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Foreword

The Agricultural and Veterinary Universities and Indian Council of
Agricultural Research have been continuously striving to bring necessary reforms for
quality assurance in Veterinary and Dairy Science education. The recommendations
of BSMA Committees for revision and restructuring of Post-Graduate and Doctoral
syllabi have been thoroughly deliberated from Departmental to University level. At
each point due care has been taken for flexible, multi-disciplinary and holistic
approach while developing the syllabus and academic regulations. The students are
given opportunities to select the courses to support their planned research activities.

By intensive discussion of the Dean Post Graduate Studies on the feedback
from the faculty and University Officers, the syllabus of Masters' and Doctoral
programmes in different disciplines has been revised for implementation of the
BSMA recommendations in the LUVAS. The syllabus has been revised suitably with
the view to equip the students to gain knowledge, enhance their employability, skill
and build themselves to prepare for global competitiveness.

The University acknowledges the dedicated efforts and contribution of all the
Head of the Departments, Members of Board of Studies of College of Veterinary
Sciences and College of Dairy Science and Technology, Members of Resident
Instruction Committee (RIC) and Academic Council for constructive deliberations on
the regulations and the syllabus. I compliment, Dr Manoj Kumar Rose, Dean, PGS
for his sincere efforts and overall coordination of the exercise for revision of the
Course Curriculum, Regulations and preparation of the University Post Graduate
Course catalogue.

vt

Prof. (Dr.) Vinod Kumar Verma
Vice Chancellor




Preface

The curricula revision is a part of the continued process and effort of the Agricultural
/Veterinary Universities and ICAR for dynamic improvement of national agricultural
education system. The office of Dean PGS with the aim to implement the BSMA
recommendations for revised Masters' and Ph.D. curriculum and academic regulations for the
Post-Graduate disciplines in the University thoroughly examined the BSMA Academic
Regulations and restructured Course Curriculum in Veterinary and Dairy Sciences.

The Departmental Advisory Committees, Board of Studies of College of Veterinary
Sciences, Resident Instruction Committee (RIC) and Academic Council held discussions at
length in the meetings. The opinions and suggestions upon deliberations with faculty members
and the University Officer were critically examined and incorporated for improvement. The
revised curricula for different Post Graduate disciplines have been designed with a view to
improve the existing syllabus and to make it more contextual and pertinent to cater the needs
of students in terms of global competitiveness and employability.

To mitigate the concerns related to agricultural education system in India and to ensure
uniform system of education, several changes have been incorporated in common academic
regulations in relation to credit load requirement and its distribution, system of examination.
As per recommendations of the National Education Policy-2020, the courses have been
categorized as Major and Minor/Optional courses. By following the spirit of Choice Based
Credit System (CBCS), the students are given opportunity to select courses from any
discipline/department enabling the multi-disciplinary approach.

It is pertinent to mention here that the LUVAS has introduced written comprehensive
examination at Masters’ level. The office of Dean PGS is profusely thankful to the Hon’ble
Vice Chancellor, LUVAS for his constant support and mature guidance facilitated the wider
consultation. I appreciate the sincere efforts made by Dr. Vishal Sharma, Assistant Registrar,
Post-graduate studies for compilation of University post-graduate academic regulations and
course catalouge.

I hope the revised course curriculum and academic regulations will certainly be
helpful in the improvement of the academic skills of the students for better job opportunities.

-

Dr Manoj Kumar Rose
Dean, Post Graduate Studies



COMMON COURSES
Non-credit Compulsory Courses for M.V.Sc.

Course No. Course title Credit hours | Semester
PGS 501 LIBRARY AND INFORMATION SERVICES 0+1 land Il
PGS 502 TECHNICAL WRITING AND COMMUNICATION 0+1 land Il

SKILLS
PGS 503 (e-course) | INTELLECTUAL PROPERTY AND ITS MANAGEMENT 1+0 land Il
IN VETERINARY AND ANIMAL HUSBANDRY
PGS 504 V BASIC CONCEPTS IN LABORATORY TECHNIQUES 0+1 land Il
FOR M.V.SC.
PGS 504 D BASIC CONCEPTS IN LABORATORY TECHNIQUES
FOR M.TECH.
PGS 506 (e-course) | DISASTER MANAGEMENT 1+0 land Il




Syllabus of Common Courses for PG programmes

PGS 501 LIBRARY AND INFORMATION SERVICES (0+1)

Objective

To equip the library users with skills to trace information from libraries efficiently, to apprise them of
information and knowledge resources, to carry out literature survey, to formulate information search strategies,
and to use modern tools (Internet, OPAC, search engines, etc.) of information search.

Practical

Introduction to library and its services; Role of libraries in education, research and technology transfer;
Classification systems and organization of library; Sources of information- Primary Sources, Secondary Sources
and Tertiary Sources; Intricacies of abstracting and indexing services (Science Citation Index, Biological
Abstracts, Chemical Abstracts, CABI Abstracts, etc.); Tracing information from reference sources; Literature
survey; Citation techniques/ Preparation of bibliography; Use of CD-ROM Databases, Online Public Access
Catalogue and other computerized library services; Use of Internet including search engines and its resources; e-
resources access methods.

PGS 502 TECHNICAL WRITING AND COMMUNICATIONS SKILLS (0+1)

Objective
To equip the students/ scholars with skills to write dissertations, research papers, etc. To equip the students/
scholars with skills to communicate and articulate in English (verbal as well as writing).

Practical (Technical Writing)

e Various forms of scientific writings- theses, technical papers, reviews, manuals, etc.;

e Various parts of thesis and research communications (title page, authorship contents page, preface,
introduction, review of literature, material and methods, experimental results and discussion);

e Writing of abstracts, summaries, précis, citations, etc.;

e Commonly used abbreviations in the theses and research communications;

e [llustrations, photographs and drawings with suitable captions; pagination, numbering of tables and
illustrations;

e Writing of numbers and dates in scientific write-ups;

e Editing and proof-reading;

e Writing of a review article;

e Communication Skills - Grammar (Tenses, parts of speech, clauses, punctuation marks);

e Error analysis (Common errors), Concord, Collocation, Phonetic symbols and transcription;

e Accentual pattern: Weak forms in connected speech;

e Participation in group discussion;

¢ Facing an interview;

e Presentation of scientific papers.

e Exercises on plagiarism

Suggested Readings

Barnes and Noble. Robert C. (Ed.). 2005. Spoken English: Flourish Your Language.

Chicago Manual of Style. 14th Ed. 1996. Prentice Hall of India.

Collins’ Cobuild English Dictionary. 1995.

Harper Collins. Gordon HM and Walter JA. 1970. Technical Writing. 3rd Ed.

Holt, Rinehart and Winston. Hornby AS. 2000. Comp. Oxford Advanced Learner’s Dictionary of Current
English. 6th Ed. Oxford University Press.

James HS. 1994. Handbook for Technical Writing. NTC Business Books.

Joseph G. 2000. MLA Handbook for Writers of Research Papers. 5th Ed. Affiliated East-West Press.
Mohan K. 2005. Speaking English Effectively. MacMillan India.

. Richard WS. 1969. Technical Writing.

10. Sethi J and Dhamija PV. 2004. Course in Phonetics and Spoken English. 2nd Ed. Prentice Hall of India.
11. Wren PC and Martin H. 2006. High School English Grammar and Composition. S. Chand & Co.
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PGS 503 (e-course) INTELLECTUAL PROPERTY AND ITS MANAGEMENT IN
VETERINARY AND ANIMAL HUSBANDRY (1+0)

Objective

The main objective of this course is to equip students and stakeholders with knowledge of Intellectual Property
Rights (IPR) related protection systems, their significance and use of IPR as a tool for wealth and value creation
in a knowledge- animal health and production based economy.

Theory

Historical perspectives and need for the introduction of Intellectual Property Right regime; TRIPs and various
provisions in TRIPS Agreement; Intellectual Property and Intellectual Property Rights (IPR), benefits of
securing IPRs; Indian Legislations for the protection of various types of Intellectual Properties; Fundamentals of
patents, copyrights, geographical indications, designs and layout, trade secrets and traditional knowledge,
trademarks, protection of animal breeds/strains and farmers’ rights and biodiversity protection; Protectable
subject matters, protection in biotechnology, protection of other biological materials, ownership and period of
protection; National Biodiversity protection initiatives; Convention on Biological Diversity; International Treaty
on Plant Genetic Resources for Food and Agriculture; Licensing of technologies, Material transfer agreements,
Research collaboration Agreement, License Agreement.

Suggested Readings

1. Erbisch FH and Maredia K.1998. Intellectual Property Rights in Agricultural Biotechnology. CABI.

2. Ganguli P. 2001. Intellectual Property Rights: Unleashing Knowledge Economy. McGraw-Hill.

3. Intellectual Property Rights: Key to New Wealth Generation. 2001. NRDC and Aesthetic Technologies.

4. Ministry of Agriculture, Government of India. 2004. State of Indian Farmer. Vol. V. Technology

Generation and IPR Issues. Academic Foundation.

Rothschild M and Scott N. (Ed.). 2003. Intellectual Property Rights in Animal Breeding and Genetics.

CABI.

6. SahaR. (Ed.). 2006. Intellectual Property Rights in NAM and Other Developing Countries: A Compendium
on Law and Policies. Daya Publ. House.

7. The Indian Acts - Patents Act, 1970 and amendments; Design Act, 2000; Trademarks Act, 1999; The
Copyright Act, 1957 and amendments; Layout Design Act, 2000; PPV and FR Act 2001, and Rules 2003;
The Biological Diversity Act, 2002.

o

PGS 504 V BASIC CONCEPTS IN LABORATORY TECHNIQUES FOR M.V.Sc. (0+1)

Objective
To acquaint the students about the basics of commonly used techniques in laboratory.

Practical

o  Safety measures while in Lab;

¢ Handling of chemical substances;

e Use of burettes, pipettes, measuring cylinders, flasks, separatory funnel, condensers, micropipettes and
vaccupets;

Washing, drying and sterilization of glassware;

Drying of solvents/ chemicals;

Weighing and preparation of solutions of different strengths and their dilution;

Handling techniques of solutions;

Neutralisation of acid and bases;

e Preparation of buffers of different strengths and pH values;

Use and handling of microscope, laminar flow, vacuum pumps, viscometer, thermometer, magnetic stirrer,
micro-ovens, incubators, sandbath, waterbath, oil-bath;

Electric wiring and earthing;

Preparation of media and methods of sterilization;

Cell/Tissue cultures

Description of animal species and breeds

Suggested Readings
1. Furr AK. 2000. CRC Hand Book of Laboratory Safety. CRC Press.
2. Gabb MH and Latchem WE. 1968. A Handbook of Laboratory Solutions. Chemical Publ. Co.
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PGS 504 D BASIC CONCEPTS IN LABORATORY TECHNIQUES FOR M.Tech. (0+1)

Objective
To acquaint the students about the basics of commonly used techniques in laboratory.

Practical

1. Safety measures while in Lab;

2. Handling of chemical substances;

3. Use of burettes, pipettes, measuring cylinders, flasks, 8 separator funnel, condensers, micropipettes and
vaccupets;

4. Washing, drying and sterilization of glassware;

5. Drying of solvents/ chemicals;

6. Weighing and preparation of solutions of different strengths and their dilution;

7. Handling techniques of solutions;

8. Neutralization of acid and bases;

9. Preparation of buffers of different strengths and pH values;

10. Use and handling of microscope, laminar flow, vacuum pumps, viscometer, thermometer, magnetic stirrer,
micro-ovens, incubators, sand bath, water bath, oil-bath;

11. Electric wiring and earthing;

12. Preparation of media and methods of sterilization;

13. Operating techniques of milk driers

14. Operating techniques of Rheometer and HPLC

Note

a. Deptt., involved in teaching: DC, DE, DM and DT

b. Dairy Chemistry department will offer the course.

Suggested Readings
e Furr AK. 2000. CRC Hand Book of Laboratory Safety. CRC Press.
e Gabb MH and Latchem WE. 1968. A Handbook of Laboratory Solutions. Chemical Publ. Co.

PGS-506 (e-course) DISASTER MANAGEMENT (1+0)

Objectives
To introduce learners to the key concepts and practices of natural disaster management; to equip them to
conduct thorough assessment of hazards, and risks vulnerability; and capacity building.

Theory

Unit |

Natural Disasters- Meaning and nature of natural disasters, their types and effects. Floods, Drought, Cyclone,
Earthquakes, Landslides, Avalanches, Volcanic eruptions, Heat and cold Waves, Climatic Change: Global
warming, Sea Level rise, Ozone Depletion.

Unit 1l

Man Made Disasters- Nuclear disasters, chemical disasters, biological disasters, building fire, coal fire, forest
fire. Qil fire, air pollution, water pollution, deforestation, Industrial wastewater pollution, road accidents, rail
accidents, air accidents, sea accidents.

Unit 111

Disaster Management- Efforts to mitigate natural disasters at national and global levels. International Strategy
for Disaster reduction. Concept of disaster management, national disaster management framework; financial
arrangements; role of NGOs, Community-based organizations, and media. Central, State, District and local
Administration; Armed forces in Disaster response; Disaster response: Police and other organizations.

Suggested Readings

Gupta HK. 2003. Disaster Management. Indian National Science Academy. Orient Blackswan.

Hodgkinson PE & Stewart M. 1991. Coping with Catastrophe: A Handbook of Disaster Management.
Routledge.

Sharma VK. 2001. Disaster Management. National Centre for Disaster Management, India.



Common Compulsory Non-Credit course for Ph.D. students from all disciplines

Course No. Course title Credit hours Semester
RPE 700 Research and Publication Ethics 1+1 land Il

RPE 700 RESEARCH AND PUBLICATION ETHICS  (1+1)

l. Theory
RPE 01: Philosophy and Ethics
e Introduction to philosophy: definition, nature and scope,  concept, branches
e Ethics: definition, moral philosophy, nature of moral judgements and reactions
RPE 02: Scientific Conduct
e Ethics with respect to science and research
e Intellectual honesty and research integrity
e Scientific misconducts: Falsification, Fabrication, and Plagiarism (FFP)
e Redundant publications: duplicate and overlapping publications, salami slicing
e  Selective reporting and misrepresentation of data
¢ Publication ethics: definition, introduction and importance
e Best practices/ standards setting initiatives and guidelines: COPE, WAME, etc.
e Conflicts of interest
¢ Publication misconduct: definition, concept, problems that lead to unethical behavior and vice versa, types
¢ Violation of publication ethics, authorship and contributorship
e Identification of publication misconduct, complaints and appeals
e Predatory publishers and journals
Il. Practical
RPE 4: Open Access Publishing
e Open access publications and initiatives
e SHERPA/ RoMEO online resource to check publisher copyright and self-archiving policies
e  Software tool to identify predatory publications developed by SPPU
e Journal finder/ journal suggestion tools, viz., JANE, Elsevier Journal Finder, Springer Journal Suggested,
etc.
RPE 05: Publication Misconduct
A. Group Discussions
Subject specific ethical issues, FFP, authorship
Conflicts of interest
Complaints and appeals: examples and fraud from India and abroad
B. Software tools
Use of plagiarism software like Tumitin, Urkund and other open source software tools
RPE 06: Databases and Research Metrics
A. Databases
e Indexing databases
o Citation databases: Web of Science, Scopus, etc.
. Research Metrics
e Impact Factor of journal as per Journal Citation Report, SNIP, SIR, IPP, Cite Score
e Metrics: h-indeX, g indeX, i10 indeX, altmetrics
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DEPARTMENT OF VETERINARY ANATOMY
Course Structure for M.V.Sc. in Veterinary Anatomy Degree Programme

(Semester Wise)

S. No. | COURSE NO. COURSE TITLE CREDIT HR. |SEMESTER
COMPARATIVE OSTEOLOGY AND
*
1 ANA 601 ARTHROLOGY 1+2 |
2. ANA 602* | COMPARATIVE SPLANCHNOLOGY 2+2 Il
MYOLOGY, ANGIOLOGY, NEUROLOGY AND
* 1 )
3 ANA 603 AESTHESIOLOGY OF OX 242 :
GROSS, HISTOLOGICAL AND
* 1
4 ANA 604 HISTOCHEMICAL TECHNIQUES 1+3 I
5. ANA 605 CLINICAL ANATOMY 0+1 Il
GENERAL HISTOLOGY AND
6 ANA 606 ULTRASTRUCTURE 1+ !
SYSTEMIC HISTOLOGY AND
’ ANA 607 ULTRASTRUCTURE 3+ I
8. ANA 608* |DEVELOPMENTAL ANATOMY 2+1 |
9. ANA 609 WILD LIFE AND FORENSIC ANATOMY 1+0 |
10. ANA 691 MASTER’S SEMINAR 1+0 land Il
11. ANA 699 MASTER’S RESEARCH 0+30 I and Il

* Compulsory courses




DEPARTMENT OF VETERINARY ANATOMY
Course Structure for Ph. D. in Veterinary Anatomy Degree Programme
(Semester Wise)

Sr. No | Course No. Course Title Credit Hr. | Semester
1 ANA 701 MYOLOGY, ANGIOLOGY, NEUROLOGY AND 241 |
AESTHESIOLOGY OF EQUINE, CANINE AND PORCINE
2. ANA 702 |PRINCIPLES AND APPLICATIONS OF BIOMECHANICS 1+0 I
3. ANA 703* |AVIAN ANATOMY 1+1 |
4, ANA 704* | NEUROANATOMY 2+1 I
5. ANA 705 |COMPARATIVE ENDOCRINE ANATOMY 1+1 |
+~ | THEORY AND APPLICATIONS OF ELECTRON-
6. ANA 706 MICROSCOPY 1+1 I
7. ANA 707* |HISTOENZYMOLOGY AND IMMUNOCYTOCHEMISTRY 2+1 I
8. ANA 708 |APPLIED EMBRYOLOGY AND TERATOLOGY 1+1 |
9. ANA 709 |FUNCTIONAL VETERINARY ANATOMY 140 |
10. ANA 710 |GROSS ANATOMY OF LABORATORY ANIMALS 1+1 1
11. ANA 711 |CROSS SECTIONAL ANATOMY OF OX 0+1 1
12. ANA 712 | ANIMAL ALTERNATIVES IN VETERINARY ANATOMY 1+1 |
13. ANA 713 |SPECIAL PROBLEM 0+2 |
14. ANA 791 |DOCTORAL SEMINAR-I 140 land Il
15. ANA 792 |DOCTORAL SEMINAR-II 140 land Il
16. ANA 799 |DOCTORAL RESEARCH 0+75 land Il

* Compulsory courses
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Course Contents
M.V.Sc. in Veterinary Anatomy

I.  Course Title : Comparative Osteology and Arthrology

Il. Course Code : ANA 601

1. Credit Hours : 1+2

IV. Aim of the Course

To make a student well versed with the bones and joints of different domestic animals.

V. Theory

Unit |

Technical terms, structure, chemical composition and classification of bones.

Unit 1l

Bones of appendicular skeleton of ox as a type and their comparison with those of horse, sheep, goat, dog, pig
and poultry.

Unit I

Bones of axial skeleton of ox as a type and their comparison with those of horse, sheep, goat, dog, pig and
poultry.

Unit IV

Classification and detailed study of different joints of the body.

Unit VvV

Study the various indices for estimating race, sex and age of different animals. Basics of biomechanics of the
locomotor system. Radiography of hormal and developing bones.

VI. Practical

Demonstration of all bones and dissection of joints of buffalo/ Cattle. Radiographic study of bones and joints

S. No. Topic No. of Lectures/Practicals
Theory
1. Technical terms, structure, chemical and physical classification of bones 1
2. Study on scapula and humerus of ox, horse, dog, pig, sheep, goat and poultry (including clavicle and

coracoid). 1
3. Study on radius andulna of ox, horse, dog, pig, sheep, goat and poultry. 1
4. Study on carpals of o0x, horse, dog, pig, sheep, goat and poultry. 1
5. Study on metacarpals and digits including sesamoids of ox, horse, dog, pig, sheep, goat and

poultry. 1
6. Comparative study on os-coxae including pelvimetry and femur of ox, horse, dog, pig, sheep, goat

and poultry. 1
7. Comparative study on tibia and fibula of ox, horse, dog, pig, sheep, goat and poultry. 1
8. Comparative study on tarsal and metatarsal of ox, horse, dog, pig, sheep, goat and poultry. 1
9. Study on the ethmoid, occipital and sphenoid bone of ox, horse, dog, pig, sheep, goat and

poultry. 1
10. Study on the frontal, parietal, interparietal and temporal bones of o0x, horse, dog, pig, sheep,

goat and poultry. 1

11. Study on the maxilla, premaxilla, palatine, pterygoid, nasal, lacrimal and malar bones of ox, horse, dog,
pig, sheep, goat and poultry.

12. Study on vomer, hyoid and mandible bones of ox, horse, dog, pig, sheep, goat and poultry

13. Study on cervical, thoracic, lumbar, sacral and coccygeal vertebrae of ox, horse, dog, pig,
sheep, goat and poultry

14. Study on ribs and sternum of ox, horse, dog, pig, sheep, goat and poultry.

15. Classification and detailed study of different joints of the body

16. Biomechanics of the locomotor system

17. Radiographic anatomy

Total 1

A

OFR RPN

Practical

1 Topographic terms.

2 Classification of bones

3-4  Comparative study on scapula and humerus
5-6  Comparative study on radius and ulna

7-8  Comparative study on carpals

9-10 Comparative study on metacarpals and digits

NPNDNN PR
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11 Comparative study on os-coxae and femur

12-13 Comparative study on tibia and fibula

14  Comparative study on tarsal and metatarsal

15-16 Comparative study on the ethmoid, occipital and sphenoid bone

17-18 Comparative study on the frontal, parietal, interparietal and temporal bones
19-20 Comparative study on the maxilla, premaxilla, palatine pterygoid, nasal, lacrimal and malar bones
21-22 Comparative study on vomer, hyoid and mandible bones

23-24 Comparative study on cervical and thoracic vertebrae

25-27 Comparative study on bones of lumbar, sacral and coccygeal vertebrae.
28-30 Comparative study on ribs and sternum

31-32 Classification and detailed study of different joints of the body.

33-34 Biomechanics of the locomotor system

Total

ONMNNNMNPDNNDNNNWONDDN P

w

. Course Title : Comparative Splanchnology

Il. Course Code : ANA 602

I11. Credit Hours: 2+2

IV. Aim of the Course

To give a detailed overview of different systems constituting splanchnology.

V. Theoy

Unit |

Overview of different systems constituting descriptive anatomy of various organs of digestive system and
associated glands of ox and their comparison with those of horse, sheep, goat, dog, pig and poultry. Study of
formation of thoracic, abdominal and pelvic cavities; reflection of these cavities.

Unit 1l

Study of various organs/ structures and associated glands constituting the respiratory system of ox and their
comparison with those of horse, sheep, goat, dog, pig and poultry.

Unit 11

Detailed study of organs and associated glands comprising the urinary system of ox as a type and their
comparison with those of horse, sheep, goat, dog, pig and poultry.

Unit IV

Complete study of various organs and associated glands of male and female genital systems.

Unit vV

Study of various endocrine organs of ox and their comparison with horse, sheep, goat, dog, pig and poultry

V. Practical

Demonstration of structure and placement of organs in body cavities of all the animals.

S. No. Topic No. of Lectures/Practicals
Theory

1. Introduction 1
2. Study of topographic anatomy and reflection of thoracic, Abdominal and pelvic cavities in ox, horse,

dog, pig, sheep, goat and poultry
3 Comparative anatomy of oral cavity in ox, horse, dog, sheep, goatand pig.
4. Comparative anatomy of dentition in ox, horse, dog, sheep, Goat and pig,
5. Comparative anatomy of tongue in ox, horse, dog, sheep, Goat and pig.
6 Comparative anatomy of esophagus in different species
7 Study of the salivary glands of various species
8. Study of ruminant stomach along with omentum
9. Study of monogastric stomach and omentum of various species
10. Comparative anatomy of small intestines of various species
11. Comparative anatomy of large intestines of various species
12. Study of liver and gall bladder of various species
13. Study of spleen and pancreas of various species
14. Study of digestive system of poultry
15-16. Study of nasal cavity in 0x, horse, dog, sheep, goat and pig
17. Study of larynx of various species
18. Study of trachea of various species
19. Comparative anatomy of lungs of various species
20. Study of respiratory system of fowl

PNONRPRPNRPRPRPRPRPNNRRRENON
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21. Study of kidneys of various species 1
22. Study of ureter and urinary bladder 1
23. Study of urethra 1
24, Study of male genital system and associated organs of various species 1
25. Study of female genital system and associated organs of various species 2
26. Study of male and female genital system of fowl 1
27. Study of udder of different species of animals 1
28.  Study of body cavities 1
29. Study of urinary system of fowl 1
30. Study of various endocrine organs of ox, horse, sheep, goat, dog and pig. 1
Total 37
Practical

1. Introduction

2. Study of topographic anatomy of thoracic, abdominal and pelvic cavities in different animals.

3. Comparative anatomy of oral cavity in ox, horse, dog, sheep, goat and pig.

4, Comparative anatomy of dentition in ox, horse, dog, sheep, goat and pig,

5. Comparative anatomy of tongue in ox, horse, dog, sheep, goat and pig.

6. Comparative anatomy of esophagus in different species

7. Study of the salivary glands of various species.

8. Study of ruminant stomach along with omentum

9. Study of monogastric stomach and omentum of various species

10. Comparative anatomy of small and large intestines and anus of various species
11. Study of liver and gall bladder, spleen, pancreas of various species

12. Study of larynx of various species

13. Comparative anatomy of lungs of various species

14. Study of body cavities

15-16. Study of urinary system and associated organs of various Species

17. Study of male genital system and associated organs of various species
18. Comparative study of accessory sex glands in different species

19. Study of female genital system and associated organs of various species
20. Study of endocrine organs of various species

21. Study of udder of different species of animals

22. Study of digestive system of poultry

23. Study of respiratory system of fowl

24, Study of urinary system of fowl

25. Study of male and female genital system of fowl

26. Study of various endocrine organs of ox, horse, sheep, goat, dog and pig.
Total

NP P RPRPRPRPNNNMNRPRNMNNNNMNNRPNNMNNMNNRRRERNONR

w

I.  Course Title : Myology, Angiology, Neurology and Aesthesiology of Ox

Il. Course Code : ANA 603

1. Credit Hours: 2 +2

IV. Aim of the Course

To give a thorough knowledge about the muscles, course of blood vessels and nerves of the body in addition to
various organs of circulatory, nervous and sensory systems of ox as a type animal.

V. Theory

Unit |

Classification of muscle fibres. Origin, insertion and relations of muscles of different body parts.

Unit 1l

Topographic anatomy of the vascular system comprising of heart, arteries, veins and lymphatics.

Unit 11

Study of various components of central nervous system, peripheral nervous system and autonomic nervous
system.

Unit IV

Complete study of the gross anatomy of various sense organs.

VI. Practical

Dissection of heart, different vessels, brain, cranial nerves, brachial plexuses and lumbo-sacral plexus.
Dissection of eye, ear, hoof and horn of buffalo/cattle.

13



S. No. Topic No. of Lectures/Practicals
Theory

1. Myology and organization of various types of muscles 2
2. Heart and pericardium 4
3. Muscles and blood supply to the head and neck 3
4. Muscles and blood supply to the forelimb 3
5. Muscles of thorax and abdomen and thoracic aorta, Abdominal aorta and its branches 2
6. Muscles and blood supply to the hind limb 2
7. \Venous system 2
8. Lymph glands and its afferent and efferent vessels 2
9. Study of brain 2
10. Study of cranial nerves 2
11. Study of spinal cord and spinal nerves 2
12. Brachial and lumbo-sacral plexus 2
13. Structure of eye ball 2
14. Structure of external, middle and internal ear of different species 2
15. Study of hoof 2
16. Study of horn 2
Total 36
Practical

1. Introduction to general myology

2. Structure of heart

3. Brachiocephalic trunk, course of aorta, coronary arteries and pulmonary trunk

4. Bicarotid trunk

5. Blood supply to the forelimb

6. Thoracic aorta and its branches abdominal aorta

7. Abdominal aorta and its branches

8. Blood supply to the hind limb

9. Meninges

10. Dorsal and ventral aspect of brain and ventricles of brain, Sagittal sections of brain of different species
11. Cranial nerves,

12. Spinal cord and spinal nerves

13. Brachial plexus

14. Lumbo-sacral plexus

15. Venous drainage and lymphatic system

16. Blood supply to the brain

17. Study of eye

18. Study of ear

19. Autonomic nervous system

20. Muscle of face, larynx, mastication, soft palate, tongue, pharynx and ear
21. Muscles of neck

22. Muscles of fore limb

23. Muscles of thorax

24. Muscles of, abdomen

25. Muscles of hip and thigh

26. Extensors and flexors of hind limb

27. Muscles of tail and penis

Total
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I.  Course Title : Gross, Histological and Histochemical Techniques

Il. Course Code : ANA 604

Il. Credit Hours : 1+3

IV. Aim of the Course

Hands-on training for preparation of gross anatomical specimens and processing of tissues to demonstrate
structural components by different stains for research and teaching purposes.

V. Theory

Unit |

Embalming fluids, Embalming of animals, maceration and preparation of skeletons. Gross staining of brain
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sections. Demonstration of sites of ossifications. Preparation of transparent specimens, preparation of casts of
various organs, blood vessels and ducts etc.

Unit 1l

Preparation of tissues for microtomy and light microscopy using different fixatives.

Unit I

Different staining methods for routine light microscopy and special staining methods.

Unit IV

Frozen sectioning techniques and staining methods for enzymes, carbohydrates, lipids, proteins, pigments, etc.
Unit vV

Silver staining techniques for nervous tissue.

Preparation of tissue for electron microscopic studies

VI. Practical

Embalming fluids, embalming of animals, maceration and preparation of skeletons. Gross staining of brain
sections. Demonstration of sites of ossifications. Preparation of transparent specimens, preparation of casts of
various organs, blood vessels and ducts, etc. Study of different techniques for collection, fixation and processing
of animal tissues; preparation of paraffin and frozen sections; handling and care of microtomes. Demonstration
of staining of carbohydrates, lipids, proteins, nucleic acids and enzymes.

S. No. Topic No. of Lectures/Practicals
Theory

1 Embalming fluid and its preparation 1
2 Embalming techniques, formalin and modified gravity feed embalming technique. 1

3 Maceration and preparation of skeletons; taxidermy, burial method, chemical method (sodium hydroxide
method) gross staining of brain specimens different species; Tompsett 1955, Mulligam 1931 for gray
matter, Waldman and Michaels (1954) for white matter, Hewitt method

4 Demonstration of sites of ossifications alizarin red technique

5-6 Preparation of transparent specimens of various organs, plastination

7  Chemical composition of a living cell

8  Fixation of tissue samples with different fixatives and post fixation of tissue samples

9 Embedding, block preparation and paraffin sectioning.

10 Natural and synthetic dyes

11 Metachromasia and supravital staining

12 Routine hematoxylin and eosin staining

13 Special staining for connective, muscular and nervous tissue.

14 Staining for carbohydrates and proteins and lipids.

15 Special stain for demonstration of nucleic acids

16 Special staining for cytoplasmic granules and pigments and minerals

17 Differential staining for cell types

18 Demonstration of silver staining techniques

Total
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Practical

1 Embalming fluid and its preparation

2 Embalming techniques, formalin and modified gravity feed embalming technique.

3 Maceration and preparation of skeletons; taxidermy, burial method, chemical method (sodium
hydroxide method) gross staining of brain specimens different species; Tompsett 1955, Mulligam
1931 for graymatter, Waldman and Michaels (1954) for white matter, Hewitt method

4 Demonstration of sites of ossifications alizarin red technique

5  Preparation of transparent specimens of various organs, plastination

6 Preparation of casts of various organs, vinyl acetate cast

7

8

NN

Chemical composition of a living cell
Fixation of tissue samples with different fixatives
9 Post fixation of tissue samples
10 Embedding, block preparation and paraffin sectioning.
11 Natural and synthetic dyes
12 Metachromasia and supravital staining
13 Routine hematoxylin and eosin staining
14 Special staining for connective: elastic, reticular and collagen fibres, muscular and nervous tissue.
15 Staining for carbohydrates: pas, amp and proteins.
16 Special stain for demonstration of nucleic acids, lipids and enzymes
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17 Special staining for cytoplasmic granules

18 Special staining for pigments and minerals

19 Differential staining for cell types

20 Demonstration of silver staining techniques

Total 4
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I.  Course Title : Clinical Anatomy

Il. Course Code : ANA 605

I1l. Credit Hours : 0+1

IV. Aim of the Course

To give exposure to different clinical conditions.

V. Practicals

Clinical examination of animal in health and disease, auscultation of different organs, different types of nerve
blocks, surgical conditions of different body systems, radiographical techniques and post-mortem examination.

S. No. Topic No. of Lectures/Practicals

Practical

1. Clinical examination of animal by palpation, percussion and auscultation 1

2. Site to record temperature, pulse, palpable lymph nodes, collection of blood and pregnancy diagnosis in
domestic animals 1

3. Area of auscultation for lungs and heart, passing of probang 1

4. Preferable site for injections in domestic animals (intradermal, subcutaneous, intramuscular, intravenous,
intracardiac, intratracheal, subconjunctival, intra-articular, epidural) 1

5. Nerve blocks of head region (frontal, infraorbital, mandibulo-alveolar, mental, retrobulbar, Peterson,
auriculopalpebral and cornual) for different surgical conditions (exraction of tooth, trephining of

frontal and maxillary sinuses, extirpation of eye ball, amputation of horn, haematoma) 2
6. Surgical conditions of respiratory system (catheterization of guttural pouch, ventriculectomy in horse,
tracheotomy, thoracocentesis) 1

7. Paravertebral nerve block, paracentesis, rumenocentesis. Surgical conditions of digestive system (passing
of stomach tube, ligation of parotid duct, oesophagotomy, abdominocentesis, rumenotomy, laparotomy/

celiotomy, gastrotomy, splenectomy, enterotomy, extirpation of anal sacs in dog) 2
8. Surgical conditions of urinary system (urethrotomy, puncturing of urinary bladder, catheterization of
urinary bladder, cystotomy) 1

9. Surgical conditions of genital system (hysterotomy/caesarean section, ovario-hysterectomy (spaying),

castration, vasectomy, caponing in fowl) 1
10. Nerve blocks of fore limb (radial, median, ulnar, volar digital nerves) for surgical affections 1
11. Nerve blocks of hind limb (tibial, peroneal, saphenous, plantar digital nerves) for surgical affections

including patellar desmotomy 1
12. Nerve blocks (pudic, cranial epidural, caudal epidural) for surgical affections including docking 1
13. Radiographical techniques, contrast radiography 1
14. Radiographic visualization of organs of thoracic and abdominal cavity 1
15. Radiographic visualization of organs of pelvic cavity 1
16. Post-mortem examination and collection of material for teaching and research 1
Total 18

. Course Title : General Histology and Ultrastructure
Il. Course Code : ANA 606

I1l. Credit Hours : 1+1

IV. Aim of the Course

To understand basic principles of light microscopy and light and ultrastructure of four basic tissues.
V. Theory

Unit |

Light and ultrastructural details of animal cell.

Unit 1l

Light and ultrastructural details of epithelial tissue.

Unit I

Light and ultrastructural details of muscular tissue.
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Unit IV

Light and ultrastructural details of connective tissue.

Unit vV

Light and ultrastructural details of nervous tissue.

VI. Practical

Demonstration of different components of cells and intercellular substances of the above referred tissues by
special staining through the use of light, phase contrast, dark field, fluorescent and electron microscopes.

S. No. Topic No. of Lectures/ Practicals
Theory
1. Introduction to animal cell and Study of plasma membrane 1
2. Study of nucleus and nuclear membrane and Study of mitochondria and endoplasmic reticulum 1
3. Study of Golgi apparatus, centriole, lysosomes, microtubules, microfilaments, etc. 1
4. Cell division and Cell wall modifications and junctional complexes 1
5. Light and ultrastructural study of different types of epithelial tissue and glands 2
6. Lightand ultrastructural study of different types of muscular tissue 1
7. Introduction to different types of connective tissue and Detailed study of connective tissue fibres;

collagen, reticular and elastic 1
8. Study of different cell types of connective tissue, constituents of ground substance 1
9. Study of different types of connective tissues 1
10. Light and ultrastructural details of different cartilages; hyaline, elastic and fibrous cartilage 1
11. Light and ultrastructural details of bone 1
12. Structural details of blood and its different constituents 2
13. Light and ultrastructural study of neurons and neuroglial cells of CNS and PNS, nerves, ganglion, etc. 2
Total 16
Practicals
1. Study on electron micrographs of an animal cell to distinguish different organelles 1
2. Study of electron micrographs of plasma membrane, nucleus and nuclear membrane 2
3. Study of electron micrographs of mitochondria, Golgi apparatus and endoplasmic reticulum 1
4. Study of different types of epithelial tissues by light microscope 1
5. Study of different types of epithelial tissues and glands by electron micrographs 1
6. Study of different types of Muscle tissues by light microscope 1
7. Study of different types of Muscle tissues by electron micrographs 1
8. Study of different types of connective tissue fibres and cells 1
9. Study of different types of connective tissues 3
10. Study of different types of cartilages 1
11. Study of Bone; ground bone and decalcified bone 1
12. Study of different constituents of blood 1
13. Light and ultrastructural study of nervous tissue 2
Total 17

I.  Course Title: Systemic Histology and Ultrastructure

Il. Course Code : ANA 607

1. Credit Hours: 3+1

IV. Aim of the Course

To understand and identify arrangement of four basic tissues in organs of different body systems
V. Theory

Unit |

Light and ultrastructure of different organs of digestive system of ruminants with differential features among
domestic animals.

Unit 1l

Light and ultrastructure of different organs of respiratory, lymphoid and cardiovascular systems.
Unit 11

Light and ultrastructure of different organs of urino-genital systems.

Unit IV

Light and ultrastructure of different sense organs and nervous system.

Unit V

Light and ultrastructure of different organs of endocrine system
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VI. Practical
Study of histological structure of organs of digestive, respiratory, urinary, genital, lymphoid, semse organ,
nervous, endocrine and cardiovascular systems of buffalo, horse and dog/ cat.

S. No. Topic No. of Lectures/ Practicals

Theory

1. General organization of the wall of tubular organs

2. Light microscopic and ultra structural study of tongue, lip and cheek

3. Light microscopic and ultra structural study of salivary gland

4. Light microscopic and ultra structural study of pharynx and oesophagus

5. Light microscopic and ultra structural study of rumen, reticulum and omasum

6. Light microscopic and ultra structural study of abomasum

7. Light microscopic and ultra structural study of small intestine

8. Light microscopic and ultra structural study of large intestine

9. Light microscopic and ultra structural study of liver

10. Light microscopic and ultra structural study of pancreas and gall bladder

11. Light microscopic and ultra structural study of nasal cavity

12. Light microscopic and ultra structural study of larynx and trachea

13. Light microscopic and ultra structural study of lungs

14. Light microscopic and ultra structural study of cardiovascular system including heart

15. Light microscopic and ultra structural study of lymphoid organs

16. Light microscopic and ultra structural study of ovary

17. Light microscopic and ultra structural study of oviduct and uterus

18. Light microscopic and ultra structural study of cervix, vagina and mammary glands

19. Light microscopic and ultra structural study of testes

20. Light microscopic and ultra structural study of epididymis and vas deferens

21. Light microscopic and ultra structural study of urethra and accessory sex glands and penis

22. Light microscopic and ultra structural study of kidney

23. Light microscopic and ultra structural study of ureter, urinary bladder and urethra

24. Light microscopic and ultra structural study of endocrine glands; thyroid, pituitary, adrenal gland,
parathyroid, pineal gland

25. Light and ultrastructural details of Spinal cord, cerebrum and cerebrum

26. Light microscopic and ultra structural study of integument

27. Light microscopic and ultra structural study of eye

28. Light microscopic and ultra structural study of ear

Total
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Practical

Light microscopic and ultra structural study of lip and cheek, tongue and salivary glands

Light microscopic and ultra structural study of pharynx and oesophagus

Light microscopic and ultra structural study of rumen, reticulum, Omasum and abomasum

Light microscopic and ultra structural study of small intestine

Light microscopic and ultra structural study of large intestine

Light microscopic and ultra structural study of liver, pancreas and gall bladder

Light microscopic and ultra structural study of larynx and trachea

Light microscopic and ultra structural study of lungs

Light microscopic and ultra structural study of cardiovascular system including heart

10. Light microscopic and ultra structural study of lymphoid organs

11. Light microscopic and ultra structural study of ovary and oviduct

12. Light microscopic and ultra structural study of uterus, cervix, vagina and mammary glands

13. Light microscopic and ultra structural study of male reproductive system

14. Light microscopic and ultra structural study of kidney, ureter, urinary bladder and Urethra

15. Light microscopic and ultra structural study of endocrine glands; thyroid, pituitary, adrenal gland,
parathyroid, pineal gland

16. Light and ultrastructural study of Spinal cord, cerebrum and cerebrum

17. Light microscopic and ultra structural study of sense organs

Total
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. Course Title : Developmental Anatomy

Il. Course Code : ANA 608

I11. Credit Hours : 2+1

IV. Aim of the Course

To understand the developmental processes of different body systems at various stages of pregnancy.
V. Theory

Unit |

Gametogenesis, Classification of eggs, fertilization, cleavage and gastrulation

Unit 11

Development of foetal membranes and placenta in domestic animals.

Unit 1

Histogenesis of nervous system, sense organs, lymphoid organs, endocrine organs and cardiovascular system
Unit IV

Embryonic development of digestive, respiratory, uro-genital and musculoskeletal system.

VI. Practical

Study of serial sections of the chick and pig embryos at different stages of development.

S. No. Topic No. of Lectures/Practicals

Theory

1. Introduction to Embryology, history of embryology, term used in embryology Gametogenesis;
Spermatogenesis

2. Oogenesis; classification of eggs, structure of mammalian and avian eggs

3. Fertilization, Cleavage Implantation Placentation

4. Blastulation Gastrulation, formation of extra embryonic membranes

5. Formation of extra embryonic membranes

6. Organogenesis and histogenesis of nervous system,

7. Development of sense organs

8. Development of endocrine organs

9. Cardiovascular system including fetal circulation.

10. Embryonic development of gastro-intestinal tract

11. Development of liver, pancreas and gall bladder

12. Development of Respiratory system

13. Development of urinary system

14. Male reproductive system

15. Female reproductive system

16. Musculoskeletal system

17. Lymphoid organs

Total
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Practical

Study of sperm and ova

Cleavage, Blastulation and Gastrulation

Study of whole mount sections of chick embryo and serial sections of chick embryo
Organogenesis, Development of nervous system

Organogenesis, Development of digestive system

Organogenesis. Development of respiratory system

Organogenesis, Development of cardiovascular system
Organogenesis, Development of endocrine system

Organogenesis, Development of urinary system

10 Organogenesis, Development of male and female reproductive system
11. Determination of age of different species of embryo

12. Organogenesis, Development of Lymphatic systems

Total
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. Course Title: Wild Life and Forensic Anatomy

Il. Course Code : ANA 609

1. Credit Hours : 1+0

IV. Aim of the Course

To give exposure to different body systems of wild animals of local region for the forensic purpose.
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V. Theory

Unit |

Importance of anatomy of wild animals in veterinary anatomy.
Unit 1l

Anatomy of different body systems of wild animals.

Unit 111

Anatomy of different body systems of wild birds.

Unit IV

Application of wild life anatomy in forensic veterinary medicine

S. No. Topic No. of Lectures/Practicals
Theory

Introduction, scope and importance of anatomy of wild animals

Origin, evolution and classification of wild mammals and birds

Morphological adaptations of wild mammals and birds

Radiography and ultrasonography as a tool to study wild life anatomy

Anatomy of skeletal system of Elephants with special emphasis on dentition and ageing and sexual
dimorphism

6. Anatomy of digestive, respiratory, reproductive and urinary systems of elephants

7. Anatomy of skeletal system of wild carnivores including lion, tiger, leopard, cheetah, wolf and fox.
8. Anatomy of digestive, respiratory, reproductive and urinary systems of wild carnivores

9. Anatomy of skeletal, digestive, respiratory, reproductive and urinary systems of wild ruminants
10. Anatomy of skeletal, digestive, respiratory, reproductive and urinary systems of wild primates

11. Anatomy of skeletal system of Cervidae family

12. Anatomy of digestive, respiratory, reproductive and urinary systems of Cervidae family

13. Anatomy of cardio-vascular system of wild animals

14. Anatomy of nervous system of wild animals

15. Anatomy of sense organs of wild animals

16. Anatomy of wild birds

17. Application of wild life anatomy in forensic veterinary medicine

18. Clinical anatomy of captive wild animals

Total
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Course Contents
Ph.D. in Veterinary Anatomy

I.  Course Title : Myology, Angiology, Neurology And Aesthesiology Of Equine, Canine And Porcine

Il. Course Code : ANA 701

1. Credit Hours : 2+1

IV. Aim of the Course

To teach students about anatomy of muscles, blood vessels, nervous tissue and sense organs in equine, canine
and porcine.

V. Theory

Unit |

Comparative study of myology of horse, dog and pig.

Unit 1l

Comparative study of angiology of horse, dog and pig.

Unit I

Comparative study of neurology of horse, dog and pig.

Unit IV

Comparative study of aesthesiology of horse, dog and pig.

VI. Practical

Dissection of different body regions with respect to muscles, blood vessels and nerves; and see the topographic
positioning of different organs in different body cavities in equine, canine and porcine.

S. No. Topic No. of Lectures/Practicals
Theory
1. Comparative study of muscles of head and neck of horse, dog and pig

2. Comparative study of muscles of forelimb: shoulder and arm

3. Comparative study of extensors and flexors of forelimb

4. Comparative study of muscles of abdomen

5. Comparative study of muscles of pelvic region, hind limb and tail

6. Comparative study of topography and structure of heart and blood supply to heart
7. Study of arterial supply to head and neck

8. Comparative study of blood supply to the forelimb

9. Study of the collateral and terminal branches of aorta

10. Comparative study of blood supply to the hind limb

11. Comparative study of venous system

12. Study the lymphatic system

13. Comparative study of brain and spinal cord

14. Study of cranial nerves

15. Study of brachial plexus and its branches

16. Study of cervical, thoracic and lumbar nerves

17. Comparative study of lumbo-sacral plexus

18. Comparative study of eye

19. Comparative study of ear

20. Comparative study of hoof

21. Comparative study of gustatory and olfactory organs
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Total 3
Practical

1. Comparative study of muscles of head and neck of horse, dog and pig 1
2. Comparative study of muscles of forelimb: shoulder, arm extensors and flexors 1
3. Comparative study of muscles of abdomen 1
4. Comparative study of muscles of pelvic region, hind limb and tail 1
5. Comparative study of topography and structure of heart and blood supply to heart 1
6. Study of arterial supply to head and neck 1
7. Comparative study of blood supply to the forelimb 1
8. Study of the collateral and terminal branches of aorta 1
9. Comparative study of blood supply to the hind limb 1
10. Comparative study of venous and lymphatic system 1
11. Comparative study of brain and spinal cord 1
12. Study of cranial nerves 1
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13. Study of brachial plexus and its branches

14. Study of cervical, thoracic and lumbar nerves

15. Comparative study of lumbo-sacral plexus

16. Comparative study of eye and ear

17. Comparative study of hoof

18. Comparative study of gustatory and olfactory organs

Total 1
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I.  Course Title : Principles and Applications of Biomechanics

Il. Course Code : ANA 702

I1l. Credit Hours : 1+0

IV. Aim of the Course

To sensitize the student about the importance of biomechanics.

V. Theory

Unit |

Biomechanics, its definition and scope with reference to anatomy and physiology of domestic animals and
musculo-skeletal dynamics.

Unit 11

Locomotion and clinical applications. Biomechanics of cortical and trabecular bones.

Unit 11

Biomechanics of fracture fixation. Instrumentation and techniques in locomotion and their applications in
lameness.

S. No. Topic No. of Lectures
Theory

1. Definition of Biomechanics and its classification. 1
2. Scope Biomechanics of with reference to anatomy and physiology of domestic animals 1
3. Musculo-skeletal dynamics 2
4. Locomotion and its type in domestic animals 2
5. Instrumentation and techniques in locomotion and their applications in lameness. 2
6. Biomechanics of microscopic structures 1
7. Polariscope, its principle and application 2
8. Biomechanics of cortical and trabecular bones. 1
9. Biomechanics of articular cartilages 2
10. Biomechanics of mammalian body; bow and string theory 2
11. Biomechanics of fracture fixation 1
12. Biomechanics of heart 1
Total 18

I.  Course Title : Avian Anatomy

Il. Course Code : ANA 703

1. Credit Hours: 1+1

IV. Aim of the course

To give detailed overview of poultry anatomy.

V. Theory

Unit |

The study of the gross features of different body systems of domestic fowl.
Unit 1l

The study of microscopic features of different body systems of domestic fowl.
VI. Practical

Dissection and demonstration of various body systems of fowl and different domestic birds. Microscopic
examination of slides of various organ systems of fowl.

S. No. Topic No. of Lectures/Practicals
Theory

1 The study of gross features of axial and appendicular skeleton of domestic fowl 2

2 Study of various joints of axial and appendicular skeleton of domestic fowl 1

3 Gross and microscopic study of muscular system of domestic fowl 1
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4 Gross and microscopic study of digestive system of domestic fowl.

5 Gross and microscopic study of respiratory organs of domestic fowl.

6  Gross and microscopic study of urinary organs of domestic fowl.

7  Gross and microscopic study of reproductive system of domestic fowl.

8  Study of the blood of domestic fowl.

9 Gross and microscopic study of circulatory system of domestic fowl.

10 Gross and microscopic study of nervous system of domestic fowl.

11 Gross and microscopic study of eye and its appendages of domestic fowl.
12 Gross and microscopic study of ear of domestic fowl.

13 Gross and microscopic study of skin and its appendages of domestic fowl.
14 Gross and microscopic study of lymphoid organ of domestic fowl.

15 Gross and microscopic study of endocrine system of domestic fowl.
Total
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Practical

The study of gross features of axial and appendicular skeleton of domestic fowl and turkey
Study of various joints of axial and appendicular skeleton of domestic fowl
Gross and microscopic study of muscular system of domestic fowl

Gross and microscopic study of digestive system of domestic fowl.

Gross and microscopic study of respiratory organs of domestic fowl.

Gross and microscopic study of urinary organs of domestic fowl.

Gross and microscopic study of reproductive system of domestic fowl.
Study of the blood of domestic fowl.

Gross and microscopic study of circulatory system of domestic fowl.

10 Gross and microscopic study of nervous system of domestic fowl.

11 Gross and microscopic study of eye and its appendages of domestic fowl.
12 Gross and microscopic study of ear of domestic fowl.

13 Gross and microscopic study of skin and its appendages of domestic fowl.
14 Gross and microscopic study of lymphoid organ of domestic fowl.

15 Gross and microscopic study of endocrine system of domestic fowl.

Total

O©Coo~NOOUILh, WN P

ORPRRPRPRPRPRPRPNRPRPRPNRENR

[E

I.  Course Title : Neuroanatomy

Il. Course Code : ANA 704

I11. Credit Hours : 2+1

IV. Aim of the Course

To provide in-depth knowledge of nervous system.

V. Theory

Unit |

The gross and microscopic anatomy of the brain and spinal cord.

Unit 1l

Study of various cranial and spinal nerves along with their associated nuclei and ganglia.

Unit 111

Motor and sensory pathways, different ascending and ascending tracts of brain and spinal cord and autonomic
nervous system.

VI. Practical

Gross dissection and microscopic examination of the brain and spinal cord; demonstration of the nerves,
nerve plexuses, ganglia of cranial importance, study of the serial sections of the brain and spinal cord in
domestic animals.

S. No. Topic No. of Lectures/Practicals
Theory

1. The gross and microscopic study of anatomy of brain, limbic system, reticular formation, lemniscal
system, pyramidal system, extrapyramidal system

Study of cranial nerves along with their associated nuclei and ganglia

The gross and microscopic study of spinal cord including tracts and pathways

Study of spinal nerves along with their associated nuclei and ganglia

Hypothalamo-hypophysial system

Brachial plexus
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7. Lumbo-sacral plexus 3

8. Study of autonomic nervous system 5
Total 33
Practical

1. The gross and microscopic study of anatomy of brain, limbic system, reticular formation, lemniscal
system, pyramidal system, extrapyramidal system

2. Study of cranial nerves along with their associated nuclei and ganglia

3. The gross and microscopic study of spinal cord including tracts and pathways

4. Study of spinal nerves along with their associated nuclei and ganglia

5. Hypothalamo-hypophysial system

6. Brachial plexus

7. Lumbo-sacral plexus

8. Nerve blocks

9. Study of autonomic nervous system

Total
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I.  Course Title : Comparative Endocrine Anatomy

Il. Course Code : ANA 705

Il. Credit Hours : 1+1

IV. Aim of the Course

To project the importance and details of endocrine glands.

V. Theory

Unit |

Advanced gross, microscopic and ultrastructural anatomy of the pituitary gland.

Unit 11

Advanced gross and microscopic anatomy of the thyroid, parathyroid and thymus.

Unit 11

Advanced gross and microscopic anatomy of the adrenal gland, islets of Langerhans, corpus luteum, Leydig
cells, pineal body and other tissues associated with endocrine secretions

VI. Practical

Demonstration of the topographic anatomy in the embalmed specimens and microscopic examination of the
endocrine glands of ruminants.

S. No. Topic No. of Lectures/ Practicals

Theory

Introduction and general characteristics of endocrine gland

Gross, microscopic and ultra structural study of pituitary gland

Gross, microscopic and ultra structural study of thyroid gland

Gross, microscopic and ultra structural study of parathyroid gland

Gross, microscopic and ultra structural study of thymus

Gross, microscopic and ultra structural study of adrenal gland

Gross, microscopic and ultra structural study of hypothalamus and pineal

Microscopic and ultra structural study of islets of Langerhans

Gross, microscopic and ultra structural study of endocrine glands of male reproductive system

0. Gross, microscopic and ultra structural study of endocrine glands of female reproductive system
including corpus luteum

11. Study of paraganglia, diffused endocrine system cells, endocrine cells of heart and kidney

12. Advances in gross and microscopic anatomy of endocrine glands of gastro-intestinal tract

Total

RO ~NoOk~wDNE
PNNRPRPNONNRE RN

oL NN

[EY

Practical

Introduction and general characteristics of endocrine gland

Gross, microscopic and ultra structural study of pituitary gland

Gross, microscopic and ultra structural study of thyroid gland

Gross, microscopic and ultra structural study of parathyroid gland

Gross, microscopic and ultra structural study of thymus

Gross, microscopic and ultra structural study of adrenal gland

Gross, microscopic and ultra structural study of hypothalamus and pineal

NoukrwdhrE
NP RPRENRP

24



8. Microscopic and ultra structural study of islets of langerhans 1

9. Gross, microscopic and ultra structural study of endocrine glands of male reproductive system 2
10. Gross, microscopic and ultra structural study of endocrine glands of female reproductive system

including corpus luteum 2
11. Study of paraganglia, diffused endocrine system cells, endocrine cells of heart and kidney 2
12. Advances in gross and microscopic anatomy of endocrine glands of gastro-intestinal tract 2
Total 18
I.  Course Title: Theory and Applications of Electron Microscope
Il. Course Code : ANA 706
1. Credit Hours : 1+1
IV. Aim of the Course
To give an overview of the electron microscope.
V. Theory
Unit |
Introduction and principles of electron microscopy.
Unit 1l
Methods for transmission electron microscopy.
Unit-111
Methods for scanning electron microscopy.
VI. Practical
Preparation of blocks and demonstration of various techniques used for carrying out TEM and SEM.
S. No. Topic No. of Lectures/Practicals
Theory
1. Introduction of the electron microscope 1
2. Principles of transmission electron microscopy 1
3. Collection and fixation of samples for electron microscopy, various fixatives used in electron

microscopy 2
4. Principles of scanning electron microscopy and processing of samples for transmission electron

microscopy 1
5. Processing of samples for scanning electron microscopy 1
6. Ultramicrotomy (semithin and ultra thin sections) 1
7. Coating of grids with supportive films 1
8. Staining of semi-thin and ultra-thin sections 1
9. Negative staining 1
10. Applications of scanning and transmission electron microscopy 1
11. Cryo-electron microscopy 1
12. Immuno electron microscopy 1
13. Strategies in immunolabelling 1
14. Applications in nano science 1
Total 15
Practical
1. Collection of tissue samples for electron microscopy 1
2. Fixation of samples for electron microscopy 1
3. Processing of samples for scanning electron microscopy 2
4. Processing of samples for transmission electron microscopy 2
5. Ultramicrotomy (semithin and ultra thin sections) 2
6. Coating of grids with supportive films 2
7. Staining of semi thin and ultra thin sections 1
8. Negative staining 1
9. Cryo-electron microscopy 2
10. Immunolabelling 2
11. Atomic force microscope 1
Total 17
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. Course Title : Histoenzymology and Immunocytochemistry

Il. Course Code : ANA 707
I1l. Credit Hours : 2+1
IV. Aim of the Course

To give a student hands-on practice for various advanced histoenzymic and histochemical techniques.

V. Theory
Unit |

Classification of enzymes — Principles of enzymes histochemistry methods.

Unit 11

Substrates —combination—coupling azo-dye methods —capture reagents.

Unit 11
Localization of enzymes and controls in enzyme histochemistry.
Unit IV

Fluorescence microscopy in enzyme histochemistry. Principles and techniques of immunohistochemistry.

VI. Practical

Preparation of fixatives and buffers used in histochemistry. Methods of preparations and microscopical
examination of routine and special preparations showing different cell organelles and inclusions. Methods for
tryptophan-SS, SH groups; Glycogen- glycoproteins; Mucopolysaccharides and lipids. Methods a
identification of alkaline and acid phosphatases-succinic dehydrogenase, cytochrome-oxidase, choline-esterase,
catecholamines by fluorescence microscopy. Immunohistochemistry-principles and techniques.

S. No. Topic
Theory

Classification of enzymes

Principles of enzyme histochemistry methods
Substrate and coenzymes

Different methods of enzyme study
Hydrolytic enzyme histochemistry

Alkaline and acid phosphatase

Oxidases and peroxidases

Diaphorases and dehydrogenases

. Peptidases

10. Fluorescence microscopy

11. Principles of immunohistochemistry

12. Techniques in immunohistochemistry

13. Study of part different parts of cryotome and their functions
Total

CoNooar~wNE

Practical

1. Preparation of fixatives and buffers

2. Demonstration of alkaline and acid phosphatase

3. Demonstration of succinic dehydrogenase

4. Demonstration of cytochrome oxidase

5. Localization of diaphorases and choline esterase

6. Fluorescence microscopy

7. Principles and techniques in immunohistochemistry
Total

I.  Course Title : Applied Embryology and Teratology
Il. Course Code : ANA 708

1. Credit Hours : 1+1

IV. Aim of the Course

To apprise the students about the current trends in developmental processes.

V. Theory

Unit |

Principles of experimental embryology and teratology.

Unit 11

Factors affecting the developmental mechanisms of embryo.
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Unit I11

Use of organizers implants, chemical and hormonal preparations in the developmental models and available
literature on teratogenic experimentation.

VI. Practical

Collection and study of various teratological specimens from domestic animals. Class discussions on
experimental models and available literature on teratogenic experimentation. To apprise the students about the
current trends in developmental processes.

S. No. Topic No. of Lectures/Practicals
Theory
1. Introduction to embryology and teratology.

2. Principles of experimental embryology and teratology.

3. Factors affecting the developmental mechanisms of embryo.

4. Developmental anomalies of cardiovascular system

5. Immunodeficiency and inherited defects in natural immunity

6. Developmental anomalies of brain and spinal cord

7. Developmental anomalies of skeletal system

8. Developmental anomalies of digestive system

9. Developmental anomalies of urinary system

10. Developmental anomalies of male and female reproductive system

11. Congenital malformations of face and oral cavity

12. Congenital and inherited defects of skin

13. Genetic, chromosomal and environmental factors adversely affecting prenatal development
Total
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Practical

1. Discussion on principles and factors affecting developmental embryology and teratology in the available
literature.

Study on different teratological models/ specimens of cardiovascular system
Immunodeficiency and inherited defects in natural immunity

Study on different teratological models/ specimens of brain and spinal cord

Study on different teratological models/ specimens of skeletal System

Study on different teratological models/ specimens of digestive system

Study on different teratological models/ specimens of urinary system

Study on different teratological models/ specimens of male and female reproductive system
. Congenital malformations of face and oral cavity

10. Congenital and inherited defects of skin

11. Study on mutations and chromosomal abnormalities

12. Study of teratogenic agents

13. Assessing the aetiology of different congenital diseases

Total
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I.  Course Title: Functional Veterinary Anatomy

Il. Course Code : ANA 709

1. Credit Hours : 1+0

IV. Aim of the course

To make the student understand the functional anatomy of various organs/ systems in relation to structure.
V. Theory

Unit |

The relationship of structure to form and function.

Unit 1l

The relationship of structure for adaptation and behaviour.

Unit 11

Relationship of structure in relation to clinical conditions/ applications.

S. No. Topic No. of Lectures
Theory

1. Introduction to functional anatomy 1
2. Tissue organization and function 1
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3. Functional anatomy of digestive system: mouth cavity, tongue, salivary gland, esophagus and stomach
including mastication, regurgitation

4. Functional anatomy of digestive system: small intestine, large intestine, liver, gall bladder and pancreas

5. Study of functional anatomy of respiratory system

6. Functional anatomy of urinary system

7. Functional anatomy of reproductive system

8. Functional anatomy of mammary gland

9. Functional anatomy of cardiovascular system

10. Functional anatomy of central nervous system

11. Functional anatomy of peripheral and autonomic nervous system

12. Functional anatomy of special senses (vision, hearing)

13. Functional anatomy of skeleton system including synovial fluid

14. Functional anatomy of muscular system

15. Functional anatomy of endocrine system

16. Functional anatomy of integumentary system

Total
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I.  Course Title: Gross Anatomy of Laboratory Animals

Il. Course Code : ANA 710

1. Credit Hours : 1+1

IV. Aim of the course

To give an overview of different body systems of laboratory animals.

V. Theory

Unit |

Study of different organs of digestive system of different laboratory animals. Detailed study of urinary, male
and female reproductive systems of different laboratory animals.

Unit 111

Complete study of respiratory system of different laboratory animals.

Unit IV

Study of organs of circulation and nervous system of different laboratory animals.

Unit vV

Descriptive anatomy of endocrine glands of different laboratory animals.

VI. Practical

Demonstration of placement and relations of different organs in the body cavities of different laboratory
animals.

S. No. Topic No. of Lectures/Practicals
Theory
1. Anoverview of skeleton of rabbit, guinea pig, mice and rat

2. Digestive system of rabbit and guinea pig

3. Digestive system of mice and rat

4. Respiratory system of rabbit and guinea pig

5. Respiratory system of mice and rat

6. Urinary system of rabbit and guinea pig

7. Urinary system of mice and rat

8. Male reproductive system of rabbit and guinea pig

9. Male reproductive system of mice and rat

10. Female reproductive system of rabbit and guinea pig

11. Female reproductive system of mice and rat

12. Endocrine glands of rabbit and guinea pig, Endocrine glands of mice and rat
13. Circulatory system of rabbit and guinea pig

14. Circulatory system of mice and rat

15. Nervous system of rabbit and guinea pig

16. Nervous system of rat and mice, Lymphoid organs of laboratory animals
Total
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Practical
1. Study of skeleton of rabbit, guinea pig, mice and rat
2. Study of digestive system of rabbit and guinea pig 1

w
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3. Study of digestive system of mice and rat

4. Study of respiratory system of rabbit and guinea pig

5. Study of respiratory system of mice and rat

6. Study of urinary system of rabbit and guinea pig

7. Study of urinary system of mice and rat

8. Study of male reproductive system of rabbit and guinea pig

9. Study of male reproductive system of mice and rat

10. Female reproductive system of rabbit and guinea pig

11. Study of female reproductive system of mice and rat

12. Study of endocrine glands of rabbit and guinea pig, Study of endocrine glands of mice and rat
13. Study of circulatory system of rabbit, guinea pig, rat and mice

14. Study of circulatory system of mice and rat

15. Study of nervous system of rabbit and guinea pig

16. Study of nervous system of rat and mice, Lymphoid organs of laboratory animals
Total

ORRPRPRRPRREPRPRPRPRRERRERRERER

[y

. Course Title: Cross Sectional Anatomy of Ox

Il. Course Code : ANA 711

1. Credit Hours : 0+1

IV. Aim of the Course

To study Gross cross sectional profiles of various parts in 0x

V. Practical

Demonstration and topographic anatomy of various structures and organs at different levels of cross sections of
the body. Correlation of different structures in different cross sections.

S. No. Topic No. of Practicals
Practical
1. Cross sectional profile of head at the level of 4" incisor and first cheek tooth 1
2. Cross sectional profile of head at the level of 3™ cheek tooth and 6™ cheek tooth 1
3. Cross sectional profile of head at the level of orbit and external acoustic meatus 1
4. Cross sectional profile of the neck at the level of upper 3™ and middle 3" 1
5. Cross sectional profile of the neck at the level of lower 3" 1
6. Cross sectional profile of the thoracic inlet. 1
7. Cross sectional profile of the thorax at the level of 3" rib 1
8. Cross sectional profile of the thorax at the level of 6" rib and 12" rib 1
9. Cross sectional profile of the abdomen at the level of 2™ lumbar and 5™ lumbar 1
10. Cross sectional profile of the mid pelvis and tail. 1
11. Cross sectional profile at the middle and lower level of the shoulder and middle level of the arm. 1
12. Cross sectional profile at the proximal level of forearm, lower level of the forearm and mid level of
metacarpus. 1
13. Cross sectional profile at the mid level of the first phalanges and mid level of second phalanges 1
14. Cross sectional profile at the upper and middle and lower levels of the thigh 1
15. Cross sectional profile at the lower levels of the thigh 1
16. Cross sectional profile at the upper and middle levels of the leg. 1
17. Cross sectional profile at the lower level of the leg and mid level of metatarsus 1
Total 17

. Course Title: Animal Alternatives in Veterinary Anatomy

Il. Course Code : ANA 712

1. Credit Hours : 1+1

IV. Aim of the Course

Alternatives of animals in veterinary anatomy teaching to avoid usage of Animals.
V. Theory

Unit |

Introduction and ethical issues, scope, advantages and disadvantages of alternatives.
Unit 11

Plastination, 2D and 3D Models.
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Unit 111

Taxidermy, computer simulations.

Unit IV

Mannequin, interactive mutimedia.

Unit V

Museum specimen preparation.

VI. Practical

Techniques of Plastination, 2D and 3D Models, Taxidermy, computer simulations Mannequin, interactive
mutimedia.

S. No. Topic No. of Lectures/Practicals
Theory
1. Introduction to animal alternatives 1
2. Ethical issues on alternatives used 1
3. Necessity of animal alternatives- advantages and disadvantages of alternatives 1
4. Scope for animal alternatives 1
5. Plastination, basic principles 1
6. Methodology involved in plastination 1
7. Types of plastination- advantages, disadvantages of plastination 1
8. Three-D, Two-D models as alternatives in veterinary anatomy:advantages/ disadvantages of models used 1
9. Drawings, Charts, Power points as self explanatory alternatives in Veterinary anatomy-An overview 1
10. Taxidermy in veterinary anatomy-methodology involved-limitations 1
11. Computer simulation-screen based simulations 1
12. Virtual lab.-E-learning as alternatives 1
13. Interactive digital tool-multimedia and Videos as effective audio visual tools- benefits and weakness of
digital alternatives 1
14. Mannequins as alternatives in veterinary anatomy, advantages and disadvantages -scope for
mannequins in veterinary anatomy 1
15. Museum specimen preparation 1
16. Procedures involved in museum preservation- advantages and disadvantages involved in museum
specimens 1
Total 16
S. No. Topic No. of Lectures/Practicals
Practical
1 Methodology involved in plastination and preparation of plastinated specimens 3
2 Three-D, Two-D Models as alternatives in veterinary anatomy 2
3 Methodology involved taxidermy -preparation of specimens 2
4 Computer Simulation-screen based simulations 2
5 Virtual lab -E-learning as alternatives 2
6 Interactive digital tool-multimedia and videos 1
7 Mannequins as alternatives in veterinary anatomy 2
8 Museum specimen preparation 2
Total 16
I.  Course Title : Special Problem
Il. Course Code : ANA 713
1. Credit Hours : 0+2
IV. Aim of the Course
To provide expertise in handling practical research problem(s).
V. Practical
S. No. Topic No. of Practicals
1. Short research problem(s) involving contemporary issues and research techniques. 32

VI. Recommended list of Books

Gross Anatomy

e Dyce KM, Sack WO and Wensing CJG. 1996. Text Book of Veterinary Anatomy. W.B. Saunders Co.

e Konig HE and Liebich HG. 2004. Veterinary Anatomy of Domestic Animals: Textbook and Colour
Atlas.1stedn., Stuttgart, Schattauer Co., Germany.

¢ Nickel R, Schumer A, Seiferle E, Freewin J and Wills KH. 1986. The Locomotor System of Domestic
Mammals. Verlag Paul Parey.
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Schummer A, Nickel R and Sack WO. 1979. The Viscera of the Domestic Mammals. Verlag Paul Parey.
Seiferle E. 1975. Nervous System, Sensory Organs, Endocrine Glands of DomesticMammals. Verlag Paul
Parey.

Sisson S and Grossman JD. 1975. The Anatomy of the Domestic Animals. Vols. I, I1I. W.B. Saunders Co.

Histology

Em
[ ]

Banks WJ. 1993. Applied Veterinary Histology. Mosby Year Book, USA.

Dellmann HD. 1993. Textbook of Histology. Lea and Febiger, USA.

DiFiore MS, Mancini R and Derbertis EDP. 2006. New Atlas of Histology. Williams and Wilkins,
Lippincott, USA.

Eurell JA and Frappier BL. 2006. Dellmann’s Textbook of Veterinary Histology. 6thedn., Blackwell
Publishing, Ames, lowa, USA.

Greep RO. 1977. Histology. McGraw-Hill Book Co., New York, USA.

Ham AW and Cormack DH. 1979. Histology. J.B. Lippincott, Philadelphia, USA.

Stinson AW and Calhoun ML. 1993. Text book of Veterinary Histology. 4th edn., Lea and Febiger,
Philadelphia, USA.

bryology

Arey LB 1965. Developmental Anatomy. W.B. Saunders.

Freeman WH and Brace Girdle B. 1967. Atlas of Embryology. Heilemann Edu. Books Ltd.

Langman J. 1976. Medical Embryology. William and Wilkin, Lippincott, USA.

Latshaw WK. 1984. Veterinary Developmental Anatomy; A Clinically Oriented Approach. B.C. Decker
Inc., Philadelphia, USA.

Patten BM. 1985. Foundation of Embryology. Tata McGraw-Hill Book Co., USA.

Patten BM. 2014. Foundation of Embryology. 6th edn., Tata McGraw-Hill Education, India.
Tuchmann-Duplessis, MH David G, and Haegel P. 1972. Illustrated Human Embryology. Vol. I, Il
Embryogenesis. Springer Verlag, USA.

Anatomical Techniques

Durry RAB and Wallington EA. 1967. Carleton’s Histological Techniques. Oxford University Press,
London.

Luna LG 1968. Manual of Histologic Staining Methods of the Armed Forces Institute of Pathology.
McGraw-Hill Book Co., USA.

Pearse AGE. 1968. Histochemistry-Theoretical and Applied. 3rd edn., Vol. I, Churchill Livingstone,
London.

Tompsett DH and Wakeley SC. 1956. Anatomical Techniques. E. and W. Living Stone, London.

Bancroft JD and Stevens A. 1977. Theory and Practice of Histological Techniques. Churchill Livingstone.
Thomson SW and Hunt RD. 1968. Selected Histochemical and Histopathological Methods. Charles C.
Thomas Publication, Springfield, Illinois, USA.

List of Journals

o
[
[
[
[
[
[
e-
L]
]
L]

Acta Anatomica

American Journal of Anatomy
Anatomia Histologia and Embryologia
Anatomical Record

Anatomy and Embryology

Indian Journal of Veterinary Anatomy
Journal of Anatomy

Resources

http://www.interscience.wiley.com/journal/117927935/grouphome/home. (American Journalof Anatomy)
http://www.ovid.com/site/catalog/Journal/1057.jsp (Journal of Anatomy)
http:http:www.interscience.wilety.com/jpages/0003-276X/(Anatomical Record)
http://www.blackwellpublishing.com/submit.asp (Anatomia Histologia and Embryologia)
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http://www.blackwellpublishing.com/submit.asp

Syllabus for the Preliminary Comprehensive Examination for M.V.Sc. in Veterinary
Anatomy

Technical terms, structure, chemical composition and classification of bones. Bones of appendicular skeleton of
ox as a type and their comparison with those of horse, dog and pig. Bones of axial skeleton of ox as a type and
their comparison with those of horse dog and pig. Classification and detailed study of atlanto-occipital, elbow,
hip, stifle and hock joints of the body. Basics of biomechanics of the locomotor system. Gross anatomy of
ligamentum nuchae, sesamoidean ligaments, stay and reciprocal apparatus.

Study of formation of thoracic, abdominal and pelvic cavities; reflection of these cavities. Overview of different
systems constituting descriptive anatomy of various organs/ structures and associated glands constituting the
digestive, respiratory, urinary, male and female genital systems of ox and their comparisons with those of horse,
dog and pig. Study of various endocrine organs of ox and their comparisons with those of horse, dog and pig.
Classification of muscle fibres. Muscles of head region, eye ball, mastication, respiration, extensors and flexors
of forelimb and hind-limb, muscles of abdominal and tail region. Topographic anatomy of the vascular system
comprising of heart, arteries, veins and lymphatics. Study of various components of central nervous system and
peripheral nervous system. Complete study of the gross anatomy of sense organs i.e. eye, ear and hoof of horse.
Preparation of tissues for microtomy and lightmicroscopy using different fixatives. Hematoxylin and eosin
staining method for routine light microscopy. Enumerate special staining methods for connective tissue and
staining methods for enzymes, carbohydrates, lipids, proteins, pigments and silver staining techniques for
nervous tissue. Frozen sectioning techniques. Preparation of tissue for electron microscopic studies.

Light and ultrastructural details of animal cell. Light and ultrastructural details of epithelial tissue, muscular
tissue, connective tissue and nervous tissue.

Light and ultrastructure of different organs of digestive, respiratory and uro-genital systems. of ruminants with
differential features among domestic animals. Light and ultrastructure of different organs of lymphoid and
cardiovascular systems, different sense organs and nervous system and endocrine system.

Gametogenesis, classification of eggs, fertilization, cleavage and gastrulation. Development of foetal
membranes and placenta in domestic animals. Embryology of nervous system, sense organs, lymphoid organs,
endocrine organs and cardiovascular system. Embryonic development of digestive, respiratory, uro-genital and
musculoskeletal systems.
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Veterinary Biochemistry
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DEPARTMENT OF VETERINARY PHYSIOLOGY AND BIOCHEMISTRY
Course Structure for M.V.Sc. in Veterinary Biochemistry Degree Programme

(Semester Wise)

Course Code Course Title Credit Hours Semester
BCT 601 BIOPHYSICAL CHEMISTRY 2+0 |
BCT 602* | BIOCHEMISTRY OF BIOMOLECULES 2+0 |
BCT 603* | ENZYMOLOGY 2+ 1 |

ANALYTICAL TECHNIQUES AND
*
BCT 604 INSTRUMENTATION IN BIOCHEMISTRY 1+1 1&1l
BCT 605* | CLINICAL BIOCHEMISTRY OF ANIMALS 2+1 T& I
INTERMEDIARY METABOLISM AND
*
BCT 606 REGULATION 3+0 '
BCT 607 | MOLECULAR BIOCHEMISTRY 2+ 1 I
NUTRITIONAL AND INDUSTRIAL
*
BCT 608 BIOCHEMISTRY 2+0 I
ENDOCRINOLOGY AND REPRODUCTIVE
BCT 609 BIOCHEMISTRY 2+0 I
BIOCHEMISTRY OF RUMINANTS AND WILD
*
BCT 610 ANIMALS 1+1 |
INTRODUCTION TO BIOINFORMATICS AND
BCT 611 COMPUTATIONAL BIOLOGY 1+1 I
BCT 691 MASTER’S SEMINAR 1+0 T&I
BCT 699 MASTER’S RESEARCH 0+30 T& Il

*Compulsory Courses
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DEPARTMENT OF VETERINARY PHYSIOLOGY AND BIOCHEMISTRY
Course Structure for Ph.D. in Vetereinary Biochemistry Degree Programme
(Semester Wise)

Course Code Course Title Credit Hours Semester

APPLIED MOLECULAR BIOCHEMISTRY

BCT 701 AND SYSTEMS BIOLOGY 2+1 I

BCT 702* MEMBRANE BIOCHEMISTRY 2+0 |

BCT 703 RECENT TRENDS IN ENZYMOLOGY 2+1 1 &Il
DIAGNOSTIC TECHNIQUES IN CLINICAL

BCT704 | BIOCHEMISTRY 0+2 |
RECENT TRENDS IN BIOCHEMICAL

BCT 705 TECHNIQUES AND INSTRUMENTATION 2+1 I&l

BCT 706* DEVELOPMENTAL BIOCHEMISTRY 2+0 | & 11

BCT 707 BIOINFORMATICS TOOLS IN 1+1 (&

BIOCHEMISTRY

ENVIRONMENTAL AND TOXICOLOGICAL
*
BCT 708 BIOCHEMISTRY 2+0 |

BIOCHEMISTRY OF DISEASES AND

*
BCT 709 DISORDERS 2+0 1 &1l
BCT 710* IMMUNO-BIOCHEMISTRY 2+0 |
BCT 711 SPECIAL PROBLEM 0+2 1 &1l
BCT 791 DOCTORAL SEMINAR-I 1+0 1 &1l
BCT 792 DOCTORAL SEMINAR-II 1+0 1 &1l
BCT 799 DOCTORAL RESEARCH 0+75 1 &1l

*Compulsory Courses
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Course Contents
M.V.Sc. in Veterinary Biochemistry

I.  Course Title : Biophysical Chemistry

Il. Course Code : BCT 601

1. CreditHours :2+0

IV. Aim of the Course

Teaching of principles of physical chemistry as applicable to veterinary sciences.

V. Theory Unit |

Physical properties of water-the medium of life, Acids and bases, ionic strength and activity, Henderson-

Hasselbalch equation, pH, indicators and buffers, Colloids and their properties, Mechanism of osmosis, osmotic

pressure, Donnan membrane equilibrium, Viscosity, surface tension, surface forces, Adsorption and light

scattering, Membrane filtration, dialysis, diffusion coefficient and partial specific volume.

Unit 1l

Laws of thermodynamics, Concepts of enthalpy, free energy and entropy in biochemical reactions. High energy

compounds, Redox potential and free energy changes, Bioenergetics and biological oxidation, Components of

mitochondrial electron transport chain. Formation of ATP and ATP cycle. Energy transformation in living cells.

Unit 11

Basic Methods in Biophysical Chemistry: Basic Optical Principles, Optical Properties of Biomolecules, Optical

spectroscopy, Basic Fluorescence Techniques, Chiroptical and Scattering Methods; Conventional and Confocal

Fluorescence Microscopy, Basics of Super-Resolution Fluorescence Microscopy, Fluorescence spectroscopy,

Patch Clamping.

V1. Suggested Reading

e David L Nelson and Cox Michael M. 2008. Lehninger’s Principles of Biochemistry. 5th Ed. Freeman.

e James P Allen. 2008. Biophysical Chemistry. 1st Ed. Wiley-Blackwell Publication.

e Peter Jomo Walla. 2014. Modern Biophysical Chemistry: Detection and Analysis of Biomolecules. 2nd Ed.
Wiley-VCH Publication.

Course Outline

S. No. Topic No. of Lectures
Theory
1. Physical properties of water-the medium of life, Acids and bases, ionic strength and activity 2
2. Henderson-Hasselbalch equation, pH, indicators and buffers 2
3. Colloids and their properties, Mechanism of osmosis, osmotic pressure, Donnan membrane

equilibrium, Viscosity, surface tension, surface forces, Adsorption and light scattering 3
4. Membrane filtration, dialysis, diffusion coefficient and partial specific volume. 2
5. Laws of thermodynamics, Concepts of enthalpy, free energy and entropy in biochemical reactions,

High energy compounds, Redox potential and free energy changes 3
6. Bioenergetics and biological oxidation, Components of mitochondrial electron transport chain.

Formation of ATP and ATP cycle. Energy transformation in living cells 4

7. Basic Methods in Biophysical Chemistry: Basic Optical Principles, Optical Properties of Biomolecules,
Optical spectroscopy

8. Basic Fluorescence Techniques

9. Chiroptical and Scattering Methods

10. Conventional and Confocal Fluorescence Microscopy

11. Basics of Super-Resolution Fluorescence Microscopy

12. Fluorescence spectroscopy.

13. Patch Clamping

Total
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I.  Course Title : Biochemistry of Biomolecules

Il. Course Code : BCT 602

1. CreditHours:2+0

IV. Aim of the Course

Teaching molecular basis of structure and functional aspects of carbohydrates, lipids, amino acids and nucleic
acids.

V. Theory

Unit |

Carbohydrates: Structure and biological significance of important monosaccharides:Ribose, Glucose, Fructose,
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Galactose, Mannose and Amino Sugars; Chemical reactions of monosaccharides; Isomerism of carbohydrates;

Structure and biological significance of Disaccharides (Maltose, Isomaltose, Lactose, Sucrose and Cellobiose);

Structure and biological significance of polysaccharides (Starch, Dextrins, Dextrans, Glycogen, Cellulose,

Inulin, Chitin), and Mucopolysaccharides including Blood group substances and Bacterial cell wall

polysaccharides. Glycoconjugates in cell — surface, extracellular  matrix, sugar code functions,

peptidoglycan—specific antibiotics; Basic principles of separation, purification and characterization of

carbohydrates; Methods of structural analysis of carbohydrates.

Unit 11

Lipids: Definition, Classification, Properties and Biological significance of simple, compound and derived

lipids; Fat indices; Structure and functions of prostaglandins, steroids, steroid hormones and fat soluble

vitamins. Basic principles of extraction and analysis of lipids; Lipid bilayers, lipid motility, integral membrane

proteins, lipid linked proteins, peripheral membrane proteins, fluid mosaic model, membrane skeleton, lipid

asymmetry, cardiac glycosides, abnormalities in cell membrane fluidity, signaling biomolecules.

Unit I

Proteins: Amino acids - Structure and classification. Physical and chemical properties of amino acids -

amphoteric nature, acid-base property, optical activity and peptide bond formation; Structure and geometry of

peptide bond. Chemical synthesis of polypeptide and oligopeptides of biological significance; Classification of

proteins; Structure — primary, secondary, tertiary and quaternary; Physico- chemical, acid-base and colloidal

properties of proteins; Biological significance of proteins; Denaturation, extraction and purification criteria for

proteins.

Unit IV

Nucleic acids: Chemistry of purines, pyrimidines, nucleosides and nucleotides. Biological significance of

nucleosides and nucleotides. Structures and functions of Watson-crick model of deoxyribonucleic acid (DNA)

and a typical ribonucleic acid (RNA). Different types of DNA, acid-base properties, sedimentation behaviour,

hyperchromic effect, melting of DNA, Chemical and enzymatic hydrolysis of nucleic acids. Base sequence

analysis of DNA, Nucleic acid- protein interaction - histone and non-histone proteins.

VI. Suggested Reading

e David L Nelson and Cox Michael M. 2017. Lehninger’s Principles of Biochemistry. Tth Ed. Freeman.

e Voet D, Voet JG and Pratt CW. 2016. Fundamentals of Biochemistry of Life at the Molecular Level. 5th Ed.
John Wiley and Sons.

e Berg JM, Tymoczko JL, Stryer L and Clarke ND 2015. Biochemistry. 8th Ed. WH Freeman and Co.

e Zubay GL. 1998. Biochemistry. 4th Ed. WCB London.

Course Outline

S. No. Topic No. of Lectures
Theory
1 Carbohydrates: Structure and Biological Significance of Important Monosaccharides: Ribose, Glucose,
Fructose, Galactose, Mannose and Amino Sugars 1
2  Chemical reactions of monosaccharides; Isomerism of carbohydrates; Structure and Biological
Significance of Disaccharides (Maltose, Isomaltose, Lactose, Sucrose and Cellobiose) 1

3 Structure and Biological Significance of Polysaccharides (Starch, Dextrins, Dextrans, Glycogen,
Cellulose, Inulin, Chitin), and Mucopolysaccharides including Blood group substances and

Bacterial Cell Wall polysaccharides 1
4 Glycoconjugates in cell surface, extracellular matrix, sugar code functions, peptidoglycan-specific
antibiotics 2
5 Basic principles of separation, purification and characterization of carbohydrates 1
6  Methods of Structural analysis of carbohydrates. 1
7  Definition, Classification, Properties and Biological Significance of simple, compound and derived lipids 1
8 Fatindices; Structure and functions of prostaglandins, steroids, steroid hormones and fat soluble vitamins 2
9 Basic principles of extraction and analysis of lipids 1
10 Lipid bilayers, lipid motility, integral membrane proteins, lipid linked proteins, peripheral membrane
proteins 2
11 Fluid mosaic model, membrane skeleton, lipid asymmetry, cardiac glycosides, abnormalities in cell
membrane fluidity, signaling biomolecules. 3
12 Amino acids — Structure and classification. 1
13 Physical and chemical properties of amino acids — amphoteric nature, acid-base property, optical activity
and peptide bond formation. 1
14 Structure and geometry of peptide bond; Chemical synthesis of polypeptide; Oligopeptides of biological
significance 2
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15 Classification of proteins; Structure — primary, secondary, tertiary and quaternary; Physico-chemical,

acid-base and colloidal properties of proteins 2
16 Biological significance of proteins; Denaturation, extraction and purification criteria for proteins. 1
17 Chemistry of purines, pyrimidines, nucleosides and nucleotides 1
18 Biological significance of nucleosides and nucleotides 1
19 Structures and functions of Watson-crick model of deoxyribonucleic acid (DNA) and a typical

ribonucleic acid (RNA). 1
20 Different types of DNA, acid-base properties, sedimentation behavior 2
21 Hyperchromic effect, melting of DNA; Chemical and enzymatic hydrolysis of nucleic acids 2
22 Base sequence analysis of DNA, Nucleic acid- protein interaction — histone and non-histone proteins. 2
Total 32

I.  Course Title : Enzymology

Il. Course Code : BCT 603

1. Credit Hours: 2 +1

IV. Aim of the course

To give thorough knowledge of molecular basis of enzyme action in relation to diagnostic importance.

V. Theory

Unit |

Introduction and historical perspective, Enzyme nomenclature and classification, enzyme compartmentalization

in cell organelles, measurement of enzyme activity. ribozymes, isozymes, abzymes, restriction endonucleases.

Unit 1l

Enzyme structure, enzyme specificity, active site, active site mapping, mechanism of enzyme catalysis.

cofactors, coenzymes- their structure and role.

Unit I

Enzyme Kinetics, enzyme inhibition and activation, multienzyme complexes, allosteric enzymes and their

kinetics, regulation of enzyme activity. qualitative description of “concerted” and “sequential” models for

allosteric enzymes. Half site reactivity, Flip-flop mechanism, positive and negative co-operativity. Monod

Koshland Model. Concept of ES complex, active site, specificity derivation of Michaelis-Menten equation

for uni- substrate reactions. Different plots for the determination of Km and Vmax and their physiological

significances. Importance of Kcat/ Km. Kinetics of zero and first order reactions. Significance and evaluation of

energy of activation.

Unit IV

Isolation, purification and characterization of enzymes, Applications of enzymes in chemical and feed industry,

enzyme immobilization, biosensors, clinical and diagnostic applications of enzymes.

VI. Practical

e Enzyme assay by taking any model enzyme like alpha-amylase or alkaline phosphatase.

e Isolation, purification and characterization of any model enzyme like B- galoctosidase or acid phosphatase.

¢ Study of the effect of enzyme and substrate concentrations and determination of Km and Vmax.

e Determination of pH and temperature optima of alkaline phospatase.

e To study the effect of various inhibitors of enzymatic activity.

¢ Determination of the pH and temperature stability of alkaline phosphatase.

e  Assay of Diagnostic enzymes from Clinical samples.

e Application of enzymes in ELISA and Western Blotting

VII. Suggested Reading

e Bergmeyer HU. 1983. Methods of Enzymatic Analysis. VVol. 1l. Verlag Chemie, Academic Press.

e Dixon M, Webb EC, Thorne CJR and Tipton KF. 1979. Enzymes. 3rd Ed. Longman.

e Maragoni AG. 2003. Enzyme Kinetics - A Modern Approach. John Wiley.

e Palmer T. 2001. Enzymes: Biochemistry, Biotechnology and Clinical Chemistry. 5th Ed. Horwood Publ.

e Price NC and Stevens L. 2003. Fundamentals of Enzymology. Oxford Univ. Press.

e Wilson K and Walker J. (Eds.). 2000. Principles and Techniques of Practical Biochemistry. 5th Ed.
Cambridge Univ. Press.

e David L Nelson and Cox Michael M. 2008. Lehninger’s Principles of Biochemistry. 5th Ed. Freeman.

e Kaneko JJ, Harvey JH and Bruss ML. 2008. Clinical Biochemistry of Domestic Animals. 6th Ed. Academic
Press.
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Course Outline

S. No. Topic No. of Lectures/Practicals
Theory

Introduction and historical perspective, Enzyme nomenclature and classification

Enzyme compartmentalization in cell organelles

Ribozymes, isozymes, abzymes, restriction endonucleases.

Enzyme structure

Enzyme specificity, active site, active site mapping,

Mechanism of enzyme catalysis.

Cofactors, coenzymes- their structure and role.

Enzyme kinetics

Enzyme inhibition and activation

Multienzyme complexes, allosteric enzymes and their kinetics, regulation of enzyme activity.
Qualitative description of “concerted” and “sequential” models for allosteric enzymes. Half site reactivity,
Flip-flop mechanism, positive and negative co-operativity. Monod Koshland Model. 3
Concept of ES complex, active site, specificity derivation of Michaelis- Menten equation for uni-
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substrate reactions. 2
13 Different plots for the determination of Km and Vmax and their physiological significances.

Importance of Kcat/ Km. 2
14 Kinetics of zero and first order reactions. Significance and evaluation of energy of activation. 2
15 Isolation, purification and characterization of enzymes 2
16 Applications of enzymes in chemical and feed industry 2
17 Enzyme immobilization, biosensors, clinical and diagnostic applications of enzymes. 2
Total 32
Practical
1 Enzyme assay by taking any model enzyme like alpha-amylase or alkaline phosphatase. 1
2 lIsolation, purification and characterization of any model enzyme like B galoctosidase or acid

phosphatase. 3
3 Study of the effect of enzyme and substrate concentrations and determination of Km and Vmax. 2
4 Determination of pH and temperature optima of alkaline phosphatase. 2
5 To study the effect of various inhibitors of enzymatic activity. 2
6 Determination of the pH and temperature stability of alkaline phosphatase. 2
7  Assay of Diagnostic enzymes from Clinical samples. 1
8 Application of enzymes in ELISA and Western Blotting. 3
Total 16

I.  Course Title: Analytical Techniques and Instrumentation in Biochemistry

Il. Course Code : BCT 604

Il. CreditHours: 1+1

IV. Aim of the Course

To make students well versed with certain basic methodologies used in biochemistry to carry out independent
research.

V. Theory

Unit |

Solutions and Buffers: Units of expression of concentration of solutions - Preparation of solutions - Preparation
of Buffers - Henderson-Hasselbalch equation in the preparation of buffers. Spectroscopy: Theory and
applications of Colorimetry and Spectrophotometry; Major components of the following instruments and their
functions: UV-Visible Spectrophotometer, Spectrofluorometer, Flame photometer, Atomic absorption
spectrophotometer, Inductively Coupled Plasma Atomic Emission Spectroscopy (ICP-AES).

Unit 1l

Chromatographic Techniques: Basic principle and applications of Paper, Column and Thin layer
chromatography including HPTLC; Factors affecting chromatographic resolution; Methods of preparation of
biological samples for chromatographic analysis and common methods for qualitative and quantitative
chromatography of amino acids, lipids and sugars including elution and densitometry. Molecular Sieving and its
application in Biochemistry — General properties of dextran, acrylamide, agar and other media used for gel
filtration. Principles and applications of chromatographic techniques, viz., ion-exchange, gel-filtration, affinity,
hydrophobic interaction chromatography, metal chelate chromatography, planar chromatography, lateral flow
immunochromatographic assays, Introduction to GLC and HPLC (Normal and Reverse Phase).
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Unit I

Theory and applications of Electrophoresis: Factors affecting migration of charged particles — Moving

boundary, paper and gel electrophoresis - Electrophoresis of amino acids, proteins and nucleic acids — Use of

SDS-PAGE in molecular weight determination. Isoelectric focusing and Isotachophoresis - Densitometry

procedures and quantitative assays. Introduction to 2-D gel electrophoresis; Immuno- electrophoresis and other

techniques like ELISA, RIA and Immuno-blotting.

Unit IV

Theory and applications of Centrifugation: Basic principle of sedimentation — Types, care and safety aspects of

Centrifuges — Preparative centrifugation and Analytical centrifugation - Introduction to Ultracentrifugation -

Fractionation of sub-cellular components - Density Gradient centrifugation — Determination of relative

molecular mass.

N.B.: GLC and HPLC at length are to be discussed under BCT 705 (Ph.D. course); here only introduction.

VI. Practical

e Preparation of solutions and buffers; Solving problems using Henderson— Hasselbalch equation, pH, pKa
and buffer concentration, normality; Verification of Beer’s — Lambert’s law; Estimation of glucose and total
cholesterol in serum; Determination of absorption maxima and molar extinction coefficient of p-
Nitrophenol from its absorption spectrum; Estimation of proteins using biuret, folin-ciocalteau methods and
UV spectrophotometry; Estimation of enzyme activity by spectrophotometry (Kinetic mode).

e Separation of Lipids/ amino acids using paper chromatography and TLC; Fractionation of proteins by
ammonium sulphate precipitation and desalting by dialysis; Separation of proteins using lon-exchange
chromatography, affinity chromatography and gel-filtration chromatography; Demonstration of separation
of fatty acid methyl esters using GLC.

e Electrophoretic analysis of albumin using non-denaturing and denaturing conditions — Detection of
molecular weight of protein by SDS-PAGE - Characterization of immunoglobulins by PAGE -
Demonstration of sub-cellular fractionation by centrifugation.

VII. Suggested Reading

e David L Nelson and Cox Michael M. 2017. Lehninger’s Principles of Biochemistry. 7th Ed. Freeman.

e Wilson K and Walker J. (Eds.). 2010. Principles and Techniques of Biochemistry and Molecular Biology.
7th Ed. Cambridge Univ. Press.

e Willard et al. 1988. Instrumental Methods of Analysis. 7th Ed. Wadsworth Pub Co.

e Garrity S. 1999. Experimental Biochemistry. 3rd Ed. Academic Press.

e Gowenlock AH. 2002. Varley’s Practical Clinical Biochemistry. 6th Ed. CBS.

e Holme DJ and Hazel P. 1998. Analytical Biochemistry. 3rd Ed. Longman.

e George W. Latimer, Jr. 2016. Official Methods of Analysis of AOAC International, 20th Ed. AOAC
International.

e Carl A. Burtis, Edward R. Ashwood and David E. Burns, 2014. Tietz Textbook of clinical Biochemistry and
Molecular Diagnostics. 5th Edition. Elsevier

Course Outline

S. No. Topic No. of Lectures/Practicals

Theory

1 Concentration of Solutions and units of expression, preparation of solutions and buffers, Henderson-
Hasselbalch equation and its significance in preparation of buffers 1

2 Introduction to Spectroscopy and Principle of Colorimetry and Spectrophotometry, basic components,
principle and applications of UV-Visible Spectrophotometer, Reflectance Spectrophotometer and

Spectro-fluorometer 1
3 Basic components, principle and applications of Flame photometer and Atomic Absorption

Spectrophotometer 1
4 Basic components, principle and applications of Inductively Coupled Plasma Atomic Emission

Spectroscopy (ICP-AES) 1
5 Introduction to Chromatography — Principle, types and applications; Theory, components and

applications of Paper Chromatography, TLC and HPTLC 1
6  Theory, components and applications of Column Chromatography, factors affecting chromatographic

resolution and methods of preparation of biological samples for chromatographic analysis 1
7  Methods for qualitative and quantitative chromatography of amino acids, lipids and sugars including

elution and densitometry 1
8 Molecular sieving and its application in biochemistry, general properties of dextran, acrylamide, agar

and other media used for gel filtration 1
9 Principles and applications of ion-exchange,gel-filtration, hydrophobic interaction, planar

chromatography and lateral flow immuno-chromatographic assays 1
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10 Introduction to GLC and HPLC (Normal and Reversed Phase) 1
11 Introduction to Electrophoresis - Principle, types and applications, factors affecting migration of charged
particles 1
12 Principle and applications of Moving boundary, paper and gel electrophoresis, Common methods for
electrophoresis of amino acids, proteins and nucleic acids with the components of electrophoretic
apparatus 1
13 Use of SDS-PAGE in molecular weight determination, Isoelectric focusing, Isotachophoresis,
densitometry procedures and quantitative assays applied to electrophoresis, introduction to
Immuno-electrophoresis and 2-D gel electrophoresis 1
14 ELISA, RIA and Immuno-blotting 1
15 Basic principle of sedimentation — Types, care and safety aspects of Centrifuges — Preparative and
Analytical; introduction to Ultracentrifugation and Fractionation of sub-cellular components 1
16 Density Gradient centrifugation and Determination of relative molecular mass 1
Total 16

Practical

Preparation of solutions and buffers — dil. Acids, bases, phosphate buffer, etc.

Problem solving based on Henderson-Hasselbalch equation

Verification of Beer-Lambert’s Law

Estimation of glucose and total cholesterol in serum

Determination of absorption maxima and molar extinction coefficient of p-Nitrophenol from its
absorption spectrum

6 Estimation of proteins using biuret, folin-ciocalteau methods and UV spectrophotometry
7  Estimation of enzyme activity by spectrophotometry—kinetic mode

8 Separation of amino acids by TLC/ paper chromatography

9 Separation of proteins by Affinity chromatography

10 Separation of proteins by lon-exchange chromatography

11 Separation of proteins by Gel filtration chromatography

12 Demonstration of GLC for separation of fatty acids

13 Electrophoretic analysis of aloumin using non-denaturing and denaturing conditions

14 Detection of molecular weight of protein by SDS-PAGE

15 Salt fractionation, dialysis and PAGE of immunoglobulins

16 Demonstration of sub-cellular fractionation by Ultra Centrifugation

Total
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I.  Course Title: Clinical Biochemistry of Animals

Il. Course Code : BCT 605

1. CreditHours:2+1

IV. Aim of the Course

To give a detailed overview of role of biomolecules in health and diseases and aid in diagnosis and prognosis of
diseases in animals and poultry.

V. Theory

Unit |

Quality control and automation in clinical biochemistry. Disturbances in water, electrolytes and acid-base
balance - electrolyte abnormalities - respiratory acidosis and alkalosis - metabolic acidosis and alkalosis —
compensation — biochemical tests for diagnosis.

Unit 11

Disorders of Carbohydrate metabolism: Diabetes mellitus, hyperinsulemia, galactosemia, hypoglycaemia,
Glycogen storage disease and glycated proteins. Carbohydrate and protein balance for optimum rumen
microflora. Ruminant ketosis, Ketosis associated with fasting, diabetes, pregnancy, lactation and post-exercise.
Unit 111

Disorders of Lipid metabolism: Hypercholesterolemia, atherosclerosis, hyperlipidemia in canine, feline, equine
— pathophysiology of ketonemia. Disorders of proteins, amino acids and nucleic acids metabolism: Normal and
abnormal plasma proteins — Dysproteinemia — acute phase proteins — inborn errors of amino acid metabolism—
Phenylketonuria, alkaptonuria, albinism, tyrosinosis, maple syrup urine disease, Lesch-Nyhan syndrome, sickle
cell anemia, Histidinemia — defect in collagen biosynthesis. Abnormalities in Nitrogen Metabolism — Uremia,
hyperuricemia, porphyria and factors affecting nitrogen balance. Composition and diagnostic significance of
cerebrospinal fluid and amniotic fluid. Doping in horses.
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Unit IV

Liver function tests - indications and limitations - classification of tests — Biochemical tests for liver function -

serum enzyme activities to assess liver function - Hepatic encephalopathy — Hepatic photosensitivity — Ascites.

Renal function: Direct and indirect test for glomerular filtration — tests for tubular function — test for kidney

damage Gastrointestinal function: Disturbances in gastrointestinal function — disturbances in rumen function.

Unit vV

Clinical enzymology - functional and non-functional plasma enzymes - plasma enzymes of diagnostic

importance - ALP, CK, LDH, AST, ALT, OCT - Iso-enzymes and their diagnostic importance. OXidative

Stress: Biochemical basis of disease progression and diagnostic enzymes. Biochemical markers of cardiac

diseases: Hypertension, myocardial infarction and heart failure. Respiratory distress syndrome, COPD,

Ischemia, shock.

Unit VI

Disorders of mineral metabolism: Hypercalcaemia, hypocalcaemia, normocalcaemia, hypophosphataemia,

hyperphosphataemia. Biochemistry of tumours and various types of tumour markers for the diagnosis of prostate

cancer, ovarian cancer, mammary tumour, lymphoma, bladder cancer and pancreatic cancer.

Unit VII

Biochemical basis and diagnosis of prevalent diseases and metabolic disorders in wild animals, and poultry.

VI. Practical

Urine analysis - Physical and chemical tests for normal and pathological constituents of urine. Quality Control-

Precision, Accuracy, Sensitivity and Specificity; Estimation of Blood glucose - Serum biochemical parameters —

Total protein, A/G ratio, Cholesterol, urea, uric acid, bilirubin, creatinine — Serum enymes — ALP, ACP, AST

and ALT — Electrophoresis of plasma proteins - Separation of 1so-enzymes. Estimation of Ca, Mg, P, K, Na in

serum samples. Estimation of Vit C, D and E.

VII. Suggested Reading

e David L Nelson and Cox Michael M. 2007. Lehninger’s Principles of Biochemistry. 4th Ed. Freeman.

e Kaneko JJ, Harvey JH, Bruss ML. 2008. Clinical Biochemistry of Domestic Animals. 6th Ed. Academic
Press.

¢ Racek J and Rajdl D. 2016. Clinical Biochemistry. 1st Ed. Karolinum Press.

e Voet D, Voet JG and Pratt CW. 2006. Fundamentals of Biochemistry of Life at the Molecular Level. 2nd
Ed. John Wiley and Sons.

Course Outline

S. No. Topic No. of Lectures/ Practicals
Theory

Quality control and automation in clinical biochemistry 1
Disturbance in water, electrolytes and acid-base balance electrolyte abnormalities 1
Respiratory acidosis and alkalosis: compensation and biochemical tests for diagnosis. 1
Metabolic acidosis and alkalosis: compensation and biochemical tests for diagnosis. 1
Diabetes mellitus, classification and diagnosis 1
Hyperinsulemia, galactosemia, hypoglycaemia of baby pigs 1
Glycogen storage disease and glycated proteins 1
Carbohydrate balance in ruminants. 1
Biochemical alterations in body fluids of ruminants in hypoglycaemia 1
Ruminant ketosis — Ketosis associated with fasting, diabetes, pregnancy, lactation and post-exercise 1
Disorders of Lipid metabolism: Hypercholesterolemia, atherosclerosis, hyperlipidemia in canines,
felines and equines

Pathophysiology of ketonemia.

Disorders of proteins, amino acids and nucleic acids metabolism: Normal and abnormal plasma proteins
Dysproteinemias, acute phase proteins 1
Inborn errors of amino acid metabolism— Phenylketonuria, alkaptonuria, albinism, tyrosinosis, maple
syrup urine disease, Lesch-Nyhan syndrome, sickle cell anemia, Histidinemia — defect in collagen
biosynthesis 1
15 Abnormalities in Nitrogen Metabolism — Uremia, hyperuricemia, porphyria and factors affecting
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nitrogen balance 1
16 Composition and diagnostic significance of cerebrospinal fluid and amniotic fluid 1
17 Doping in horses 1
18 Liver function tests - indications and limitations 1
19 Classification of tests — Biochemical tests for liver function serum enzyme activities to asses liver

function 1
20 Hepatic encephalopathy — Hepatic photosensitivity — Ascites 1
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21 Renal function: Direct and indirect test for glomerular filtration — tests for tubular function — test for kidney
damage 1

22 Gastrointestinal function: Disturbances in gastrointestinal function 1
23 Disturbances in rumen function 1
24 Clinical enzymology - functional and non-functional plasma enzymes 1
25 Plasma enzymes of diagnostic importance - ALP, CK, LDH, AST, ALT, OCT - Iso-enzymes and their
diagnostic importance 1
26 Oxidative Stress: Biochemical basis of disease progression and diagnostic enzymes 1
27 Biochemical markers of cardiac diseases: Hypertension, myocardial infarction and heart failure. 1
28 Respiratory distress syndrome, COPD, Ischemia, shock 1
29 Disorders of mineral metabolism: Hypercalcaemia, hypocalcaemia, normocalcaemia,
hypophosphataemia, hyperphosphataemia. 1
30 Biochemistry of tumours and various types of tumour markers 1
31 Role of tumour markers for the diagnosis of prostate cancer, ovarian cancer, mammary tumour,
lymphoma, bladder cancer and pancreatic cancer 3
32 Biochemical basis and diagnosis of prevalent diseases and metabolic disorders in wild animals 1
33 Biochemical basis and diagnosis of prevalent diseases and metabolic disorders in poultry 1
Total 34
Practical
1. Urine analysis - volume, colour, acidity, pH, specific gravity normal urinary constituents - pathological
constituents and sediments 2
2. Quality Control - Precision, Accuracy, Sensitivity and Specificity 1
3. Estimation of Blood glucose 1
4. Estimation of Total protein and A/G ratio 1
5. Estimation of Cholesterol from serum 1
6. Estimation of urea from serum 1
7. Estimation of uric acid from serum 1
8. Estimation of bilirubin from serum 1
9. Estimation of creatinine from serum 1
10. Estimation of serum enzymes: ALP, ACP, AST, ALT 1
11. Electrophoresis of plasma proteins 1
12. Separation of Isoenzymes 1
13. Estimation of Ca, Mg, P, K, Na in serum samples 1
14. Estimation of Vit C 1
15. Estimation of Vit D and Vit E 1
16. Estimation of total antioxidant activity 1
Total 17

I.  Course Title: Intermediary Metabolism and Regulation

Il. Course Code : BCT 606

Il. Credit Hours: 3+0

IV. Aim of the Course

To teach regulatory mechanisms concerned with the metabolism of carbohydrates, lipids, amino acids, proteins
and nucleotides in health and diseases and to give exposure in inter-relationship of cellular metabolism of
various macromolecules.

V. Theory Unit |

Carbohydrate metabolism and regulation - Major pathways - Glycolysis - Reactions, functions and its control -
Metabolism of other sugars - Fructose, Galactose, Mannose and Lactose - Pyruvate dehydrogenase and reactions
of Citric acid cycle — Anaplerotic reactions - Energetics of glucose oxidations. Alternate pathways of
glucose metabolism - HMP pathway and its importance - Glucuronic acid cycle - Gluconeogenesis - Substrates -
pathway and control of amino sugar - Glycogen metabolism - Glycogenolysis and Glycogenesis reactions -
Metabolic disorders - Glycogen storage diseases (GSD).

Unit 1l

Lipid metabolism and regulation - Lipid transport and storage - Plasma lipoproteins - Role of liver and adipose
tissue in fat metabolism - Role of brown adipose tissue in thermogenesis - Catabolism of triacylglycerols — Beta
oXidation of fatty acids — Ketogenesis and utilization of ketone bodies - Biosynthesis of fatty acids,
triacylglycerols, phopholipids and cholesterol — Production of Bile acids - Metabolism of Eicosanoids - Lipid
storage diseases.
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Unit I

Amino acids metabolism - Protein turnover and regulation - amino acid pools and absorption of amino acids -

catabolism of amino acids - Deamination, transamination. Ammonia carriers; Excretion of nitrogen - urea cycle.

Catabolism of carbon skeletons of amino acids. Conversion of amino acids to specialized products — Heme

Biosynthesis - Physiologically active amines. Biosynthesis of non-essential amino acids. Metabolic disorders.

Unit IV

Catabolism and regulation of purine and pyrimidine nucleotides/ deoxynucleotides - Biosynthesis and regulation

of purine and pyrimidine nucleotides - Biosynthesis of nucleotide coenzymes and regulation - Inhibitors of

purine and pyrimidine metabolism and role in cancer therapy — Metabolic disorders.

Unit Vv

Structural and functional relationships of specialized tissues and organs; Organ specialization in fuel

metabolism: Brain, muscle, adipose tissue, liver, kidney; Inter organ metabolic pathways, hormonal control of

fuel metabolism. Tracing metabolic fates, perturbing the system. Metabolic interrelationships in obesity,

diabetes, cancer, aerobic and anaerobic exercise in horses, pregnancy, lactation and stress injury.

VI. Suggested Reading

e Berg JM, Tymoczko JL, Stryer L and Clarke ND 2015. Biochemistry. 8th Ed. WH Freeman and Co.

e David L Nelson and Cox Michael M. 2017. Lehninger’s Principles of Biochemistry. 7th Ed. Freeman.

e Kaneko JJ, Harvey JH and Bruss ML. 2008. Clinical Biochemistry of Domestic Animals. 6th Ed. Academic
Press.

e Metzler DE. Biochemistry. John Wiley.

e Swenson MJ and Reece WO.2015. Dukes’ Physiology of Domestic Animals. 13th Ed. Panima.

e Voet D, Voet JG and Pratt CW. 2016. Fundamentals of Biochemistry of Life at the Molecular Level. 5th Ed.
John Wiley and Sons.

e Zubay GL. 1998. Biochemistry. 4th Ed. WCB London.

S. No. Topics No. of Lectures
Theory

1. Glycolysis - Reactions, functions and its control 1
2. Metabolism and regulation of other sugars — Fructose and Galactose 1
3. Metabolism and regulation of other sugars - Mannose and Lactose 1
4. Pyruvate dehydrogenase CompleXx, Reactions of Citric acid cycle and its regulation 1
5. Anaplerotic reactions - Energetics of Glucose oxidations;Introduction to Alternate pathways of

Glucose metabolism.

6. Reactions of HMP pathway and its regulation

7. Glucuronic acid cycle and its regulation

8. Gluconeogenesis with its regulation — Substrates — Pyruvate and Lactate

9. Gluconeogenesis with its regulation — Substrates — Glucogenic amino acids, Glycerol and Propionate

10. Glycogen metabolism — Reactions and regulation of Glycogenolysis.

11. Glycogen metabolism - Reactions and regulation of Glycogenesis.

12. Metabolic disorders — Glycogen Storage Diseases (GSD)

13. Lipid transport and storage — Metabolism of Plasma Lipoproteins

14. Role of liver and adipose tissue in fat metabolism

15. Role of brown adipose tissue in thermogenesis

16. Catabolism of Triacylglycerols and its regulation

17. Beta oxidation of Fatty acids and its regulation

18. Ketogenesis and utilization of ketone bodies

19. Biosynthesis of Fatty acids and its regulation

20. Biosynthesis of Triacylglycerols and Phopholipids and their regulation

21. Biosynthesis of Cholesterol and its regulation— Production of Bile acids

22. Metabolism of Eicosanoids

23. Lipid Storage Diseases

24. Introduction to protein turnover and amino acid pools—Meister cycle

25. Catabolism of amino acids - Deamination, transamination reactions and Ammonia carriers/ transport

26. Excretion of nitrogen - Urea cycle and its regulation

27. Catabolism of carbon skeletons of amino acids and its regulation

28. Conversion of amino acids to specialized products — Heme Biosynthesis

29. Conversion of amino acids to specialized products — Physiologically active amines

30. Biosynthesis of non-essential amino acids and its regulation

31. Metabolic disorders — phenylketonuria, methyl malonic aciduria, alkaptonuria, maple syrup urine
disease, parkinson’s disease, homocystinuria, hartnup’s disease.
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32. Catabolism and regulation of Purine nucleotides 1
33. Catabolism and regulation of Pyrimidine nucleotides 1
34. Biosynthesis and regulation of Purine nucleotides 1
35. Biosynthesis and regulation of Pyrimidine nucleotides 1
36. Biosynthesis of nucleotide coenzymes and regulation 1
37. Inhibitors of purine and pyrimidine metabolism — Role in Cancer therapy 1
38. Metabolic disorders-hyperuricemia and gout. 1
39. Structural and functional relationships of specialized tissues and organs, viz., Brain, muscle, adipose
tissue, liver and kidney 2
40. Organ specialization in fuel metabolism of brain, muscle, adipose tissue, liver and kidney 2
41. Inter-organ metabolic pathways 1
42. Hormonal control of fuel metabolism 1
43. Tracing metabolic fates - perturbing the system. 1
44. Metabolic interrelationships in obesity, diabetes, cancer, aerobic and anaerobic exercise in horses,
pregnancy, lactation and stress injury 2
Total 48

I.  Course Title: Molecular Biochemistry

Il. Course Code : BCT 607

Il. CreditHours:2+1

IV. Aim of the Course

To provide knowledge regarding genes, their functions, expression, regulation and transfer in heterologous

systems.

V. Theory

Unit |

Historical development of molecular biology, nucleic acids as genetic material, chemistry and structure of DNA

and RNA, Genome organization in prokaryotes and eukaryotes, repetitive and non-repetitive DNA, satellite

DNA,; chromatin structure and function.

Unit 1l

DNA replication mechanisms in prokaryotes and Eukaryotes, DNA polymerases, Topoisomerases, DNA ligase,

Reverse transcriptase, Transcription mechanisms in Prokaryotes and Eukaryotes, RNA polymerases, RNA

editing, post transcriptional RNA processing. Recombination mechanisms, DNA repair mechanisms, Telomeres,

Telomerase, Role of Telomeres in Cancer.

Unit I

Ribosomes - structure and function, organization of ribosomal proteins, genetic code, aminoacyl tRNA

synthases, Inhibitors of replication, transcription and translation; Translation mechanisms in Eukaryotes and

Prokaryotes and Post-translational modification; Nucleases and restriction enzymes, regulation of gene

expression in prokaryotes and eukaryotes.

Unit IV

DNA sequencing techniques, Recombinant DNA technology, Plasmid biology, Cloning Vectors, EXpression

vectors, selection of recombinants, Heterologous protein expression systems, Recombinant protein

purification, Polymerase Chain Reaction and its variants; Site Directed Mutagenesis, In-vitro transcription, Gene

Silencing. Transgenic Animals, Introduction to Systems Biology.

VI. Practical

Isolation and purification of DNA - Plasmid isolation- Isolation and purification of RNA — Determination of

concentration of DNA and RNA by spectrophotometry - Determination of T, of DNA by Spectrophotometry -

Restriction Digestion of DNA, Agarose gel electrophoresis - RAPD analysis of DNA - cDNA synthesis using

PCR

VII. Suggested Reading

e Jocelyn E Krebs et al. 2017. Lewin’s Genes XII. Jones and Bartlett Publishers Inc.

e Watson JD et al. 2017. Molecular Biology of the Gene. 7th Ed. Pearson Education.

e Eberhard. O. Voit. 2017. A First Course in Systems Biology, 2nd Edition. Garland Science Publishers.

e Genome Editing and Engineering: From TALENs, ZFNs and CRISPRs to Molecular Surgery, Ed.
Krishnarao Appasani, Cambridge University Press, 2018

¢ Molecular Cell Biology, 8th Ed, Lodish et al. WH Freeman and Co., 2016

e Molecular Biology of the Cell, 6th Ed. Bruce Alberts et al, WW Norton and Company, 2014

e Transgenic Animal Technology: A laboratory handbook, 3rd Edition, Ed. Carl. A. Pinkert, Academic Press,
2014,

e Molecular Biology, 4th Ed, Robert F. Weaver, McGraw Hill Higher Education, 2007.
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S. No. Topic No. of Lectures/Practicals
Theory
1. Historical Development of Molecular Biology
2. Nucleic acids as genetic material, Chemistry and Structure of DNA and RNA
3. Genome organization in prokaryotes and eukaryotes
4. Repetitive and non-repetitive DNA, Satellite DNA
5. Chromatin structure and function

6. DNA replication mechanisms in prokaryotes and Eukaryotes, DNA polymerases, DNA ligase
7. Topoisomerases

8. Transcription mechanisms in Prokaryotes and Eukaryotes, RNA Pol.

9. RNA editing

10. Post-transcriptional RNA processing

11. Recombination mechanisms

12. DNA repair mechanisms

13. Reverse transcriptase

14. Telomeres, Telomerase, Role of Telomeres in Cancer

15. Translation mechanisms in Eukaryotes and Prokaryotes

16. Post - translational modification

17. Ribosomes - structure and function, organization of ribosomal proteins

18. Genetic code

19. Aminoacyl tRNA synthases

20. Inhibitors of replication, transcription and translation

21. Regulation of gene expression in prokaryotes and eukaryotes

22. Recombinant DNA technology - Introduction

23. Plasmid biology, Cloning Vectors, selection of recombinants

24. Nucleases and restriction enzymes

25. Polymerase Chain Reaction and its variants

26. Expression vectors

27. Heterologous protein expression systems

28. Recombinant protein purification

29. Site Directed Mutagenesis, In-vitro transcription,

30. Gene Silencing

31. Transgenic Animals

32. Introduction to Systems Biology

Total
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S. No. Topic No. of Lectures/Practicals
Practical

1. Isolation and purification of DNA 2
2. Plasmid isolation 2
3. Isolation and purification of RNA 2
4. Determination of concentration of DNA and RNA by spectrophotometry 1
5. Determination of T, of DNA by Spectrophotometry 1
6. Polymerse chain reaction 2
7. Restriction Digestion of DNA 2
8. Agarose gel electrophoresis 1
9. RAPD analysis of DNA 2
10. cDNA synthesis using PCR 2
Total 17

I.  Course Title : Nutritional and Industrial Biochemistry

Il. Course Code : BCT 608

Il. Credit Hours: 2+0

IV. Aim of the Course

To give exposure about biochemical principle as applicable to nutrition in animals and industry.

V. Theory

Unit |

Introduction - Nutrients and their importance in ruminants, non-ruminants and poultry - Energy value of various
nutrients their importance and calorimetry - Nutrient absorption and biochemical changes involved -
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Introduction to BMR, SDA, PER and Biological value for protein - Requirements of different nutrients in

animals - Role of nutrients in growth and production of animals — Bio-availability of nutrients in different food

sources.

Unit 11

Metabolic role of Nutrients - Overview of metabolism of different nutrients and regulation of nutrient absorption

and utilization - Alterations that occur in nutritional requirements during diseases and biochemical reactions due

to Toxic factors in feed - Biochemical role of Macro and micro minerals in animal production - Vitamins and

their role as co-enzymes in metabolism — Nutrient deficiencies and metabolic disorders in animals - Biochemical

alterations occurring due to phyto-toxins in ruminants - Biochemical importance of different feed additives -

Agonists and antagonists of minerals and vitamins - Nutrient control of gene expression - Clinical issues of

micro mineral metabolism - Nutrients (minerals) that resist digestion process in animals - Energy releasing and

hematopoietic water soluble vitamins.

Unit I

Industrial biochemistry - applications of biological molecules for medical, industrial, environmental, agricultural

or analytical purposes - Generation of gene-mediated industrial/ medical products - Introduction and application

of fermentation technology for ethanol and biogas production - conversion of sunlight into biomass (bioreactors

and biophotolysis) - Significance of pharmaceuticals products of animal origin (sex hormones- oestrogens,

progesterone; corticosteroids) - Significance of pharmaceuticals of plant origin (alkaloids, atropine, morphine,

cocaine, ergot alkaloids, flavonoids, xanthenes and terpenoids) - Physical, chemical and biological treatment of

waste water, bioremediation of contaminated soils.

VI. Suggested Reading

¢ Nutritional Biochemistry, 2nd Edition, Tom Brody, Elsevier pub.2009

e Text book of Biochemistry with clinical correlations. 6th edition, Thomas M Devlin, Wileys- liss. Press.

e A textbook of industrial microbiology 2nd edition, Crueger W and Crueger A. 2000, Panima Publishing
Corp.

e Principle of fermentation technology, 1997, Stanbury PF, Ethitaker H, Hall S, Aditya Books (P) Ltd.

e Bioprocess Engineering: Basic Concepts. Shuler M and Kargi F. Second Edition. Pearson Education. 2002

¢ Nutritional Biochemistry of the vitamins, by David a Bender, 2nd Edition, Cambridge University Press.

Course Outline

S. No. Topic No. of Lectures/Practicals
Theory
1. Nutrients and their importance in ruminants.

2. Nutrients and their importance in Non ruminants and poultry

3. Energy value of various nutrients their importance and calorimetry.

4. Nutrient absorption and biochemical changes involved.

5. Introduction to BMR, SDA, PER and Biological value for protein.

6. Requirements of different nutrients in animals

7. Role of nutrients in growth and production of animals

8. Bio-availability of nutrients in different food sources

9. An overview of metabolism of different nutrients.

10. An overview of regulation of nutrient absorption and utilization.

11. Alterations that occur in nutritional requirements during diseases.

12. Alterations in biochemical reactions due to Toxic factors in feed.

13. Biochemical role of Macro minerals in animal production

14. Biochemical role of Micro minerals in animal production.

15. Vitamins and their role as co enzymes in metabolism

16. Deficiencies of nutrients that cause metabolic disorders in animals

17. Biochemical alterations occurring due to phyto-toxins in ruminants

18. Biochemical importance of different feed additives

19. Agonists and antagonists of minerals.

20. Agonists and antagonists of vitamins.

21. Nutrient control of gene expression

22. Clinical issues of micro mineral metabolism.

23. Nutrients (minerals) that resist digestion process in animals.

24. Energy releasing and hematopoietic water soluble vitamins.

25. Industrial biochemistry- applications of biological molecules for medical, industrial, environmental,
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agricultural or analytical purposes. 1
26. Generation of gene-mediated industrial/ medical products. 1
27. Introduction and application of fermentation technology for ethanol and biogas production. 1
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28. Introduction to industrial microorganisms and products, growth and product formation in biocatalysis. 1
29. Conversion of sunlight into biomass (bioreactors and bio-photolysis) 1
30. Significance of pharmaceuticals products of animal origin, sex hormones, oestrogens, progesterone,
corticosteroids. 1
31. Significance of pharmaceuticals of plant origin, Alkaloids, atropine, morphine, cocaine, ergot alkaloids,
flavonoids, xanthenes and terpenoids 1
32. Physical, chemical and biological treatment of waste water, bioremediation of contaminated soils. 1
Total 32

. Course Title : Endocrinology and Reproductive Biochemistry

Il. Course Code : BCT 609

1. CreditHours:2+0

IV. Aim of the Course

To impart knowledge on the role of hormones in signalling and their biochemical role in reproduction of
animals.

V. Theory

Unit |

Endocrinology - Classification, secretion, transport and regulation of hormones - Mechanism of hormone action
and intracellular signalling after receptor activation

- Releasing factors from hypothalamus and their effects on pituitary gland and metabolism - Synthesis,
secretion, regulation, metabolic functions and physio- pathology of Hormones from Pituitary, Thyroid,
Parathyroid, Pancreas, Adrenal and Pineal Glands.

Unit 11

Endocrinology of Gonads and Reproductive Biochemistry - Female hormonal system Synthesis, secretion,
regulation, functions, and physio-pathology of ovarian hormones and male sex hormones - Prostaglandins:
chemistry, functions and clinical importance - Endocrine aspects of reproduction status in domestic animals -
Endocrine aspects of reproduction in poultry - Hormones involved in the development of ductal and lobule-
alveolar system of mammary gland - Endocrine control of biosynthesis of milk.

V1. Suggested Reading

*  Dukes’ Physiology of Domestic Animals, 13th edition/ editor, William O Reece, Wiley Blackwell.

Guyton and Hall Textbook of Medical Physiology, 13th edition/ editor, John E Hall, Elsevier.

Applied Animal Endocrinology, E. James Squires, CABI

Endocrinology: An Integrated Approach, by SS Nussey, SA Whitehead, 1st edition, CRC Press.
Biochemistry of Lactation, TB Mepham, Elsevier

Course Outline

S. No. Topics No. of Lectures
Theory

1. Classification, secretion, transport and regulation of hormones. 2
2. Mechanism of hormone action and intracellular signalling after receptor activation. 2
3. Releasing factors from hypothalamus and their effects on pituitary gland and metabolism. 2
4. Hormones from Pituitary, secretion, regulation, metabolic functions and physio-pathology. 2
5. Synthesis, secretion, regulation, metabolic functions and physio-pathology of Thyroid hormones. 1
6. Parathyroid gland, its hormone and effect on calcium and phosphate concentrations in the extracellular

fluid 2
Endocrine Pancreas: Hormone synthesis, secretion, regulation, metabolic functions and physio-pathology 2
Endocrine Adrenal: Hormone synthesis, secretion, regulation, metabolic functions and physio-pathology 2
The Pineal Gland and Melatonin secretion, regulation and function. 1
0. Female hormonal system - Effect on ovaries - Synthesis, secretion, regulation, functions, and physio-
pathology of ovarian hormones.
11. Synthesis, secretion, regulation, metabolic functions and physio-pathology of male sex hormones.
12. Prostaglandins: Chemistry, Functions and Clinical Importance
13. Hormones concerned with animal production.
14. Endocrine aspects in reproduction status in domestic animals
15. Hormones concerned with poultry production.
16. Endocrine aspects of reproduction in poultry
17. Hormones involved in development of Ductal and Lobule-Alveolar System of mammary gland -
Endocrine control of milk secretion and its biosynthesis 2
Total
32
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. Course Title : Biochemistry of Ruminants and Wild Animals

Il. Course Code : BCT 610

1. CreditHours:1+1

IV. Aim of the Course

To acquaint the students about comparative metabolism in ruminant species and the common metabolic

disorders in ruminants; to impart a basic knowledge about biochemistry of wild animals.

V. Theory

Unit |

Biochemistry of Ruminants - An overview of metabolism of carbohydrates, proteins and lipids in ruminants-

Metabolism of nutrients by rumen microflora - Blood biochemistry of ruminants - Disorders associated with

carbohydrates, proteins and lipid metabolism in ruminants - Liver and Kidney function tests - Diseases

associated with major and trace elements in ruminants.

Unit 1l

Biochemistry of Wild Animals-Blood biochemistry and blood typing of wild animals - Fluid balance and

electrolyte maintenance in wild animals - Biomarkers for assessment of diseases in wild animals - Diabetes

mellitus in primates - Neurological diseases in cheetah

VI. Practical

Methods of examining fluids and tissue in wild animals, Pancreatic function test, Estimation of Serum amylase,

Estimation of Serum Bilirubin, Estimation of serum Inorganic Phosphate, Estimation of serum Calcium,

Estimation of serum Magnesium, Estimation of Vitamin A, Estimation of serum LDH, Estimation of rumen

volatile fatty acids, Estimation of rumen lactic acid, Estimation of Cellulolytic activity, Estimation of milk

ketone bodies (acetone) by microdiffusion method, Estimation of milk lactose

VII. Suggested reading

e Dvorak AM and Harris W. 1991. Blood Cell Biochemistry. 2nd Ed. Plenum.

e Clinical Biochemistry of Domestic Animals, 6th Edition/ Editors: Jiro Kaneko John Harvey Michael Bruss,
Elsevier.

e Lipid Metabolism in Ruminant Animals, 1st Edition/ Editors: William W Christie, Elsevier.

e Digestive Physiology and Metabolism in Ruminants, Editors: Ruckebusch Y, Thivend.

¢ Energy Nutrition in Ruminants, Editors: Orskov ER.

e Zoo and Wild Animal Medicine (Current Therapy 3) by Murray E Fowler, 5th edition.

e Textbook of Veterinary Biochemistry, by RS Dhanotiya, JAYPEE.

Course Outline
S. No. Topic No. of Lectures/Practicals
Theory

Comparative metabolism of carbohydrates, proteins and lipids in ruminants
Metabolism of nutrients by rumen microflora

Blood biochemistry of ruminants

Disorders associated with carbohydrate, protein and lipid metabolism

Liver dysfunction and tests

Kidney dysfunction and tests

Diseases associated with major and trace elements

Blood biochemistry and blood typing of wild animals

Fluid balance and electrolyte maintenance in wild animals

10 Biomarkers for assessment of diseases in wild animals

11. Diabetes in primates

12. Neurological diseases in cheetah

Total
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Practical

1. Methods of examining fluids and tissue in wild animals
2. Pancreatic function test

3. Estimation of Serum amylase

4. Estimation of Serum Bilirubin

5. Estimation of serum Inorganic Phosphate
6. Estimation of serum Calcium

7. Estimation of serum Magnesium

8. Estimation of Vitamin A

9. Estimation of serum LDH

10. Estimation of rumen volatile fatty acids
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11. Estimation of rumen lactic acid

12. Estimation of Cellulolytic activity

13. Estimation of milk ketone bodies (acetone) by microdiffusion method

14. Estimation of milk lactose

Total 1
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I.  Course Title: Introduction to Bioinformatics and Computational Biology

Il. Course Code: BCT 611

1. Credit Hours: 1 +1

IV. Aim of the course

To impart an introductory knowledge of Bioinformatics and Computational biology to postgraduate students

studying any discipline of veterinary/ agricultural science.

V. Theory

Unit |

Introduction to bioinformatics, scope and applications of bioinformatics; biological databases: primary,

secondary and structural; basic concept of Protein and Gene Information Resources-PIR, SWISS-PROT, PDB,

GenBank, DDBJ; Basic concept of computational biology, applications in different subfields of biology,

software tools.

Unit 1l

Basic concept of sequence search algorithm and alignment tools: BLAST and FASTA; DNA and protein

sequence analysis, local and global alignment; Algorithms: Dot Matrix method, dynamic programming

methods; Pairwise and multiple sequence alignment and its application; Tools of Multiple sequence alignment:

ClustalWw.

Unit I

Basic concept of Phylogeny study; cDNA libraries and EST, EST analysis; database search engines:

introduction and application; Commercial databases and software packages, GPL software for Bioinformatics.

Unit IV

Computer aided drug design: basic principles, docking; QSAR, 2DQSAR, 3DQSAR, their basic concept and

applications, machine learning tools for QSAR.

VI. Practical

e Basic computing: Introduction to LINUX and Windows

¢ Nucleotide information resource: EMBL, GenBank, DDBJ

e Protein information resource: SwissProt, TTEMBL, Uniprot

e  Structure databases: PDB, MMDB

e Search Engines: Entrez, ARSA, SRS

e Usage of NCBI resources

e Retrieval of sequence/ structure from databases

e Database searching

¢ Visualization of structures of DNA and Proteins using Rasmol

e Sequence similarity search using BLAST

e Multiple sequence alignment

e Primer designing

. Suggested Reading

¢ Introduction to Bioinformatics 2003. Attwood TK and Parry-Smith DJ, Pearson Education.

e Essential bioinformatics 2006. Xin Xiong. Cambridge University Press.

e Bioinformatics: Concepts, Skills and Applications 2004. Rastogi SC, Mendiratta N and Rastogi P. CBS.

e Principles of Genome Analysis and Genomics 2003. SB Primrose and RM Twyman, Blackwell Publishing.

e Molecular Analysis and Genome Discovery 2004. Ralph Rapley and Stuart Harbron (Eds.), John Wiley and
Sons.

¢ Biolnformatics 2001. Andreas D Baxevanis and BF Francis Ouellette (Eds.)

e Wiley Interscience Proteins and Proteomics 2003. Richard J. Simpson, Cold Spring Harbor Laboratory.

<

Course Outline

S. No. Topic No. of Lectures/Practicals
Theory

1. Introduction to bioinformatics - Scope and applications of bioinformatics 1
2. Introduction to biological databases: primary, secondary and structural databases 1

3. Basic concept of Protein and Gene Information Resources-PIR, SWISS-PROT, PDB, GenBank, DDBJ 1
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Basic concept of computational biology, applications in different subfields of biology

Basic concept of sequence search algorithm and alignment tools: BLAST and FASTA; DNA and
protein sequence analysis, local and global alignment

Dot Matrix method, dynamic programming methods

Pairwise and multiple sequence alignment and its application

Tools of Multiple sequence alignment: ClustalW

Basic concept of Phylogeny study

. cDNA libraries and EST, EST analysis

. Database search engines-introduction and application

. Commercial databases and software packages, GPL software for Bioinformatics
. Computer aided drug design-basic principles

. Introduction of Molecular docking and QSAR

. 2DQSAR, 3DQSAR, their basic concept and applications

16.

Machine learning tools for QSAR

Total

Practical

CoNoG~wNE

10
11.

12.
13.

Basic concept of computer hardware and software, computer operating systems: Linux and windows
Nucleotide information resource: EMBL, GenBank, DDBJ
Protein information resource: SwissProt, TrTEMBL, Uniprot
Structure databases: PDB, MMDB

Basic concept of molecular search Engines: Entrez, ARSA, SRS
Usage of NCBI resources

Retrieval of sequence/ structure from databases

Database searching

Visualization of structures of DNA and Proteins using Rasmol
Sequence similarity search using BLAST

Multiple sequence alignment tools: ClustalW, Bioedit, etc.
Phylogeny study using different software tools

Primer designing using different software tools

Total

52
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Course Contents
Ph.D. in Veterinary Biochemistry

. Course Title: Applied Molecular Biochemistry and Systems Biology

Il. Course Code : BCT 701

1. CreditHours:2+1

IV. Pre-requisite

Should have studied BCT-607: Molecular Biochemistry (2+1) or other equivalent courses with similar syllabi/

content at Master’s level.

V. Aim of the course

To impart latest information on the molecular biochemistry of isolation, transfer and expression of genes and

biochemical approaches employed in gene therapy and computational approaches to biology/ synthetic biology.

V1. Theory

Unit |

Organization of prokaryotic genome, nuclear and organelle genes, concept of genome mapping and

Organization, Molecular evolution, Prokaryotic and Eukaryotic gene regulation, RNA editing.

Unit 1l

Comparative genomics, functional genomics, transcriptomics and transcriptional network, Application of

genomics, Livestock genomics, Buffalo Genome Inititative, Dog genome projects, Role of genomics in Wild

life conservation and Reconstruction of species, Bioethics and biosafety guidelines and IPR in recombinant

DNA research.

Unit 11

Transgenics, Gene Knock—out technology, Site specific nucleases, Zinc—Fingers, TALENS and CRISPR—Cas 9,

Applications of Gene knock out, Development of Knock-out Animal models, Gene silencing, Antisense oligos,

Ribozymes, RNAi, 3’UTR and miRNA, Applications of gene silencing, Site directed mutagenesis, gene

targeting and gene therapy.

Unit IV

Nucleic acid sequencing: Various methods of sequencing including automated sequencing and Microarrays,

Whole Genome Sequencing, epigenetic regulation, Protein sequencing, Peptide synthesis, Peptide arrays,

protein engineering, Directed evolution of proteins.

Unit VvV

Mathematical modelling, Static Network models, Mathematics of Biological systems, Parameter estimation,

Gene systems, Gene regulation models, Protein systems, Metabolic systems, Signalling systems, Population

systems, Physiological modelling, Systems biology in Medicine and Drug development, Basic design of

biological systems, Introduction to nutrigenomics and pharmacogenomics, Applications in Veterinary Science.

VII. Practical

DNA methylation protocols, Genome Editing protocols, in-vitro Site Directed Mutagenesis, Gene

silencing protocols, Next Generation sequencing platforms, Quantitative PCR, SAGE, Massively Parallel

Signature Sequencing (MPSS), Oligonucleotide synthesis and quality control, Cap Analysis of Gene EXpression

(CAGE)/ deep CAGE, Chip-Chip assay Proteomics - 2D-PAGE, MSMS, MALDI- TOF, and Protein-protein

interaction (Hybrid assay, DNA-Protein interaction and gene regulation (EMSA and Chip assay), DNA

Microarrays, Protein sequencing protocols.

VIII. Suggested Reading

e Molecular Biology of the Gene, 7th Ed. JD Watson et al., Pearson Education, 2017

e Lewin’s Genes XlI, Jocelyn E Krebs et al., Jones and Bartlett Publishers Inc., 2017

e A First Course in Systems Biology, 2nd Edition, Eberhard. OVoit, Garland Science publishers 2017

e Directed Enzyme Evolution: Advances and Applications, Ed. Miguel Alcalde, Springer International
Publishing, 2017

e Genome Editing in Animals: Methods and Protocols, Ed. Izuho Hatada, Springer Protocols, 2017

e Genome Editing and Engineering: From TALENs, ZFNs and CRISPRs to Molecular Surgery, Ed.
Krishnarao Appasani, Cambridge University Press, 2018

e Molecular Cell Biology, 8th Ed, Lodish et al., WH Freeman and Co., 2016

¢ Nutrigenomics, Eds. Carsten Carlberg, Stine Marie Ulven and Ferdinand Molnar, Springer Intl. Pub, 2016

e CRISPR: Methods and Protocols, Eds. Magnus Lundgren, Emmanuelle Charpentier, Peter C Fineran,
Humana Press, 2015

e Genome Analysis: Current Procedures and Applications, Ed Maria S Poptsava, Caister Academic Press,
2014

e Transgenic Animal Technology: A laboratory handbook, 3rd Edition, Ed. Carl A Pinkert, Academic Press,
2014
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Molecular Biology of the Cell, 6th Ed. Bruce Alberts et al, WW Norton and Company, 2014

Bovine Genomics, Ed. James E Womack, Wiley Blackwell, 2012

The Genetics of the Dog, Eds. Elaine A Ostrander and Anatoly Ruvinsky, CABI press, 2012

An Introduction to Systems Biology. Ed. Sangdun Choi, Humana Press, 2010

Genome Mapping and Genomics in Domestic Animals, Eds. Noelle E Cockett, Chittaranjan Kole, Springer
Verlag, 2009.

Gene Knockout protocols, Eds. Ralf Kuhn, Wolfgang Wurst, 2009, Springer

Molecular Biology, 4th Ed, Robert F. Weaver, McGraw Hill Higher Education, 2007

Comparative Genomics, Ed. Nicholas H Bergman, Humana press, 2007

Molecular Biology and Genomics, Cornel Mulhardt, Academic Press, 2007

The Dog and Its Genome, Eds. Elaine A. Ostrander, Urs Giger, Kerstin Lindblad-Toh, CSHL press, 2006
Life: An Introduction to Complex Systems Biology, Springer, 2006

An Introduction to Systems Biology: Design principles of Biological circuits, Uri Alon, 2006, Chapman and
Hall/ CRC

Directed molecular Evolution of Proteins: or How to improve Enzymes for Biocatalysis, Eds. Susanne
Brakmann, Kai Johnsson, Wiley VCH Verlag GmbH, 2003

Directed Evolution Library Creation, Eds. Frances H Arnold, George Georgiou, Humana Press, 2003.
Selected articles from journals.

Course Outline
S. No. Topic No. of Lectures/Practicals
Theory

BOoOoNORWNER

34

Total

. Bioethics and biosafety guidelines and IPR in recombinant DNA research

. Transgenics, Gene Knock-out technology.

. Site specific nucleases, Zinc-Fingers, TALENS and CRISPR — Cas 9

. Applications of Gene knock out, Development of Knock-out Animal models

. Gene silencing, Applications of gene silencing

. Antisense oligos, Ribozymes

. RNAI, 3’UTR and miRNA, Site directed mutagenesis

. gene targeting and gene therapy

. Nucleic acid sequencing: Various methods of sequencing including automated sequencing and

. Whole Genome Sequencing, epigenetic regulation

. Protein sequencing, Peptide synthesis

. Peptide arrays

. Protein engineering

. Directed evolution of proteins

. Mathematical modelling, Static Network models

. Mathematics of Biological systems, Parameter estimation
. Gene systems, Gene regulation models

. Protein systems, Metabolic systems

. Signalling systems, Population systems

. Physiological modelling

. Systems biology in Medicine and Drug development

. Basic design of biological systems

. Introduction to Nutrigenomics - Applications in Veterinary Science

Organization of prokaryotic genome

Nuclear and organelle genes.

Concept of genome mapping and Organization
Molecular evolution

Prokaryotic and Eukaryotic gene regulation
RNA editing

Comparative genomics

Functional genomics

Transcriptomics and transcriptional network
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. Application of genomics, Livestock genomics, Buffalo Genome Initiative, Dog genome projects, Role of

genomics in Wild life conservation and Reconstruction of species
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Microarrays

Pharmacogenomics - Applications in Veterinary Science
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Practical

1. DNA methylation protocols 2
2. Genome Editing protocols, In-vitro Site Directed Mutagenesis 2
3. Gene silencing protocols 2
4. Next Generation sequencing platforms 1
5. Quantitative PCR, SAGE, Massively Parallel Signature Sequencing (MPSS) 1
6. Oligonucleotide synthesis and quality control 2
7. Cap Analysis of Gene Expression (CAGE)/ deep CAGE 2
8. Chip-Chip assay Proteomics 1
9. 2D-PAGE, MSMS, MALDI-TOF 2
10. Protein-protein interaction (Hybrid assay, DNA-Protein interaction and gene regulation (EMSA and

Chip assay), DNA Microarrays, Protein sequencing protocols 2
Total 17

. Course Title: Membrane Biochemistry

Il. Course Code : BCT 702

1. CreditHours:2+0

IV. Pre-requisite

Should have studied BCT -602: Biochemistry of Biomolecules (3+0) or other equivalent courses with similar

syllabi/ content at Master’s level.

V. Aim of the Course

To teach structure and functions of biomembranes, structure-function relationships, membrane biogenesis.

VI. Theory

Unit |

Concept of biomembranes and their classification based on cellular organelles; physico-chemical properties of

different biological and artificial membranes, Membrane biogenesis and differentiation, Trafficking of

Membrane Components - lipids, carbohydrates and proteins, cell surface receptors and antigen.

Unit 1l

Distribution and organization of membrane components-lipids; proteins- intrinsic and extrinsic: their

arrangement; carbohydrates in membranes and their function. Cell membrane structure and the Fluid-mosaic

model. Restoration and maintenance of cell membrane integrity and permeability. Methods for analysis of

plasma membrane integrity. Separation of different membrane components.

Unit I

Molecular basis of biochemical behaviours of membranes, Various membrane movements; transport across

membrane-Active transport, passive transport, diffusion, osmosis, exocytosis and endocytosis, Fick’s law of

diffusion and its physiological importance, energy transduction.

Unit IV

Role of membrane in cellular metabolism, cell recognition and cell —to —cell interaction; signal transduction,

Molecular mechanisms, ion translocating antibiotics, valinomycin, gramicidin, ouabain, group translocation,

ionophores, electrical gradient, energy coupling mechanism, recent trends and tools in membrane research.

VII. Suggested Reading

e Alberts B, Johnson A, Lewis J, Raff M, Roberts HK and Walter P. Molecular Biology of the Cell. Garland
Science, Taylor and Fransis Group.

e Cooper GM and Hausam RE. 2015. The Cell: A Molecular Approach. Oxford University Press. ISBN:
9781605352909

e Lodish H, Berk A, Zipursky SA, Matsudaira P, Baltimore D and Darnel J. 1999. Molecular Cell Biology.
WH Freeman.

¢ Nelson DL and Cox MM. 2000. Lehninger Principles of Biochemistry. 3rd Ed. Replika Press Pvt. Ltd.,
New Delhi for Worth Publ., New York.

e Selected articles from journals.

Course Outline

S. No. Topics No. of Lectures
Theory

1. Concepts of bio membranes and their classification based on cellular organelles 2
2. Physico-chemical properties of different biological and artificial membranes 1
3. Membrane biogenesis and differentiation 2
4. Trafficking of Membrane Components - lipids, carbohydrates and proteins 2
5. Cell surface receptors and antigen 1
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6. Distribution and organization of membrane components-lipids; proteins, intrinsic and extrinsic: their
arrangement

7. Cell membrane structure and the Fluid-mosaic model

8. Restoration and maintenance of cell membrane integrity and permeability

9. Methods for analysis of plasma membrane integrity.

10. Separation of different membrane components.

11. Molecular basis of biochemical behaviours of membranes

12. Various membrane movements

13. Transport across membrane-Active transport, passive transport, diffusion, osmosis, exocytosis and
endocytosis

14. Fick’s law of diffusion and its physiological importance

15. Energy transduction

16. Role of membrane in cellular metabolism

17. Role of membrane in cell recognition

18. Cell to cell interaction

19. Signal transduction

20. Molecular mechanisms, ion translocating antibiotics, valinomycin, gramicidin, ouabain, group
translocation, ionophores, electrical gradient, energy coupling mechanism.

21. Recent trends and tools in membrane research 3

Total 33

PNORPNRE RPN

NNR R R RPN

N

I.  Course Title: Recent Trends in Enzymology

Il. Course Code : BCT 703

1. CreditHours:2+1

IV. Pre-requisite

Should have studied BCT-603: Enzymology (2+1) or other equivalent courses with similar syllabi/ content at

Master’s level.

V. Aim of the course

To teach current developments in actions of enzymes and their applications.

VI. Theory

Unit |

Enzyme: Structure, mechanism, and Regulation. Three dimensional structure of enzyme, flexibility and

conformational  mobility of enzymes, enzyme  families, dehydrogenase and dinucleotide fold,

Multienzyme complexes, features and mapping of active site of enzymes, methods of examining enzyme-

substrate complexes, reaction mechanism of lysozyme, chymotrypsin, carboxypeptidase A and ribonuclease A.

Regulation of enzyme activity by zymogen activation, covalent modification and feed back inhibition. Allosteric

enzyme with special reference to aspartate trans carbomylase. Concerted and sequential models of allosteric

enzymes.

Unit 1l

Enzyme catalysis: general acid-base, covalent electrostatic and metal ion catalysis, orbital steering, principles of

kinetic equivalence and kinetic isotopic effects, transition state theory-application and significance of enzyme

catalysis. Hammond postulate

Enzyme kinetics and inhibition: factors influencing enzyme reaction velocity, steady- state kinetic of enzyme

catalyzed reaction, significance of Michacelis-Menten parameters, Extension and modification of the Michaelis-

Menten mechanism. K/ K, and kinetic perfection in enzyme catalysis, kinetics of multi-substrate system-

random, sequential, ordered, Theorell-chance and the ping-pong mechanisms. Competitive, non-compititive

enzyme inhibition, suicide substrates and anti- metabolites.

Unit I

Recent developments: Industrial application of Enzymes, Enzyme immobilization methods and application.

Restriction endonucleases, enzyme engineering, use of site-directed mutagenesis for detection of enzyme

mechanisms, Abzymes and ribozymes, Enzyme linkering. Biosensors.

Unit IV

Diagnostic enzymology: Assay of enzymes in clinical cases, Enzymes in Pathogenesis, Enzyme histochemistry

and cytochemistry, Application of microscopy in enzymology, Enzyme immuno diagnostics, Cholinesterase,

lipase, amylase, GGT, GPX, arginase, AST, ALT and SDH in diagnosis of diseases of animals. Therapeutic

Enzymes.

VII. Practical

e Estimation of Antioxidant Enzymes (SuperoXide dismutase, Glutathione Peroxidase, Catalase, Glutathione
S-transferase) from tissue samples.
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e Isolation, purification and characterization of enzymes from biological samples.

e Application of enzymes in competitive bioassays (ELISA, RIA)

e Determination of Enzyme activity in Native Gel Electrophoresis.

e Estimation of Diagnostic enzymes from Clinical samples.

e Application of Restriction enzymes in cloning experiments.

V111, Suggested Reading

e David L Nelson and Cox Michael M. 2008. Lehninger’s Principles of Biochemistry. 5th Ed. Freeman.

e Kaneko JJ, Harvey JH and Bruss ML. 2008. Clinical Biochemistry of Domestic Animals. 6th Ed. Academic
Press.

e Maragoni AG. 2003. Enzyme Kinetics - A Modern Approach. John Wiley.

e Palmer T. 2001. Enzymes: Biochemistry, Biotechnology and Clinical Chemistry. 5th Ed. Horwood Publ.

e Price NC and Stevens L. 2003. Fundamentals of Enzymology. Oxford Univ. Press.

e Voet D, Voet JG and Pratt CW. 2006. Fundamentals of Biochemistry of Life at the Molecular Level. 2nd
Ed. John Wiley and Sons.

e Wilson K and Walker J. (Eds.). 2000. Principles and Techniques of Practical Biochemistry. 5th Ed.
Cambridge Univ. Press.

e Selected articles from standard journals.

Course Outline

S. No. Topic No. of Lectures/Practicals

Theory

Enzyme: Structure, mechanism, and regulation. 3

Three dimensional structure of enzyme, flexibility and Conformational mobility of enzymes 2

Enzyme families, dehydrogenase and dinucleotide fold, Multienzyme complexes 1

Features and mapping of active site of enzymes, methods of examining enzyme-substrate complexes 2

reaction mechanism of lysozyme, chymotrypsin, carboxypeptidase A and ribonuclease A. 1

Regulation of enzyme activity by zymogen activation, covalent modification and feedback inhibition. 1

Allosteric enzyme with special reference to aspartate trans carbomylase. Concerted and sequential

models of allosteric enzymes.

Enzyme catalysis: general acid-base, covalent electrostatic and metal ion catalysis, orbital steering.

Principles of kinetic equivalence and kinetic isotopic effects, transition state theory-application and

significance of enzyme catalysis. Hammond postulate 2

10. Enzyme kinetics and inhibition: factors influencing enzyme reaction velocity, steady-state kinetic of
enzyme catalyzed reaction, significance of Michacelis-Menten parameters 2

11. Extension and modification of the Michacelis-Menten mechanism. Kcat/ Km and kinetic perfection in
enzyme catalysis 2

12. Kinetics of multi-substrate system-random, sequential, ordered Theorell-chance and the ping-pong
mechanisms.

13. Competitive, non-compititive enzyme inhibition, suicide substrates and anti-metabolites.

14. Recent developments: Industrial application of Enzymes

15. Enzyme immobilization methods and application.

16. Restriction endonucleases

17. Enzyme engineering, use of site-directed mutagenesis for detection of enzyme mechanisms

18. Abzymes and ribozymes, Enzyme linkering. Biosensors.

19. Diagnostic enzymology: Assay of enzymes in clinical cases

20. Enzymes in Pathogenesis, Enzyme histochemistry and Cytochemistry

21. Application of microscopy in enzymology

22. Enzyme immuno diagnostics, Cholinesterase, lipase, amylase, GGT, GPX, arginase, AST, ALT and
SDH in diagnosis of diseases of animals, Therapeutic Enzymes.

Total
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Practical

1. Estimation of AntioXidant Enzymes (Superoxide dismutase, Glutathione Peroxidase, Catalase,
Glutathione S transferase) from tissue samples

2. lsolation, purification and characterization of enzymes from biological samples.

3. Application of enzymes in competitive bioassays (ELISA, RIA)

4. Determination of Enzyme activity in Native Gel Electrophoresis.

5. Estimation of Diagnostic enzymes from Clinical samples.

6. Application of Restriction enzymes in cloning experiments.

Total 1
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. Course Title : Diagnostic Techniques in Clinical Biochemistry

Il. Course Code : BCT 704

Il. Credit Hours: 0 +2

IV. Pre-requisite

Should have studied BCT-605: Clinical Biochemistry of Animals (2+1) or other equivalent courses with similar

syllabi/ content at Master’s level.

V. Aim of the course

To give exposure about biochemical changes in diseases of animals and current developments of diagnostic

techniques in clinical biochemistry.

VI. Practical

Unit |

Scope of diagnostic techniques in disease diagnosis. Fractionation of cell organelles. Molecular basis of cell

injury and diseases; Molecular basis of autoimmunity, immunodeficiency, Immunochemical techniques:

Immunochemical protein analysis: immunoelectrophoresis, tumour markers.

Unit 1l

Comparative ruminant metabolism, metabolism of various nutrients by micro flora. Postruminal digestion of

dietary and microbial biomolecules. Metabolic disorders of rumen and recent development in disorders of

ruminants associated with protein, carbohydrate, fat (LDL, HDL, VLDL, apoproteins, etc. and triglycerides),

mineral and electrolyte metabolism.

Unit 11

Photometric methods: spectrophotometry (UV, visible) atomic reflectometry, turbidimetry, nephelometry,

spectrofluorometry, atomic emission, etc. Spectrometric methods: AAS, mass spectrometry, nuclear magnetic

resonance (NMR), infra-red (IR) spectroscopy.

Unit IV

Functional tests: Nucleic acid extraction, DNA finger printing, micro and mini satellites, PCR, RT-PCR, RFLP,

Fluorescent In-situ hybridization (FISH), genome mapping, DNA microarrays, biomolecular prospecting and

molecular designing in clinical biochemistry.

Unit vV

Tests for cardiovascular diseases: Involvement of enzymes in diagnostics of heart disease including aspartate

transaminase, isoenzymes of creatine kinase and lactate dehydrogenase and troponin. Myocardial infarction and

shock; enzyme patterns and marker proteins.

Unit VI

Diagnostic use of serum enzyme assays and radioactive isotopes. LFT, KFT and tests for drugs of abuse.

Unit VII

Case Based Learning and selected articles from journals pertaining to disease diagnosis.

VI1. Suggested Reading

e Bishop ML, Fody EP and Schoeff LE. 2004. Clinical Chemistry: Principles, Procedures, Correlations 5th
edition, Lippincott Williams and Wilkins Press

e Nelson DL and Cox MM. 2007. Lehninger’s Principles of Biochemistry. 4th Ed. Freeman.

e Kaneko JJ, Harvey JH and Bruss ML. 2008. Clinical Biochemistry of Domestic Animals. 6th Ed. Academic
Press.

e Voet D, Voet JG and Pratt CW. 2006. Fundamentals of Biochemistry of Life at the Molecular Level. 2nd
Ed. John Wiley and Sons.

¢ Racek J and Rajdl D. 2016. Clinical Biochemistry. 1st Ed. Karolinum Press.

Course Outline

S. No. Topics No. of Practical
Practical
1. Scope of diagnostic techniques in disease diagnosis. Fractionation of cell organelles 2
2. Molecular basis of cell injury and diseases 1
3. Molecular basis of autoimmunity, immunodeficiency, Immunochemical techniques -
Immunochemical protein analysis-immunoelectrophoresis, immunofixation and immunoassays 3
4. Oncogenesis and tumour markers 2
5. Comparative ruminant metabolism, metabolism of various nutrients by micro flora 1
6. Postruminal digestion of dietary and microbial biomolecules. 1
7. Metabolic disorders of rumen and recent development in disorders of ruminants associated with protein 1
8. Metabolic disorders of rumen and recent development in disorders of ruminants associated with
carbohydrates 2
9. Metabolic disorders of rumen and recent development in disorders of ruminants associated with fat,
mineral and electrolyte metabolism. 2
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10. Photometric methods: spectrophotometry (UV, visible) atomic reflectometry, turbidimetry,

nephelometry, spectrofluorimetry, atomic emission, etc. 1
11. Spectrometric methods: AAS, mass spectrometry, nuclear Magnetic resonance (NMR), infra-red (IR)

spectroscopy. 1
12. Functional tests: Nucleic acid extraction, DNA finger printing, micro and mini satellites 1
13. PCR, RT-PCR, RFLP, Fluorescent In-situ hybridization (FISH) 1
14. Genome mapping, DNA microarrays 1
15. Biomolecular prospecting and molecular designing in clinical biochemistry 1
16. Tests for cardiovascular diseases: Involvement of enzymes in diagnostics of heart disease including

aspartate transaminase, isoenzymes of creatine kinase and lactate dehydrogenase and troponin 2
17. Myocardial infarction and shock; enzyme patterns and marker proteins. 1
18. Diagnostic use of serum enzyme assays 1
19. Radioactive isotopes in radiodiagnosis 1
20. Liver function tests (LFT) 1
21. Liver function tests (KFT) 1
22. Tests for drugs of abuse 1
23. Case Based Learning and selected articles from journals pertaining to disease diagnosis 1
Total 30

I.  Course Title: Recent Trends In Biochemical Techniques And Instrumentation

Il. Course Code : BCT 705

1. CreditHours:2+1

IV. Pre-requisite

Should have studied VBC-604: Analytical Techniques and Instrumentation in Biochemistry (2+1) or other

equivalent courses with similar syllabi/ content at Master’s level.

V. Aim of the course

To expose students about current developments in techniques used in animal biochemistry.

VI. Theory

Basic components of the Instrument, principle and applications of the following analytical techniques.

Unit |

Separation, purification and quantification of biomolecules: Gas Chromatography (GC) and High performance

liquid chromatography (HPLC) - Types of pumping systems and their essential features; Column packing;

Normal and modified stationary phases; Detection systems; Blotting techniques (Western), 2-D gel

electrophoresis — IPG-DALT, IEF-SDS PAGE

Unit 1l

Structural elucidation of biomolecules and quantification: NMR spectrometry, X-ray crystallography, ESR

Spectroscopy, CD Spectroscopy and Mass Spectrometry (LC/ MS, GC/ MS, MALDI-TOF, SELDI-TOF).

Microscopy — Electron microscopy — SEM/ TEM/ STEM; Atomic force microscopy (AFM) or scanning force

microscopy (SFM); Scanning Tunnelling Microscope (STM).

Unit 11

Other Analytical techniques: Radiotracer techniques: Radiotracers in study of biological processes. Tissue

Culture: Setting up a cell culture laboratory; Principles of aseptic handling;, Cell line derivation; Cell freezing

and quantitation; Contamination control; Cell freezing and thawing; Cell culture media constituents and their

functions; Designing serum-free medium. Techniques for short-term and long-term culture of organs. Any other

current technique with relevance to biochemistry.

VII. Practical

Demonstration of feasible techniques available at the department/ institute/ other institutes.

VIII. Suggested Reading

e Burtis CA, Ashwood ER and Burns DE. 2014. Tietz Textbook of clinical Biochemistry and Molecular

Diagnostics. 5th Edition. Elsevier

Nelson DL and Cox MM. 2017. Lehninger’s Principles of Biochemistry. 7th Ed. Freeman.

Garrity S. 1999. Experimental Biochemistry. 3rd Ed. Academic Press.

Gowenlock AH. 2002. Varley’s Practical Clinical Biochemistry. 6th Ed. CBS.

George W Latimer Jr. 2016. Official Methods of Analysis of AOAC International, 20th Ed. AOAC

International.

Holme DJ and Hazel P. 1998. Analytical Biochemistry. 3rd Ed. Longman.

e Wilson K and Walker J. (Eds.). 2010. Principles and Techniques of Biochemistry and Molecular Biology.
7th Ed. Cambridge Univ. Press.

e Willard et al. 1988. Instrumental Methods of Analysis. 7th Ed. Wadsworth Pub Co.

e Selected articles from standard journals.
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Course Outline

S. No. Topic No. of Lectures/Practicals
Theory

1. Gas Chromatography (GC) - Types of pumping systems and their essential features; S Column packing;

Normal and modified stationary phases; Detection systems 4
2. High performance liquid chromatography (HPLC) - Types of pumping systems and their essential

features; Column packing; Normal and modified stationary phases; Detection systems 4
3. Western blotting of proteins 1
4. 2-D gel electrophoresis of proteins — IPG-DALT, IEF-SDS PAGE 1
5. NMR spectrometry 2
6. X-ray crystallography 2
7. ESR Spectroscopy 2
8. CD Spectroscopy 2
9. Mass Spectrometry (LC/ MS, GC/ MS, MALDI-TOF, SELDI-TOF) 3
10. Electron microscopy — SEM/ TEM/ STEM 3
11. Atomic force microscopy (AFM) 1
12. Scanning Tunneling Microscopy (STM) 1
13. Radiotracers in study of biological processes 2
14. Tissue Culture: Setting up a cell culture laboratory; Principles of aseptic handling; Cell line derivation;

Cell freezing and quantitation; Contamination control; Cell freezing and thawing; Cell culture media

constituents and their functions; Designing serum-free medium. Techniques for short-term and

long-term culture of organs, etc. 3
15. Any other current technique 1
Total 32
Practical
1. Gas Chromatography (GC) 1
2. High performance liquid chromatography (HPLC) 1
3. Western blotting of proteins 1
4. 2-D gel electrophoresis of proteins 1
5. NMR spectrometry 1
6. X-ray crystallography 1
7. ESR Spectroscopy 1
8. CD Spectroscopy 1
9. Mass Spectrometry (LC/ MS, GC/ MS, MALDI-TOF, SELDI-TOF). 1
10. Electron microscopy — SEM/ TEM/ STEM 1
11. Atomic force microscopy (AFM) 1
12. Scanning Tunneling Microscopy (STM) 1
13. Radiotracers 1
14-16. Tissue Culture 3
Total 16

I.  Course Title: Developmental Biochemistry

Il. Course Code : BCT 706

1. Credit Hours: 2+0

IV. Pre-requisite

Should have studied VBC-609: Endocrinology and Reproductive Biochemistry or other equivalent courses with
similar syllabi/ content at Master’s level.

V. Aim of the course

To understand the developmental processes in embryogenesis and its gene expression.

VI. Theory

Unit |

Biochemistry of fertilization - Sperm-egg structure - Acrosome reaction and capacitation, Sperm-egg interaction
—receptors involved; sperm entry into egg; zygote formation. Formation of multicellular and multi-layered
embryo: factors affecting cleavage of zygote; Types of cleavage; blastula formation; gastrulation; neurulation;
somite formation and cell migration; factors affecting cell migration; cell-cell interactions and their
expression; involvement of extracellular matrix during development(cell movement and regulation of
shape); growth factors and their role; organogenesis-biochemistry and molecular biology. Application of
“OMICS” techniques in developmental biology.
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Unit 11

Development and differentiation: Genes involved in the development of Drosophilla and C. elegans and their
regulation. Expression of genes during differentiation of anterior and posterior and dorsal and ventral halves,
head; thorax and abdomen. Pattern formation and positional information: Inductive interaction in the
development of epithelia and body parts.

VII.Suggested Reading

e Scott F Gilbert. 2010. Developmental Biology, 9th edition. Sunderland (MA): Sinauer Associates.

e Scott Freeman 2014. Biological Science, 5th edition. Publisher: Benjamin-Cummings Publishing Co.
e Selected articles from standard journals.

Course Outline

S. No. Title No. of Lectures
Theory

1. Biochemistry of fertilization. 1
2. Sperm-egg structure. Acrosome reaction and capacitation 3
3. Sperm-egg interaction —receptors involved; sperm entry into egg; zygote formation. 3
4. Formation of multicellular and multi-layered embryo: factors Affecting cleavage of zygote; Types of

cleavage 3
5. Blastula formation; gasrulation; neurulation; somite formation and cell migration; factors affecting cell
migration; cell-cell interactions and their expression; involvement of extracellular matrix during

development(cell movement and regulation of shape); growth factors and their role 5
6. Organogenesis-biochemistry and molecular biology. 3
7. Application of “OMICS” techniques in developmental biology. 3
8. Development and differentiation: Genes involved in the Development of Drosophilla and C. elegans and
their regulation 4
9. Expression of genes during differentiation of anterior and Posterior and dorsal and ventral halves, head;
thorax and abdomen. 4
10. Pattern formation and positional information: Inductive Interaction in the development of epithelia and
body parts. 3
Total 32

I.  Course Title: Bioinformatics Tools in Biochemistry

Il. Course Code : BCT 707

1. Credit Hours: 1 +1

IV. Pre-requisite

Should have studied VBC-611: Introduction to Bioinformatics and Computational Biology or other equivalent
courses with similar syllabi/ content at Master’s level.

V. Aim of the course

To impart knowledge of Bioinformatics applicable to biochemistry

VI. Theory

Unit |

Biological databases, nucleic acid and protein sequence databases; Pair wise sequence alignment; global and
local alignments, matrices, gap penalties; Multiple sequence alignment and phylogenetic analysis-methods and
programs

Unit 11

Genome sequencing using next generation sequencing (NGS) technologies, sequence assembly and comparison,
human genome, livestock, bacterial and viral genomes, Computational gene discovery; Gene and promoter
prediction; Microarray technology: basic concept and application

Unit 11

Protein structure- secondary and tertiary structure prediction; Homology and ab- initio based tertiary structure
prediction; Structure validation tools, Ramachandran Map; protein motifs and domain prediction; RNA folding
and secondary structure predictions

Unit IV

Metabolomics: concepts and principles; Nutrigenomics: bioinformatics in nutrition and health;
Pharmacogenomics: introduction, applications, current and future perspectives

VII. Practical

e  Practical application of NCBI resources

e Web based tools: Expasy, SwissProt, EBI

e Perform local alignment using different BLAST variants
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Multiple sequence alignment using Clustalw, T Coffee

Analysis packages-commercial databases and packages, GPL software for Bioinformatics

Database searching

Phylogenetic analysis by PHYLIP and MEGA tools

Protein structure visualization tools: RASMOL, SWISSPDB viewer,

Homology modelling and structure validation of protein structures

Tools for protein secondary and tertiary structure prediction- SANJIVNI, BHAGIRATH, SWISS Model,
MODELLER, ROSETTA, I-TASSER, etc.

Biomolecule chemical structure creation and modification using ChemSketch

VIII. Suggested Reading

Essential bioinformatics 2006. Xin Xiong. Cambridge University Press

Discovering Genomics, Proteomics and Bioinformatics 2007. A. Malcolm Campbell and Laurie J Heyer.
Benjamin Cummings.

Proteins: Structures and Molecular Properties 1993. Creighton TE. W.H. Freeman.

Bioinformatics: Sequence and Genome Analysis 2001. Mount DW. Cold Spring Harbor.

Introduction to Computational Molecular Biology 1997. Setubal Joao and Meidanis Joao. PWS Publishing
Company.

Bioinformatics: Concepts, Skills and Applications 2004. Rastogi SC, Mendiratta N and Rastogi P. CBS.
Principles of Genome Analysis and Genomics 2003. SB. Primrose and R.M. Twyman, Blackwell
Publishing.

Molecular Analysis and Genome Discovery 2004. Ralph Rapley and Stuart Harbron (Eds.), John Wiley and
Sons.

Biolnformatics 2001. Andreas D. Baxevanis and B. F. Francis Ouellette (Eds.).

Online Resources available on Internet and Selected articles from standard journals.

Course Outline

S. No. Topic No. of Lectures/ Practicals
Theory
1. Biological databases: nucleic acid and protein sequence databases 1
2. Pair wise sequence alignment, global and local alignments, matrices, gap penalties 1
3. Multiple sequence alignment: methods and programs 1
4. Phylogenetic analysis: methods and applications 1
5. Genome sequencing technologies-traditional and next generation sequencing (NGS) 1
6. Assembly and comparison of genome: Human genome, livestock and bacterial genomes 1
7. Computational gene discovery, Gene and promoter prediction 1
8. Microarray technology: basic concept and application 1
9. Protein structure- secondary and tertiary structure prediction 1
10. Homology and ab-initio based tertiary structure prediction 1
11. Protein structure validation tools, Ramachandran Map 1
12. Protein motifs and domain prediction 1
13. RNA folding and secondary structure predictions 1
14. Metabolomics: concepts and principles 1
15. Nutrigenomics: bioinformatics in nutrition and health 1
16. Pharmacogenomics: introduction, applications, current and future perspectives 1
Total 16
Practical
1. Practical application of NCBI resources 3
2. Web based tools: Expasy, SwissProt, EBI 1
3. Local alignment using different BLAST variants 2
4. Multiple sequence alignment using ClustalW, T Coffee 1
5. Commercial bioinformatics databases and packages, GPL Software for Bioinformatics 2
6. Database searching 1
7. Phylogenetic analysis by PHYLIP and MEGA tools 1
8. Protein structure visualization tools: RASMOL, SWISSPDB viewer, UCSF Chimerax 1
9. Homology modelling and structure validation of protein structures 1
10. Practice on tools for protein secondary and tertiary structure prediction: SANJIVNI, BHAGIRATH,
SWISS Model, MODELLER, ROSETTA, I-TASSER, etc. 2
11. Biomolecule chemical structure creation and modification using Chem Sketch 1
Total 16
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I.  Course Title : Environmental and Toxicological Biochemistry

Il. Course Code : BCT 708

1. CreditHours:2+0

IV. Aim of the Course

To impart awareness on environmental pollutants and toxicants affecting livestock and poultry; Clinical

Biochemistry in Toxicology.

V. Theory

Unit |

Introduction to environmental pollutants and toxicants, their classification, sources and impact on animal health

including poultry. Effect of various pollutants on animal and microbial metabolism; their detoxXification

mechanism in animals and birds, Biochemical basis of pollutant tolerance. Soil enzymes, their source and role in

environment, methods for measurement of pollution, Pesticide residues and its effect on animal health.

environmental chemo-dynamics. Heavy metals and metalloids, industrial chemicals and biotoxins on animal

health and productivity.

Unit 1l

Water pollution, biochemical basis for measuring water pollution, chemical properties of water-physical,

chemical and biological treatment process. Biochemical oxygen demand and water quality assessment.

Biochemical aspects of water quality.

Unit 111

Global environmental issues in the light of biochemistry, methanogenesis and role of ruminants, global

warming, green house gases, acid rain and their effects on animal health and productivity.

Unit IV

Distribution and storage of toxicants in animal body, target organ toxXicity, biotransformation and

elimination of toxicants, methods for measurement of toxin level in animals.

Unit V

Clinical Biochemistry in Toxicology- Hepatotoxicity and biochemical changes due to hepatotoXicity,

Nephrotoxicity and its effect, Effects of toxins on lungs, respiratory tract, endocrine system, nervous system,

erythrocyte and haematopoietic system. Toxins affecting haemoglobin and oxidative metabolism.

VI. Suggested Reading

e Casarett, Louis J.; Doull, John. Casarett and Doull’s Toxicology: The Basic Science of Poisons 8th ed.:
New York: McGraw-Hill, 2013. ISBN:9780071769235

e Hayes AW, Kruger CL. Hayes’ principles and methods of toxicology 6th ed. ISBN:9781842145364

e Kaneko JJ, Harvey JW and Bruss ML. Clinical Biochemistry of Domestic Animals, Academic press, ISBN
13:978-0-12-370491-7.

e  Selected articles from journals.

Course Outline
S. No. Topic No. of Lectures
Theory

Introduction to environmental pollutants and toxicants, their classification

Sources and impact of pollutants and toxicants on animal Health including poultry

Effect of various pollutants on animal and microbial metabolism

Detoxification mechanism in animals and birds

Biochemical basis of pollutant tolerance

Soil enzymes, their source and role in environment

Methods for measurement of pollution

Pesticide residues and its effect on animal health

Environmental chemo-dynamics

10. Heavy metals and metalloids, industrial chemicals and biotoxins on animal health and productivity.
11. Water pollution, biochemical basis for measuring water pollution

12. Chemical properties of water-physical, chemical and biological Treatment process

13. Biochemical oxygen demand and water quality assessment

14. Biochemical aspects of water quality

15. Distribution and storage of toxicants in animal body

16. Target organ toxicity

17. Introduction to environmental pollutants and toxicology

18. Biotransformation and elimination of toxicants

19. Methods for measurement of toxin level in animals

20. Clinical Biochemistry in Toxicology

21. Hepatotoxicity and biochemical changes due to hepatotoxicity
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22. Nephrotoxicity and its effect 1
23. Effects of toxins on lungs, respiratory tract, endocrine system, Nervous system, erythrocyte and

haematopoietic system 2
24. Toxins affecting haemoglobin and oxidative metabolism. 2
Total 32

. Course Title : Biochemistry of Diseases and Disorders

Il. Course Code: BCT 709

1. CreditHours:2+0

IV. Pre-requisite

Should have studied BCT-605:Clinical Biochemistry of Animals (2+1) or other equivalent courses with similar

syllabi/ content at Master’s level.

V. Aim of the course

To update general biochemical concepts for an understanding of biological and chemical principles underlying

health, disease and disorders of animals and poultry.

VI. Theory

Unit |

Scope of biochemistry and its applications in understanding the development of diseases and their control.

Biochemical basis of Immunological diseases: Equine immuno- deficiency, neutrophil function defects and its

testing, Autoimmune Diseases, Primary Immune Deficiency Diseases, Secondary Immunodeficiency,

Hypersensitivity Diseases. Endocrine diseases arising from over or under production of hormones or from

resistance to a particular hormone; Thyroid disorders; Pancreatic disorders; Cushings disease. Hemostatic

diseases: Role of Vascular Endothelium, Platelets, Coagulation Proteins, Complexes, and Thrombin

Activation; Fibrinolysis, Hereditary and Acquired disorders of hemostasis.

Unit 1l

Nutritional diseases arising from over or under-nutrition of fat and water soluble vitamins and minerals: Night

blindness, pernicious anaemia, iron overload, metabolic disorders of iron metabolism, rickets, osteomalacia,

milk fever, swayback, anaemia of Inflammatory disease. Toxic diseases: Hepatotoxicity, Nephrotoxicity; Toxins

affecting: Skeletal and Cardiac muscle; Lung and Respiratory tract; Gastrointestinal tract; Erythrocytes,

Haematopoietic system, Hemoglobin and oxidative metabolism; Endocrine system, Nervous system and

neuromuscular disorders.

Unit I

Neoplastic diseases: Biochemical changes in development of various neoplasms, Deranged glucose metabolism

in cancerous tissue, oncogenesis. Degenerative diseases: Neurodegenerative diseases — including amyotrophic

lateral sclerosis, Parkinson’s disease, Alzheimer’s disease, and Huntington’s disease. Molecular basis of cell

injury and diseases by Free Radicals.

Unit IV

Biochemical basis of cardiomyopathies in dogs and birds, Prion disease (Scrapie), Bovine spongiform

encephalopathy, Reticuloendotheliosis in poultry, Avian Influenza; Retinitis pigmentosa, retinal degeneration

and Lysosomal storage diseases in animals. Comparative medical genetics: Genome sequences, Disease Gene

Mapping, Genetic diseases, Gene therapy

VII.Suggested Reading

e Charles A Janeway Jr, Paul Travers, Mark Walport and Mark J Shlomchik. 2001. Immunobiology, The
Immune System in Health and Disease, 5th edition, New York.

e David L Nelson and Cox Michael M. 2017. Lehninger’s Principles of Biochemistry. 7th Ed. Freeman.

e Kaneko JJ, Harvey JW and Bruss ML. Clinical Biochemistry of Domestic Animals, Academic press, ISBN
13:978-0-12-370491-7.

e Kenneth M Murphy and Casey Weaver 2016. Janeway’s Immunobiology, 9th Edition ISBN: 978-0-815-
34505-3.

e Thomas M. Devlin (Ed) 2011. Textbook of Biochemistry with Clinical Correlations, John Wiley and Sons.

e Voet D, Voet JG and Pratt CW. 2016. Fundamentals of Biochemistry of Life at the Molecular Level. 5th Ed.
John Wiley and Sons.

e Selected articles from standard journals.

Course Outline

S. No. Topic No. of Lectures
Theory
1. Scope of biochemistry and its applications in understanding the development of diseases and their

control 1
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2. Biochemical basis of Immunological diseases: Equine immuno- deficiency, neutrophil function defects
and its testing, Autoimmune Diseases, Primary Immune Deficiency Diseases, Secondary Immuno

eficiency, Hypersensitivity Diseases 3
3. Endocrine diseases arising from over or underproduction of hormones or from resistance to a particular

hormone; Thyroid disorders;Pancreatic disorders; Cushings disease. 2
4. Hemostatic diseases: Role of Vascular Endothelium,Platelets, Coagulation Proteins, Complexes, and

Thrombin Activation; Fibrinolysis, Hereditary and Acquired disorders of hemostasis. 2

5. Nutritional diseases arising from over or under-nutrition of fat and water soluble vitamins and minerals:
Night blindness, pernicious anaemia, iron overload, metabolic disorders of iron metabolism, rickets,
osteomalacia, milk fever, swayback, anaemia of Inflammatory disease. 4

6. Toxic diseases: Hepatotoxicity, Nephrotoxicity; Toxins affecting: Skeletal and Cardiac muscle; Lung and
Respiratory tract; Gastrointestinal tract; Erythrocytes, Haematopoietic system, Hemoglobin and oxidative

metabolism; Endocrine system, Nervous system and neuromuscular disorders. 4
7. Neoplastic diseases: Biochemical changes in development of various neoplasms, Deranged glucose
metabolism in cancerous tissue, oncogenesis. 4

8. Degenerative diseases: Neurodegenerative diseases — including amyotrophic lateral sclerosis,
Parkinson’s disease, Alzheimer’s disease, and Huntington’s disease; Molecular basis of cell
injury and diseases by Free Radicals. 4
9. Biochemical basis of cardiomyopathies in dogs and birds, Prion disease (Scrapie), Bovine spongiform
encephalopathy, Reticuloendotheliosis in poultry, Avian Influenza; Retinitis pigmentosa, retinal

degeneration and Lysosomal storage diseases in animals. 5
10. Comparative medical genetics: Genome sequences, Disease Gene Mapping, Genetic diseases, Gene

therapy. 3
Total 32

. Course Title : Immuno-biochemistry

Il. Course Code : BCT 710

1. Credit Hours: 2 +0

IV. Aim of the Course

To impart knowledge about fundamental principles and applications of immunology and immunochemical

research techniques.

V. Theory

Unit |

History and scope of immunology, Cellular basis of immunity-adaptive and non- adaptive immunity, Memory,

Specificity and Diversity, Self and non self discrimination, Immune system, Organs, tissues and cells, Cell

mediated vs Humoral immunity, Immunoglobulins, Concept of antigen, Immunogen, Adjuvant, Hapten

Unit 11

Classes of antibodies, Antibody diversity, Theories of generation of antibody diversity, Monoclonal antibodies,

Polyclonal antibodies, Hybridoma, Recombinant antibodies, Single chain and single domain antibodies in

immunodiagnostics and immunotherapy, Phage display library, complement system- classical and alternate.

Unit 11

Cellular interactions in the immune response, affinity, avidity, B-cell and T-cell response, major

histocompatibility complex, cell mediated immune response, cytokines, Vaccine. Nanoparticles in vaccine

development and delivery, Nanomedicine in immunodiagnostics and immunotherapy, Immunoregulation,

immunological tolerance, hypersensitivity, innate resistance and specific immunity.

Unit IV

Current immunological techniques: Raising of antisera and antibody purification, Immunodiffusion,

Immunoelectrophoresis, immunofluoresence, rocket electrophoresis, Immunological markers and fluorescence-

activated cell sorting, Radioimmuno assay (RIA) and different types of ELISA, Immunohistochemistry,

Immunoinformatics techniques.

VI. Suggested Reading

e Abbas AK and Lichtman AH. 2003. Cellular and Molecular Immunology. 5th Ed. WB Saunders.

¢ David J Dabbs. 2018. Diagnostic Immunohistochemistry. 5th Ed. Elsevier.

e Goldsby RA, Kindt TJ and Osborne BA. 2003. Immunology. 4th Ed. WH Freeman.

e Harlow and Lane D. (Eds.). 1988. Antibodies: A Laboratory Manual. Cold Spring Harbor Laboratory.

e Immunochemistry: Edited by CJ van Oss and MHV van Reganmortel. pp 1069. Marcel Dekker, New York.
1994. ISBN 0 8247 9123 1; TR O’Brien.

e lvan Roitt (Eds.). 1997. Essential Immunology Publisher -Blackwell Scientific Publication, Oxford.

e Kuby J. 1996. Immunology. 3rd edition WH Freeman.
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e Male D, Brostoff J, Roth DB and Roitt I. 2006. Immunology. 7th Ed. Elsevier.

e Manson MM. (Eds.). 1992. Immunochemical Protocols: Methods in Molecular Biology Vol. 10- Humana
Press Totowa NJ.

e Mariusz Skwarczynski, Istvan Toth. 2017. Micro and Nanotechnology in Vaccine Development. 1st
ed. Elsevier.

e Mathew Sebastian, Neethu Ninan AK. Haghi. 2012. Nanomedicine and Drug Delivery. 1st Ed. Apple
Academic Press.

e Selected articles from standard journals.

Course Outline

S. No. Title No. of Lectures
Theory

1. History and scope of immunology, cellular basis of immunity- adaptive and non-adaptive immunity,

memory, specificity and diversity, self and non self-discrimination 2
2. Immune system, organs, tissues and cells, cell mediated vs humoral immunity, immunoglobulins 3
3. Concept of antigen, immunogen, adjuvant, hapten 1
4. Classes of antibodies, Antibody diversity, theories of generation of antibody diversity 3
5.  Monoclonal antibodies, polyclonal antibodies, Hybridoma, Recombinant antibodies, Single chain and
single domain antibodies in immunodiagnostics and immunotherapy, Phage display library 4
6. Complement system- classical and alternate. 2
7. Cellular interactions in the immune response, affinity, avidity, B-cell and T-cell response, major
histocompatibility compleX, cell mediated immune response, cytokines. 4
8. Vaccine Nanoparticles in vaccine development and delivery, Nanomedicine in immunodiagnostics and
immunotherapy 3
9. Immunoregulation, immunological tolerance, hypersensitivity, Innate resistance and specific immunity. 2
10. Current immunological techniques: Raising of antisera and antibody purification 1
11. Immunodiffusion, Immunoelectrophoresis, immunofluoresence, rocket electrophoresis 2
12. Immunological markers and fluorescence-activated cell sorting. 1
13. Radioimmuno assay (RIA) and different types of ELISA. 2
14. Immunohistochemistry. 1
15. Immunoinformatics techniques. 1
Total 32

I.  Course Title : Special Problem

Il. Course Code : BCT 711

1. Credit Hours: 0+2

IV. Aim of the course

To provide expertise in handling practical research problem(s).

V. Practical

Short research problem(s) involving contemporary issues and research techniques.
VI. List of Journals

¢ Indian Journal of Chemical Technology

¢ Indian Journal of Biochemistry and Biophysics

e Indian Journal of Chemistry - Section B

¢ Indian Veterinary Journal

e Journal of Chemical Sciences

e Journal of Indian Chemical Society

e Meat Science - An International Journal

e The EMBO Journal

e Theriogenology

e Trends in Biochemical Sciences

e-Resources

e www.niscair.res.in/ScienceCommunication (Indian Journal of Biochemistry)
e www.medind.nic.in/iaf/iafm.shtml (Indian Journal of Clinical Biochemistry)
e www.ijch.co.in (Indian Journal of Clinical Biochemistry)

e www.mcponline.org (Molecular and Cellular Proteomics)

e www.elsevier.com/vj/proteomics (Proteomics Virtual Journal)

e www.elsevier.com (Journal of Proteomics)
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e www.elsevier.com (Clinical Biochemistry)
e www.sciencedirect.com/science/journal (Science Direct — Clinical Biochemistry)
e www.jbc.org (Journal of Biological Chemistry)

67


http://www.elsevier.com/
http://www.sciencedirect.com/science/journal
http://www.jbc.org/

Syllabus for the Preliminary Comprehensive Examination for M.V.Sc. in Veterinary
Biochemistry

Acids and bases, ionic strength and activity, Henderson-Hasselbalch equation, pH, indicators and buffers,
Colloids and their properties, Mechanism of osmosis, osmotic pressure, Donnan membrane equilibrium,
Viscosity, surface tension, surface forces, Adsorption and light scattering, Membrane filtration, dialysis,
diffusion coefficient and partial specific volume.

Carbohydrates: Structure and biological significance of important monosaccharides, disaccharides and
polysaccharides, Chemical reactions of monosaccharides. Basic principles of separation, purification and
characterization of carbohydrates.

Lipids: Definition, Classification, Properties and Biological significance of simple, compound and derived
lipids; Basic principles of extraction and analysis of lipids; fluid mosaic model of membrane skeleton, lipid
asymmetry, cardiac glycosides,

Proteins: Amino acids - Structure and classification. Physical and chemical properties of amino acids - acid-base
property, optical activity and peptide bond formation; Structure and geometry of peptide bond. Chemical
synthesis of polypeptide and Oligopeptides of biological significance; Classification of proteins; Structure —
primary, secondary, tertiary and quaternary; Biological significance of proteins; Denaturation, extraction and
purification criteria for proteins.

Nucleic acids: Chemistry of purines, pyrimidines, nucleosides and nucleotides. Biological significance of
nucleosides and nucleotides. Structures and functions of Watson-crick model of deoxyribonucleic acid (DNA)
and a typical ribonucleic acid (RNA). Different types of DNA, acid-base properties, Base sequence analysis of
DNA,

Enzyme nomenclature and classification, enzyme compartmentalization in cell organelles, measurement of
enzyme activity. ribozymes, isozymes, abzymes, restriction endonucleases.

Enzyme structure, enzyme specificity, active site, active site mapping, mechanism of enzyme catalysis.
cofactors, coenzymes- their structure and role.

Enzyme Kkinetics, enzyme inhibition and activation, multienzyme complexes, allosteric enzymes and their
kinetics, regulation of enzyme activity. qualitative description of “concerted” and “sequential” models for
allosteric enzymes.

Concept of ES complex, active site, specificity derivation of Michaelis-Menten equation for uni-
substrate reactions. Different plots for the determination of Km and Vmax and their physiological significances.
Importance of Kcat/ Km. Kinetics of zero and first order reactions.

Theory and applications of Colorimetry and Spectrophotometry; Basic principle and applications of Paper,
Column and Thin layer chromatography including HPTLC; Theory and applications of Electrophoresis: Theory
and applications of Centrifugation: —Disturbance in water, electrolytes and acid-base balance - electrolyte
abnormalities - respiratory acidosis and alkalosis - metabolic acidosis and alkalosis — compensation —
biochemical tests for diagnosis. Disorders of Carbohydrate metabolism, Disorders of Lipid metabolism:
Disorders of proteins, amino acids and nucleic acids metabolism

Liver function tests, Renal function tests, tests for Gastrointestinal function: Functional and non-functional
plasma enzymes, plasma enzymes of diagnostic importance Oxidative Stress, Ischemia, shock.

Disorders of mineral metabolism. Structure and biological significance of vitamins. Disorders related to vitamin
metabolism.

Carbohydrate metabolism and regulation - Major pathways, Lipid metabolism and regulation, Amino acids
metabolism, Biosynthesis of non-essential amino acids. Metabolic disorders.

Catabolism and regulation of purine and pyrimidine nucleotides/ deoxynucleotides

- Biosynthesis and regulation of purine and pyrimidine nucleotides - Biosynthesis of nucleotide coenzymes and
regulation - Inhibitors of purine and pyrimidine metabolism and role in cancer therapy — Metabolic disorders.

Structural and functional relationships of specialized tissues and organs; Organ specialization in fuel
metabolism: Brain, muscle, adipose tissue, liver, kidney; Inter organ metabolic pathways, hormonal control of
fuel metabolism.

Chemistry and structure of DNA and RNA, Genome organization in prokaryotes and eukaryotes.
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DNA replication mechanisms in prokaryotes and Eukaryotes. Transcription mechanisms in Prokaryotes and
Eukaryotes. Translation mechanisms in Eukaryotes and Prokaryotes and Post - translational modification;

Mechanism of hormone action and intracellular signalling after receptor activation

-Releasing factors from hypothalamus and their effects on pituitary gland and metabolism - Synthesis, secretion,
regulation, metabolic functions and physio- pathology of Hormones from Pituitary, Thyroid, Parathyroid,
Pancreas, Adrenal and Pineal Glands.

Endocrinology of Gonads and Reproductive Biochemistry

Biochemistry of Ruminants - An overview of metabolism of carbohydrates, proteins and lipids in ruminants.

69



70



Veterinary Biotechnology



72



DEPARTMENT OF ANIMAL BIOTECHNOLOGY

Course Structure for M.V.Sc. in Veterinary Biotechnology Degree Programme

(Semester Wise)

Sr. No. | Course No. Course Title Cr. Hrs. Semester
1 BTY 601 BASIC AND APPLIED BIOTECHNOLOGY 2+0 |
2 BTY 602* | FUNDAMENTALS OF CELL BIOLOGY 2+0 1
MOLECULAR BIOLOGY AND GENETIC
*
BTY 603 ENGINEERING 2+0 1
ANIMAL CELL CULTURE-PRINCIPLES AND
*
4 BTY 604 APPLICATIONS 2+1 1
5 BTY 605* | MOLECULAR DIAGNOSTICS 2+1 |
6 BTY 606* | IMMUNOLOGY APPLIED TO BIOTECHNOLOGY 2+1 |
7 BTY 607* | INTRODUCTION TO BIOINFORMATICS 2+1 |
8 BTY 608* | ANIMAL GENOMICS 2+1 1
TECHNIQUES IN MOLECULAR BIOLOGY AND
*
9 BTY 609 GENETIC ENGINEERING 0+2 |
10 BTY 610* | REPRODUCTIVE BIOTECHNOLOGY 2+1 1
11 BTY 691 MASTER’S SEMINAR 1+0 | & 11
12 BTY 699 MASTER’S RESEARCH 0+30 | & 11

*Compulsory Courses
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DEPARTMENT OF ANIMAL BIOTECHNOLOGY

Course Structure for Ph.D. in Veterinary Biotechnology Degree Programme

(Semester Wise)

Sr. No. | Course No. Course Title Cr. Hrs. | Semester
1 BTY 701* | GENETIC ENGINEERING 1+2 |
2 BTY 702* | FUNCTIONAL GENOMICS AND PROTEOMICS 3+0 I
3 BTY 703 ADVANCES IN CELL AND MOLECULAR BIOLOGY 2+0 I
4 BTY 704 DIAGNOSTIC PLATFORM 1+1 |
5 BTY 705 GENE MANIPULATION AND GENOME EDITING 2+0 I
6 BTY 706* | TRENDS IN VACCINOLOGY 2+1 |
7 BTY 707 ADVANCES IN BIOINFORMATICS 1+1 |
8 BTY 708* | ADVANCES IN REPRODUCTIVE BIOTECHNOLOGY 2+1 I
9 BTY 709* | ADVANCES IN ANIMAL CELL CULTURE 2+1 1
10 BTY 710 INDUSTRIAL BIOTECHNOLOGY 2+1 |
11 BTY 711 RUMEN AND FEED BIOTECHNOLOGY 2+1 |
12 BTY 791 DOCTORATE SEMINAR-I 1+0 1 &Il
13 BTY 792 DOCTORATE SEMINAR-II 1+0 1 &Il
14 BTY 799 DOCTORATE RESEARCH 0+70 1 &I1

*Compulsory Courses
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Course Contents
M.V.Sc. in Veterinary Biotechnology

I.  Course Title : Basic and Applied Biotechnology

Il. Course Code: BTY 601

1. Credit Hours : 2+0

IV. Aim of the Course

Understanding the fundamental principles of biotechnology and its application in agriculture, veterinary science,
industry and environment.

V. Theory

Unit |

History and scope of Biotechnology, Application of Biotechnology in Agriculture, Veterinary Sciences,
diagnostics and therapeutics, pharmaceutical industry, food industry, chemical industry and environment, plant
tissue culture and its applications

Unit 1l

Biofermentation, Fermentation technology, aerobic and anaerobic fermentation, Different types of
fermentations, Basic design and construction of fermenter, Media sterilization, Upstream and Downstream
processing, Microbes and enzymes of industrial importance, Microbial growth kinetics, Immobilized enzymes
and cells and immobilization process.

Unit 111

Vaccines and their immune response, Types of vaccines: Conventional and new generation vaccine, Subunit
vaccine, Recombinant vaccines, Vectored vaccines, DNA vaccine, edible vaccine, DIVA strategy and Reverse
vaccinology

Unit IV

Biodiversity, genetic diversity, molecular taxonomy, species and population biodiversity, quantifying
biodiversity, maintenance of ecological diversity, conservation of biodiversity and conservation of animal
genetic resources.

V1. Suggested Readings

e Becker JM, Cold Well GA and Zachgo EA. 2007. Biotechnology a Laboratory Course. Academic Press.

e Brown CM, Campbell I and Priest FG. 2005. Introduction to Biotechnology. Panima.

¢ Singh BD. 2006. Biotechnology Expanding Horiozon. Kalyani

S No. Topics No. of Lectures
1. History and scope of biotechnology, application of biotechnology in agriculture, veterinary sciences,
diagnostics and therapeutics, pharmaceutical industry, food industry, chemical industry and

environment, plant tissue culture and its applications 1-3
2. Biofermentation 4
3. Fermentation technology, aerobic and anaerobic fermentation 5
4. Different types of fermentations 6
5. Basic design and construction of fermenter 7
6. Upstream processing- Media sterilization, inoculum preparation and and Downstream processing 8
7. Microbes and enzymes of industrial importance, Microbial Growth kinetics and products. 9
8. Immobilized enzymes and cells and immobilization process 10
9. Vaccines and their immune response 11
10. Types of vaccines -Conventional and new generation vaccine 12-14
11. Subunit vaccine, recombinant vaccines 15
12. Vectored vaccines and DNA vaccine and their immune response 16
13. Edible vaccine, DIVA strategy and reverse vaccinology 17-20
14. Biodiversity, genetic diversity, molecular taxonomy, species and population biodiversity 21-22
15. Quantifying biodiversity, maintenance of ecological diversity 23-25
16. Conservation of biodiversity and conservation of animal genetic resources 26-28

I.  Course Title : Fundamentals of Cell Biology

Il. Course Code : BTY 602

1. Credit Hours: 2+ 0

IV. Aim of the Course

Understanding the functions of cell components and cell signal pathways
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V. Theory

Unit |

Origin and evolution of cells, from molecules to first cell, from prokaryotes to eukaryotes, from single to multi
cellular organisms, Chemical components of a cell, catalysis and use of energy by cells, techniques used to
study cells, microscopy, light microscopy, fluorescent microscopy, electron microscopy, confocal microscopy,
cell and cell parts separation techniques, ultracentrifugation, flow cytometry, detection of cell parts - antibodies
Unit 11

Structure of cell, Plasma membrane, cytoskeleton, Nucleus, Chromosome- Chromosomal DNA packaging and
its implications, endoplasmic reticulum, ribosome, mitochondria, Mitochondrial DNA organization, golgi
peroxisome, lysosome.

Unit I

Cell Membrane transport, transport of small molecules, macromolecules and particles- exocytosis and
endocytosis, Nuclear transport, protein synthesis and sorting, endoplasmic reticulum, golgi complex,
peroxisomes, lysomes, lipid synthesis and sorting, electron transport chain, chemiosmotic coupling, Transport of
metabolites across the inner mitochondrial membrane, mechanism of muscle contraction, cell crawling,
functions of keratin and neurofilaments, organelle transport and separation of mitotic chromosome.

Unit IV

Cell signaling, modes of cell-cell signaling- steroid hormones and the steroid receptor super family,
Neurotransmitters, Peptide Hormones and Growth Factors, G Protein-Coupled Receptors, Receptor Protein-
Tyrosine Kinases, Cytokine Receptors and Non receptor Protein-Tyrosine Kinases, The cCAMP Pathway: Second
Messengers and Protein Phosphorylation, Cyclic GMP - Phospholipids and Ca®* - Ras, Raf, and the MAP
Kinase Pathway, The JAK/ STAT Pathway - Integrins and Signal Transduction, Regulation of the Actin
Cytoskeleton, Hedgehog and Wingless, Notch Signaling, Cell signal network, Feedback and crosstalk and
networks of cellular signal transduction, cell cycle, regulators of cell cycle, events of M phase

VI. Suggested Readings

e Lewin B. 2008. Gene IX. Jones and Bartlett.

Primrose SB. 2001. Molecular Biotechnology. Panima.

Twyman RM. 2003. Advanced Molecular Biology. Bios Scientific

S. No. Topic No. of Lectures

1. Origin and evolution of cells from molecules to first cell from prokaryotes to eukaryotes from single to
multicellular organisms 1

2. Chemical components of a cell, Catalysis and use of energy by cells 2

Techniques used to study cells, Principles and applications of microscopy, light microscopy, fluorescent
microscopy, electron microscopy and confocal microscopy, Cell and cell parts separation techniques,
Principles and applications of ultracentrifugation and flow cytometry, Detection of cell parts, Primary

and secondary antibodies used to detect cell parts 3-4
4. Structure of cell, Plasma membrane, Cytoskeleton 5
5. Structure of cell, Nucleus, Chromosome, Chromosomal DNA Packaging and its implications 6
6. Structure of cell, Endoplasmic reticulum, Ribosome, Mitochondria 7
7. Structure of cell, Mitochondrial organization, Golgi complex, Peroxisome, Lysosome 8
8. Cell Membrane transport, Transport of small molecules, Macromolecules and particles 9
9. Cell Membrane transport, Exocytosis and endocytosis, Nuclear transport 10
10. Cell Membrane transport, Protein synthesis and sorting into Endoplasmic reticulum, Golgi complex 11
11. Cell Membrane transport, Protein synthesis and sorting into Peroxisomes, Lysomes, Lipid synthesis

and sorting 12-13
12. Cell Membrane transport, Electron transport chain, Chemiosmaotic coupling 14
13. Transport of metabolites across the inner mitochondrial membrane 15
14. Mechanism of muscle contraction, cell crawling functions of keratin and neurofilaments 16
15. Cell Membrane transport, organelle transport separation of mitotic chromosome 17
16. Cell signaling, Modes of cell-cell signaling, Steroid hormones and the steroid receptor super family 18
17. Cell signaling, Neurotransmitters, Peptide Hormones and Growth Factors 19
18. Cell signaling, G Protein-Coupled Receptors, Receptor Protein-Tyrosine Kinases 20
19. Cell signaling, Cytokine Receptors, Non receptor Protein-Tyrosine Kinases 21
20. Cell signaling, The cAMP Pathway, Second Messengers and Protein Phosphorylation 22
21. Cell signaling, Cyclic GMP Phospholipids and Ca** 23
22. Cell signaling Ras, Raf, and the MAP Kinase Pathway, The JAK/ STAT Pathway Integrins and Signal

Transduction 24

23. Cell signaling, Regulation of the Actin Cytoskeleton, Hedgehog and Wingless Notch Signaling 25-26
24. Cell signaling, Cell signal network, Feedback and crosstalk, Networks of cellular signal transduction 27
25. Cell cycle, Regulators of cell cycle, Events of M phase 28
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I.  Course Title: Molecular Biology and Genetic Engineering

Il. Course Code: BTY 603

I1. Credit Hours : 2+0

IV. Aim of the Course

Understanding the principles of molecular biology and genetic engineering.

Unit |

History and scope of molecular biology, Discovery of DNA and evidence for DNA as the genetic material,

structure of DNA, RNA and proteins, Organization of prokaryotic and eukaryotic genome, Gene transfer in

micro organisms like conjugation, transformation, transduction and protoplastic fusion, DNA replication,

genetic code, transcription, RNA processing and alternative splicing, Translation in prokaryotes and eukaryotes,

Regulation of gene expression.

Unit 1l

Enzymes used in molecular biology and recombinant DNA research, Cloning vectors, plasmids, phages,

phagemids, cosmids, BAC, YAC, Expression vector, bacterial, viral, baculo and yeast vectors, shuttle vectors,

Polymerase chain reaction and different types of PCR, Probes, Synthesis and types, Nucleic acid hybridization

and blotting - Construction of gene libraries and cDNA library - Gene mapping and DNA structure analysis.

Unit 111

Cloning in bacteria, yeast, plant and animal cells, identification of gene of interest and synthesis of double

stranded DNA and complementary DNA, Restriction enzyme digestion, ligation, methods for transfer of cloned

DNA, identification and enrichment of recombinant clones, expression of recombinant DNA in prokaryotic and

eukaryotic vectors, strategies for purification of expressed protein.

Unit IV

Molecular mechanism of mutation, DNA repair, site directed DNA alterations and gene manipulations, Gene

editing techniques, Methods of DNA sequencing, Genetics of tumorigenic region of agrobacteria, Applications

of genetic engineering in veterinary science, Ethics, legal issues and safety aspects of genetic manipulation.

V. Suggested Readings

Kun LY. 2006. Microbial Biotechnology. World Scientific.

e Sambrook J and Russel DW. 2001. Molecular Cloning: a Laboratory Manual. Cold Spring Harbour Lab.
Press.

e Twyman RM. 2003. Advanced Molecular Biology. Bios Scientific.

S. No. Topic No. of Lectures
1 History and scope of molecular biology, Discovery of DNA and evidence for DNA as the genetic

material 1
2 Structure of DNA, RNA and proteins, Organization of prokaryotic and eukaryotic genome 2
3 Gene transfer in micro organisms like conjugation, transformation, transduction and protoplastic fusion 3
4 DNA replication, genetic code, transcription, RNA processing and alternative splicing 4-5
5 Translation in prokaryotes and eukaryotes, Regulation of gene expression 6-7
6 Enzymes used in molecular biology and recombinant DNA research 8-9
7  Cloning vectors, plasmids, phages, phagemids, cosmids, BAC, YAC 10-11
8  Expression vector, bacterial, viral, baculo and yeast vectors, shuttle vectors 12-13
9 Polymerase chain reaction and different types of PCR 14-15
10 Probes: Synthesis and types, Nucleic acid hybridization and blotting 16-17
11 Construction of gene libraries and cDNA library - Gene mapping and DNA structure analysis 18
12 Cloning in bacteria, yeast, plant and animal cells — identification of gene of interest and synthesis of

double stranded DNA and complementary DNA 19-21
13 Restriction enzyme digestion, ligation, methods for transfer of cloned DNA - identification and

enrichment of recombinant clones 22-24
14 Expression of recombinant DNA in prokaryotic and eukaryotic vectors, strategies for purification

of expressed protein 25
15 Molecular mechanism of mutation, DNA repair, site directed DNA alterations and gene

manipulations 26
16 Gene editing techniques and Methods of DNA sequencing 27-28
17 Genetics of tumorigenic region of agrobacteria 29
18 Applications of genetic engineering in veterinary sciences 30
19 Ethics, legal issues and safety aspects of genetic manipulation. 31
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. Course Title: Animal Cell Culture — Principles and Applications

Il. Course Code : BTY 604

I11. Credit Hours: 2+1

IV. Aim of the Course

Understanding the principles and applications of animal cell culture

V. Theory

Unit |

Introduction, History of cell culture development, Methods of sterilization, Different tissue culture techniques
including primary culture, Continuous cell lines- anchorage dependent and independent cell lines, Organ
culture, Cell bank.

Unit 1l

Different types of cell culture media, Serum, growth supplements, Balanced salt solution, Serum free media,
Enzymes used in cell culture, Factors that affecting the growth of cells.

Unit I

Cell culture contaminants, Cryopreservation of primary culture and cell line, Cell cloning, Types of cell culture
bioreactor, Cell counting and cytotoxic assays.

Unit IV

Applications of animal cell culture, Hybridoma technology and monoclonal antibody production, Applications
of monoclonal antibodies in diagnostic and cancer research, Isolation and culturing of adult and embryonic stem
cells, Therapeutic applications of adult stem cells.

VI. Practicals

e Packaging and sterilization of glass and plastic ware for cell culture

e Preparation of reagents and media for cell culture

e Primary chicken embryo fibroblast

e Primary sheep/ goat kidney culture

e Cultivation of continuous cell lines

¢ Quantification of cells by trypan blue exclusion dye

e Isolation of lymphocytes and cultivation

e  Study of effect of toxic chemicals on cultured mammalian cells

e Study of cytopathic effect of virus on mammalian cells

e Cryopreservation of primary cultures and cell lines

e Isolation and culture of stem cells from bone marrow

VII.Suggested Readings

e Freshney: Culture of Animal Cells: A Manual of Basic Technique and Specialized Applications, 6th Edition.
e Portner R. 2007. Animal Cell Biotechnology. Humana Press.

S. No. Topic No. of Lectures/Practicals
Theory
1. Introduction, History of cell culture development 1-2
2. Methods of sterilization 3
3. Tissue culture techniques- primary culture using various methods 4-5
4. Continuous cell lines- anchorage dependent and independent cell lines 6
5. Organ culture 7
6. Cell bank and role of cell bank. 8
7. Different types of cell culture media, Serum, growth supplements, balanced salt solution, Serum free

media 9-12
8. Enzymes used in cell culture, Factors that affecting the growth of cells 13
9. Cell culture contaminants 14
10. Cryopreservation of primary culture and cell line 15
11. Cell cloning 16
12. Types of cell culture bioreactor 17-18
13. Cell counting and cytotoxic assays 19-21
14. Applications of animal cell culture 22-24
15. Hybridoma technology and monoclonal antibody production, 25-26
16. Applications of monoclonal antibodies in diagnostic and cancer research 27
17. Isolation and culturing of adult and embryonic stem cells and therapeutic applications of adult stem

cells 28
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Practical

Packaging and sterilization of glass and plasticware for cell culture
Preparation of reagents and media for cell culture

Primary chicken embryo fibroblast

Primary sheep/ goat kidney culture

Cultivation of continuous cell lines

Quantification of cells by trypan blue exclusion dye

Isolation of lymphocytes and cultivation

Study of effect of toxic chemicals on cultured mammalian cells
Study of cytopathic effect of virus on mammalian cells

10 Cryopreservation of primary cultures and cell lines

11. Isolation and culture of stem cells from bone marrow
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I.  Course Title: Molecular Diagnostics

Il. Course Code: BTY 605

I11. Credit Hours: 2+1

IV. Aim of the Course

Understanding the various diagnostics methods using molecular techniques.

V. Theory

Unit |

Introduction, Importance and historical perspective of development of molecular diagnostic technology,

Development and optimisation of Nucleic acid detection assays: OIE guidelines, Concept of development of

group specific and strain specific nucleic acid-based diagnostics, Basis for selection of gene/ nucleotide

sequence of pathogenic organism to target for detection.

Unit 1l

Types and application of different molecular diagnostic assays. Restriction endonuclease analysis for

identification of pathogens, Principle of development of pathogen specific DNA probes, Blotting techniques e.g.

Southern and Northern hybridization.

Unit 11

Signal, target and probe based amplification techniques, Transcription based amplification (TBA)/ Nucleic Acid

Sequence Based Amplification (NASBA)/ Self- Sustaining Sequence Replication (SSSR/ 3SR), Strand

Displacement Amplification (SDA), LAMP, Ligase Chain Reaction (LCR)-Prospects and Applications, History

of PCR, principle, Cyclic and thermal parameters in PCR, Real time PCR, Variations in PCR, Applications of

PCR for diagnosis of infectious diseases of animals and poultry.

Unit IV

Advancements in diagnostic technology platforms including DNA array technology, biosensors,

Nanodiagnostics, Mass spectrometry, Molecular cloning, DNA sequencing including Next generation

sequencing, Bead based assays and lateral-flow device technology.

VI. Practicals

e Preparations of buffers and reagents.

e Collection of clinical and environmental samples from animal and poultry farms for molecular detection of
pathogens.

e Extraction of nucleic acids from clinical specimens.

e Qualitative and quantitative analysis of extracted nucleic acid.

e Agarose gel electrophoresis of extracted nucleic acids.

e Restriction endonuclease digestion and analysis in agarose electrophoresis.

e Polymerase chain reaction for detection of pathogens in blood and other animal tissues.

e RT-PCR for detection of RNA viruses

e PCR-RFLP for detection and typing of pathogens

¢ Real time PCR for detection of pathogens in semen and other animal tissues

¢ DNA fingerprinting for identification of genetic diseases

¢ PCR based detection of potential pathogens in milk, eggs and meat

e Sanger sequencing using capillary electrophoresis

. Suggested Readings

¢ Elles R and Mountford R. 2004. Molecular Diagnosis of Genetic Disease. Humana Press.

¢ Rao JR, Fleming CC and Moore JE. 2006. Molecular Diagnostics. Horizon Bioscience in seed lot systems.

<

79



S. No. Topic No. of Lectures/Practicals

Theory
1. Introduction, importance and historical perspective of development of molecular diagnostic technology 1-2
2. Development and optimization of nucleic acid detection assays: OIE guidelines 3-4
3. Concept of development of group specific and strain specific nucleic acid based diagnostics, basis for
selection of gene/ nucleotide sequence of pathogenic organism to target for detection 5-6
4. Types and application of different molecular diagnostic assays 7-8
5. Restriction endonuclease analysis for identification of pathogens 9-10
6. Principle of development of pathogen specific DNA probes, Blotting techniques e.g. Southern and
Northern hybridization 11
7. Nucleic Acid Sequence Based Amplification (NASBA)-Prospects and Applications 12-13
8. Historical background of development of PCR and other diagnostic assays, Signal, target and probe

based amplification techniques, Transcription based amplification (TBA)/ Nucleic Acid Sequence
Based amplification (NASBA)/ Self-Sustaining Sequence Replication (SSSR/ 3SR), Strand
Displacement Amplification (SDA), LAMP, Ligase chain reaction (LCR) - Prospects and
applications. PCR principle, cyclic and thermal parameters in PCR, Real time PCR,

Variations in PCR, application of PCR for diagnosis of infectious diseases of

animals and poultry 14-17
9. Real-time PCR and its application in diagnosis 18-19
10. Advancements in diagnostic technology platforms 20
11. DNA array technology 21
12. Nano-diagnostics 22-23
13. Biosensors 24
14. Mass spectrometry in disease diagnosis. 25
15. Molecular cloning 26
16. Bead based assays 27
17. DNA sequencing including next generation sequencing 28-29
18. Lateral-flow devices and its applications in diagnosis 30
Practical
1. Preparation of buffers and reagents 1
2. Extraction of nucleic acids and qualitative and quantitative analysis of Nucleic acid 2-3
3. Agarose gel electrophoresis of Nucleic acids. 4
4. Amplification of pathogen specific gene using PCR. 5-6
5. Different types of PCR including RT-PCR, nested PCR, etc. 7-9
6. Real-time PCR 10
7. PCR-RFLP 11-12
8. DNA fingerprinting for identification of genetic diseases 13
9. Sanger sequencing using capillary electrophoresis 14-16

I.  Course Title: Immunology Applied to Biotechnology

Il. Course Code: BTY 606

I11. Credit Hours: 2+1

IV. Aim of the Course

Understanding the basic immunology and various immunoassays

V. Theory

Unit |

Introduction, Principles of immunology, Immune system, Immune response, Major histocompatibility
complex: Structure, Functions and gene organization and its association with disease and resistance, Immunity
against infectious agents of animals, Immunological tolerance, Autoimmunity, Techniques used in
biotechnology.

Unit 1l

Immunoglobulins: Isotype, Allotype and Idiotype, Antibody production and purification, Application of
antibodies in purification, Immunoblotting, Expression of immunoglobulin genes in plants and production of
antibodies, Cytokines: classification, structure, functions, industrial production of cytokines and interferon.

Unit 111

Application of antibodies in chemiluminescence and florescence assay used for identification of recombinant
genes, Antibody based nucleic acid probes and their applications, Immunoinformatics, Transgenic animals and
cellular chimeras, Immunodiagnostic tests: Agar gel precipitation, Agglutination reaction based tests, various
types of immunoassays, immunofiltration tests, flow cytometry in disease diagnosis.
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Unit IV
Chimeric and humanized monoclonal antibodies, Recombinant antibodies; Modern uses of antibody:
Biosensors, Catalysis, in vivo imaging, Microarrays, Proteomics; Cancer immunity and its immunotherapy.
VI. Practicals
e Agar gel immunodiffusion test: latex agglutination test

Immunofiltration assay

Immunodiffusion assays

Flow cytometry

Immunoelectrophoresis.

Fluorescent antibody test.

Enzyme immunoassays including various types of ELISA & Immunoblotting.

Affinity chromatography

Lymphocyte proliferation assay

Cultivation of normal lymphocytes and myeloma cell line.

Somatic cell hybridization and production of hybridoma.

Screening of hybrids for production of monoclonal antibodies

Bioinformatics tools for immunological research
.Suggested Readings

Kindt TJ, Goldsby RA and Osbrne BA. 2007. Kuby Immunology. WH Freeman.

Male D, Brostoff J, Roth DB and Roitt I. 2006. Immunology. Elsevier.

Spinger TA. 1985. Hybridoma Technology in Biosciences and Medicine. Plenum Press.

<

S. No. Topic No. of Lectures/Practicals
Theory
1. Introduction to principles of immunology, immune system and immune response
2. Major histocompatibility complex: its structure, functions and gene organization
3. MHC and its association with disease and resistance

4. Immunity against infectious agents of animals

5. Immunological tolerance

6. Autoimmunity: mechanism and control

7. Techniques used in biotechnology

8. Immunoglobulins and its type: Isotype, Allotype and Idiotype

9
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. Antibody production and purification
10. Application of antibodies in purification 10
11. Immunoblotting: principle and applications 11
12. Expression of immunoglobulin genes in plants and production of antibodies 12
13. Cytokines: classification, structure, functions 13
14. Industrial production of cytokines and interferon 14
15. Application of antibodies in chemiluminescence and florescence assay for identification of recombinant

genes 15
16. Antibody based nucleic acid probes and their applications 16
17. Immunoinformatics: concept and application 17
18. Transgenic animals and cellular chimeras 18
19. Immunodiagnostic tests: agar gel precipitation, agglutination reaction based assays 19
20. Various types of Immunoassays, immunofiltration tests, flow cytometry in disease diagnosis 20
21. Chimeric and humanized monoclonal antibodies 21
22. Recombinant antibodies: production and application 22
23. Modern uses of antibody: biosensors, catalysis, in vivo imaging, microarrays, proteomics 23
24. Cancer immunity and its immunotherapy 24

Practical

Agar gel immunodiffusion test; latex agglutination
Immunofiltration assay

Flow cytometry

Immunoelectrophoresis

Fluorescent antibody test

Enzyme immunoassays including various types of ELISA
Immunoblotting

Affinity chromatography

Lymphocyte proliferation assay
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10. Cultivation of normal lymphocytes and myeloma cell line 10

11. Somatic cell hybridization and production of Hybridoma 11
12. Screening of hybrids for production of monoclonal antibodies 12
13. Bioinformatics tools for immunological research 13

I.  Course Title: Introduction to Bioinformatics

Il. Course Code : BTY 607

1. Credit Hours : 2+1

IV. Aim of the Course

Understanding the various databases and packages used in Bioinformatics.

V. Theory

Unit |

Introduction, Database searching - Biological data acquisition, Retrieval methods for DNA sequence, protein
sequence and protein structure information, General Introduction of biological databases, Nucleic acid databases
(NCBI, DDBJ, and EMBL), Protein databases (Primary, Composite, and Secondary). Specialized genome
databases: (SGD, TIGR, and ACeDB), Structure databases (CATH, SCOP, and PDBsum) Format and
Annotation: Conventions for database indexing and specification of search terms, Common sequence file
formats. Data — access, retrieval and submission: Standard search engines; Data retrieval tools — Entrez, DBGET
and SRS; Submission of (new and revised) data; Sequence similarity searches.

Unit 11

DNA sequence analysis, Progressive and hierarchical algorithms for MSA multiple sequence alignment, Local
versus global, Distance metrics. Similarity and homology, Scoring matrices. Dynamic programming algorithms,
Needleman-wunsch and Smith- waterman, Heuristic Methods of sequence alignment, FASTA, BLAST and PSI
BLAST. Multiple Sequence Alignment and software tools for pairwise and multiple sequence alignment,
Genome Analysis, Whole genome analysis, Viral vector resources, cDNA libraries and EST, EST analysis, EST
contings resources, Phylogeny, Phylogenetic analysis, Definition and description of phylogenetic trees and
various types of trees, Method of construction of phylogenetic trees [distance based method (UPGMA, NJ),
Maximum Parsimony and Maximum Likelihood method], Comparative genomics, orthologs, paralogs.

Unit 11

Secondary database searching, Introduction to concept of secondary data bases and their applications, Genome
databases at NCBI, SANGER, TIGR, EBI, AGD and T (Animal genome database and tool), Introduction to
animal genome research, RNA databases, protein structural databases, Building search protocol, Introduction to
concept chemoinformatics computer aided drug Design—basic principles, Docking, QSAR.

Unit IV

Analysis packages—commercial databases and packages, GPL software for Bioinformatics, web-based analysis
tools.

VI. Practicals

e Usage of NCBI resources

¢ Retrieval of sequence/ structure from databases

¢ Visualization of protein structures

e Protein structure modeling/ predictions

e Protein antigenicity predictions

e Docking of ligand receptors

e BLAST exercises.

e Multiple sequence alignment and construction of phylogenetic tree

VII. Suggested Readings

e Attwood TK and Parry-Smith DJ. 2003. Introduction to Bioinformatics. Pearson Education.

e Rastogi SC, Mendiratta N and Rastogi P. 2004. Bioinformatics: Concepts, Skills and Applications. CBS.

S. No. Topic No. of Lectures/Practicals
Theory
1. Introduction to bioinformatics, concept and history of databases, various primary databases resources 1-4
2. Nucleic acid databases and their variants 5
3. Protein databases and its variants 6
4. Specialized genomic resources 7
5. DNA sequence analysis, introduction to concept indel, identity, mutations, gaps and penalties 8-9
6. CcDNA library, its applications, EST, gene contings, EST databases, EST analysis tools, sequence

assembly tools and clustering EST libraries 10-12
7. Gene cloning vectors, their databases, tools and resources 13
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8. Similarity verses homology, local and global alignments 14
9. Introduction to the concept of pair wise sequence alignment and multiple sequence alignment,
difference between pair wise sequence alignment and multiple sequence alignment, introduction

to various algorithms used in pair wise sequence alignment and multiplesequence alignments 15-16
10. Applications of phylogenetic analysis, type of phylogenetic trees 17-18
11. Introduction to methods/ matrixes used for construction of phylogenetic trees use of concept

bootstrap value 19
12. Introduction to concept of secondary database, their applications 20
13. Genome databases, animal genome databases 21
14. RNA database and their variants with applications 22
15. Building search protocols, use of search tools for homology/ similarity identification 23
16. Secondary protein databases, their applications, protein sequence structure relationship and patterns

protein folding 24-25
17. Introduction to chemoinformatics and its applications, Applications of computer aided drug designing 26
18. Basic concept of computer aided drug designing 27
19. Structure based computer aided drug designing, ligand based computer aided drug designing, databases

searching, de novo drug designing 28
20. Commercial databases and packages 29
21. GPL software for bioinformatics 30
22. Web based analysis tools 31
23. Applications of bioinformatics in veterinary clinical research 32
Practical
1. Usage of NCBI resources, its variants and specialized databases 1-2
2. Retrieval of sequence/ structure from databases, retrieval of nucleic acid sequences and retrieval of

protein sequence and structure studies 3-4
3. Proteins structure visualization, prediction using software and tools 5-6
4. Protein modelling 7
5. Protein antigenicity prediction tools 8
6. Using of ligand database tools and ligand docking 9-10
7. RNA database searching 11
8. BLAST searching tools generalized and specialized searches 12
9. Pair wise sequence alignment, multiple sequence alignment, phylogenetic analysis 14-16

I.  Course Title : Animal Genomics

Il. Course Code: BTY 608

1. CreditHours:2+1

IV. Aim of the Course

Understanding the gene mapping and DNA markers in livestock improvement

V. Theory

Unit |

Historical perspective, Genome organization in eukaryotes, chromosome numbers in farm animals — Physical
and molecular structure of chromosomes, chromosome abnormalities, High order structures, cohesions and
condensins in chromosome structure. SMC proteins, Importance of repetitive DNA, classical satellites,
microsatellites and mini satellites- SINES and LINES, minisatellite and microsatellite based fingerprinting
techniques.

Unit 1l

Importance of gene mapping in livestock, methods and techniques used for gene mapping, physical mapping,
linkage analysis, cytogenetic techniques, FISH technique in gene mapping, somatic cell hybridization, Radiation
hybrid maps, in- situ hybridization, comparative gene mapping.

Unit I

DNA markers — properties of DNA markers- RFLPs — minisatellite and microsatellite markers, PCR based
markers, RAPD, PCR-RFLPs, allele specific — PCR, SSCP, STMS markers, DAMD-PCR, ARMS PCR, AP-
PCR, RAMPO, AFLP, SNP, EST, etc. Genetic characterization based on DNA markers, genetic distance
analysis, Quantitative Trait Loci (QTL), applications of DNA markers in livestock improvement, Marker
Assisted Selection (MAS), Marker Assisted Introgression, Parentage determination, SNP chips, Genomic
selection based on SNP typing, Methods of genome editing, ZFN, TALENS, meganucleases and CRISPR — Cas.
Role of genome editing in livestock improvement.
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Unit IV

Genome sequencing- Next Generation Sequencing, Metagenomics, RNASeq analysis-Exome sequencing and
ddRAD sequencing for genome wide SNP detection, current status of whole genome sequencing and gene maps
of livestock, Role of MHC in disease resistance, Genes influencing production traits, Mitochondrial DNA of
farm animals, evolutionary significance, applications of genome analysis in animal breeding.

VI. Practicals

e Chromosome preparation (normal karyotyping, different types of banding) in farm animals

e Isolation and purification of animal genomic DNA from blood lymphocytes

e Analysis of DNA by agarose or polyacrylamide gel electrophoresis

e Checking the quality and quantity of genomic DNA

e Restriction digestion and analysis

e Southern hybridization

e DNA testing by microsatellite markers

e Techniques for revealing polymorphism- RFLP, SSCP, AFLP, Microsatellites, SNP chips

e Genomic DNA cloning or cDNA cloning

o Differentiation of tissues of different species by mitochondrial genome analysis

¢ NGS data analysis- metagenome, RNASeq, exome and ddRAD sequence data by bioinformatics software
VII. Suggested Readings

e Gibson G and Muse SV. 2004. A Primer of Genome Science. Sinauer Associates.

e Primrose SB and Twyman RM. 2007. Principles of Genome Analysis and Genomics. Blackwell.

e Sensen CW. 2005. Handbook of Genome Research. Vols. I, I1.Wiley- CVH.

S. No. Topic No. of Lectures/Practicals
History
1. Historical perspective, Genome organization in eukaryotes, chromosome numbers in farm animals —

Physical and molecular structure of chromosomes, chromosome abnormalities in farm animals 1-2
2. High order structures, Role of cohesions and condensins in chromosome structure- SMC proteins 3-4
3. Importance of repetitive DNA, classical satellites, microsatellites and mini satellites-SINES and

LINES Minisatellite and microsatellite based fingerprinting techniques 5-6
4. Importance of gene mapping in livestock, methods and techniques used for gene mapping 7
5. Physical mapping- cytogenetic techniques, FISH technique in gene mapping 8
6. Gene mapping by somatic cell hybridization 9
7. Radiation hybrid maps for gene mapping 10
8. Linkage analysis, comparative gene mapping 11
9. DNA markers, Properties of DNA markers- RFLPs, Minisatellite and Microsatellite markers —

PCR based markers- RAPD, PCR-RFLPs, allele specific — PCR, SSCP, STMS markers, DAMD-

PCR, ARMS PCR, AP-PCR, RAMPO, AFLP, SNP, EST, etc. 12-13
10. Genetic characterization based on DNA markers, genetic Distance analysis 14
11. Quantitative Trait Loci (QTL)-Candidate gene approach, QTL mapping approach 15
12. Applications of DNA markers in livestock improvement: Marker Assisted Selection (MAS) 16
13. Marker Assisted Introgression, Parentage determination, SNP chips 17
14. Genomic selection based on SNP typing 18
15. Methods of genome editing: ZFN, TALENS, Meganucleases and CRISPR —Cas. Role of genome

editing in livestock improvement 19-20
16. Genome sequencing, Sanger sequencing, Hierarchical shot gun approach 21
17. Next Generation Sequencing, Pyrosequencing, Semiconductor sequencing, Illumina sequencing-

Helicos and SMRTsequencing platforms 22-23
18. Metagenomics, RNA Seq analysis 24-25
19. Exome sequencing and ddRAD sequencing for genome wide SNP detection 26-27
20. Current status of whole genome sequencing and gene maps of livestock 28
21. Role of MHC in disease resistance 29
22. Genes influencing production traits 30
23. Mitochondrial DNA of farm animals, evolutionary significance 31
24. Applications of genome analysis in animal breeding 32
Practical
1. Chromosome preparation (normal karyotyping, different types of banding) in farm animals 1-2
2. Isolation and purification of animal genomic DNA from blood lymphocytes 3
3. Analysis of DNA by agarose gel electrophoresis 4
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4. Analysis of DNA by polyacrylamide gel electrophoresis 5
5. Checking the quality and quantity of genomic DNA by spectrophotometer 6
6. Restriction digestion and analysis 7
7. Southern hybridization 8
8

. DNA testing by microsatellite markers 9
9. Techniques for revealing polymorphism- PCR-RFLP 10
10. Single Strand Conformational Polymorphism (SSCP) analysis 11
11. AFLP, SNP chips 12
12. Genomic DNA cloning or cDNA cloning 13
13. Differentiation of tissues of different species by mitochondrial genome analysis 14
14. NGS data analysis-metagenome, RNASeq, exome and ddRAD sequence data by bioinformatics

software 15-16

. Course Title: Techniques in Molecular Biology and Genetic Engineering
Il. Course Code: BTY 609

1. Credit Hours: 0+2

IV. Aim of the course

To develop skill in various molecular biology and genetic engineering techniques
V. Practical

¢ Isolation of DNA from mammalian cells

Isolation of bacterial plasmids

Restriction endonuclease digestion of plasmid and chromosomal DNA
Agarose gel electrophoresis of RE digested DNA

PCR using random primers as well as specific primers

Different types of PCR

Isolation of MRNA/ RNA, Quantification of nucleic acids

cDNA synthesis

Real time polymerase chain reaction

Synthesis of nucleic acid probes

Nucleic acid hybridization

Cloning of bacterial and viral genes into plasmid vectors

DNA ligation and transformation and confirmation of recombinants
Purification of recombinant protein

Polyacrylamide gel electrophoresis (PAGE)

Western blot analysis

V1. Suggested Readings

e Kun LY. 2006. Microbial Biotechnology. World Scientific.

e Sambrook J and Russel DW. 2001. Molecular Cloning: A Laboratory Manual. Cold Spring Harbour Lab.
Press.

Twyman RM. 2003. Advanced Molecular Biology. Bios Scientific.

S. No. Topic No. of Lectures/Practicals
1. Isolation of DNA from blood and mammalian cells 1-2
2. Isolation of bacterial plasmids 3-4
3. Restriction endonuclease digestion of plasmid and chromosomal DNA 5-6
4. Agarose gel electrophoresis of RE digested DNA 7
5. Polymerase Chain Reaction using random primers as well as specific primers 8-9
6. Different types of PCR 10-12
7. lsolation of MRNA/ RNA, quantization of nucleic acids 13-14
8. CcDNA synthesis 15
9. Real time polymerase chain reaction 16-17
10. Synthesis of nucleic acid probes and hybridization 18
11. Cloning of bacterial and viral genes into plasmid vectors 19-20
12. DNA ligation and transformation and confirmation of recombinants 21-23
13. Purification of recombinant proteins 24-25
14. Polyacrylamide gel electrophoresis (PAGE) 26-27
15. Western blot analysis 28-29
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I.  Course Title : Reproductive Biotechnology

Il. Course Code: BTY 610

I11. Credit Hours: 2+1

IV. Aim of the course

Understanding the concept of assisted reproductive technology

V. Theory

Unit |

Assisted Reproductive Technology (ART), History, Role of biotechnology in ART, importance of assisted
reproductive technology in human and animals.

Unit 1l

Multiple Ovulation Embryo Transfer (MOET), In-vitro Fertilization, Micro assisted fertilization, Embryo
culture, Micromanipulation of gametes and embryos, preservation of embryos and oocytes.

Unit I

Semen sexing technology, Embryo splitting, Different methods of embryo sexing, Transgenic animal
production, application, limitation and regulatory issues.

Unit IV

Somatic cell nuclear transfer of domestic animals and application. Isolation and characterization of embryonic
stem cells. Different applications of embryonic stem cells.

VI. Practicals

e MOET protocols for domestic animals

¢ Oocyte and embryo freezing protocol

e Oocyte collection and evaluation from live and slaughter house animals

e In-vitro embryo production

e Embryo quality analysis

e Embryo biopsy and embryo sexing

VII. Suggested Reading

e Ball PJH and Peter AR. 2004. Reproduction in Cattle. Blackwell.

e Gordon I. 2003. Laboratory Production of Cattle Embryos. CABI.

e Gordon I. 2005. Reproductive Techniques in Farm Animals. CABI.

S. No. Topic No. of Lectures/Practicals
Theory
1. History, role of biotechnology in Assisted reproductive technology (ART) 1-2
2. Application of ART in human and animals 3-4
3. Multiple ovulation embryo transfer (MOET)- donor and recipient selection, synchronization, super

ovulation, artificial insemination-embryo flushing, embryo evaluation, recipient management 5-6
4. Oocyte recovery from slaughter house ovaries and live animals, oocytes evaluation and in-vitro

maturation 7-8
5. In-vitro fertilization of oocytes, In-vitro culture and assessment of embryonic developmental stages 9-11
6. Micro assisted fertilization 12-13
7. Micromanipulation of gametes and embryos 14
8. Preservation of embryos and oocytes 15
9. Semen sexing technology and semen analysis 16
10. Embryo splitting 17
11. Different methods of embryo sexing transgenic animal production, application, limitation and

regulatory issues 20-22
12. Somatic cell nuclear transfer of domestic animals and application 23-25
13. Isolation and characterization of embryonic stem cells 26-27
14. Different applications of embryonic stem cells 28
Practicals
1. MOET protocols for domestic animals 1-2
2. Oocyte and embryo freezing protocol 3-5
3. Oocyte collection and evaluation from live and slaughter house animals 6-7
4. In-vitro embryo production 8-10
5. Embryo quality analysis 11
6. Embryo biopsy and embryo sexing 12
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Course Contents
Ph.D. in Veterinary Biotechnology

I.  Course Title : Genetic Engineering

Il. Course Code: BTY 701

1. Credit Hours: 1+2

IV. Aim of the course

Understanding the concept of gene cloning and expression.
V. Theory

Unit |

Cloning vectors- plasmids, Phages, Cosmids, BAC, YAC, Expression vectors, viral, baculo and yeast vectors,

Shuttle vectors.
Unit 11

Restriction, ligation, transformation and recombinant selection methods, construction of genomic and cDNA
library, construction of full length cDNA, preparation of probe, Nick translation, Random hexamer and nick

translation.

Unit I

Linkers, Adapters and cassettes, Screening the library.
Unit IV

Expression of genes, Prokaryotic and eukaryotic expression, Identification of recombinant proteins,

Purification of expressed protein.

VI. Practicals

e  Preparation of vector

e Restriction enzyme digestion of vector

e Preparation of target DNA and purification of DNA
¢ DNA ligation

e Preparation of electro competent cells

e  Transformation

e Calculation of transformation efficiency

e Screening by colony PCR

e  Selection of recombinant by insert release
¢ Induction of expressed protein

e Purification of expressed protein

e SDS-PAGE

e Western blotting.

VII.Suggested Readings

e Ausubel FM, Brent R, Kingston RE, Moore DD, Seidman JG, Smith JA and Struhl K. 2002. Short

Protocols in Molecular Biology. Wiley

S. No. Topic

Theory

1. Cloning vectors: plasmids, phages, cosmids, BAC, YAC
2. Expression vectors: viral, baculo and yeast vectors, shuttle vectors.
3. Restriction, ligation, transformation

4. Recombinant selection methods

5. Construction of genomic and cDNA library

6. Construction of full length cDNA

7. Preparation of probe

8. Nick translation random hexamer and nick translation

9. Linkers, adapters, Cassettes

10. Screening the library
11. Expressions of genes, prokaryotic and eukaryotic expression
12. ldentification of protein, Purification of expressed protein

Practical

1. Preparation of vector

2. Restriction enzyme digestion of vector

3. Preparation of target DNA and Purification of DNA
4. DNA ligation
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1-2
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7
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9
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5. Preparation of electro-competent cell 7-8
6. Transformation 9
7. Calculation of transformation efficiency 10
8. Screening by colony PCR 11-12
9. Selection of recombinant by insert release 13-14
10. Induction of expressed protein 15-16
11. Purification of expressed protein 17-19
12. SDS-PAGE 20-21
13. Western blotting 22-23

I. Course Title: Functional Genomics and Proteomics

II. Course Code: BTY 702

III. Credit Hours: 3+0

IV. Aim of the Course

Understanding the principles of functional genomics and proteomics

V. Theory

Unit |

Overview of mammalian genome: Mitochondrial genome, Protein coding genes, RNA genes and repeat
sequences, Variations in the mammalian genome, Expression of mammalian genome.

Unit 11

Overview of Mammalian Transcriptome: Different methods to study gene expression, Single gene analysis,
Northern blots, Quantitative PCR, SAGE, MPSS and SSH, Introduction to basic microarray technology, Design
of microarray.

Unit I

Experiments, Methods to study the mammalian Genome: Chromosome number evolution in mammalian
species, chromosome territory, karyotyping, FISH and spectral karyotyping, next generation sequencing
platforms chemistries and their applications, mutation detection methods for single gene and genome wide scale.
Unit IV

Databases such as NCBI, EBI, nucleotide, genome, SNP, gene, Unigene, HOMOLOGENE, Protein, etc. under
NCBI. Service databases under EBI. Genome browsers, The concept of comparative genomics, genome BLAST
and BLAT. Proteomics technology, Identification and analysis of proteins by 2D analysis, Mass
spectrophotometery, Circular Dichroism, Fluorescence Spectroscopy, NMR and X-ray crystallography,
MALDI-TOF, Differential display proteomics, Protein -protein interaction, Yeast two hybrid system and phage
display.

VI. Suggested Reading

e Gibson G and Muse SV. 2004. A Primer of Genome Science. Sinauer Associates.

Primrose SB and Twyman RM. 2007. Principles of Genome Analysis and Genomics. Blackwell.

Sensen CW. 2005. Handbook of Genome Research. Vols. I, Il Wiley- CVH.

S. No. Topic No. of Lectures
1. Overview of Mammalian Genome: Mitochondrial genome 1
2. Protein coding genes 2
3. RNA genes and repeat sequences 3
4. Variations in the mammalian genome 4
5. EXxpression of mammalian genome 5
6. Overview of mammalian transcriptome 6
7. Different methods to study gene expression 7-8
8. Single gene analysis, Northern blots, quantitative PCR 9-10
9. SAGE, MPSS and SSH 11-12
10. Introduction to basic microarray technology, Design of experiments 13-14
11. Types of microarray 15-16
12. Mammalian genome- Chromosome number, evolution in mammalian species 17
13. Chromosome territory 18
14. Karyotyping, FISH and Spectral karyotyping 19
15. Next Generation sequencing platforms chemistries and their applications 20-21
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1.
V.
Understanding the latest development in cell and molecular biology

V.

Course Title : Advances in Cell and Molecular Biology
Course Code : BTY 703

Credit Hours: 2 +0

Aim of the Course

Theory

Unit |
Cell chemistry and biosynthesis pathways, molecular motors of cell biology, cell signaling, signal transduction,
chemotropic energy metabolism, apoptosis pathways.
Unit 1l

Structure and functions of prokaryotic and eukaryotic operons, recombination and genetic variability, regulation
of gene expression, strategies of nuclear transport, carrier proteins and active membrane transport
methodologies.
Unit I
Protein biosynthesis and transportation, protein sorting, enzymes in molecular biology, post transcriptional
control strategies, plasmids in recombinant DNA technology.
Unit IV

RNA interference technology, insights into nanobiology, biosensors, DNA microarray, peptide synthesis,
reverse genetics.

V1.

©WoNoGhkwWhNE O

.
V.

Suggested Readings
Lewin B. 2008. Gene IX. Jones and Bartlett.
Primrose SB. 2001. Molecular Biotechnology. Panima.

Twyman RM. 2003. Advanced Molecular Biology. Bios Scientific

. No. Topic

Cell chemistry and biosynthesis pathway

Molecular motors of cell biology

Cell signalling

Signal transduction

Chemotropic energy metabolism

Apoptosis pathways

Structure and functions of prokaryotic and eukaryotic operons
Recombination and genetic variability

Regulation of gene expression

. Strategies of nuclear transport

. Carrier proteins and active membrane transport methodologies
. Protein biosynthesis

. Protein transportation

. Protein sorting

. Enzymes in molecular biology

. Post transcriptional control strategies

. Plasmids in recombinant DNA technology
. RNA interference technology

. Insights into nanobiology

. Biosensor

. DNA microarray

. Peptides synthesis

. Reverse genetics

Course Title : Diagnostic Platform
Course Code : BTY 704

Credit Hours: 1 +1

Aim of the Course

Understanding the concept of various diagnostic platforms.

V.

Theory

Unit |
History and evolution of diagnostic platforms, methods for identifying agents for infection or disease, point-of-
care assays, point-of-care assays based on proteins, point-of-care assays based on nucleic acids, principles for
specific identification of the analytes or clinical parameters, various assays for different platform.
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Unit 1l

Catridges, Polymer catridges, Catridge based in-vitro diagnostics, Microfluidics/ nanotechnology sensors,
Complexity and diversity of samples, sample preparation, extraction of DNA/ RNA, PCR for marker DNA
sequence, POC based on microfluidic chips.

Unit I

Detection principles, colorimetric, optical, electrochemical, magnetic, mechanical protein detection methods,
Sensitive sensing principles, NASBA, RPA, LAMP with QUASR, integrated microfluidic system.

Unit IV

Instrumentation for point of care diagnostic platform, Blood protein analyses, the afinion platform from Axis,
Shield, The Verigene® System by Nanosphere - cepheid’s GeneXpert cassette- NorChip- use of smart phone
apps for real time monitoring and analysis.

VI. Practicals

e DNA/ protein extraction

¢ RNA extraction

e Polymerase chain reaction

¢ NASBA
e RPA
e LAMP

e Microfluidic assay

VII. Suggested Readings

» Diagnostic Devices with Microfluidics. 1st Edition. Francesco Piraino, Seila Selimoviz. CRC Press
¢ Point-of-Care Diagnostics on a Chip. David Issadore Robert M. Westervelt

S.No. Topic No. of Lectures/Practicals
Theory

1. History and evolution of diagnostic platforms 1
2. Methods for identifying agents for infection or disease, point-of-care assays 2
3. Point-of-care assays 3
4. Principles for specific identification of the analytes or clinical parameters, various assays for

different platform 4
5. Catridges, polymer catridges, catridge based in-vitro diagnostics 5
6. Microfluidics/ nanotechnology sensors, complexity and diversity of samples 6
7. Sample preparation, extraction of DNA/ RNA, PCR for marker DNA sequence 7
8. POC based on microfluidic chips 8
9. Detection principles: colorimetric, optical, electrochemical, magnetic 9
10. Detection principles: colorimetric, optical, electrochemical, magnetic, mechanical protein detection

methods 10
11. Sensitive sensing principles- NASBA, RPA, LAMP with QUASR 11
12. Integrated microfluidic system 12
13. Instrumentation for point of care diagnostic platform 13
14. Blood protein analyses, the Afinion platform from Axis-Shield 14
15. The Verigene® System by Nanosphere- Cepheid’s Genexpert cassette 15
16. NorChip, use of smart phone apps for real time monitoring and analysis 16-17
Practical
1. DNA/ protein extraction 1-2
2. RNA extraction 3-4
3. Polymerase chain reaction 5-7
4. NASBA 8
5. RPA 9
6. LAMP 10-11
7. Microfluidic assay 12-13

I.  Course Title : Gene Manipulation and Genome Editing

Il. Course Code: BTY 705

I1. Credit Hours: 2 +0

IV. Aim of the Course

Understanding the various method of gene manipulation and genome editing.
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V. Theory

Unit |

Genome overview: Genetic architectures of model organisms: yeast, C. elegans, Drosophila, Mouse, Human,
Chromosomal and genomic overviews of cattle, buffalo, sheep, goat, pigs and poultry.

Unit 11

Tools to characterize transgene: Identification and characterization of suitable transgene. Vectors used to clone
and expression of foreign gene in prokaryotic and eukaryotic systems. Different types of promoters for tissue
specific expression of transgene. Detection of transgene in the new-born.

Unit I

Methods of gene transfer: Microinjection of recombinant DNA into fertilized eggs/ stem cells, transfection of
DNA totipotent kerato-carcinoma cells, electroporation, gene transfer into cultured cells.

Unit IV

Genome editing tools: Zinc finger, TALEN and CRISPR: Their discovery, types and their mechanism.
Applications of these tools for in vivo genome engineering. Mono allelic and biallelic gene editing. Screening
for genome editing process in cells/ animals. Applications of these tools in animal science for genetic studies,
therapeutic potential and transgenic animal as bioreactors. Recent examples of genome edited animals and their
applications in animal science.

VI. Suggested Reading

e Human genome editing science, ethics and governance

S. No. Topic No. of Lectures
1. Genetic architectures of model organisms: yeast, C. elegans, Drosophila, Mouse, human 1-2
2. Chromosomal and genomic overviews of cattle, buffalo, yak, Mithun, sheep and goat 3-4
3. Chromosomal and genomic overviews of pigs and poultry genome 5
4. ldentification and characterization of suitable transgene 6
5. Vectors used to clone and expression of foreign gene in prokaryotic systems 7-8
6. Vectors used to clone and expression of foreign gene in eukaryotic systems 9-10
7. Different types of promoters in prokaryotes and eukaryaotes for tissue specific expression of

transgene 11-12
8. Detection of transgene in the new-born 13
9. Microinjection of recombinant DNA into fertilized eggs/ stem cells 14-16
10. Transfection of DNA totipotent/ ES cells and kerato-carcinoma cells 17-18
11. Electroporation, gene transfer into cultured mammalian cells 19-21
12. Zinc finger and TALEN types and their mechanism 22
13. CRISPR types and their mechanism 23-24
14. Applications of these tools for in vivo genome engineering 25
15. Mono allelic and biallelic gene editing 26
16. Screening for genome editing process in cells/ animals 27
17. Applications of these tools in animal science for genetic studies, therapeutic potential and transgenic

animal as bioreactors 28
18. Recent examples of genome edited animals and their applications in animal science 29-30

I.  Course Title: Trends in Vaccinology

Il. Course Code: BTY 706

I11. Credit Hours: 2+1

IV. Aim of the Course

Understanding the current trends in vaccine production technologies.

V. Theory

Unit |

Immunity against veterinary infectious agents: bacteria, virus, fungi and parasites; immunoinformatics and its
application to epitope mapping of pathogens, etc.; advancement in vaccinology: Vaccinomics, Adversomics,
Systems Vaccinology, reverse vaccinology, Structural Vaccinology and computational vaccinology and its
applications.

Unit 11

Current trends in vaccine development against animal pathogens, Molecular approaches for vaccine
development including: recombinant peptide vaccines, vectored vaccines, Marker vaccines, DNA vaccines,
genetically manipulated live vaccines, etc., plant expression system based vaccines, idiotype and synthetic
peptide based vaccines.
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Unit I

Vaccines and immunotherapeutic for treating non-Infectious diseases: Cancer; obesity, neurodegenerative

diseases, addictions, atherosclerosis, etc., DIVA vaccines for animal disease, vaccines for emerging human and

animal diseases, novel immunomodulators and vaccine delivery systems: immunomodulators including

cytokines and new adjuvants, delivery of immunogens through liposomes, microspheres, ISCOMS,

nanotechnology based vaccine delivery, etc.

Unit IV

Vaccine formulation: pharmacopeia requirements, vaccine qualities and its control, large scale vaccine

production technology: cost effectiveness of preventive immunization programmes, Stages of development of

vaccine, clinical trials of vaccine and its regulation, commercial vaccines available against animal pathogens, its

characteristics and immunization schedule, vaccine stability, preservation and vaccination failure, environmental

concerns with the use of recombinant vaccines.

VI. Practicals

e Purification of immunoglobulins: gel filtration and ion exchange chromatography

e Hybridoma technique for monoclonal antibody production

e Preparation of gene construct for recombinant and nucleic acid vaccine

e EXpression of gene encoding immunogenic protein in prokaryotic/ yeast/ animal cell culture system

e Study of immune response against recombinant vaccine

e Use of modern adjuvants in vaccines

¢ |solation and characterization of antigens from viruses, bacteria

e Immunoassays: ELISA, FAT, RIA

VII. Suggested Reading

e Levine MM, Kaper JB, Rappuoli R, Liu MA, Good MF. 2004. New Generation Vaccines. 3rd Ed. Informa
Healthc.

S. No. Topic No. of Lectures/ Practicals
Theory
1. Immunity against veterinary infectious agents: bacteria, virus, fungi and parasites 1-3
2. Immunoinformatics and its application to epitope mapping of pathogens, etc. 4
3. Advancement in vaccinology: Vaccinomics and Adversomics 5
4. Systems vaccinology and reverse vaccinology 6-7
5. Structural vaccinology, computational vaccinology and its applications 8
6. Current trends in vaccine development against animal pathogens 9
7. Molecular approaches for vaccine development including: recombinant peptide vaccines, vectored

vaccines, Marker vaccines, DNA vaccines, genetically manipulated live vaccines, etc. 10-12
8. Plant expression system based vaccines 13
9. Idiotype and synthetic peptide based vaccines 14
10. Vaccines and Immunotherapeutic for treating non-infectious Diseases: Cancer; obesity,

neurodegenerative diseases, addictions, atherosclerosis, etc. 15-16
11. DIVA vaccines for animal disease 17
12. Vaccines for emerging human and animal diseases 18
13. Novel immunomodulators: Immunomodulators including cytokines and new adjuvants 19-20
14. Novel vaccine delivery systems: delivery of immunogens through liposomes, microspheres,

ISCOMS, nanotechnology basedvaccine delivery, etc. 21-23
15. Vaccine formulation: pharmacopeia requirements 24
16. Vaccine qualities and its control 25
17. Large scale vaccine production technology: cost effectiveness of preventive immunization programmes 26
18. Stages of development of vaccine, clinical trials of vaccine and its regulation 27
19. Commercial vaccines available against animal pathogens, its characteristics and immunization

schedule 28-29
20. Vaccine stability, preservation and vaccination failure 30-31
21. Environmental concerns with the use of recombinant vaccines 32
Practical
1. Purification of immunoglobulins: gel filtration and ion exchange chromatography 1-2
2. Hybridoma technique for monoclonal antibody production 3-4
3. Preparation of gene construct for recombinant and nucleic acid vaccine 5
4. Expression of gene encoding immunogenic protein in prokaryotic/ yeast/animal cell culture system 6
5. Study of immune response against recombinant vaccine 7-8
6. Use of modern adjuvants in vaccines 9
7. lsolation and characterization of antigens from viruses, bacteria 10
8. Immunoassays: ELISA, FAT, RIA 11
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. Course Title: Advances in Bioinformatics

Il. Course Code: BTY 707

I11. Credit Hours: 1+1

IV. Aim of the Course

To impart an introductory knowledge about the subject of bioinformatics to the students studying any discipline
of science.

V. Theory

Unit |

Introduction to computational gene prediction and genome annotation, basic concepts in computational
phylogenetic analysis, super trees, consensus trees, tree compatibility. Algorithms for evaluating the tree space:
markov chain monte carlo, genetic algorithms. Evaluation of results from phylogentic analyses, phylogenetic
dating genome annotation; Gene networks (basic concepts). Completed genomes and bioinformatics approaches
to analyze the genomes of viruses, bacteria and animals.

Unit 1l

DNA microarray: understanding of microarray data and correlation of gene expression data to biological
processes and computational analysis tools (especially clustering approaches). Methods of genome sequencing,
EST, STS, GSS database and their generation, whole Genome comparison, RNA folding, RNA loops,
conformational study, whole genome analysis, whole genome regression and prediction methods, Trasncriptome
analysis and its applications, Animal QTL databases and SIGENAE analysis of breeding animals genome.

Unit 111

Transcriptome and Proteome- General Account; Tools of proteome analysis, Motifs and Folds; protein structure
related databases, protein data bank format, Concepts of B-factor and R-factor, Protein Structural Alignment and
Superposition, structure visualization of proteins. Protein Fold Classification, protein structure comparison,
CATH and SCOP Databases. Protein structure prediction methods. Homology modeling. Molecular Docking
and Drug design (Basic concepts) Molecular dynamics and simulation study of protein, Force field concepts.
Unit IV

Protein identification and characterization:- AA Compldent, Tagldent, Pepldent and Multildent, PROSEARCH,
PepSea, PepMAPPER, FindPept, introduction to the concept of chemoinformatics, metabolomics and
immunoinformatics.

VI. Practicals

e Gene annotation

¢ Phylogenetic tree construction

e RNA folding

¢ Genome database searching

e Protein folding and structure predictions

¢ Analysis of 3D structure of protein using RasMol through command line.

¢ Molecular docking of protein and ligand by HEX.

e Analysis of 3D structure of protein and nucleic acid using Cn3D.

e QTL databases

VII. Suggested Readings

e Attwood TK and Parry-Smith DJ. 2003. Introduction to Bioinformatics. Pearson Education.

e Rastogi SC, Mendiratta N and Rastogi P. 2004. Bioinformatics: Concepts, Skills and Applications. CBS.

S. No. Topic No. of Lectures/Practicals
Theory
1. Introduction to computational gene prediction and genome annotation 1
2. Basic concepts in computational phylogenetic analysis, phylogenetic dating genome annotation, gene

networks 2
3. Completed genomes and bioinformatics approaches to analyze the genomes of viruses, bacteria and

animals 3-4
4. Understanding of microarray data and correlation of gene, expression data to biological processes and

computational analysis tools 5
5. Methods of genome sequencing, EST, STS, GSS database, whole genome comparison 6-7
6. RNA folding, RNA loops, conformational study and specialized RNA databases 8
7. Whole genome analysis, whole genome regression and prediction methods 9
8. Trasncriptome analysis and its applications, Animal QTL databases and SIGENAE analysis of

breeding animals genome 10
9. Tools of proteome analysis, Motifs and Folds; Protein structure related databases, Protein Data

Bank format, Concepts of B-factor and R-factor 11
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10. Protein structural alignment and superposition, structure visualization of proteins. Protein fold
classification, protein structure comparison, CATH and SCOP databases. Protein structure

prediction methods. Homology modeling 12-13
11. Molecular Docking and Drug design (Basic concepts) Molecular dynamics and simulation study of

protein, Force field concepts 14
12. Protein identification and characterization 15
13. Introduction to the concept of chemoinformatics, metabolomics and immunoinformatics 16
Practical
1. Gene annotation, sequence retrieval specialized searches 1-3
2. Phylogenetic tree construction and phylogenetic dating 4-5
3. RNA folding, RNA secondary structure prediction, DNA secondary structure prediction 5-6
4. Genome database searching, conting preparation 7
5. Protein folding and structure predictions 8
6. Analysis of 3D structure of protein using RasMol through command line 9
7. Molecular Docking of protein and ligand by HEX 10
8. Analysis of 3D structure of protein and nucleic acid using Cn3D 11
9. QTL databases 12

I.  Course Title: Advances in Reproductive Biotechnology

Il. Course Code: BTY 708

1. Credit Hours: 2+1

IV. Aim of the Course

Understanding the reproductive technigues in farm animals

V. Theory

Unit |

Micromanipulation of embryos and gametes, Somatic Cell Nuclear Transfer (SCNT), nuclear reprogramming,
Transgenic animal production, combining transgenic and SCNT, gene targeting, genome editing and disease
modeling.

Unit 11

In vivo Vs in-vitro production of embryos, Embryos quality, transcriptomics, metabolomic approach, sperm
sexing technologies and their application, Preimplantation genetic diagnosis and screening, Epigenetic
reprogramming, large offspring syndrome.

Unit I

Sources of stem cells, Embryonic stem cells, spermatogonial stem cells, induced pluripotent stem cells, stem
cells application in regenerative medicine and disease therapeutics.

Unit IV

Social, ethical, religious and regulatory issues related to assisted reproductive technology, transgenic and stem
cells therapy.

VI. Practicals

e Micro assisted fertilization- ICSI

e Embryo biopsy for PGD and sexing

e Sperm quality analysis by flow cytometry

e Embryo quality analysis

e SCNT protocol

e Isolation and characterization of embryonic stem cells

e Gene expression in sperm and embryos

VI1. Suggested Reading

e Gordon I. 2005. Reproductive Techniques in Farm Animals. CABI

S. No. Topic No. of Lectures/Practicals
Theory
1. Micromanipulation of embryos and gametes, Somatic cell nuclear transfer (SCNT) and Nuclear
reprogramming 1-3
2. Transgenic animal production and SCNT 4-5
3. Gene targeting 6
4. Gene editing and disease modelling 7-8
5. Invivo vs in-vitro embryos 9-10
6. Embryos quality, Transcriptomics, Metabolomic approach 11-13
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7. Sperm sexing technologies and their applications 14-15

8. Pre implantation genetic diagnosis and screening 16-17
9. Epigenetic reprogramming 18
10. Large offspring syndrome 19-20
11. Source of stem cells, embryonic stem cells, spermatogonial stem cells 21-23
12. Induced pluripotent stem cells 24-25
13. Stem cells application in regenerative medicine and diseases therapeutics 26
14. Social, ethical, religious and regulatory issues related to assisted reproductive technology 27
15. Transgenic and stems cells therapy 28
Practical

1. Micromanipulator, micro assisted fertilization, ICSI protocol 1-2
2. Embryo biopsy-sexing 3-4
3. Sperm preparation and sperm quality analysis by flow cytometry 5-6
4. Embryo quality analysis- Morphological assessment and staining technique 7-8
5. SCNT protocol- enucleation, somatic cell injection, fusion activation and embryo culture 9-10
6. Isolation of inner cell mass from blastocyst, culture and characterisation of embryonic stem cells 11
7. Gene expression in sperm and embryos 12

. Course Title: Advances in Animal Cell Culture

Il. Course Code : BTY 709

I1. Credit Hours : 2+1

IV. Aim of the Course

Understanding the latest development in animal cell culture

V. Theory

Unit |

Development of cell lines using various methods, Characterization of cell lines by morphology, Chromosome
analysis, DNA content, Isoenzyme analysis and antigenic markers, DNA fingerprinting.

Unit 11

Setting of new cell culture lab, Detection methods for cell culture contaminants, Three dimensional culture-
classification of 3D culture methods and microfluidics, Tissue engineering- types of cells, Scaffold materials,
Bioprinting, Bioartificial organs, Flow cytometry and its applications in cell culture.

Unit I

DNA transfer by viral and non viral methods, Expression of recombinant proteins in mammalian and avian cell
lines.

Unit IV

Monoclonal antibody production and characterization, Up-stream and downstream processing of cell culture
based vaccines, Diagnostic antigens and other pharmaceutical agents, Cell culture fermentors.

VI. Practicals

e Primary and secondary mammalian cell culture

e Development of transformed cells

e Characterization of cell lines by karyotyping

e Transfection of cells with recombinant DNA

e  Expression of recombinant proteins

e Scaling-up of cultures

e Flow cytometry

e Immunization of mice

¢ Maintenance of myeloma cell lines

e Fusion

e  Characterization of mAbs

VII. Suggested Readings

e Freshney RI. 2005. Culture of Animal Cells. Wiley Liss.

e Portner R. 2007. Animal Cell Biotechnology. Humana Press

S. No. Topic No. of Lectures/Practicals
Theory

1. Development of cell lines using various methods 1-2
2. Characterisation of cell lines by morphology 3
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3. Characterisation of cell lines by chromosome analysis 4
4. Characterisation of cell lines by DNA content, isoenzyme analysis and antigenic markers 5-6
5. Characterisation of cell lines DNA fingerprinting 7
6. Setting of new culture lab 8
7. Detection methods for cell culture contaminants 9-10
8. Classification of 3D culture methods and micro fluidics 11-12
9. Tissue engineering- types of cells, scaffold materials, bio printing, bio artificial organs 13-14
10. Flow Cytometry and its applications in cell culture 15
11. DNA transfer by viral and non viral methods 16
12. Expression of recombinant proteins in mammalian and avian cell lines 17-18
13. Monoclonal antibody production and characterisation 19-20
14. Upstream and downstream processing of cell culture based vaccines, diagnostic antigens and other
pharmaceutical agents 21-23
15. Cell culture fermentors 24
Practical
1. Primary and secondary mammalian cell culture 1
2. Development of transformed cells 2
3. Characterization of cell lines by karyotyping 3
4. Transfection of cells with recombinant DNA 4
5. Expression of recombinant proteins 5
6. Scaling-up of cultures 6
7. Flow Cytometry 7
8. Immunization of mice 8
9. Maintenance of myeloma cell lines 9
10. Fusion 10
11. Characterisation of Mabs 11

. Course Title: Industrial Biotechnology

Il. Course Code: BTY 710

I11. Credit Hours: 2+1

IV. Aim of the Course

Understanding the fermentation process and Bioenergy system

V. Theory

Unit |

Introduction to fermentation process, Microbes and enzymes of industrial importance, screening and genetic
improvement of industrially important microorganisms, Microbial metabolites, Microbial growth, substrate
degradation and product formation, recombinant products.

Unit 1l

Fermentation systems, Batch culture, Continuous culture, Fed-batch culture, Kinetics of growth and product
formation, Design of a fermenter, Basic functions of a fermenter for microbial or animal cell culture, Aseptic
operation and containment, Construction and components, Types of fermenters, Fermenters for animal cell
culture, Sterilization of reactor.

Unit I

Media for industrial fermentations: Typical media, Medium formulation, Precursors and metabolic regulators,
Antifoams. Upstream and Downstream processing, Filtration, Centrifugation, Cell disruption, Liquid-liquid
extraction, chromatography, membrane processes, drying, crystallization, whole broth processing.

Unit IV

Bioenergy- Gaseous fuels: Biohydrogen, Biomethane and Microbial fuel cell; Liquid fuels: Bioethanol,
Biodiesel and Biobutanol, Aerobic and Anaerobic wastewater treatment processes—Single cell protein
production, Metal leaching, Industrial chemicals, Food additives, Food supplements, Health care products.

VI. Practicals

e Isolation of Industrially important enzyme producing microorganisms

e Strain improvement

e Bioreactor operation

e Production of Industrial compounds, enzymes

e Downstream processing- Filtration, Centrifugation, Cell disruption,

e Liquid-liquid extraction, Chromatography- HPLC

¢ Microbial fuel cell design and operation for waste water treatment
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VII. Suggested Readings

e Alberghina L. 2000. Protein Engineering for Industrial Biotechnology. Routledge.

e Kun LY. 2006. Microbial Biotechnology. World Scientific.

¢ Singh, R and Ghosh SK. 2004. Industrial Biotechnology. Global Vision Publ. House.
e Thomson J. 2006. Your Guide to Industrial Biotechnology. Abhishek Publ.

S. No. Topic No. of Lectures/Practicals
Theory

1. Introduction to fermentation process, history of fermentation process 1
2. Enzymes of industrial importance, Microbes producing Industrially important enzymes 2
3. Screening of microbes for enzyme production 3
4. Genetic improvement of microorganism for improved production 4-5
5. Microbial growth studies and their metabolites-primary and secondary 6
6. Product formation by substrate degradation 7
7. production of recombinant products 8
8. Batch, continuous and fed batch fermentation 9-10
9. Kinetics of growth and product formation 11-12
10. Design of a fermenter, basic functions, types of fermente 13
11. Animal cell culture by using bioreactors, fermenters for Animal cell culture 14
12. Aseptic operation, containment, sterilization 15-16
13. Medium formulation, precursors, metabolic regulators, antifoams 17-18
14. Upstream and down stream processing 19
15. Filteration, centrifugation 20
16. Extraction, chromatography, membrane process 21-22
17. Drying crystallization, whole broth processing 23-24
18. Bioenergy production 25
19. Biohydrogen, biomethane, biodiesel and biobutanol production 26
20. Microbial fuel cells 27
21. Aerobic treatment of waste water 28
22. Anaerobic waste water treatment 29
23. Singel cell protein production, Metal leaching 30
24. Food additives 31
25. Food supplements and health care products 32
Practical

1. Isolation of industrially important enzyme producing microorganism 1
2. Screening for enzyme production 2
3. Extraction and characterization of enzymes 3
4. Enzyme kinetics 4
5. Strain improvement by different methods 5
6. Bioreactor operation 6
7. Optimiisation of enzyme and industrial compounds production using bioreactor 7
8. Filteration 8
9. Cell disruption 9
10. Chromatography 10-12
11. Microbial fuel cell design 13
12. Optimisation of electrodes, catholyte 14
13. Waste water treatment 15-16

I.  Course Title: Rumen and Feed Biotechnology

Il. Course Code: BTY 711

1. Credit Hours: 2 +1

IV. Aim of the Course

Understanding the rumen ecosystem and manipulation of rumen microbes

V. Theory

Unit |

Rumen ecosystem, Classification of rumen microbes, Isolation, Cultural characters, Rumen fermentation,
Techniques to increase production of rumen microbes, Metabolic inter-relationship between rumen microbes.
Feed processing and preservation, Microbial bioconversion of lignin and cellulose rich feeds, Factors affecting
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delignification, Large scale bioconversion of substrates, Pretreatment of feeds, Chemical vs microbial treatment

of feeds, Anti-nutritional factors present in feeds, Microbial detoxification of aflatoxins, mimosine and other

anti-metabolites present.

Unit I

Manipulation of rumen methane production, Addition of methane inhibitors, Non-genetic manipulation of

rumen microbes, Addition of antibiotics, Selective defaunation, Addition of fats, Addition of protein

degradation protectans, Addition of buffer substances, Rumen escape proteins.

Unit IV

Genetic manipulation of rumen microflora to improve feed utilization, manipulation of rumen microbes by

recombinant DNA technology, Inter species H, transfer and its importance, Single cell protein (SCP) as animal

feed-Rumen metagenomics, methods of studying rumen metagenome, conventional cloning and sequencing of

metagenomic DNA, NGS based shot gun sequencing, amplicon sequencing of 16 S/ 18S rRNA hyper variable

regions, Bioinformatics analysis of metagenomic sequence data use of probiotics, microorganisms and proteins

used as probiotics, mechanism of action of probiotics, immune response to probiotics, anti-mutagenic and anti-

tumour activities of probiotics.

VI. Practicals

e Introduction to feeds and fodders for ruminants

¢ Estimation of proximate principles, Fibre fractions in concentrates and roughages

e Methods for evaluating rumen fermentation parameters

e Sampling of rumen contents, Microbial and protozoal count, fixing and staining of rumen protozoa and
bacteria

e  Estimation of rumen fermentation parameters-pH, Rumen NH3-N, Lactic acid

¢ In-vitro Gas Production Test -(IVGPT)

¢ Rumen liquor analysis, Total volatile fatty acids, individual volatile fatty acids, ammonia Nitrogen

e TCA precipitable Nitrogen-Methane production

e Rumen microbial enzyme assay

e Isolation of DNA from rumen samples

¢ Rumen metagenome and Bioinformatics analysis of metagenomic sequence data

VII.Suggested Readings

e Huffnagle GB and Wernick S. 2007. The Probiotics Revolution: The Definitive Guide to Safe, Natural
Health. Bantam Books.

e Kalidas S, Paliyath G, Pometto A and Levin RE. 2004. Functional Foods and Biotechnology. CRC Press.

e Roger A. 1989. Food Biotechnology. Cambridge Univ. Press.

e Hobson PN and Stewart CS. 1997. The Rumen Microbial Ecosystem.

S. No. Topic No. of Lectures/Practicals
Theory
1. Rumen ecosystem — Classification of rumen microbes 1-2
2. Isolation and Cultural characters of rumen microbes 3-4
3. Rumen fermentation, techniques to increase production of rumen microbes 5-6
4. Metabolic inter-relationship between rumen microbes 7
5. Feed processing and preservation, microbial bioconversion of lignin and cellulose rich feeds -Factors

affecting delignification, large scale bioconversion of substrates 8-9
6. Pretreatment of feeds, chemical vs microbial treatment of feeds, anti-nutritional factors present

in feeds 10-11
7. Microbial detoxification of aflatoxins, mimosine and other anti-metabolites present. 12-13
8. Manipulation of rumen methane production, addition of methane inhibitors 14-15
9. Non-genetic manipulation of rumen microbes, addition of antibiotics, selective defaunation,

addition of fats, addition of protein degradation protectans, addition of buffer substances,

rumen escape proteins. 16-17
10. Genetic manipulation of rumen microflora to improve feed utilization, manipulation of rumen

microbes by recombinant DNA technology 18-19
11. Inter species H, transfer and its importance, single cell protein (SCP) as animal feed 20
12. Rumen metagenomics-methods of studying rumen metagenome-conventional cloning and

sequencing of metagenomic DNA 21-22
13. NGS based shot gun sequencing, amplicon sequencing of 6S/18S rRNA hyper variable regions 23-24
14. Bioinformatics analysis of metagenomic sequence data 25-26
15. Use of probiotics-microorganisms and proteins used as probiotics 27-28
16. Mechanism of action of probiotics, immune response to probiotics. 29-30
17. Anti-mutagenic and anti-tumour activities of probiotics. 31-32
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Practical

Introduction to feeds and fodders for ruminants

Estimation of proximate principles in concentrates and roughages

Estimation of fibre fractions in concentrates and roughages

Methods for evaluating rumen fermentation parameters

Sampling of rumen contents, Microbial and protozoal count

Fixing and staining of rumen protozoa and bacteria

Estimation of rumen fermentation parameters-pH, Rumen NH3-N, Lactic acid
In-vitro Gas Production Test (IVGPT)

Rumen liquor analysis, Total volatile fatty acids, Individual volatile fatty acids — ammonia nitrogen
10 TCA precipitable Nitrogen-Methane production

11. Rumen microbial enzyme assay

12. Collection,isolation and quality check of DNA from rumen samples

13. Rumen metagenome and Bioinformatics analysis of metagenomic sequence data
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Syllabus for the Preliminary Comprehensive Examination for M.V.Sc. in Veterinary
Biotechnology

Origin and evolution of cells, Chemical components of a cell, Structural organization and different
organelles of the cell. Cell membrane transport, Nuclear transport, protein synthesis and sorting to different
cellular destinations, catalysis and use of energy by cells, Electron transport chain, chemiosmotic coupling,
mechanism of muscle contraction, cell crawling, organelle transport and separation of mitotic chromosome.
Cell signaling, feedback, crosstalk and networks of cellular signal transduction, steroid hormones, Gated
ion channels, Receptor protein kinases, The JAK/ STAT Pathway, G Protein-Coupled Receptors, Second
messengers and protein phosphorylation — cyclic AMP, Cyclic GMP, Phospholipids and Ca®*, Integrins and
Signal transduction, Regulation of the Actin cytoskeleton, Cell cycle, regulators of cell cycle, events of M
phase.

History, scope and applications of molecular biology, Discovery and structure of DNA, RNA and proteins,
Organization of prokaryotic and eukaryotic genome, Gene transfer in microorganisms, DNA replication,
transcription, RNA processing, genetic code, translation in prokaryotes and eukaryotes, Regulation of gene
expression. Enzymes used in molecular biology and recombinant DNA research, Cloning and expression
vector, shuttle vectors, Polymerase chain reaction and different types of PCR, Synthesis and types of
probes, Nucleic acid hybridization and blotting, Construction of gene libraries and cDNA library, Gene
mapping.

Cloning in bacteria and animal cells, identification and synthesis of gene of interest, Restriction enzyme
digestion, ligation, transformation, identification and enrichment of recombinant clones, expression of
recombinant DNA in prokaryotic and eukaryotic vectors, strategies for purification of expressed protein.
Molecular mechanism of mutation, DNA repair, site directed DNA alterations and gene manipulations,
Gene editing techniques, Methods of DNA sequencing, Genetics of tumorigenic region of agrobacteria,
Ethics, legal issues and safety aspects of genetic manipulation.

History of cell culture development, Methods of sterilization, Different tissue culture techniques including
primary culture, Continuous cell lines, Organ culture, Cell bank. Different types of cell culture media,
Serum, growth supplements, Balanced salt solution, Serum free media, Enzymes used in cell culture,
Factors affecting the growth of cells.

Cell culture contaminants, Cryopreservation of primary culture and cell line, Cell cloning, Isolation and
culturing of adult and embryonic stem cells, Types of cell culture bioreactor, Cell counting and cytotoxic
assays. Hybridoma technology and monoclonal antibody production, Applications of animal cell culture
and monoclonal antibodies, Therapeutic applications of adult stem cells.

Historical perspective of development of molecular diagnostic technology, Development and optimisation
of nucleic acid detection assays, Concept of development of group and strain specific diagnostics, Basis for
selection of gene/ nucleotide sequence of pathogenic organism to target for detection, Principle of
development of pathogen specific DNA probes,

Types and applications of molecular diagnostic assays, Restriction endonuclease analysis for identification
of pathogens, Blotting techniques. Signal, target and probe based amplification techniques, TBA NASBA,
SSSR/ 3SR, SDA, LAMP, LCR, History, principle and Applications of PCR, Cyclic parameters in PCR,
Real time PCR, Variations in PCR. Advancements in diagnostic technology platforms including DNA array
technology, biosensors, Nanodiagnostics, Mass spectrometry, Molecular cloning, DNA sequencing, Bead
based assays and lateral-flow device technology.

Introduction, Database searching - Biological data acquisition, Retrieval methods for DNA sequence,
protein sequence and protein structure information, General Introduction of biological databases, Nucleic
acid databases (NCBI, DDBJ, and EMBL), Protein databases (Primary, Composite, and Secondary),
Specialized Genome databases (SGD, TIGR and ACeDB).

DNA markers, Properties of DNA markers, RFLPs, Minisatellite and Microsatellite markers, PCR based
markers- RAPD, PCR-RFLPs.

Assisted Reproductive Technology (ART), History, Role of biotechnology in ART, importance of assisted
reproductive technology in human and animals. Somatic cell nuclear transfer of domestic animals and
application, Isolation and characterization of embryonic stem cells, Different applications of embryonic
stem cells.

101



102



Veterinary Extension
Education



104



DEPARTMENT OF VETERINARY AND ANIMAL HUSBANDRY
EXTENSION EDUCATION
Course Structure for M.V.Sc. in Veterinary Extension Education Degree Programme
(Semester wise)

Course no. Course Title Credit | Semester
SSS 600* | STATISTICS FOR SOCIAL SCIENCES 2+1 |
EXT 601* | DEVELOPMENT PERSPECTIVES OF EXTENSION EDUCATION 2+1 I
EXT 602* | COMMUNICATION FOR LIVESTOCK DEVELOPMENT 1+1 |
EXT 603* | DIFFUSION AND ADOPTION OF INNOVATIONS 2+1 |
EXT 604 | PROGRAMME PLANNING AND EVALUATION 1+1 I
EXT 605* | RESEARCH METHODOLOGY 2+1 |
EXT 606 |SOCIAL PSYCHOLOGY AND GROUP DYNAMICS 1+1 I
EXT 607* | LIVESTOCK ENTREPRENEURSHIP 142 |
EXT 608* g:ch#glg RESOURCE MANAGEMENT IN ANIMAL HUSBANDRY 141 I
EXT 609 | GENDER EMPOWERMENT AND LIVESTOCK DEVELOPMENT 1+0 I
EXT 610 |FARM JOURNALISM 1+1 |
EXT 691 | MASTER’S SEMINAR 140 | land Il
EXT 699 | MASTER’S RESEARCH 0+30 | land Il

*Compulsory Courses
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DEPARTMENT OF VETERINARY AND ANIMAL HUSBANDRY EXTENSION

EDUCATION

Course Structure for Ph.D. in Veterinary Extension Education Degree Programme

(Semester wise)

Course no. Course Title Credit | Semester
EXT 701 |ORGANIZATIONAL LEADERSHIP AND MANAGEMENT 2+0 I
EXT 702* |RECENT TRENDS IN RESEARCH TECHNIQUES IN SOCIAL SCIENCES 2+1 |
EXT 703* | TRAINING FOR DEVELOPMENT 1+1 |
EXT 704* |POLICIES AND REGULATIONS IN LIVESTOCK SECTOR 1+0 |
EXT 705 |EDUCATIONAL TECHNOLOGY 2+1 I
EXT 706* | DYNAMICS OF SOCIAL CHANGE 2+0 |

MONITORING AND EVALUATION OF LIVESTOCK DEVELOPMENT
EXT 707 PROGRAMMES 2+1 I
EXT 708 | THEORY CONSTRUCTIONS IN SOCIAL SCIENCES 1+0 |
EXT 709 |FACILITATION FOR DEVELOPMENT 2+1 |
EXT 710 | MANAGING EXTENSION ORGANIZATIONS 2+1 I
EXT 791 | DOCTORAL SEMINAR-I 1+0 | land Il
EXT 792 | DOCTORAL SEMINAR-II 1+0 | land Il
EXT 799 | DOCTORAL RESEARCH 0+75 | land Il

*Compulsory Courses

106




Course Contents
M.V.Sc. in Veterinary Extension Education

. Course Title : Development Perspectives of Extension Education

Il. Course Code : EXT 601

1. Credit Hours : 2 +1

IV. Aim of the Courses

e To acquaint the students with different extension approaches and their implications in animal husbandry.

e To make students realise the importance of linkages among departments and various institutions.

e To acquaint the students with the recent development in extension.

V. Theory

Unit |

Important concepts in extension science; various schools of thought; Critical review and reflections on the

philosophy and principles of extension.

Unit 1l

Implications of earlier extension efforts. Emerging issues, problems and challenges of animal husbandry

extension education.

Unit 11

Changing approaches — ToT approach, Education Approach, Farmer Participatory Approaches (PRA, RRA,

PLA, PTD, PCD, etc.), Demand Driven approach, Market led extension, FSA, Commodity Specific

Approach, Market led Extension; Classification of PRA, Differences between PRA and RRA; Global

concepts of extension (SAARC, BRICS, US, Japan, UK, Philippines and Israel) and its application to

Indian context. Privatization of extension. Public Private Partnership.

Unit IV

Extension approaches of State and Central Governments, ICAR, SVUs/ SAUs, NGOs, corporate and other

organizations. Extension Advisory Services - Meaning, Concept - Challenges in Animal Husbandry Extension

Advisory Services. Extension approaches followed in current livestock development programmes, viz.,

Rashtriya Gokul Mission, National Livestock Mission, Rashtriya Krishi Vikas Yojana, Livestock Insurance

Scheme, Livestock Health and Disease Control, Pashu Sanjivini, National Programme for Dairy Development,

National Programme for Bovine Breeding, Aatmanirbhar Bharat Abhiyaan and digital initiatives such as E-

Pashudhan Haat, National Animal Disease Reporting System for livestock development, etc. Linkages between

researcher-extension agent - livestock farmer-industry in the generation, Dissemination and commercialization

of animal husbandry practices/ technologies.

VI. Practical

Study of the extension approaches, functions, roles, responsibilities, organizational set-up of State Animal

Husbandry Department/ Livestock Development Agency/ Dairy Federation/ Rural Development agencies, Study

of selected FPOs, CIGs, NGOs, SHGs, etc. Critical analysis of cases on linkage between different actors of

animal husbandry sector.

VII.Suggested Reading

e Anandajayasekeram P, Puskur R, Sindu Workneh and Hoekstra D. 2008. Concepts and practices in
agricultural extension in developing countries: A source book. IFPRI (International Food Policy Research
Institute), Washington, DC, USA, and ILRI (International Livestock Research Institute), Nairobi, Kenya.
275 pp. https://cgspace.cgiar.org/bitstream/handle/10568/99/Source_book.pdf

e Ashok G, Sharma P, Anisha S and Prerna T. 2018. Agriculture Extension System in India Review of Current
Status, Trends and the Way Forward, Indian Council for Research on International Economic Relations
(ICRIER). http://icrier.org/pdf/Agriculture-Extension-System-in-India-2018.pdf

e  Bitzer V, Wongtschowski M, Hani M and Blum M. 2016. New directions for inclusive Pluralistic Service
Systems. In  New Directions for Inclusive Pluralistic Service Systems Rome (Italy). FAO.
http://www.fao.org/3/a-i6104e.pdf

e Burton ES and Kristin D. 2014. Status of Agricultural Extension and Rural Advisory Services Worldwide.
GFRAS: Lindau, Switzerland. http://www.g-fras.org/en/knowledge/gfras-publications.html?download=
391:status-of- agricultural-extension-and-rural-advisory-services-worldwide

e Burton ES, Robert PB and Andrew JS. 1997. Improving agricultural extension A reference manual, FAO
Rome https://www.oerafrica.org/FTPFolder/Website%20Materials/Agriculture/haramaya/Perspective_Agri
cultural_Extension/Attachment/Improving%20AgEX.-FAQO.pdf

e Dahama OP and Bhatnagar OP. 1987. Education and Communication for Development. Cambridge Univ.
Press.

e Davis K and Sulaiman RV. 2016. Extension Methods and Tools. Module 2 NELK. GFRAS. https://www.g-
fras.org/en/component/phocadownload/category/70-new-extensionist-learning-kit-nelk.html?download
=560:nelk-module-2-extension-methods-and-tools-textbook
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http://www.g-fras.org/en/component/phocadownload/category/70-new-extensionist-learning-

Dharma OP. 2017. Development Perspectives in Extension Education Agro Tech Publishing Academy,
Udiapur

FAO. 2016. New directions for inclusive Pluralistic Service Systems. Report of FAO Expert Consultation.
Food and Agriculture Organization of the United Nations and Royal Tropical Institute, Rome.
http://www.fao.org/3/ai6103e.pdf

GFRAS. 2016. The New Extensionist Learning Kit. http://g-fras.org/en/knowledge/new-extensionist-
learningkit-nelk.html#module-1- introduction-to-the-new-extensionist

Gwyn EJ and Garforth C. n.d. The history, development, and future of agricultural extension. FAO. Rome.
http://www.fao.org/docrep/W5830E/w5830e03.htm

Rivera WM and Schram SG. (Ed). 1987. Agricultural Extension World wide — Issues, Practices and
Emerging Priorities. Croome Helm,

Roling N. 1988. Extension science, information systems in agricultural development. Cambridge University
Press

S Adolph B. 2011. Rural Advisory Services Worldwide: A Synthesis of Actors and Issues. GFRAS: Lindau,
Switzerland.  https://www.g-fras.org/en/knowledge/gfras-publications.html?download  =6:rural-advisory-
services-worldwide and start=40

Swanson BE. 2008. Global Review of Good Agricultural Extension and Advisory Service

Practices. Food and Agriculture Organization of the United Nations. Rome. http://www.fao.org/docrep/
pdf/011/i0261e/i0261e00.pdf

Van den Ban AW and Hawkins HS. 1998. Agricultural extension- Chapter 10, BSL, CBS Publishers and
Distributors.

Course outlines

S. No. Topic No. of Lectures/Practicals
Theory
1. Important concepts in extension science 1
2. Various schools of thought in extension 2
3. Critical review and reflections on the philosophy of extension 2
4. Critical review and reflections on the principles of extension 1
5. Implications of earlier extension efforts. 1
6. Emerging issues, problems and challenges of animal husbandry extension education 2
7. Changing approaches — ToT approach, Education Approach, Demand Driven approach, Market led

extension, FSA, Commodity SpecificApproach, Market led Extension 3
8. Farmer participatory approaches (PRA, RRA, PLA, PTD, PCD, etc Classification of PRA, Differences

between PRA and RRA 3
9. Global concepts of extension (SAARC, BRICS, US, Japan, UK, Philippines and Israel) and its

application to Indian context 3
10. Systems Concepts - FSA, Commodity Specific Approach, Market led Extension, Privatization of

extension. Public Private Partnership 3
11. Extension approaches of State and Central Governments, ICAR, SVUs/ SAUs, NGOs, corporate and

other organizations 4
12. Extension Advisory Services - Meaning, Concept — Challenges in Animal Husbandry Extension

Advisory Services 2
13. Extension approaches followed in current livestock evelopment programmes, viz., Rashtriya Gokul

Mission, NationalLivestock Mission, Rashtriya Krishi Vikas Yojna, Livestock Insurance Scheme,

Livestock Health and Disease Control, Pashu Sanjivini, National Programme for Dairy Development,

National Programme for Bovine Breeding, Aatmanirbhar Bharat Abhiyaan and digital initiatives such

as E-Pashudhan Haat,National Animal Disease Reporting System for livestock development, etc. 2
14. Linkages between researcher-extension agent — livestock farmer-industry in the generation of animal

husbandry practices/ technologies 1
15. Linkages between researcher-extension agent livestock farmer- industry in the dissemination and

commercialization of animal husbandry practices/ technologies 1
Total 32
Practicals
1. Study of the extension approaches, functions, roles, responsibilities 1
2. Organizational set-up of State Animal Husbandry Department 1
3. Organizational set-up dairy/ rural development agencies 2
4. Organizational set-up of ICAR institutions 2
5. Study onthe formation of FPOs — principles, practices, requirements, procedures 2
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Study on the formation of CIGs - principles, practices, requirements, procedures

Study on the formation of SHGs principles, practices, requirements, procedures

Role of NGOs in developmental perspectives

Critical analysis of cases on linkage between different actors of animal husbandry sector.

0. Critical analysis of livestock development programmes

Total 1

RO ~NO
ONNRE RPN

. Course Title: Communication for Livestock Development

Il. Course Code : EXT 602

I1l. Credit Hours : 1+1

IV. Aim of the Course

To acquaint students with dynamics of communication and apply in development of livestock sector.

V. Theory

Unit |

Communication- meaning, concept, purpose and process of communication- Models and theories of

communication: Aristotle, Berlo, Osgood Schramm, Shanon and Weaver, Johari window, New Comb, Westley

and McLean, etc. Critical analysis of models and theories of communication. Recent developments in

communication theories and models.

Unit 11

Types of communication-intrapersonal, interpersonal, verbal and non-verbal; Criteria of effective

communication, Determinants of communication- Empathy, credibility, fidelity, distortion, feedback and

barriers to effective communication; Group and mass communication. Key communicators and their role in

livestock development. Organizational Communication - formal- informal; downward-upward- horizontal;

Problems in organizational communication.

Unit I

Business Communication: Relevance and importance in livestock business development. Features of business

communication, Guidelines for business communication, formal and informal business communication, Various

types of business communication (Letters, Reports, Proposals, Manuals, Outreach writing (Advertisements,

Pamphlets, Signs, Press Release, etc.). Effective business communication.

Unit IV

ICT-concept, importance and types of tools and applications; Role and significance of ICT tools in Animal

Husbandry Development - Use and importance of Social Media in livestock development. Overview of

emerging technologies.

V1. Practical

EXercises in improving communication skills (Speaking skill — Public speaking, Persuasive speech, Informative

speech, etc.) Exercises on Listening, Exercises on Reading, Exercises on Non-verbal communication,

Writing of Business Communication, Identification of key communicators, Communication barriers,

distortion and fidelity in livestock development. Identification of different social media tools used for livestock

development; Comparative study of different tools and their areas of applications in animal husbandry sector;

Hands on experience in writing blogs; ICT tools in Animal Husbandry Extension delivery system; Analysis of

web portals — KVK portals, Knowledge portal, ICAR, SAUs, etc.

VII.Suggested Reading

e Bhagat Amit K. Communication as a Management Tool: Principles and Practices. Akhand Publishing
House, New Delhi. 2012

e Cragan FJ and Wright WD. 1999. Communication in Small Groups — Theory, Process, Skills. Wadsworth
Publ.

e Mecquail D and Windahl S. 1993. Communication Models for the Study of Mass Communications. Longman
Publ.

¢ Ray GL. 2011. Extension, Communication and Management. Kalyani Publishers, Ludhiana.

e Rogers EM and Shoemaker FF. 1971. Communication of Innovations: A Cross — Cultural Approach. The
Free Press.

¢ Roloft Michael F. 1981. Interpersonal Communication. Sage Publ.

e Ruben Brent D. Communication and Human Behaviour. McMillan Publishing Company. New York. 1984.

¢ Sehgal MK and Khetrapal V. 2008. Business Communication. Excel Books. New Delhi.

e Srinivasa Raju Melkote and H Leslie Steeves. 2001. Communication for Development Theory and Practice
for empowerment and social justice. Sage Publications

e Andres D and Woodard J. 2013. Social media handbook for agricultural development practitioners.
Publication by FHI360 of USAID. http://ictforag.org/toolkits/social/SocialMedia 4AgHandbook.pdf

e Barber J, Mangnus E and Bitzer V. 2016. Harnessing ICT for agricultural extension. KIT Working Paper
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2016: 4. https://2130u636shOptPh.D.141fqeil-wpengine.netdna-ssl.com/sed/wp-content/uploads/sites/2/
2016/11/KIT_WP2016-4 Harnessing-1CT-for-agricultural-extension.pdf

Bheenick K and Bionyi I. 2017. Effective Tools for Knowledge Management and Learning in Agriculture
and Rural Development. CTA Working paper. https://publications.cta.int/media/publications/downloads/
1986_PDF.pdf

FAO 2011. E-learning methodologies a guide for designing and developing e-learning courses. Food and
Agriculture Organization of the United Nations. http://www.fao.org/docrep/015/i2516e/i2516e.pdf

George T, Bagazonzya H, BallantyneP, Belden C, Birner R, Del CR and Treinen S. 2017. ICT in
agriculture: connecting smallholders to knowledge, networks, and institutions. Washington, DC: World
Bank. https://openknowledge.worldbank.org/handle/10986/12613 16

Mayer RE. 2005. The Cambridge handbook of multimedia learning. New York: University of Cambridge.
Mittal N, Surabhi, Gandhi, Sanjay and Gaurav T. 2010. Socio-Economic Impact of Mobile Phones on
Indian Agriculture. ICRIER Working Paper No. 246, Indian Council for Research on International
Economic Relations (ICRIER), New Delhi.

Saravanan R and Suchiradipta B. 2016. Social media policy guidelines for agricultural extension and
advisory services, GFRAS interest group on ICT4RAS, GFRAS: Lindau, Switzerland. www.g-fras.org/
en/knowledge/gfras-publications.html?download=415:social-media-policy-guidelines-for-agricultural-
extension-and-advisory-services

Saravanan R. 2010. (Ed.) ICTs for Agricultural Extension: Global EXxperiments, Innovations and
Experiences, New India Publishing Agency (NIPA), New Delhi. http://www.saravananraj. net/wp-
content/uploads/2014/12/32_India_ICTs-for-Agricultural- Extension_Saravanan.pdf

World Bank. 2017. ICT in Agriculture (Updated Edition): Connecting Smallholders to Knowledge,
Networks, and Institutions. Washington, DC: World Bank. https://openknowledge. worldbank.org/handle/
10986/27526

Course Outline

S. No. Topic No. of Lectures/Practicals
Theory
1. Communication — meaning, concept, purpose of communication 1
2. Models and theories of communication: Aristotle, Berlo, Osgood Schramm, Shanon and Weaver, Johari
window, New Comb, Westley and McLean, etc. 1
3. Critical analysis of models and theories of communication. 1
4. Recent developments in communication theories and models 1
5. Types of communication-intrapersonal, interpersonal, verbal and non-verbal 1
6. Criteria of effective communication, Determinants of communication-Empathy, credibility, fidelity,
distortion, feedback 1
7. Barriers for effective communication 1
8. Group and mass communication. Key communicators and their role in livestock development 1
9. Organizational Communication - formal- informal; downward-upward- horizontal; Problems in
organizational communication
10. Key communicators and their role in livestock development 1
11. Business Communication: Relevance and importance in Livestock business development 1
12. Features and guidelines for business communication, Formal and informal business communication 1
13. Various types of business communication (Letters, Reports, Proposals, Manuals, Outreach writing
(Advertisements, Pamphlets, Signs, Press Release, etc.) Effective business communication 1
14. ICT-concept, importance and types of tools and applications; Role and significance of ICT tools in
Animal Husbandry Development 1
15. Use and importance of Social Media in livestock development. 1
16. Overview of emerging technologies 1
Total 16
Practicals
1. Exercises in improving communication skills — Oral Communication 1
2. Exercises in improving communication skills — Public speaking 1
3. Exercises in improving communication skills — Persuasive speech 1
4. Exercises in improving communication skills —Informative speech 1
5. Exercises on Listening skills 1
6. Exercise on Reading skills 1
7. Exercise on Non-verbal communication 1
8. Writing of Business Communications 1
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9. Identification of key communicators

10. Role of key communicators

11. Communication barriers

12. Distortion and Fidelity of communication in livestock development.

13. Importance of feedback in communication

14. ldentification of different social media tools used for livestock development

15. Comparative study of different tools and their areas of applications in animal husbandry sector

16. ICT tools in Animal Husbandry Extension delivery system-analysis of web portals — KVK portals,
Knowledge portal, ICAR, SAUSs, etc.

Total 16

e

[N

. Course Title: Diffusion and Adoption of Innovations

Il. Course Code : EXT 603

1. Credit Hours : 2+1

IV. Aim of the Course

To sensitize the students to technology generation, dissemination and its adoption through effective

communication

V. Theory

Unit |

Concept, meaning, importance of diffusion. Elements in diffusion process; Models and theories of diffusion.

Unit 1l

Concept, meaning, importance of adoption. Steps in adoption process. Adoption models; Stages in diffusion-

adoption process; Innovation- Decision Process, Adopter categories and their characteristics. Factors influencing

adoption. Attributes of innovations, Factors affecting the rate of adoption and sources of information.

Consequences of innovations.

Unit 111

Adopter categories and their characteristics. Identification and evaluation of innovations in livestock sector —

Attributes, Reason for adoption, Non-adoption and Discontinuance, Consequences. Diffusion and adoption of

livestock sectoral innovations.

Unit IV

Agricultural Innovation System — Origin of innovation system - Concepts and elements; Innovation vs

Invention, Innovation and types of innovation; Innovations in livestock sector; Role of enabling environment;

Methodologies for AIS Diagnosis; Capacity Development in AlS.

VI. Practical

Identification of adopter categories in the selected village, Study on attributes of innovation of selected dairy

farming technologies/ sheep/ goat/ poultry farming technologies. Identification of sources of information at

different stages of adoption on selected livestock technologies; Study of factors increasing or retarding the rate
of adoption; Consequences of adoption of livestock technologies; Case studies in of Agricultural Innovation

System, Presentation of reports on adoption and diffusion of innovations

VI1. Suggested Reading

e Brown Lawrence A. 1981. Innovation Diffusion: A New Perspective. Communication for Social Change.
Sage Publ.

e Cragan FJ and Wright WD. 1999. Communication in Small Groups — Theory, Process, Skills. Wadsworth
Publ.

e Dasgupta. 1989. Diffusion Agricultural Innovations in Village India.

e Hall A, Sulaiman RV, Beshah T, Madzudzo E and Puskur R. 2009. Agricultural innovation system capacity
development: Tools, principles or policies? Capacity.org (37): 16-17. http://www.capacity.org/en/journal/
practice_reports/tools_principles_or_policies

e |ILRI. 2014. Innovation Platform practice briefs. International Livestock Research Institute.
https://clippings.ilri.org/2014/02/03/ipbriefl/

e Leeuwis C and van den Ban A W. 2004. Communication for rural innovation: Rethinking agricultural
extension. John Wiley and Sons. Methuen.

e OECD. 2012. Innovation for Development. A Discussion of the Issues and an Overview of Work of the
OECD Directorate for Science, Technology and Industry. https://www.oecd.org/innovation/inno/50586
251.pdf

e Ray GL. 2005. Extension Communication and Management. Kalyani Publishers, AA. 1987.

e Rogers EM. 2003. Diffusion of Innovations. Free Press.

e Wiley Eastern. Jalihal KA and Veerabhadraiah V. 2007. Fundamentals of Extension Education and
Management in Extension. Concept Publ. Co.
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e World Bank. 2006. Enhancing Agricultural Innovation: How to Go Beyond the Strengthening of Research
Systems. Washington, DC: World Bank. © World Bank. https://openknowledge. worldbank.org/handle/
10986/7184

e World Bank. 2012. Agricultural Innovation Systems: An Investment Source book. Washington DC, World
Bank. http://siteresources.worldbank.org/INTARD/Resources/335807-1330620492317/ 9780821386842.
pdf

Course outlines

S. No. Topic No. of Lectures/Practicals
Theory
1. Concept, Meaning, Importance of diffusion with special reference to Livestock Sector 1
2. Elements in diffusion process 1
3. Models and theories of diffusion 2
4. Concept, meaning, importance of adoption 1
5. Steps in adoption process. Adoption models 2
6. Stages in diffusion-adoption process; Innovation- Decision Process 2
7. Adopter categories and their characteristics. 1
8. Factors influencing adoption 1
9. Attributes of innovations 1
10. Factors affecting the rate of adoption and sources of information. 1
11. Consequences of innovations. 2
12. Adopter categories and their characteristics 2
13. Identification and evaluation of innovations in livestock sector — attributes, reason for adoption, non-

adoption and discontinuance, Consequences. 3
14. Diffusion and adoption of livestock sectoral innovations 2
15. Agricultural Innovation System — origin of innovation system-concepts and elements 2
16. Innovation vs Invention, Innovation and types of innovation 2
17. Innovations in livestock sector 1
18. Role of enabling environment; Methodologies for AIS Diagnosis 3
19. Capacity Development in AIS 2
Total 32
Practicals
1. Identification of adopter categories in the selected village 2
2. Study on the attributes of innovation of selected dairy farming technologies 2
3. Attributes of innovation of selected sheep/ goat/ poultry farming technologies 2
4. ldentification of sources of information at different stages of adoption on a selected livestock

technologies 2
5. Study of factors increasing or retarding the rate of adoption 2
6. Consequences of adoption of livestock technologies 2
7. Case studies in of Agricultural Innovation System 2
8. Presentation of reports on adoption and diffusion of innovations 2
Total 16

I.  Course Title: Programme Planning and Evaluation

Il. Course Code : EXT 604

I11. Credit Hours : 1+1

IV. Aim of the Course

To expose the students to programme planning, Monitoring and evaluation of animal husbandry development
programmes.

V. Theory

Unit |

Genesis and importance of programme planning. Objectives, principles and steps in programme planning
process. Role of animal husbandry extension agencies and stakeholders in planning and implementation of
Animal Husbandry programmes.

Unit 1l

Extension Participatory Programme planning: Meaning, Role and Benefits; Stakeholders Participation in
Development - Identify Key Stakeholders, EXxamine Stakeholder’s Interests and Impact of the Project, Assess
Stakeholder Power and Interest, Outline a Stakeholder Participation Strategy.
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Unit I

Meaning and Scope of Monitoring; Basic Concepts and Elements in Monitoring; Types of Monitoring;

Techniques of Monitoring; What is Evaluation? Appraisal vs. Monitoring vs. Evaluation vs. Impact Assessment

— Major differences; Types of Evaluation, Evaluation Designs.

Unit IV

Project Management Techniques- Gantt chart, Programme Evaluation and Review Technique (PERT). Critical

Path Method (CPM). Project formulation. Project appraisal in terms of social benefit analysis, logical frame

work. Various stakeholders in livestock development; stakeholder analysis, and report writing.

VI. Practical

Preparation of comprehensive livestock development programme for a village. Developing instruments for

monitoring and evaluation of on-going development programme at village level (Logical Frame Work).

Participatory techniques (RRA, PRA, Case study, etc.). SWOT analysis of a livestock development programme.

VI1. Suggested Reading

e Bagno IB. 2014. Conducting participatory monitoring and evaluation. Pages 81-85 in FAO, Decision tools
for family poultry development.

e Baker H. 1984. The program planning process. Pages 50-64 in D. Blackburn (ed.), Extension handbook.
Guelph, Ontario, Canada: University of Guelph.

e Baum WC and Tolbert SM. 1985. Investing in Development: Lessons of the World Bank Experience,
Oxford University Press.

e Bennett CF. 1979. Analyzing impacts of extension programs. Washington, D.C., USA: U.S. Department of
Agriculture.

e Choudhary S. 1988. Project Management, New Delhi: Tata McGraw Hill.

e Dale R. 2004. Evaluating Development Programmes and Projects, New Delhi, India: Sage Publications

*  Fear FA. 1988. Community needs assessment: A crucial tool for adult  educators. Paper presented at the
MAACE Midwinter Conference, February 1988, Lansing, Michigan, USA.

e GFRAS. 2017. The New Extensionist Learning Kit. 13 Learning Modules for EXtension Professionals.
Lausanne, Switzerland, Global Forum for Rural Advisory Services GFRAS.

e Harold Kerzner. 2013. Project Management: A Systems Approach to Planning, Scheduling, and
Controlling. Wiley

e Hoffman V, Christinck A and Lemma M. (eds.). 2009. Rural Extension. Margraf Publishers GmbH.

e Leagans JP. 1961. Programme planning to meet people’s needs. In: Extension education in community
development, Directorate of Extension, Ministry of Food and Agriculture, Government of India, New Delhi.

e Mukherjee N. 2002. Participatory Learning and Action with 100 field Methods. Concept Publishing
Company, New Delhi.

¢ Rietbergen MJ and Narayan D. 1997. Participatory tools and techniques: A resource Kit for participation
and social assessment. Washington, D.C., USA: The World Bank. Accessed at: www.fao.org/ag/ againfo/
programmes/ en/ lead/ toolbox/ Refer/ STkHold.htm

¢ Roling N. 1988. Extension science: information systems in agricultural development, Cambridge University
Press.

e  Scott Bercun. 2008. Making Things Happen — Mastering Project Management. O’Reilly Publishers

e Somesh K. 2002. Methods for Community Participation - A Complete Guide for Practitioners. Vistar
Publications New Delhi.

e Suvedi M and Kaplowitz MD. 2016. Process Skills and Competency Tools — What Every Extension Worker
Should Know — Core Competency Handbook. Urbana, IL, USAID-MEAS.

e Van den Ban AW and Hawkins HS. 2002. Agricultural extension, CBS Publishers and Distributors, New
Delhi.

Course outlines

S. No. Topic No. of Lectures/Practicals
Theory
1. Genesis and importance of programme planning in Animal Husbandry Sector 1
2. Obijectives, principles and steps in programme planning process 1
3. Role of animal hushandry extension agencies and stakeholders in planning and implementation of
animal husbandry extension programmes 1
4. Participatory Programme planning — Meaning, Role and Benefits 1
5. Stakeholders Participation in Development - ldentify Key Stakeholders, Examine Stakeholder’s
Interests and Impact of the Project 1
6. Assess Stakeholder Power and Interest, Outline a Stakeholder Participation Strategy 1

7. Meaning and Scope of Monitoring; Basic Concepts and Elements in Monitoring; Types of Monitoring 2
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8. Techniques of Monitoring; What is Evaluation? Appraisal vs. Monitoring vs. Evaluation vs. Impact
Assessment — Major differences 1

9. Types of Evaluation, Evaluation Designs 1
10. Project Management Techniques- Gantt chart, Programme Evaluation and Review Technique (PERT).
Critical Path Method (CPM) 2
11. Project formulation, Project appraisal in terms of social benefit analysis, logical frame work 1
12. Various stakeholders in livestock development; 2
13. Stakeholder analysis, and report writing. 1
Total 16
Practicals
1. Preparation of comprehensive livestock development programme for a village 3
2. Developing instruments for monitoring and evaluation 2
3. ldentification of key stakeholders in the livestock development 1
4. Application of developed instruments for monitoring and evaluation of on-going development
programme at village level (Logical Frame Work) 2
5. Data collection and analysis of on-going development Programme of a village 2
6. Simulated exercises on Project Management Techniques-Gantt chart, PERT, CPM 3
7. SWOT analysis of a livestock development programmes 1
8. Report preparation and presentation 2
Total 16

I.  Course Title: Research Methodology

Il. Course Code : EXT 605

I11. Credit Hours : 2+1

IV. Aim of the Course

To impart knowledge and skills in formulating and conducting an independent research in the field of Animal

Husbandry Extension.

V. Theory

Unit |

Concept, nature and scope of research in social sciences. Types of research- fundamental, applied

and action research, experimental and non-experimental research. ldentification of concepts, constructs,

variables. Hypothesis— importance, selection criteria (qualities of a workable hypothesis), formulation and

testing of hypothesis. Selection and formulation of research problem.

Unit 1l

Measurement and levels of measurement; Research designs- exploratory, experimental, and ex-

post-facto research design. Sampling -Sampling methods- probability and non-probability sampling. Sources of

errors.

Unit 111

Methods of data collection— survey method, observation method, interview/ questionnaire method, case study,

content analysis, sociometry, focus group discussion, projective techniques, Online tools of data collection,

Reliability and validity of measuring instruments.

Unit IV

Social statistics — designs in data analysis, Parametric and Non-Parametric statistical methods. Data analysis

and interpretation and inference, Report writing. Review of studies in social research.

VI. Practical

Construction of data collection tools, GPS-enabled data collection, Development of online tools of data

collection (Google Forms, Survey Monkeys, etc.) Application of statistical software for data analysis and

interpretation. Creative scientific thinking, selecting a research problem and working it out with all the steps;

report writing and presentation of the reports.

VI1. Suggested Reading

e Arlene Fink (Ed). 2003. The Survey Kit (10 booklets). Sage Publ.

e Babbie E. 2008. The basics of social research. 4th ed. Belmont, CA, USA; Thompson Wordsworth.

e Creswell JW. 2009. Research design: Qualitative, quantitative, and mixed methods approaches.
Third edition. Thousand Oaks: Sage Publications.

e Creswell John W. 1994. Research Design — Qualitative and Quantitative Approaches. University of
Nebraska, Lincoln.

e Creswell JW. 2012. Educational research: Planning, conducting, and evaluating quantitative and
qualitative research. Fourth edition. Boston, MA: Pearson.
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Edwards AL. 1969. Techniques of Attitude Scale Construction. Vakil, Feffer and Simons

Garrett HE. 1966. Statistics in Psychology and Education. International Book Bureau, Hyderabad.

Goode WJ and Hatt PK. 1952. Methods in Social Research. McGraw-Hill.

Guilford JP. 1971. Psychometric Methods. TATA McGraw Hill.

Henerson EM, Morris LL. and Gibbon CT. 1987. How to Measure Attitudes. Sage Publ.

Kerlinger FN and Lee HB. 2000. Foundations of Behavioral Research. Orlando, FL: Harcourt College
Publishers.

Kumar R. 2014. Research Methodology: A Step —by - Step Guide for Beginners. Fourth Edition. Thousand
Oaks, California: Sage Publications.

Miller Delbert C. 1991. Handbook of Research Design and Social Measurement. Indiana University. Sage
Publ.

NeumanWL. 2006. Social Research Methods: Qualitative and Quantitative Approaches. Toronto: Pearson.
Oppenheim AN. 1979. Questionnaire Design and Attitude Measurement. Heinemann Educational Books.
Sekaran U and Bougie R. 2013. Research Methods for Business A Skill-Building Approach. 6th Edition,
Wiley, New York.

Sivakumar PS, Sontakki BS, Sulaiman RV, Saravanan R and Mittal N. (eds). 2017. Good Practices in
Agricultural Extension Research. Manual on Good Practices in Extension Research and Evaluation.
Agricultural Extension in South Asia. Centre for research on innovation and science and policy (CRISP),
Hyderabad. India.

Course Outline
S. No. Topic No. of Lectures/Practicals
Theory

30.
31.

32

To.tal 3

. Measurement and levels of measurement

. Research Designs - Exploratory research design

. Research Designs Experimental research design

. Research Designs Ex-post-facto research design

. Sampling— concept, meaning importance in social sciences

. Sampling methods - Probability Sampling and Non-Probability sampling

. Sources of errors

. Methods of data collection: Over view of different tools of data collection, selection of appropriate

. Survey method — Purpose, Types, Planning a survey, advantages and limitations
. Observation Method - Purpose, Types, Planning for observation, advantages and limitations
. Interview/ questionnaire method - Purpose, Types, Planning an Interview/ questionnaire, advantages and

. Case study - Purpose, Planning a case study, advantages and limitations

. Content analysis

. Focus Group Discussion

. Sociometry and projective techniques

. Online tools of data collection — concept, meaning, importance and types in social research

. Reliability of measuring instruments — definition, importance in social sciences, Methods to test

. Validity of measuring instruments - definition, importance in Social sciences, Types of validity
. Social statistics — designs in data analysis — criteria for choosing a right a right design and analysis
. Parametric and Non-Parametric statistical methods — use and significance; types of tests used in social

Concept, nature and scope of research in social sciences, scientific vs nonscientific approaches
Research - Characteristics of research, Approaches of Research

Types of Research (Pure/ Basic; Evaluative, Fundamental, applied and action research)
Experimental and non-experimental research

Identification of concepts, constructs, variables

Hypothesis and its importance, Characteristics and sources and Classification of hypothesis
Selection criteria (qualities of a workable hypothesis)

Formulation and testing of hypothesis

Selection and formulation of research problem
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research with implications

Data analysis and interpretation and inference
Report writing

Review of studies in social research
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Practicals

1. Construction of different data collection tools relevant to livestock sector 2
2. GPS-enabled data collection 3
3. Development of online tools of data collection (Google Forms, Survey Monkeys, etc.) 2
4. Application of statistical software for data analysis and interpretation 3
5. Creative scientific thinking 1
6. Selecting a research problem and working it out with all the steps 3
7. Report writing and presentation of the report. 2
Total 16

I.  Course Title: Social Psychology and Group Dynamics

Il. Course Code : EXT 606

I1l. Credit Hours : 1+1

IV. Aim of the Course

To acquaint the students with the structure and functioning of social groups and socio psychological aspects in
interacting with livestock farmers.

V. Theory

Unit |

Concepts, scope and importance of psychology and social psychology in animal husbandry extension,
Perception - nature, laws and selectivity in perception, factors in perception, importance of perception in
extension work, Attitude - nature, theories, measurement and change of attitude towards livestock farming,
Importance of attitude scales in livestock research and development.

Unit 1l

Motivation— nature, characteristics, theories, types and techniques of motivating farmers, Learning- principles,
theories of learning and experiential learning and adult learning (andragogy).

Unit 11

Intelligence- nature, theories and measurement, Personality- nature, traits, types, biological and socio-cultural
determinants of personality, Group and individual behaviour.

Unit IV

Concept and types of groups; Group behaviour and dynamics: structures - attraction, coalition, communication
and power; group mobilisation — social capital, group decision making, Factors affecting group performance;
Conflict management in groups; Group belongingness, Community Mobilization, Importance of coordination
among livestock development organisations.

VI. Practical

Study of groups and group dynamics (eg.: Self Help Groups (SHGs), Milk Cooperative Societies, Commodity
groups and Farmer producer Company/ organization (FPO),Joint Liability Group (JLG), youth clubs, etc.
Motivation, perception and personality traits exercise son measurement of Cragan FJ and Wright WD. 1999.
Communication in Small Groups — Theory, Process, Skills. Wadsworth Publ.

e Donelson R. Forsyth, Group Dynamics 2018 7th Edition, Cengage Learning

e Joseph Bohac and Stan Dekoven 2013. Group Dynamics. Vision Publishing (Ramona, CA)

e Kagan J and Havemann E. 1980. Psychology — An Introduction. Harcourt Brace Javanovich Inc.

¢ Morgan CT, King RA and Robinson NM. 1979. Introduction to Psychology. Tata McGraw- Hill.

¢ Napier RW and Gershenfeld MK. 2006. Groups — Theory and Experience. AITBS Publ.

e Robert A Baron. Social Psychology. 2016. 13th Edition Pearson Education

e Secord PF and Backman CW. 1964. Social Psychology. McGraw-Hill.

Course Outline

S. No. Topic No. of Lectures/Practicals
Theory

1. Concepts, scope and importance of psychology and social psychology in animal husbandry extension 1
2. Perception - nature, laws and selectivity in perception 1

3. Attitude - nature, theories, measurement and change of attitude towards livestock farming. Importance of
attitude scales in livestock research and development.

Motivation— nature, characteristics, theories, types and techniques of motivating farmers

Learning- principles, theories of learning and experiential learning and adult learning (andragogy).
Intelligence- nature, theories and measurement.

Personality- nature, traits, types, biological and socio-cultural determinants of personality.

Group and individual behaviour.
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9. Concept and types of groups; Group behaviour and dynamics: structures - attraction, coalition,
communication and power; group mobilisation — social capital, group decision making

10. Factors affecting group performance;

11. Conflict management in groups;

12. Group belongingness, Community Mobilization,

Total 1

ORr R RPN

Practicals

1. Study of Self Help Groups and their group dynamics

2. Study of Milk Cooperative Societies and their group dynamics
3. Study of Commodity Interest groups (CIGs)

4. Study of Farmer Producer Company/ organization (FPO)

5. Study of Joint Liability Group (JLG) and youth clubs, etc.

6. Exercises on measurement of motivation

7. EXercises on measurement of perception

8. Exercises on measurement of personality traits

Total
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. Course Title: Livestock Entrepreneurship

Il. Course Code : EXT 607

1. Credit Hours: 1+2

IV. Aim of the Courses

e To orient the students on basic concepts of entrepreneurship and the initiatives in promoting livestock as an
enterprise.

e To impart knowledge in the various facets of entrepreneurial management and consumer behaviour for
establishment of livestock ventures.

V. Theory

Unit |

Entrepreneurship: Role of Entrepreneurship in Economic Development of the country and current scenario

and future prospects; Factors influencing Entrepreneurship (Internal factors, External factors, Political factors,

Socio-Cultural Environment, Legal and Technological Environment); Role of Government and Non-

Government agencies in promoting entrepreneurship in India- eg: Atal Innovation Mission, Startup India, Mudra

Bank Scheme, Dairy Entrepreneurship Development Scheme, Agri-Clinics and Agri-Business Centers

(ACABC), Entrepreneurship Development and Employment Generation (EDEG), etc.

Unit 1l

Livestock -Business Plan: Business Idea Generation, Brainstorming and evaluation of ideas, Competition,

Scalability of the product, Price feasibility, Distribution and logistics, Ease of technology, Opportunities and

threats, Internal strengths and weaknesses (SWOT analysis) Government regulations and statutory compliances,

Sources of financial assistance.

Unit I

Livestock Business Evaluation: Evaluating financial feasibility, Cost of production and marketing, Project cost

determination and fund requirement, Assessing working capital requirement, Non-fund based requirements (BG,

LC), Cost of capital sources and cost of finance. Technical feasibility, Patents, Make or buy decision, Plant size

and location, Machinery requirement, Outsourcing requirements, Project report and appraisal techniques- Net

present value, Payback period, Break even analysis, CB Ratio.

Unit IV

Consumer Behaviour: Consumer behaviour- Definition, Consumer and customers, Buyers and users,

Consumer behaviour and its applications in livestock marketing; Consumer behaviour models; Consumer

motivation, Consumer perception, Consumer behaviour and marketing communications, Consumer decision-

making process, Organizational buying behaviour, Modern marketing information system (marketing

intelligence, communicating and acting on marketing intelligence).

V1. Practical

Exposure visits to commercial livestock enterprises- Dairy, Poultry, Meat/ Dairy/ Feed Processing Units.

Analysis of successful cases of livestock entrepreneurship, Development of livestock business plans,

Presentation of livestock business development plans, Study of consumer behavior, Critical analysis of livestock

markets/ super markets/ malls.

VII. Suggested Reading

e Khanka SS. 1999. Entrepreneurial Development. S. Chand and Co.

e Gupta CB. 2001. Management Theory and Practice. Sultan Chand and Sons.
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e Grover |. 2008. Handbook on Empowerment and Entrepreneurship. Agrotech Public

¢ Nandan H. 2013. Fundamentals of Entrepreneurship, PHI publishers

e Reading material of Course AEM-202 Agri-Business and Entrepreneurship Development. http://www.
manage.gov.in/pgdaem/studymaterial/aem202.pdf

e Hisrich RD, Peters MP and Shepherd A. 2007. Entrepreneurship, 6th Edition, Tata McGraw Hill

e Singh D. 1995. Effective Managerial Leadership. Deep and Deep Publ.

e Tripathi PC and Reddy PN. 1991. Principles of Management. Tata McGraw Hill.

e Desai V. 1997. Small Scale Industries and Entrepreneurship. Himalaya Publ. House.

Course Outline

S. No. Topic No. of Lectures/Practicals

Theory

1. Entrepreneurship and its role in Economic Development of the country and current scenario and future
prospects 1

2. Factors influencing Entrepreneurship (Internal factors, External factors, Political factors, Socio - Cultural
Environment, Legal and Technological Environment) 1

3. Role of Government and Non-Government agencies in promoting entrepreneurship in India- eg: Atal
Innovation Mission, Startup India, Mudra Bank Scheme, Dairy Entrepreneurship Development Scheme,
Agri-Clinics and Agri-Business Centers (ACABC), Entrepreneurship Development and Employment
Generation (EDEG), etc. 1

4. Livestock -Business Plan: Business Idea Generation, Brainstorming and Evaluation of ideas,

Competition, scalability of the product, Price feasibility, Distribution and Logistics Ease of

Technology,Opportunities and Threats, Internal Strengths and Weaknesses (SWOT analysis) 2
5. Government Regulations and statutory compliances, Sources of Financial Assistance 1
6. Livestock Business Evaluation: Evaluating Financial Feasibility, Cost of Production and Marketing,

Project Cost Determination and Fund requirement, assessing Working Capital Requirement,

Non-fund based Requirements (BG, LC), Cost of Capital Sources and Cost of Finance 2
7. Technical Feasibility, Patents, Make or Buy Decision, Plant Size and Location, Machinery Requirement,

Outsourcing Requirements 2
8. Project Report and Appraisal Techniques- Net Present Value, Payback period, Break even analysis, CB

Ratio 2
9. Consumer Behaviour: Consumer Behaviour Definition, Consumer and Customers, Buyers and Users,

Consumer Behaviour and its Applications in Livestock Marketing 1

10. Consumer behaviour models; Consumer Motivation, Consumer Perception, Consumer Behaviour and
Marketing Communications, Consumer Decision-making Process, Organizational Buying Behaviour 2

11. Modern marketing information system (marketing intelligence, communicating and acting on marketing
intelligence). 1

Total 16

Practical

1. Visit to commercial livestock enterprises — Dairy, Poultry, any other economically important species
of the region

2. Visit to Meat/ Dairy/ Feed Processing Units

3. Visit to any agri/ livestock start up

4. Analysis of successful cases of livestock entrepreneurship

5. Development of livestock business plans

6. Presentation of livestock business development plans

7. Study of consumer behavior

8. Visit to livestock markets/ super markets/ malls and analysis

Total
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. Course Title : Human Resource Management in Animal Husbandry Sector

Il. Course Code : EXT 608

1. Credit Hours: 1+1

IV. Aim of the Course

To make students understand human resource management techniques and deal organizational challenges
effectively
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V. Theory

Unit |

Concept, importance and functions of human resource management in animal husbandry sector. Process of

management- planning, organizing, staffing, directing, coordination, reporting and budgeting. Principles, levels

and types of organizations.

Unit 11

Supervision- meaning, process and techniques. Work motivation. Job efficiency and job satisfaction.

Unit I

Organizational communication. Organizational climate. Conflict management.

Unit IV

Training— models, methods, Identification of training needs, Training evaluation and developing strategies for

human resource development in animal husbhandry sector. Capacity need assessment and personnel management

in animal husbandry organizations.

VI. Practical

Training needs assessment farmers/ extension personnel, Development of training modules, Organization and

evaluation of a training programme

VII. Suggested Reading

e Khanka SS. 1999. Entrepreneurial Development. S. Chand and Co.

e Gupta CB. 2001. Management Theory and Practice. Sultan Chand and Sons.

e BJ Lathi, Parag Narkhede and Vivek Yawalkar 2015. Human Resource Management, Prashant
Publications.

¢ Noe RA, Hollenbeck JR, Gerhart B and Wright PM. 1997. Human Resources Management: Gaining a
competitive advantage.

e Grover I. 2008. Handbook on Empowerment and Entrepreneurship. Agrotech Public.

¢ Nandan H. 2013. Fundamentals of Entrepreneurship, PHI publishers.

Reading material of Course AEM-202 Agri-Business and Entrepreneurship Development. http://www.

manage.gov.in/pgdaem/studymaterial/aem202.pdf

Hisrich RD, Peters MP and Shepherd A. 2007. Entrepreneurship, 6th Edition, Tata McGraw Hill.

Singh D. 1995. Effective Managerial Leadership. Deep and Deep Publ.

Tripathi PC and Reddy PN. 1991. Principles of Management. Tata McGraw Hill.

Vasanta Desai. 1997. Small Scale Industries and Entrepreneurship. Himalaya Publ. House.

Course Outline

S. No. Topic No. of Lectures/Practicals
Theory

1. Concept, importance and functions of human resource management in animal husbandry sector 1
2. Process of management- planning, organizing, staffing, directing, coordination, reporting and budgeting 1
3. Principles, levels and types of organizations 1
4. Supervision- meaning, process and techniques 1
5. Work motivation 1
6. Job efficiency and job satisfaction 1
7. Organizational communication 1
8. Organizational climate 1
9. Conflict management 1
10. Training— concept, meaning, importance of training in Animal Husbandry 1
11. Training models and methods 2
12. ldentification of training needs 1
13. Training evaluation 1
14. Capacity need assessment and Personnel management in animal husbandry organizations 1
15. Developing strategies for human resource development in animal husbandry sector 1
Total 16
Practical

1. Training needs assessment of livestock farmers 2
2. Training needs assessment of poultry farmers 2
3. Training needs assessment of extension personnel 2
4. Development of training module 2
5. Planning for training programme 3
6. Organization of training programme 3
7. Evaluation of training programme 2
Total 16
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I.  Course Title : Gender Empowerment and Livestock Development

Il. Course Code : EXT 609

I11. Credit Hours: 1+0

IV. Aim of the Course

To acquaint students with gender perspectives, empowerment and its importance in livestock development,

policies and programmes.

V. Theory

Unit |

Gender and empowerment: meaning and importance in livestock sector, Gender related concepts and

importance of empowering women in livestock development; Need and focus on gender sensitization, Gender in

community diversity and its implication for empowerment.

Unit 1l

Gender perspectives in development of women, Social characteristics, Roles, Responsibilities, Resources,

Constraints, Legal issues and opportunities; Economical, educational and other parameters with special

reference to livestock development.

Unit 111

Gender tools and methodologies: Dimensions and methodologies for empowerment; Gender budgeting; Gender

analysis framework- context, activities, Resources and programme action profile; Technologies and

empowerment, Gender specific technologies, Household technology interface, Socio-cultural interface and

women as consumers of technologies.

Unit IV

Policies and programmes in empowering women in general and livestock development in specific eg:

UJJAWALA, Pradhan Mantri Mahila Shakti Kendra, One Stop Centre Scheme, Mahila E-haat, STEP, etc.

VI. Suggested Reading

e Grover I and Grover D. 2002. Empowerment of Women. Agrotech Publ. Academy.

e Porter F, Smyth I and Sweetman C. 1999. Gender Works: Oxfarm Experience in Policy and Practice.
Oxfarm Publ.

¢ Raj MK. 1998. Gender Population and Development. Oxford Univ. Press.

e Sahoo RK and Tripathy SN. 2006. SHG and Women Empowerment. Anmol Publ.

e Sinha K. 2000. Empowerment of Women in South Asia. Association of Management Development
Institution in South Asia, Hyderabad.

e Thakur Joshi S. 1999. Women and Development. Mittal Publ. Vishwanathan M. 1994. Women in
Agriculture and RD. Rupa Books.

e Ramkumar S, Garforth C, Rao SVN and Waldie K. (Ed). 2001. Landless Livestock Farming- Problems and
Prospects. RAGACOVAS, Pondicherry.

e Seth Mira 2001. Women and Development — Indian Experience. Sage Publ.

e Samanta RK. (Ed). Women in Agriculture — Perspectives, Issues and Experiences. MD Publ.

e Waldie K and Ramkumar S. 2002. Landless Women and Dairying — Opportunities for Development within
a Poverty Perspective. RAGACOVAS, Pondicherry.

e Gender and empowerment: Definitions, approaches, and implications for policy http://genderand
environment.org/resource/gender-and-empowerment-definitions- approaches-and-implications-for-policy/

e Njuki, J., Waithanji, E., Bagalwa, N. and Kariuki, J. 2013. Guidelines on integrating gender in livestock
projects and programs. Nairobi, Kenya: ILRI.

e https://cgspace.cgiar.org/bitstream/handle/10568/33425/GenderInLivestock.pdf

e http://wcd.nic.inf'womendevelopment/national-policy-women-empowerment

Course Outline

S. No. Topic No. of Lectures
Theory
1. Gender and empowerment: meaning, importance in livestock sector 1
2. Gender related concepts 1
3. Importance of empowering women in livestock development 1
4. Need and focus on gender sensitization, 1
5. Gender in community diversity and its implication for empowerment 1
6. Gender perspectives in development of women 1
7. Gender- Social characteristics, roles, responsibilities, resources, constraints, legal issues and opportunities;
economical, educational and other parameters with special reference to livestock development 2
8. Gender tools and methodologies: Dimensions and methodologies for empowerment 1
9. Gender budgeting 1
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10. Gender analysis framework- context, activities, resources and programme action profile

11. Technologies and empowerment - Gender specific technologies

12. Household technology interface, Socio-cultural interface

13. Women as consumers of technologies

14. Policies and programmes in empowering women in general and livestock development in specific - Eg:
UJJAWALA, Pradhan Mantri Mahila Shakti Kendra, One Stop Centre Scheme, Mahila E-haat, STEP etc 2

Total 16

L

. Course Title: Farm Journalism

Il. Course Code : EXT 610

I11. Credit Hours: 1+1

IV. Aim of the Course

To sensitize students about the role of print, electronic, digital and internet media for promoting animal

husbandry sector.

V. Theory

Unit |

Concept of farm journalism and communication. Journalism as a means of mass communication and its role in

livestock development. Opportunities, strength and limitations. Ethics and principles of journalism for effective

writing.

Unit 11

Writing skills —Principles of writing - art of writing, News items, News stories, feature articles, Success stories,

Magazines, bulletins, folders, etc. Fundamentals of lay-out in writing. Writing of research papers and popular

articles in journals, Farm magazines and e-journals. Methods and techniques of broadcasting of farm

programmes. Writing scripts for radio and televisions.

Unit I

Rapport building with different categories of clients involved in veterinary and animal hushandry extension

programmes. Art of speaking. Importance of listening and reading. Writing for press news. Relations with press

media. Event management, Organization of press meet. Qualities of a good public relations manager. Role and

importance of art of speaking, listening and reading skills

Unit IV

Types of internet based media- Writing for web- concepts, Writing for social media (Blogs, etc.) — Ethics and

values. Development of Multimedia Modules.

VI. Practical

Designing and preparation of news stories, feature articles, success stories related to animal husbandry.

Designing and preparation of Magazines, Pamphlets, folders, popular research articles, radio, T.V. scripts. Visit

to Agricultural Technology Information Centre (ATIC) centre to record the activities of preparation, editing and

publication of news articles and research publications.

VII.Suggested Reading

e Bhaskaran C, Prakash R and Kishore Kumar N. 2008. Farm Journalism in Media Management. Agro-Tech
Publ. Academy.

e Chattergee PC. 1991. Broadcasting in India. Sage Publ.

e Chiranjeev A. 1999. Electronic Media Management. Authors Press.

e D’Souza YK.1998. Principles and Ethics of Journalism and Mass Communication. Commonwealth Publ.

e Defleur ML and Dennis EE. 2001. Understanding Mass Communications. Goyalsaab Publ.

e Jaico Publ. Malhan PN. 2004. Communication Media: Yesterday, Today and Tomorrow. Directorate of
Publication Division, New Delhi.

e Jain SC. 2006. International Marketing Management. CBS Publ.

e Keval J Kumar. 2004. Mass Communication in India.

e Mehta DS. 1992. Mass Communication and Journalism in India. Allied Publ.

e Panigrahy D. 1993. Media Management in India. P. K. Biswasroy (Ed.). Kanishka Publ.

e Singh AK 2014. Agricultural Extension and Farm Journalism, Agrobios Publications

Course Outline

S. No. Topic No. of Lectures/Practicals
Theory
1. Concept of farm Journalism and communication

2. Journalism as a means of mass communication and its role in livestock development.
3. Role journalism in livestock development
4. Opportunities, Strength and limitations in farm journalism in livestock sector

Y
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5. Ethics and principles of journalism for effective writing 1
6. Writing skills —Principles of writing, art of writing, news items, news stories, feature articles, success

stories, magazines, bulletins, folders, etc. 1
7. Fundamentals of lay-out in writing 1
8. Writing of research papers and popular articles in journals, farm magazines and e-journals 1
9. Methods and techniques of broadcasting of farm programmes. 1
10. Writing scripts for radio and televisions 1
11. Writing for press news; Organization of press meet and Event management 1
12. Relations with press media Qualities of a good public relations manager 1
13. Types of internet based media- Writing for web- concepts, Writing forsocial media (Blogs, etc.) — Ethics
and values. 1
14. Development of Multimedia Modules 1
15. Rapport building with different categories of clients involved in veterinary and animal husbandry
extension programmes 1
16. Role and importance of art of speaking, listening and reading skills 1
Total 16
Practicals
1. Designing and preparation of news stories related to animal husbandry. 1
2. Designing and preparation of feature articles related to animal husbandry 1
3. Designing and preparation of success stories related to animal husbandry 1
4. Designing and preparation of Magazines 1
5. Designing and preparation of Pamphlet 1
6. Designing and preparation of Folders 1
7. Designing and preparation of Popular research articles 1
8. Writing of Radio script 1
9. Preparation of TV script 2
10. Development of Short film and feature film; 2
11. Visit to editor office of farm journals of State Veterinary University 1
12. Field visit to Successful Livestock farmer and documenting success story 1
13. Visit to ATIC to record the activities of preparation, editing and publication of news articles and research
publications 2
Total 16

I.  Course Title: Statistics for Social Sciences

Il. Course Code : SSS 600

I11. Credit Hours: 2+1

IV. Aim of the Course

To equip the students with knowledge and skills in the applications of statistics in the field of veterinary and
Animal Husbandry Extension.

V. Theory

Unit 1

Descriptive statistics- measures of central tendency, Measures of dispersion, Coefficient of variance, Standard
error, Skewness and kurtosis, Contingency tables, Normal distribution, Test of significance — One sample t test,
Independent t test, paired t test, ANOVA and z - one tailed and two tailed tests.

Unit 2

Population versus sample, Sampling errors, Sample size determination, Survey instruments, Open ended and
closed ended questions, and online survey tools.

Unit 3

Dependency among the variables, correlation- Pearson, Spearman and Kendall, point biserial correlation,
Regression analysis, Assumptions, Multiple linear Regression, Regression diagnostics-outlier, Multicollinearity,
Heteroscedasticity and autocorrelation, logit/ probit model.

Unit 4

Scaling Techniques: Ranking, Rating and Paired Comparison. Scaling techniques -Likert, Thurston and
Guttman Scales. Construction and standardization; Knowledge test, Test of reliability and validity. Non-
parametric tests- Signed Rank, Rank sum and Kruskal-Wallis tests. Test for independence and homogeneity.
Multivariate techniques — cluster analysis, discriminant analysis and Factor analysis: Different rotations and
interpretation of results.
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VI. Practical
Exercises on different statistical tools and their interpretations
VII. Suggested Reading

Cunningham BJ. 2012. Using SPSS: An Interactive Hands-on approach

Edwards Allen L. 1969. Techniques of Attitude Scale construction. Vakils, Feffer and Simons Pvt. Ltd,
Bombay

Gupta SC and VK Kapoor. 2007. Fundamentals of Mathematical Statistics. Sultan Chand and Sons.

Hair Joseph F, William C Black, Barry J Babin and Rolph E. Anderson. 2010. Multivariate Data Analysis.
Pearson Pub.

Hogg RV, AT Craig and JW. Mckean. 2005. Introduction to Mathematical Statistics, Pearson Education.
Sukhatme PV, BV Sukhatme, S Sukhatme and C Ashok. 1984. Sampling Theory of Surveys with
Applications, Lowa State University Press, Lowa, USA.
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Course Contents
Ph.D. in Veterinary Extension Education

. Course Title : Organizational Leadership and Management

Il. Course Code : EXT 701

1. Credit Hours : 2+0

IV. Aim of the Course

To orient students with leadership and management perspectives for organizational change and development.

V. Theory

Unit |

Organizational Leadership — Introd uction, Definition, Importance, Distinguishing differences between

leadership and management within an organization, Theories of leadership, Current trends in leadership

development, Competencies needed to be an effective leader and develop strategies for improving effective

leadership potential.

Unit 1l

Concept, Approaches and functions of management, Principles and process of organization, hierarchy of

organization, departmentalisation, Authority and responsibility. Components of individual behaviour in

organization, Organizational climate, Decision making by consensus and participation by subordinates,

Organization development— history, nature, characteristics, assumptions and process, Organization development

interventions.

Unit 11

Organizational communication, Communication network, Essentials of organizational communication. Conflict

— types and management, Leadership and its role in conflict resolution, Morale in organizations, organizational

factors affecting morale, attitude and productivity, methods of improving moral and evaluation of morale.

Performance appraisal processes.

Unit IV

Supervision— principles, techniques and functions of supervision. Qualities of supervisor, supervisor-subordinate

relationship and interaction process. Changing organizational structure and system, changing organizational

climate and interpersonal style, issues and choice involved in making organizational climate effective.

VI. Suggested Reading

¢ Bhattacharyya DK. 2011. Organizational Change and Development, Oxford University Press.

e Hellriegel D, Sloccum JW and Woodman. 2001. Organizational Behaviour.

e Luthans F. 2002. Organizational Behaviour. Tata McGraw-Hill, New York

¢ Newstrom JW and Davis K. Organizational Behaviour: Human behaviour at Work. Tata- McGraw Hill,
New Delhi.

e Peter MS. 1998. The Fifth Discipline: The Art and Practice of Learning Organization. Random House,
London.

¢ Pradip NK. 1992. Organisational Designs for Excellence. Tata McGraw Hill, New Delhi.

e Shukla Madhukar. 1996. Understanding Organisations. Prentice Hall of India, New Delhi.

e Thomas GC and Christopher GW. 2013. Organizational development and change (10th edition), South-
Western college publishing.

e Wendell LF and Cecil HB. 1999. Organisational Development: Behavioural Science
Interventions for Organization Improvement, Pearson. 368 pp.

e Gary A Yukl. 2013. Leadership in Organizations (8th edition), Pearson

e  Anita Satterlee. 2018. Organizational Management and Leadership (3rd edition, Synergistics Inc.

e Patricia D Witherspoon. 1997. Communicating Leadership: An Organizational Perspective, Allyn and
Bacon, Inc.

Course Outline

S. No. Topic No. of Lectures
Theory
1 Introduction, Definition and Importanceof Organizational Leadership with special reference to Animal
Husbandry Organizations 1
2 Distinguishing differences between leadership and management within an organization 1
3 Theories of leadership, Current trends in leadership development 2
4 Competencies needed to be an effective leader and develop strategies for improving effective leadership
potential. 2
5 Concept, approaches and functions of management with special reference to Animal Husbandry
organizations 2
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6

7
8
9
10
11
12
13
14

15
16
17
18
19

Total

1.
V.

Principles and process of organization, hierarchy of organization, departmentalisation, Authority and
responsibility.

Components of individual behaviour in organization.

Organizational climate, decision making by consensus and participation by subordinates.
Organizational development — history, nature, characteristics, assumptions and process.

Organization development interventions.

Organizational communication, Communication network, Essentials of organizational communication.
Conflict — types and management.

Leadership and its role in conflict resolution.

Morale in organizations, organizational factors affecting morale, attitude and productivity, methods of
improving morale and evaluation of morale.

Performance appraisal processes

Principles, techniques and functions of supervision.

Qualities of supervisor, supervisor-subordinate relationship and interaction process.

Changing organizational structure and system

Changing organizational climate and interpersonal style, issues and choice involved in making
organizational climate.
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Course Title: Recent Trends in Research Techniques in Social Sciences
Course Code : EXT 702

Credit Hours: 2+1

Aim of the Course

To train the students on research and management techniques/ methods applicable to animal husbandry research.

V.

Theory

Unit |

Importance and relevance of scales, Tests, Index, Quotient in social science research. Techniques of attitude
scale construction, viz., paired comparison, equal appearing interval, successive interval, summated ratings,
scalogram analysis.

Unit 11

Measurement of reliability and validity of tests and scales. Sociometry. Qualitative, quantitative and mixed
methods of research. Critical incidence techniques. Q-sort technique, Observation techniques, Case studies, etc.

Unit I

Experimental and quasi experimental research designs and randomized control trials. Delphi techniques,
Propensity score matching, Content analysis and projective techniques.

Unit IV

Multivariate analysis, Systems analysis, Conjoint analysis, Panel data analysis, Principal component analysis,
Discriminant analysis, Non-parametric tests and their application in extension research.

V1.

Practical

Exercises on scaling techniques, attitude scale construction — Paired Comparison, Equal Appearing interval,
Summated Rating Scale, Critical Incident Technique, EXercise on construction of Knowledge Test. Assessing
the reliability and validity of measuring instruments Exercise on observation skills.

VI1. Suggested Reading

Babbie E. 2008. The basics of social research (4th Edition), Belmont, CA, USA; Thompson Wordsworth.
Creswell JW. 2009. Research design: Qualitative, quantitative, and mixed methods approaches.
Third edition. Thousand Oaks: Sage Publications.

Creswell JW. 2012. Educational research: Planning, conducting, and evaluating quantitative and
qualitative research (4th edition). Boston, MA: Pearson.

Kerlinger FN and Lee HB. 2000. Foundations of Behavioral Research. Orlando, FL: Harcourt College
Publishers.

Kumar R. 2014. Research Methodology: A Step- by- Step Guide for Beginners. (4th Edition). Thousand
Oaks, California: Sage Publications.

Malhotra NK. 2010. Marketing research: An applied orientation. Sixth Edition. Upper Saddle River NJ:
Prentice Hall.

Neuman WL. 2006. Social Research Methods: Qualitative and Quantitative Approaches. Toronto: Pearson.
Sekaran U and Bougie R. 2013. Research Methods for Business A Skill-Building Approach. (6th Edition),
Wiley, New York.

Sivakumar PS, Sontakki BS, Sulaiman RV, Saravanan R and Mittal N. (eds). 2017. Good Practices in
Agricultural Extension Research. Manual on Good Practices in Extension Research and Evaluation.
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Agricultural Extension in South Asia. Centre for research on innovation and science and policy (CRISP),
Hyderabad. India.

Course outlines

S. No. Topic No. of Lectures/Practicals
Theory
1. Importance and relevance of scales, tests, indeX, quotient in Social science research. 3

2. Techniques of attitude scale construction, viz., paired comparison, equal appearing interval, successive

interval, summated ratings, scalogram analysis. 5
3. Measurement of reliability and validity of tests and scales. 2
4. Sociometry. 1
5. Qualitative, quantitative and mixed methods of research. 3
6. Critical incidence techniques, Q-sort technique, observation techniques, case studies 3
7. Experimental and quasi experimental research designs and randomized control trials. 2
8. Delphi techniques, propensity score matching, content analysis and projective techniques. 3
9. Multivariate analysis 2
10. Systems analysis 1
11. Conjoint analysis 1
12. Panel data analysis 1
13. Principal component analysis 1
14. Discriminant analysis 1
15. Non-parametric tests and their application in extension research. 3
Total 32
Practicals
1. Scaling techniques 2
2. Attitude scale construction — Paired Comparison, Equal Appearing interval, Summated Rating Scale,

Critical Incident Technique 6
3. Construction of Knowledge Test 3
4. Assessing the reliability and validity of measuring instruments 3
5. Exercise on observation skills 2
Total 16

I.  Course Title: Training for Development

Il. Course Code : EXT 703

I1l. Credit Hours: 1+1

IV. Aim of the Course

To impart knowledge on planning, implementation and evaluation of various training programmes.

V. Theory

Unit |

Concept of training and education. Role of institution, Organization, Trainer and participants in success of
training programme. Training infrastructure for extension personnel and livestock farmers.

Unit 1l

Planning, Development and execution of training programmes. Concept of need Assessment; Approaches in
need Analysis- Performance Analysis, Task Analysis, Competency Study; Needs Survey.

Unit 111

Training curriculum design and development. Training models, Methods and methodologies and strategies -
Evaluation of Training (Kirkpatric model, CIPP Model, Logic Model, etc.), and follow-up of training
programmes. Training Transfer— Barriers and factors effecting transfer of training (training design, trainee
characteristics, Trainer capabilities, Training environment, Organization role, etc.).

Unit IV

Training, Capacity building, Capacity development and HRD-Meaning and differences; Need and principles of
capacity development; Types and levels of capacities. Approaches in Capacity Development -Informative
approach, Participatory approach, Experimental approach/ Experiential, Performance based approach; Capacity
Development Strategies - Academic strategy, Laboratory strategy, Activity strategy, Action strategy, Personal
development strategy, Organizational development strategy.

VI. Practical

Exercise on Training Need Assessment. Development of training modules. Organization of training
programmes for farmers, Evaluation of training programmes. Impact assessment of training programmes.
Analysis of training institutions. Studies on training transfer.
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VII. Suggested Reading

Bentaya GM and Hoffmann V (Eds). 2011. Rural Extension Volume 3 -Training Concepts and Tools,
Margraf Publishers GmbH, Scientific books, KanalstraBe 21; D-97990, weikersheim, 191 pp.

DFID. 2003. Promoting Institutional and Organisational Development. A Source Book of Tools and
Techniques, Department for International Development, United Kingdom

FAO 2010. FAO. Capacity Assessment Approach and Supporting Tools - Discussion Draft, Food and
Agriculture Organisation of the United Nations

FAO 2012. Capacity Development: Learning Module 2. FAO Approaches to Capacity Development in
Programming. Processes and Tools, Food and Agriculture Organisation of the United Nation

GFRAS. 2012. The New Extensionist: Roles, Strategies, and Capacities to Strengthen Extension and
Advisory Services, Global Forum for Advisory Services

GFRAS. 2015. The New Extensionist: Core Competencies for Individuals, GFRAS Brief 3.

Horton D. 2002. Planning, Implementing, and Evaluating Capacity Development. ISNAR Briefing Paper
50.

Maguire. 2012. Module 2: Agricultural Education and Training to Support Agricultural Innovation
Systems. Overview. Agricultural Innovation Systems: An Investment Sourcebook. The World Bank.

Mishra DC. 1990. New Directions in Extension Training. Directorate of Extension, Ministry of Agriculture,
Govt. of India, New Delhi.

OECD/ DAC. 2006. The Challenge of Capacity Development: Working Towards Good Practice,
Organisation for Economic Cooperation and Development.

Pretty JN, Gujit I, Thompson J, and Scoones I. 1995. 4 Trainer’s Guide for Participatory Learning and
Action. IEED Participatory Methodology Series.

Rolf PL and Udai P. 1990. Training for Development, (3rdedn) by (West Hartford, Kumarian Press, 1990,
pp. 333.

Rolf PL and Udai P. 1992. Facilitating Development: Readings for Trainers, Consultants and Policy-
makers, New Delhi: Sage Publications, pp. 359

Course outlines

S. No. Topic No. of Lectures/Practicals
Theory
1. Concept of training and education. 1
2. Role of institution, organization, trainer and participants in success of training programme. 1
3. Training infrastructure for extension personnel and livestock farmers 1
4. Planning, development and execution of training programmes — importance, scope and relevance to
animal husbandry sector 1
5. Concept of Need Assessment — Scope and Importance in Animal husbandry sector 1
6. Approaches in Need Analysis- Performance Analysis, Task Analysis, Competency Study; Needs
Survey. 2
7. Training curriculum design and development. 1
8. Training models, methods and methodologies and strategies 1
9. Training Evaluation (Kirkpatrick model, CIPP Model, Logic Model, etc.) and follow-up of training
programmes. 2
10. Training Transfer— Barriers and Factors effecting transfer of training (training design, trainee
characteristics, trainer capabilities, training environment, organization role, etc.) 1
11. Training, capacity building, capacity development and HRD—Meaning and differences 1
12. Need and principles of capacity development; Types and levels of capacities. 1
13. Approaches in Capacity Development -Informative approach, Participatory approach, Experimental
approach/ Experiential, Performance based approach 1
14. Capacity Development Strategies - Academic strategy, Laboratory strategy, Activity strategy, Action
strategy, Personal development strategy, Organizational development strategy. 1
Total 16
Practicals
1. Training Need Assessment of farmers, entrepreneurs/AHD functionaries 3
2. Development of training modules — for farmers/ entrepreneurs 2
3. Organization of training programmes for farmers/ entrepreneurs 3
4. Evaluation of training programmes of farmers/ entrepreneurs 2
5. Impact assessment of training programmes 3
6. Analysis of training institutions 2
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7. ldentification of Capacity Developmentapproaches and strategies followed by Animal Husbandry
Department/ other related organization 2
Total 16

I.  Course Title: Policies and Regulations in Livestock Sector

Il. Course Code : EXT 704

I11. Credit Hours: 1+0

IV. Aim of the Course

To sensitize students on policies and regulations in animal husbandry sector.

V. Theory

Unit |

Concept, importance of development of policies and its framework. State, National and Global policies related

to livestock sector. World Trade

Organization in relation to livestock sector. Impact of WTO on Indian international trade of food products of

animal origin, Intellectual Property Rights in relation to animal husbandry.

Unit 11

HACCP, Sanitary and phyto-sanitary measures to protect the animals’ life and health, Food safety uses in

relation to animal husbandry sector. Introduction to Agreement on Technical Barriers to Trade (ATBT).

Unit 11

Indian livestock sector related policies, National Livestock Policy, Regional Trade Agreements (RTAs) and

Indian Livestock sector; Case studies — Impact of global trade agreements on livestock sector. Food safety acts

and institutional arrangements for implementation; Agriculture Produce and Livestock Marketing (APLM) Act.

Livestock products pricing policy. Government of India Systems, viz., Sanitary Import Permit System for

livestock products

Unit IV

Animal welfare - Philosophical bases of animal welfare; Evolution of basic animal welfare principles; Animal

Welfare laws- legislations in veterinary and animal sciences.

VI. Suggested Reading

e Jessica Vapnek Megan Chapman. 2010. Legislative and regulatory options for animal welfare (FAO
Legislative Study 104) http://www.fao.org/docrep/013/i1907¢/i1907e00.pdf

e Richard A Sprenger 2018. The HACCP Handbook (7th Edition)

e Sara E Mortimore and Carol A. Wallace. 2015. HACCP: A food industry briefing, Second Edition Sara E.
Mortimore and Carol A Wallace

e World Society for the Protection of Animals. 2007. Universal Declaration on Animal Welfare
https://www.worldanimalprotection.ca/sites/default/files/ca_-_en_files/case_for_a udaw_ tcm22-8305.pdf

e  https://awbi.org/awbi-pdf/APL.pdf

e https://www.petaindia.com/wp-content/uploads/2017/05/Prevention-of-Cruelty-to-Animals- Dog-Breeding-
and-Marketing-Rules-2017.pdf

e https://www.wto.org/

Course Outlines

S. No. Topic No. of Lectures

Theory

Concept, importance of development of policies and its framework.

State, National and Global policies related to livestock sector.

World Trade Organization in relation to livestock sector.

Impact of WTO on Indian international trade of food products of animal origin.

Intellectual Property Rights in relation to animal husbandry.

HACCP, Sanitary and phyto-sanitary measures to protect the animals’life and health, food safety uses in

relation to animal husbandry sector. 1

7. Introduction to Agreement on Technical Barriers to Trade (ATBT). 1

8. Indian livestock sector related policies. 2

9. Regional Trade Agreements (RTAs) and Indian Livestock sector 1

10. Case studies — Impact of global trade agreements on livestock sector. 1
1
1
1
1

ok wnE
R

11. Case studies — Food safety acts and institutional arrangements for implementation
12. Agriculture Produce and Livestock Marketing (APLM) Act.
13. Livestock products pricing policy.
14. Animal Welfare - Philosophical bases of animal welfare; Evolution of basic animal welfare principles
15. Animal Welfare laws- legislations in veterinary and animal Sciences legislations in veterinary and
animal sciences 1
Total 16
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. Course Title : Educational Technology

Il. Course Code : EXT 705

1. Credit Hours: 2+1

IV. Aim of the Course

To acquaint students with different concepts of education technology for the enhancement of quality of

education.

V. Theory

Unit |

Educational Technology — Meaning, Nature, Scope Concepts and Components of Educational Technology-

Basics of Teaching and Learning- Theories of teaching and learning. Curriculum development at macro and

micro levels. Formulation of instructional objectives. Teaching Competencies —Need and Importance in

teaching— competency mapping and development.

Unit 1l

Preparation of course outline for instructions, lesson planning. Designing instructions for theory and practical,

Innovative Teaching Methods/ methodologies — Student Centric and Teacher Centric; Instructional tools and

devices in class room instruction, computer aided learning. Understanding learner’s behaviour, learning styles,

motivating learners. Measurement of learning outcomes.

Unit 11

Students’ counselling, guidance and mentoring — concepts, types and importance in higher education- Student

evaluation — meaning and methods, construction of measuring instrument — question banking. Performance

appraisal of teachers — meaning and methods, construction of assessment instruments. Use of library for
effective learning.

Emerging Educational Technologies- Open and Distance Learning (ODL) for quality Veterinary Education;

Concepts of ODL — Implications to Veterinary Education. Online Education - Synchronous and Asynchronous

learning — models — eLearning, Massive Open Online Courses — SWAYAM, Open Education Resources

(OERs), RLOs, Digital Initiatives in Education, viz., Swayam Prabha, National Digital Library, National

Academic Depository, E-Shodh Sindhu, E Acharya, EVidhwaan, Agriculture Education Portal, e-KrishiShiksha,

KrishiKosh, CeRA, National Educational Alliance for Technology (NEAT) etc.

VI. Practical

Preparation of lesson plans, Planning and preparation of instructional aids, Individual classroom instructional

exercises, Micro Teaching Exercise, Development and testing of student evaluation instrument, Development of

performance appraisal instrument for teachers., Critical analysis of different online education platforms.

VI1. Suggested Reading

e Aggarwal JC. 2000. Essential of Educational Technology: Teaching Learning Innovations in Education.
New Delhi: Vikas Publishing House.

e Alston, Antoine JW, Wade Millerand, David L Williams. 2003. The future role of instructional technology
in agricultural education in North Carolina and Virginia. Journal of Agricultural Education, Volume 44,
Number 2, 2003.

e Breslow L, Pritchard DE, DeBore J, Stump GS, Ho AD, Seaton DT. 2013. Studying Learning in the
Worldwide Classroom Research into edX’s First MOOC.

e Davies IK. 1971. The Management of Learning. New York: McGraw-Hill Publications.

e Fred Percival and Phil Race. 2005. Handbook of Educational Technology 3rd Edition. New Jersey: Nichols
Publishing Company.

e Holz-Clause MS and Guntuku D. 2010. Global Agricultural Knowledge Initiative:
Strengthening the global competence of students, faculty and extension agents.

e Kumar KL. 2000. Educational Technology. New Delhi: New Age International Publishers.

e Leith GO et al.1966. A Hand Book of Programmed Learning and Birmingham.

¢ Mangal SK. 2002. Foundation of Educational Technology. Ludhiana: Tondan Publication. 137.

e Mangal SK. 2006. Essentials of Educational Technology. New Delhi: Prentcile-Hall Publications.

e Mithra, Shiv K. 1968. Proceeding of Symposium on Educational Technology. IPAL, NCERT. P.4.

e Purabi Jain. March 1968. Educational Technology. New Delhi: Dominant Publishers and Distributers.

e Sampath K, Panneerselvam A, Santhanam M. 2001. Introduction to Educational Technology. New Delhi:
Sterling Publishers Pvt. Ltd.

e Sharma RA. 2007. Educational Technology and Management. Agra: Vinod Pustak Mandir.

Course Outlines

S. No. Topic No. of Lectures/Practicals
Theory
1. Meaning, nature, Scope, Concepts and Components of Educational Technology 1
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2. Basics of Teaching and Learning

3. Theories of teaching and learning

4. Curriculum development at macro and micro levels

5. Formulation of instructional objectives

6. Teaching Competencies — Need and Importance in teaching

7. Competency mapping and development

8. Lesson planning — definition, importance, steps in preparation

9. Preparation of course outline for instructions, Designing Instructions for theory and practical

10. Innovative Teaching Methods/ methodologies — Student Centric and Teacher Centric

11. Instructional tools and devices in class room instruction, computer aided learning

12. Understanding learner’s behaviour, learning styles, motivating learners.

13. Measurement of learning outcomes

14. Students’ counselling, guidance and mentoring — concepts, types and importance in higher education

15. Student evaluation — meaning and methods, construction of measuring instrument — question banking

16. Performance appraisal of teachers —meaning and methods, Construction of assessment instruments.

17. Use of library for effective learning

18. Emerging Educational Technologies - Open and Distance

19. Learning (ODL) for quality Veterinary Education

20. Concepts of ODL — Implications to Veterinary Education.

21. Online Education - Synchronous and Asynchronous learning — models — eLearning

22. Massive Open Online Courses — SWAY AM, Open Education Resources (OERs), RLOs, Digital
Education and its application in Veterinary Education

Total
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Practicals

1. Preparation of lesson plans

2. Planning and preparation of instructional aids

3. Individual classroom instructional exercises

4. EXercise on Micro teaching

5. Development and testing of student evaluation instrument

6. Development of performance appraisal instrument for teachers.
7. Critical analysis of different online education platforms

Total
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I.  Course Title: Dynamics of Social Change

Il. Course Code : EXT 706

I11. Credit Hours: 2+0

IV. Aim of the Course

To provide understanding on the dynamics of social change and its implications to livestock development.

V. Theory

Unit |

Definition of change, development, social and cultural change. Dimensions,

characteristics, Types, rate and directions of social change. General conditions of social change. New dynamics
in social change.

Unit 11

Concept, importance and problems of planned change. Role of change agents. Approaches of change agents
towards planned change. Acceptance and rejection to planned change in animal husbandry. Techniques for
accelerating change.

Unit 11

Theories of change: Darwin, Kurt, Lewin and Ogburn: Process of change, assessment of resources, fixation of
change objective, evaluating change effect. Barriers to change-psychological, Social and economic,
Stimulants to change: psychological, social and economic.

Unit IV

Social Change and its implication with reference to livestock development. Temporal changes in livestock
development — national and global, Climate change and its impact on livestock development.

VI. Suggested Reading

e Chandra Shekhar. 2009. Dynamics of Social Change. Popular Prakashan.

e Johannes Dragshaek Schmidt, Jacques Hersh. 2000. Globalization and Social Change, Routledge.

e John Solomos, Les Back. 1995. Race, Politics, and Social Change, Routledge.
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Course outlines
S. No. Topic No. of Lectures
Theory
1. Definition of change, development, social and cultural change

2. Dimensions, characteristics, types, rate and directions of social change

3. General conditions of social change

4. New dynamics in social change

5. Concept, importance and problems of planned change

6. Role of change agents in social change and Approaches of Change agents towards planned change
7. Acceptance and rejection to planned change in animal husbandry

8. Techniques for accelerating change

9. Theories of change: Darwin, Kurt, Lewin and Ogburn

10. Process of change

11. Assessment of resources

12. Fixation of change objective

13. Evaluating change effect

14. Barriers to change-psychological, social and economical

15. Stimulants to change: psychological, social and economic

16. Social Change and its implications with reference to livestock development

17. Temporal changes in livestock development — national and global

18. Climate change and its impact on livestock development

Total
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I.  Course Title: Monitoring and Evaluation of Livestock Development Programmes

Il. Course Code : EXT 707

I11. Credit Hours : 2+1

IV. Aim of the Course

To appraise the students about the monitoring and evaluation of livestock development programmes.

V. Theory

Unit |

Monitoring, evaluation and impact assessment - Importance and scope in livestock based developmental

programmes; Approaches and Types of Monitoring Indicators- Approaches to Monitoring Indicators, Types of

Monitoring Indicators; Indicators of Monitoring in Development Programmes - Capability Indicators,

Performance Indicators; Monitoring and Progress Reporting; Evaluation: Data Collection Methods -

Conventional Methods, Participatory Methods; Evaluation Approaches; Challenges in Programme Evaluation.

Unit 1l

Conceptual framework, result framework and logic models; Quantitative and qualitative indicators —

characteristics and their selection criteria; indicators and information systems for sustainable livestock

development - Testing and improving indicators; Integration of M and E systems into development programs.

Unit 11

Difference between outcome and impact; Types of impact assessment: Climate impact assessment;

Demographic impact assessment; Development impact assessment; Ecological and environmental impact

assessment; Economic and fiscal impact assessment; Risk assessment; Social impact assessment; Strategic

impact assessment; technology assessment, Project evaluation, Public participation and consultation.

Unit IV

Impact assessment methods: Formative and summative evaluation, Types-within- without; before-after; case

study; social auditing; performance audit; quantifying the impact parameters.

VI. Practical

Development of M and E plans and procedures for livestock developmental programmes using participatory

approach. Developing indicators (social and economic) and information system for sustainable livestock

development; analysis of different reports, conducting impact assessment generation, report writing.

VII. Suggested Reading exercises, case studies, data

e Carlson GA, Miranowski J and Zilberman D. 1998. Agricultural and Environmental Resource Economics.
Oxford Univ. Press. 63

e Hanley N, Shogren J and White B. 2007. Environmental Economics in Theory and Practice. Palgrave,
London.

e Kolstad C. 1999. Environmental Economics. Oxford Univ. Press.

e Little IMD and Mirlees JA. 1974. Project Appraisal and Planning for Developing Countries. Oxford and
IBH Publ.
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e Prato T. 1998. Natural Resource and Environmental Economics. lowa State Univ. Press.
e Sterner T. 2003. Policy Instruments for Environmental and Natural Resource Management. Resources for
the Future. The World Bank and SIDA.

Course Outines

S. No. Topic No. of Lectures/Practicals
Theory
1. Monitoring, evaluation and impact assessment - importance and scope in livestock based developmental
programmes 2
2. Approaches to Monitoring Indicators 1
3. Types of Monitoring Indicators 1
4. Indicators of Monitoring in Development Programmes Capability Indicators, Performance Indicators 2
5. Monitoring and Progress Reporting 1
6. Evaluation: Data Collection Methods - Conventional Methods, Participatory Methods 3
7. Evaluation Approaches 1
8. Challenges in Programme Evaluation 1
9. Conceptual framework, result framework and logic models 2
10. Quantitative and qualitative indicators — characteristics and their selection criteria 2
11. Indicators and information systems for sustainable livestock development - testing and improving
indicators 2
12. Integration of M and E systems into development programs 1
13. Difference between outcome and impact 1
14. Types of impact assessment: climate impact assessment; demographic impact assessment; development
impact; assessment; ecological and environmental impact assessment; economic and fiscal impact
assessment; risk assessment; social impact assessment; strategic impact assessment; technology
assessment 5
15. Project evaluation 1
16. Public participation and consultation 1
17. Impact assessment methods: Formative and summative evaluation 2
18. Types of impact assessment -within-without; before-after; case study; social auditing; performance audit 2
19. Quantifying the impact parameters 1
Total 32
Practicals
1. Development of M and E plan for livestock developmental Programmes using participatory approach. 3
2. Development of procedures for livestock developmental Programmes using participatory approach 2
3. Developing indicators (social and economic) and information System for sustainable livestock
development 3
4. Analysis of different reports 2
5. Conducting impact assessment exercises 2
6. Case studies 1
7. Data generation 1
8. Report writing 2
Total 16

I.  Course Title: Theory Constructions in Social Sciences

Il. Course Code : EXT 708

1. Credit Hours: 1+0

IV. Aim of the course

To provide the foundation for construction of theories in social science.

V. Theory

Unit |

Importance of theory construction in Extension. Hypothesis, Theory, Principle and Law; Meaning, elements,
Ideal Criteria, Functions, Types of theories. Definitions: Meaning, types and Rules.

Unit 1l

Generalizations: Meaning, Classification. Relationship: Meaning Types.

Unit 11

Terminologies used in theory constructions: Axiom, Postulate, Proposition, Theorem, Fact, Concept, Construct,
Probability and Measurement Basic Derived.
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Unit IV

Steps in theory building - Axiomatic techniques, Historical approaches and scientific application. Theoretical
concept in social sciences. Test of Theory: Applying appropriate statistical tests.

VI. Suggested Reading

e Blalock HM. 1969. Theory Construction: Form verbal to Mathematical Formulations. Prentice Hall.

e Dubin R. 1978. Theory Building. The Free Press, New York.

e Hage J. 1973. Techniques and Problems of Theory Constructions in Sociology. John Wiley and Sons

e Jack P Gibbs. 1972. Sociological Theory Construction. The Dryden Press, Illionis.

e Stinchombe AL. 1968. Construction of Sociological Theories. Harcourt, Brace and World.

e Wionton CA. 1974. Theory and Measurement in Sociology. John Wiley and Sons.

Course Outlines

S. No. Topic No. of Lectures
Theory
1. Importance of theory construction in Extension. Hypothesis, Theory, Principle and Law 2
2. Theory construction definitions - Meaning, types and Rules. 1
3. Theory - Meaning, elements, Ideal Criteria, Functions, Types 1
4. Generalizations: Meaning, Classification. 2
5. Relationship - Meaning Types. 1
6. Terminologies used in theory constructions: Axiom, Postulate, Proposition, Theorem, Fact, Concept,
Construct, Probability and Measurement Basic Derived 3
7. Steps in theory building - Axiomatic techniques, historical approaches and scientific application. 2
8. Theoretical concept in social sciences. 2
9. Test of Theory: Applying appropriate statistical tests 2
Total 16

I.  Course Title: Facilitation for Development

Il. Course Code : EXT 709

I11. Credit Hours: 2+1

IV. Aim of the Courses

e To orient students on the importance facilitation.

e To inspires students to understand facilitation tools to influence change at the individual, group and
organisational levels.

e To develop capacities in multi-stakeholder engagement, facilitation and networking.

V. Theory

Unit |

Facilitation for development in the AIS; Understanding facilitation for development; Importance of facilitation

as a core function of extension within the Agricultural Innovation Systems (AIS); Basic principles of facilitation

for development; Desired attributes of facilitator for development- Cognitive attributes, Emotional attributes

(Emotional intelligence), Social, behavioural and attitudinal attributes; Technical skills of a facilitator for

development- Design processes, Facilitation techniques and tools, the art of questioning and probing, Process

observation and documentation, Visualisation.

Unit 11

Facilitating Change in Individuals, Groups And Organisations - Self-discovery to realize our potentials, Tools

for self-discovery, formulating a personal vision, Taking responsibility for your own development;

Understanding the dynamics of human interaction, Group dynamics and power relations, Managing

relationships, Shared vision and collective action, Tools for team building; Organizational change process,

Organisational learning to adapt to changing environments, Enhancing performance of organisations,

Leadership development, Tools for organisational change.

Unit 11

Facilitating Operational Level Multi-Stakeholder Engagements - Defining stakeholders, Development of

collective and shared goals, Building trust and accountability, Tools for stakeholder identification and visioning;

Visualising innovation platforms (IPs), Why are IPs important?, Different models of IPs for multi-stakeholder

engagement, policy engagement platforms, Generating issues and evidence for policy action, Advocacy for

responsive policy processes.

Unit IV

Brokering Strategic Partnerships, Networking And Facilitation- Brokering linkages and strategic partnerships,

Identification of critical links, Knowledge brokering, Creating linkages with markets, Learning alliances and

networking, Coordination of pluralistic service provision within the AIS, The concept of action learning and
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reflective practitioners, Networking; Facilitating Capacity Development-Facilitate participation and learning in
development programs and projects. Virtual platforms- skills for strengthening dialogue, collaboration, shared
commitment amongst diverse actors and stakeholders.

Course Outlines

S. No. Topic No. of Lectures/Practicals
Theory
1. Facilitation for development in the AlS; Understanding Facilitation for development 1
2. Importance of facilitation as a core function of extension within the Agricultural Innovation

Systems (AIS) 1

3. Basic principles of facilitation for development; Desired Attributes of facilitator for development-
Cogpnitive attributes, Emotional attributes (Emotional intelligence), Social, behavioural and
attitudinal attributes 2
4. Technical skills of a facilitator for development- Design processes, Facilitation techniques and tools,

the art of questioning and probing 2
5. Process observation and documentation, Visualisation 1
6. Facilitating Change In Individuals, Groups And Organisations-Self-discovery to realize our potentials 2
7. Tools for self-discovery, formulating a personal vision, Taking responsibility for your own development 1
8. Understanding the dynamics of human interaction, Group dynamics and power relations, Managing
relationships, Shared vision and collective action
9. Tools for team building 1
10. Organizational change process, Organisational learning to adapt to changing environments, Enhancing
performance of organisations 2
11. Leadership development, Tools for organisational change 1
12. Facilitating Operational Level Multi-Stakeholder Engagements-Defining stakeholders, Development of
collective and shared goals, Building trust and accountability 2
13. Tools for stakeholder identification and visioning 1
14. Visualising innovation platforms (IPs), Why are IPs important?, Different models of IPs for multi-
stakeholder engagement 2
15. Policy engagement platforms, Generating issues and evidence for policy action 2

16. Advocacy for responsive policy processes 1
17. Brokering Strategic Partnerships, Networking and Facilitation- Brokering linkages and strategic

partnerships, Identification of critical links, Knowledge brokering, Creating linkages with markets 2
18. Learning alliances and networking, Coordination of pluralistic Service provision within the AIS 1
19. The concept of action learning and reflective practitioners, Networking 1
20. Facilitating Capacity Development-Facilitate participation and learning in development programs and

projects. 2
21. Virtual platforms- skills for strengthening dialogue, collaboration, shared commitment amongst diverse

actors and stakeholders 2
Total 32
Practicals
1. Practicing facilitation techniques 1
2. Self discovery exercises 1
3.  Working together and interaction (task based) 1
4. Arrangement for multi-stakeholder interactions 1
5. Understanding organisational change process tools and techniques 1
6. Case analysis on organisational change process 1
7. Participating with innovation platforms 1
8. Policy engagement platforms 1
9. Stakeholder analysis mapping 2
10. Exercise on networking skills 2
11. Facilitating capacity building programmes 1
12. Facilitating virtual platforms 1
13. Filed visit to multi-stakeholder partnership projects 2
Total 16

VI. Suggested Reading
e Account Ability 2005. AA 1000, Stakeholder Engagement Standard Exposure draft.
http://www.empresa.org/doc/AA1000_STHEngagement.pdf
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Anonymous..n.d. Facilitation Tools for Meetings and Workshops. https://seedsforchange.org.uk/tools.pdf
Clarke S, Blackman R and Carter I. 2004. Facilitation skills workbook -Training material for people
facilitating small group discussions and activities using PILLARS Guides. Tearfund, England.
https://www.tearfund.org/~/media/files/tilz/fac_skills_english/facilitation e.pdf

Davis S. 2014. Using the Socratic Method as a Learning Facilitator https://facilitatoru.com/training/using-
the-socratic-method-as-a-learning-facilitator/

Hanson L and Hanson C. Transforming participatory facilitation: Reflections from practice.
http://pubs.iied.org/pdfs/G01950.pdf

Jost C, Alvarez S and Schuetz T. 2014. CCAFS Theory of Change Facilitation Guide. CGIAR Research
Program on Climate Change, Agriculture and Food Security. https://cgspace.cgiar.org/bitstream/handle/
10568/41674/CCAFS%20TOC%20facilitation%202014%20FINAL.pdf

Kennon N, Howden P and Hartley M. 2002. Who really matters? A stakeholder analysis tool. Extension
Farming Systems Journal volume 5 number 2. https://www.csu.edu.au/__data/assets/pdf file/0018/109602
/EFS_Journal_vol 5 no 2 02_Kennon_et_al.pdf

Koutsouris A. 2012. Exploring the emerging facilitation and brokerage roles for agricultural extension
education. AUA Working Paper Series No. 2012-4. Agricultural University of Athens. Department of
Agricultural Economics and Rural Development. http://aocatools.aua.gr/RePEc/aua/wpaper/files/2012
4_koutsouris.pdf

Krick T, Forstater M, Monaghan P, Sillanpaa M. 2005. The Stakeholder Engagement Manual: VVolume 2,
the Practitioner’s Handbook on Stakeholder Engagement. AccountAbility, United Nations Environment
Programme, Stakeholder Research Associates Canada Inc.

Linden J. 2015. Innovation in Layer Housing: From Drawing Board to Reality.
http://www.thepoultrysite.com/articles/3494/innovation-in-layer-housing-from-drawing- board-to-reality/
Lindynorris. How to Develop Your Personal Vision Statement: A Step-by-Step Guide to Charting Your
Future  With  Purpose and  Passion  http://staticl.squarespace.com/static/5765deb1be659449
f97fchbf5/t/5770b309579fh313164a7a37/1467003657818/LINDYNORRIS.COM+-+How+to+Develop+a+
Personal+Vision+ Statement.pdf

Lundy M, Gottret MV and Ashby J. Learning alliances: An approach for building multistakeholder
innovation systems. http://documents.worldbank.org/curated/en/564521467995077219/pdf/103509-BRI-
PUBLIC- ADD-series-ILAC-brief.pdf

Makini FW, Kamau GM, Makelo MN, Adekunle W, Mburathi GK, Misiko M, PaliM, and Dixon J. 2015.
Operational Field Guide for Developing and Managing Local Agricultural Innovation Platforms.
Australian Centre for International Agricultural Research https://www.aciar.gov.au/file/103711/download
?token=EPYmwxnE

Mind Tools. n.d. The Role of a Facilitator-Guiding an Event through to a Successful Conclusion.
https://www.mindtools.com/pages/article/Roleof AFacilitator.htm

Mittal N, Sulaiman RV and Prasad RM. 2016. Assessing Capacity Needs of Extension and Advisory
Services A Guide for Facilitators. Agricultural Extension in South Asia. http://www.aesanetwork.org/
assessing-capacity-needs-of-extension-and-advisory-services-a- guide-for-facilitators/

Mulema AA. 2012. Organisation of innovation platforms for Agricultural Research and Development in
the Great Lakes Region of Africa. Graduate Theses and Dissertations. Paper 12631. https://lib.dr.iastate.edu
[cgilviewcontent.cgi?article=3638 and context=etd

Nederlof S, Wongtschowski M and Van der Lee (eds.). 2011. Putting Heads Together- Agricultural
Innovation Platform in Practice. KIT Publishers.

Ngwenya H and Kibwika P. 2016. NELK Module 7 Introduction to Facilitation for Development,
New Extensionist Learning Kit (NELK), Global Forum for Rural Advisory Services (GFRAS)
http://www.g-fras.org/en/knowledge/new-extensionist-learning-kit-nelk.html#module-7- introduction-for-
facilitation-for-development

Otim RL. 2013. Facilitation Skills Training Manual: A facilitator’s handbook. United States Agency for
International Development (USAID). https://publiclab.org/system/images/photos/000/020/662/original/
FACILITATION_SKILLS TRAINING_Manual.pdf

Partridge K, Charles J, Wheeler D, Zohar A. 2005. The Stakeholder Engagement Manual: Volume 1. The
Guide to Practitioners’ Perspectives on Stakeholder Engagement. Stakeholder Research Associates Canada
Inc., 355 Division Street Cobourg Ontario Canada K9A 3R5.

Pye-Smith C. 2012. Agricultural extension: A Time for Change. Linking knowledge to policy and action for
food and livelihoods. https://cgspace.cgiar.org/handle/10568/75389

Steinlin M and Jenkins CW. Knowledge Sharing for Change- Designing and Facilitating Learning Process
with a Transformational Impact.Ingenious Peoples Knowledge. http://www.fsnnetwork.org/sites/default/
files/ipk_trainingmanual_midres.pdf
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e Tallia AF, Holly J, Lanham HJ, McDaniel RR Jr., and Benjamin F Crabtree BF. 2013. 7 Characteristics of
Successful Work Relationships. https://www.aafp.org/fpm/2006/0100/p47.pdf

e Van Rooyen A, Swaans K, Cullen B, Lema Z and Mundy P. 2013. Facilitating Innovation Platforms in:
Innovations  platforms practice brief  10.  https://assets.publishing.service.gov.uk/media/57a08a
28ed915d3cfd000602/Brief10.pdf

e Villet VV. 2015. Motivation Theory by David McClelland. https://www.mindtools.com/pages/article/
human-motivation-theory.htm

I.  Course Title : Managing Extension Organizations

Il. Course Code : EXT 710

I11. Credit Hours: 2+1

IV. Aim of the Courses

e To orient students on the importance of knowledge and skills on various management functions, as
applicable to extension organizations

e Discuss ways of running extension services as managers of livestock -ventures

e To develop capacities for becoming effective managers of livestock -ventures

V. Theory

Unit |

Management- An Over view - Management and EXxtension management — Meaning, concept, nature and

importance; Management, administration and supervision - meaning, definition and scope; Approaches to

management, Principles, functions and levels of management; Qualities and skills of a manager; Interpersonal

relations in the organization; Reporting and budgeting; Extension Management in public, private sector and

other sectors - Extension management (POSDCORB) in public sector, Department of Agriculture, Agricultural

Technology Management Agency (ATMA), Krishi Vigyan Kendra (KVK), SAUs, ICAR Institutes, Private

sector, Cooperatives, NGOs, FPOs, etc. Organisational Structure, Relations between different units- Challenges

in management.

Unit 1l

Concepts in Management - Decision making — Concept, Types of decisions, Styles and techniques of decision

making, Steps in DM Process, Guidelines for making effective decisions; Human Resource Management:

Manpower planning, Recruitment, Selection, Placement and Orientation, Training and Development; Dealing

with fund and staff shortages in different extension organizations (KVK, ATMA, etc.); Leadership — Concept,

Characteristics, Functions, Approaches to leadership, Leadership styles; Authority and responsibility,

Delegation and decentralization, line and staff relations.

Unit I

Challenges of co-ordination in extension organizations; Managing interdepartmental coordination and

convergence between KVK, ATMA and line departments; Co- ordinating pluralism in extension services;

Challenges in managing public-private partnerships (PPPs) at different levels in agricultural development in

general and extension in particular; Performance appraisal — Meaning, Concept, Methods.

Unit IV

Motivation and Communication- Managing work motivation — Concept, Motivation and Performance,

Approaches to motivation, team building; Organizational Communication — Concept, Process, Types, Networks,

Barriers to Communication; Mentoring, Time management, Team work and team-building strategies;

Modernization of information handling; Supervision and Control - Supervision — Meaning, Responsibilities,

Qualities and functions of supervision, Essentials of effective supervision; Managerial Control — Nature,

Process, Types, Techniques of Control, Observation, PERT and CPM, Management Information Systems

(MIS): Concept, tools and techniques, MIS in extension organisations.

VI. Practicals

e Simulated exercises on techniques of decision making

e Study the structure and function of agro-enterprises, Designing organizational structure/organograms

e Group activity on leadership development skills

e Simulated exercise to understand management processes

¢ Field visit to extension organizations (ATARI, KVKs, NGOs), FPOs, dairy cooperatives to understand the
functions of management

e Practical exercises on PERT and CPM

e Group exercise on development of short term and long term plans for agro- enterprises

e Developing model agriculture-based projects including feasibility study, financial planning and cost-benefit
analysis
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VII. Suggested Reading

Bitzer V. 2016. Incentives for enhanced performance of agricultural extension systems, KIT Working Paper
2016-6, Royal Tropical Institute, Amsterdam https://www.Kkit.nl/wp-content/uploads/2018/08/Incentives-
for-enhanced-performance-of- agricultural-extension-systems.pdf

Bitzer V, Wennik B and de Steenhuijsen B. 2016. The governance of agricultural extension systems, KIT
Working Paper 2016-1 Royal Tropical Institute, Amsterdam. https://www.kit.nl/wp-content/uploads/
2018/08/The-governance-of-agricultural-extension- systems.pdf

Chand S. Modern Management Theory: Quantitative, System and Contingency Approaches to Management.
http://www.yourarticlelibrary.com/management/modern-management-theory-quantitative-system-and-
contingency-approaches-to-management/25621

Daniel RG, James AFS and Freeman RE. 2003. Management (6th Edition). Pearson India.

Fahimifard SM and Kehkha AA. 2009. Application of Project Scheduling in Agriculture (Case Study:
Grape Garden Stabilization) American-Eurasian J. Agric. and Environ. Sci., 5(3): 313-321.
https://www.idosi.org/aejaes/jaes5(3)/3.pdf

Gabathuler E, Bachmann F and Klay A. 2011. Reshaping Rural Extension Learning for Sustainability: An
integrated and learning based advisory approach for rural extension with small scale farmers- Chapter 4.
Margraf Publishesrs, Kanalstr.

GFRAS 2017. Module 3: Agricultural Extension Programme Management, The New Extensionist
Learning Kit, Global Forum for Rural Advisory Services (GFRAS) http://www.g-fras.org/fr/component/
phocadownload/category/70-new-extensionist-learning-kit-nelk.html?download=564:nelk-module-3-agri
cultural-extension-programme- management-textbook

Gupta CB. 2001. Management Theory and Practice. Sultan Chand and Sons, New Delhi.

Hoffmann V, Gerster BM, Christnick A and Lemma M. 2009. Rural Extension Volume 1- Chapter 7.
Margraf Publishesrs, Kanalstr.

HRM. 2013. Current Trends in Human Resource Management https://corehr.wordpress.com/2013/08/21/
current-trends-in-human-resource-management/

Koontz H and Weihrich H. 2015. Essentials of Management: An International, Innovation and Leadership
perspective. Mcgrow Hill Education (India) Private Ltd.

MANAGE. 2008. Project Management in Agricultural Extension, AEM-203, Post Graduate Diploma in
Agricultural Extension Management (PGDAEM), National Institute of Agricultural EXxtension
Management, Hyderabad http://www.manage.gov.in/pgdaem/studymaterial/aem203.pdf

Mind Tools. Core Leadership Theories: Learning the Foundations of Leadership

Why are some leaders successful, while others fail? Available online https://www.mindtools.com/pages/
article/leadership-theories.htm

Qamar KM. 2005. Modernizing National Agricultural Extension Systems: A Practical Guide for Policy-
Makers of Developing Countries, Food and Agriculture Organization of the United Nations
http://www.fao.org/uploads/media/modernizing%20national.pdf

Swanson BE, Bentz RP and Sofranko AJ. 1997. Improving Agricultural Extension. A Reference Manual.
Food and Agriculture Organization of the United Nations, Rome.

Van den Ban AW and Hawkins HS. 1998. Agricultural extension- Chapter 10, BSL, CBS Publishers and
Distributors.

S. No. Topic No. of Lectures/Practicals
Theory
1 Management- An Over view - Management and Extension management — Meaning, concept, nature and
importance 1
2 Management, administration and supervision - meaning, definition and scope 1
3 Approaches to management, Principles, functions and levels of management 1
4 Qualities and skills of a manager; Interpersonal relations in the organization 1
5 Reporting and budgeting; Extension Management in public, private sector and other sectors 2
6 Extension management (POSDCORB) in public sector, Department of Agriculture, Agricultural
Technology Management Agency (ATMA), Krishi Vigyan Kendra (KVK), SAUs, ICAR
Institutes, Private sector, Cooperatives, NGOs, FPOs, etc. 2
7 Organisational Structure, Relations between different units-Challenges in management 1
8 Concepts in Management - Decision making — Concept, Types of decisions, Styles and techniques of
decision making, Steps in DM Process 2
9 Guidelines for making effective decisions; Human Resource Management: Manpower planning,
Recruitment, Selection, Placement and Orientation, Training and Development 2
10 Dealing with fund and staff shortages in different extension organizations (KVK, ATMA, etc.) 1
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11 Leadership — Concept, Characteristics, Functions, Approaches to leadership, Leadership styles;

Authority and responsibility, Delegation and decentralization, line and staff relations 2
12 Challenges of co-ordination in extension organizations 1
13 Managing interdepartmental coordination and convergence between KVK, ATMA and line departments;

Co-ordinating pluralism in extension services 2
14 Challenges in managing public-private partnerships (PPPs) at different levels in agricultural

development in general and extension in particular 2
15 Performance appraisal — Meaning, Concept, Methods 2
16 Motivation and Communication- Managing work motivation — Concept, Motivation and Performance,

Approaches to motivation, team building 2
17 Organizational Communication — Concept, Process, Types, Networks, Barriers to Communication;

Mentoring, Time management, Team work and team-building strategies 2
18 Modernization of information handling; Supervision and Control - Supervision — Meaning,

Responsibilities, Qualities and functions of supervision, Essentials of effective supervision 2

19 Managerial Control — Nature, Process, Types, Techniques of Control, Observation, PERT and CPM,
Management Information Systems (MIS): Concept, tools and techniques, MIS in extension

organisations 3
Total 32
Practicals
1 Simulated exercises on techniques of decision making 2
2 Study the structure and function of agro-enterprises, Designing organizational structure/organograms 2
3 Group activity on leadership development skills 2
4 Simulated exercise to understand management processes 1
5 Field visit to extension organizations (ATARI, KVKs, NGOs), FPOs, dairy cooperatives to understand

the functions of management 3
6 Practical exercises on PERT and CPM 2
7  Group exercise on development of short term and long term plans for agro-enterprises 2
8 Developing model agriculture-based projects including Feasibility study, financial planning and cost-

benefit analysis 2
Total 16

List of Journals

Communicator

Development communication

Indian Dairyman

Indian journal of Adult Education
Indian Journal of Dairy Science
Indian Journal of Extension Education
Indian Journal of Psychology

Indian Journal of Public Administration
Journal of Dairy Research

Journal of Extension Systems

Journal of Rural Development
Journal of Training and Development
The Indian Journal of Animal Sciences
The Indian Veterinary Journal

Journal of Agriculture Extension and Education
Indian Journal of Animal Research
Indian Journal of Gender of Studies
Kurukshetra

Yojana

Economic and Political weekly

Indian Farming

e-Resources

e www.informaworld.com (Journal of Agricultural Education and Extension)

o www.blackwellpubllishing.co (International Journal of Training and Development)
o www.blackwellpubllishing.co Educational Measurement: Issue and Practices
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e www.academicjournals.net (International Journal of Dairy Science)
e www. cipav.org.co (Livestock Research for Rural Development)
e www.joe.org Journal of Extension
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10.

Syllabus for the Preliminary Comprehensive Examination for M.V.Sc. in Veterinary
Extension Education

Important concepts in extension science; principles of extension, Implications of earlier extension efforts.
Emerging issues, problems and challenges of animal husbandry extension education. Changing approaches
— ToT approach, Education Approach, Farmer Participatory Approaches (PRA, RRA, PLA, PTD, PCD,
etc.), Demand Driven approach, Market led extension, FSA, Commodity Specific Approach, Market led
Extension; Classification of PRA, Differences between PRA and RRA; Global concepts of extension
(SAARC, BRICS, US, Japan, UK, Philippines and Israel) and its application to Indian context. Privatization
of extension. Public Private Partnership.Extension approaches of State and Central Governments, ICAR,
SVUs/ SAUs, NGOs, corporate and other organizations.

Communication- meaning, concept, purpose and process of communication- Models and theories of
communication: Aristotle, Berlo, Osgood Schramm, Shanon and Weaver, Johari window, New Comb,
Westley and McLean, etc. Types of communication- intrapersonal, interpersonal,verbalandnon-verbal;
Criteria of effective communication, Determinants of communication- Empathy, credibility, fidelity,
distortion, feedback and barriers to effective communication; Group and mass communication. Key
communicators and their role in livestock development. Organizational Communication - formal- informal;
downward-upward- horizontal; Problems in organizational communication.

ICT-concept, importance and types of tools and applications; Role and significance of ICT tools in Animal
Husbandry Development - Use and importance of Social Media inlivestock development. Overview of
emerging technologies.

Concept, meaning, importance of diffusion. Elements in diffusion process; Models and theories of
diffusion. Concept, meaning, importance of adoption. Steps in adoption process. Adoption models, Stages
in diffusion-adoption process; Innovation- Decision Process, Adopter categories and their characteristics.
Factors influencing adoption. Attributes of innovations, Factors affecting the rate of adoption and sources of
information. Consequences of innovations. Adopter categories and their characteristics. Identification and
evaluation ofinnovations in livestock sector — Attributes, Reason for adoption, Non-adoption and
Discontinuance, Consequences. Diffusion and adoption of livestock sectoral innovations.

Genesis and importance of programme planning. Objectives, principles and steps in programme planning
process. Meaning and Scope of Monitoring; Basic Concepts and Elements in Monitoring; Types of
Monitoring; Techniques of Monitoring; What is Evaluation? Project Management Techniques- Gantt chart,
Programme Evaluation and Review Technique (PERT). Critical Path Method (CPM).

Concept, nature and scope of research in social sciences. Types of research- fundamental, applied and
action research, experimental and non-experimental research. Identification of concepts, constructs,
variables. Hypothesis— importance, selection criteria (qualities of a workable hypothesis), formulation and
testing of hypothesis. Selection and formulation of research problem. Measurement and levels of
measurement; Research designs- exploratory experimental, and ex-post-facto research design. Sampling -
Sampling methods- probability and non-probability sampling. Sources of errors. Methods of data
collection— survey method, observation method, interview/ questionnaire method, case study, content
analysis, sociometry, focus group discussion, projective techniques, Online tools of data collection,
Reliability and validity of measuring instruments.

Concepts, scope and importance of psychology and social psychology in animal husbandry extension.
Attitude-nature, theories, measurement and change of attitude towards livestock farming, Importance of
attitude scales in livestock research and development. Motivation— nature, characteristics, theories, types
and techniques of motivating farmers, Learning- principles, theories of learning and experiential learning
and adult learning (andragogy).

Entrepreneurship - Role of Entrepreneurship in Economic Development of the country and current scenario
and future prospects; Factors influencing Entrepreneurship (Internalfactors, Externalfactors,
Politicalfactors, Socio-Cultural Environment, Legal and Technological Environment).

Gender and empowerment: meaning and importance in livestock sector, Gender related concepts and
importance of empowering women in livestock development; Need and focus on gender sensitization,
Gender in community diversity and its implication for empowerment.

Concept of farm journalism and communication. Journalism as a means of mass communication and its role
in livestock development. Opportunities, strength and limitations. Ethics and principles of journalism for
effective writing.

11. Descriptive statistics- measures of central tendency, Measures of dispersion, Coefficient of variance,

Standard error, Skewness and kurtosis, Contingency tables, Normal distribution, Test of significance — One
sample t test, Independent t test, paired t test, ANOVA and z - one tailed and two tailed tests. Population
versus sample, Sampling errors, Sample size determination, Survey instruments, Open ended and closed
ended questions, and online survey tools. Dependency among the variables, correlation- Pearson, Spearman
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and Kendall, point biserial correlation, Regression analysis, Assumptions, Multiple linear Regression,
Regression diagnostics-outlier, Multicollinearity, Heteroscedasticity and autocorrelation, logit/ probit
model. Scaling Techniques: Ranking, Rating and Paired Comparison. Scaling techniques - Likert, Thurston
and Guttman Scales. Construction and standardization; Knowledge test, Test of reliability and validity.
Non-parametric tests- Signed Rank, Rank sum and Kruskal-Wallis tests. Test for independence and
homogeneity. Multivariate techniques — cluster analysis, discriminant analysis and Factor analysis:
Different rotations and interpretation of results.
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DEPARTMENT OF VETERINARY PHYSIOLOGY
Course Structure for M.V.Sc. in Veterinary Physiology Degree Programme

(Semester Wise)

Course Code Course Title Credit Hours Semester

VPY 601* PHYSIOLOGY OF DIGESTION 2+1 |

. CARDIOVASCULAR AND RESPIRATORY
VPY 602 PHYSIOLOGY 2+1 |

. RENAL PHYSIOLOGY AND BODY FLUID
VPY 603 DYNAMICS 2+1 |
VPY 604* HAEMATOLOGY 2+1 |
VPY 605 GROWTH AND ENVIRONMENTAL PHYSIOLOGY 2+0 1l
VPY 606* PHYSIOLOGY OF ANIMAL REPRODUCTION 2+1 1l
VPY 607 CLINICAL PHYSIOLOGY 1+1 1l
VPY 608 NEUROMUSCULAR PHYSIOLOGY 2+0 I
VPY 609* ENDOCRINOLOGY OF DOMESTIC ANIMALS 2+0 I

. INSTRUMENTATION AND RESEARCH
VPY 610 TECHNIQUES IN VETERINARY PHYSIOLOGY 0+2 I
VPY 611 PHYSIOLOGY OF WILD LIFE 1+0 |
VPY 691 MASTER’S SEMINAR 1+0 1&II
VPY 699 MASTER’S RESEARCH 0+30 1 & I

*Compulsory Courses
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DEPARTMENT OF VETERINARY PHYSIOLOGY
Course Structure for Ph.D. in Veterinary Physiology Degree Programme

(Semester Wise)

Course Code Course Title Credit Hours | Semester
APPLIED PHYSIOLOGY OF BODY FLUIDS AND
VPY 701 | EcTROLYTES 2+l !
VPY 702 PHYSIOLOGY OF ANIMAL BEHAVIOUR 2+0 |
VPY 703* RECENT TRENDS IN RUMINANT DIGESTION 2+1 |
VPY 704* RECENT TRENDS IN NEUROENDOCRINOLOGY 2+1 |
VPY 705 MYOPHYSIOLOGY AND KINESIOLOGY 2+0 |
VPY 706 AVIAN PHYSIOLOGY 2+1 |
VPY 707 PHYSIOLOGY OF LACTATION 2+1 1
RECENT TRENDS IN ENVIRONMENTAL PHYSIOLOGY
VPY 708 AND GROWTH 2+1 1
VPY 709 CELLULAR AND MOLECULAR PHYSIOLOGY 2+0 1
VPY 710 RECENT TRENDS IN IMMUNO-PHYSIOLOGY 2+1 1
VPY 711* PHYSIOLOGY OF STRESS 2+0 1
VPY 712* RECENT TRENDS IN REPRODUCTIVE PHYSIOLOGY 2+1 1
VPY 791 DOCTORATE SEMINAR-I 1+0 1 &Il
VPY 792 DOCTORATE SEMINAR-II 1+0 1 &Il
VPY 799 DOCTORATE RESEARCH 0+75 1 &Il

*Compulsory Courses
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Course Contents
M.V.Sc. in Veterinary Physiology

I.  Course Title: Physiology of Digestion

Il. Course Code: VPY 601

1. Credit Hours : 2+1

IV. Aim of the Course

To teach comparative physiology of digestive system of monogastricanimals, ruminants and birds, and

basic techniques.

V. Theory

Unit |

Basic characteristics and comparative physiology of digestive system of monogastric and polygastric animals.

Appetite andcontrol of feed intake.

Unit 11

Gastro-intestinal motility, secretary functions of gastro-intestinal tract, their regulation and gastro-

intestinal hormones.

Unit 111

Digestion, absorption and metabolism of carbohydrate, protein and fat in simple and compound stomach.

Absorption of water and electrolytes.

Unit IV

Development of ruminant stomach, rumen microbiology and rumen environment. Ruminantmicrobial

digestion, its advantages and disadvantages. Fate of rumen fermentation products. Rumino-

reticularmotility, its significance and control. Digestion in birds.

VI. Suggested Reading

e Dukes’ Physiology of Domestic Animals, 13th Edn. William O Reece, Howard H Erickson, Jesse P Goff,
Etsuro E Uemura. 2015.

e Cunningham’s Textbook of Veterinary Physiology 5th Edn. Bradley G. Klein 2012

e Digestive Physiology and Nutrition of Ruminants by D C Church, 1975

e The Rumen Microbial. Ecosystem. 2nd Edn. Ed. by. P.N. HOBSON and C.S Stewart 1997

e Hungate RE. 1966. Rumen and its Microbes. Acad. Press. N.Y.

e Rumen Microbiology, Burk A Dehority. 2003. Nottingham University Press

S. No. Topic No. of Lectures/Practicals

Theory

1. Basic characteristics and comparative physiology of digestive system of domestic animals.
Classification of animals on the basis of feeding habits, differences in the anatomy of

digestive tract 1
2. General functions of Gastrointestinal tract and its control 1
3. Functional anatomy of digestive tract of monogastric animals- structural differences among the
monogastric animals 1
4. Functional anatomy of digestive tract of ruminants:
Development of ruminant stomach 1
5. Structural details of rumen, reticulum, omasum and abomasum, Rumino-reticular motility, its
significance and control 1
6. Pseudoruminants, reticular groove reflex, rumination process and its phases. 1
7. Prehension, prehensile organs in different animals, grazing, browsing, rooting, mastication,
deglutition, feed intake, water requirements and intake, drinking habits of water in different
animals 1
8. Motility of esophagus, gastro-intestinal motility, primary peristalsis and secondary peristalsis,
functions and zones of stomach 1
9. Rate of gastric emptying, interdigestive motility patterns, migratingmyoelectric complex, emesis
or vomiting 1
10. Motility in small intestine, nervous and hormonal control, peristaltic reflex and segmentation
reflex. Motility in large intestine: caecum, colon,haustral contractions, oral and aboral peristaltic
contractions, antiperistaltic contractions, Rate of passage of digesta and its estimation 1
11. Appetite and control of feed intake, hunger contractions, thirst, constipation, defecation, diarrhea 1
12. Regulation of GIT functions, gastro-intestinal hormones and their functions 1
13. Salivary secretion, its composition and functions 1
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14. Secretion of gastric juice, phases of gastric secretion, composition, zymogen, autocatalysis and

digestion in stomach 1
15. Pancreatic juice, secretion, control and composition, 1
16. Proteases, lipases, amylases and other enzymes of pancreatic juice. 1
17. Trypsin inhibitor and end products of pancreatic digestion 1
18. Liver, structure of liver lobule: secretion of bile and its regulation bile acids, bile salts, bile

pigments: functions of bile 1
19. Enterohepatic recirculation: gall bladder function and contractions. 1
20. Intestinal juices, their secretions, composition and functions 1
21. Absorption of nutrients in the digestive tract and the effect ofnutrient interactions 1
22. Bacterial fermentation in large intestine, fermentative products, absorption of end products of

fermentation 1
23. Metabolism and excretion of various nutrients, 1
24. Development of ruminant system and rumen environment 1
25. Rumen microbiology, Rumen microbes: classification of rumen bacteria, protozoa, fungi 2
26. Ruminant microbial digestion, Fermentation pathways: fermentationof carbohydrates, protein

and fat, microbial activities in ruminant stomach and intestine 2
27. Rumen degradable proteins, rumen undegradable proteins and urea feeding 1
28. Volatile fatty acids, Absorption of end products and place of Absorption and mechanism of

absorption 1
29. Advantages and disadvantages of ruminant digestion, artificial rumen 1
30. Digestion in birds: functional anatomy of avian digestive system,swallowing, crop, proventriculus,

ventriculus, caeca, nitrogenmetabolism 1
Total 32
Practicals
1. Collection of saliva and its enzymatic studies 1
2. Gastric and intestinal motility, Rate of passage of digesta andits estimation 1
3. Rumino-reticular movements
4. Activity of pepsin and trypsin enzymes 1
5. Estimation of digestive metabolites such as glucose and ketone bodies, 1
6. Estimation of triglycerides, cholesterol 1
7. Estimation of urea nitrogen and total proteins 1
8. Liver function tests 2
9. Pancreatic function tests 1
10. Methods of collection of rumen liquor, merits and demerits 1
11. Determination of pH, total volatile fatty acids in rumen liquor 1
12. Determination of ammonia-nitrogen and total-nitrogen in Strained rumen liquor 2
13. Counting of protozoa and bacteria in rumen liquor 1
14. Demonstration of fermentation of feed-stuff in artificial rumen 1
Total 16

I.  Course Title: Cardiovascular and Respiratory Physiology

Il. Course Code: VPY 602

1. Credit Hours : 2+1

IV. Aim of the Course

To teach function and regulation of heart, recording of ECG and respiration in different animals and basic
techniques.

V. Theory

Unit |

Functional anatomy of heart and properties of cardiac muscle, Origin and propagation of cardiac impulses.
Rhythmic excitation of heart, Electrophysiology of heart, Cardiac cycle, Cardiac sounds.

Unit 1l

Cardiac output and its measurements, Factors affecting cardiac output. Venous return and its regulation.
Regulation of the cardiac functions.

Unit 111

Normal electrocardiogram, Electrocardiographic interpretation in common cardiac disorders. Cardiac
murmurs and cardiac arrhythmias. Echocardiography.
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Unit IV

Circulation- coronary, systemic and pulmonary circulation and their regulation. Regional circulation.

Pathophysiology of circulation. Hemodynamics. Arterial pressure. Capillary exchanges. Lymphatic

circulation.

Unit V

Respiration, Mechanism of ventilation, Transport and exchange of respiratory gases at alveolar and tissue

level, Respiratory adjustments at high altitude, Stress and exercise. Pulmonary volumes and capacities.

Neural and chemical control of respiration. Respiration in birds.

VI. Suggested Reading

e Guyton and Hall Textbook of Medical Physiology 13th Edn John E. Hall Ph.D. 2015

e Ganong’s Review of Medical Physiology, 26th Edn Kim E. Barrett, Susan M. Barman, Scott Boitano,
Heddwen Brooks, 2019

e Dukes’ Physiology of Domestic Animals, 13th Edn. William O. Reece, Howard H. Erickson, Jesse P.
Goff, Etsuro E. Uemura 2015.

e Cunningham’s Textbook of Veterinary Physiology 5th Edn. Bradley G. Klein 2012.

S. No. Topic No. of Lectures/Practicals
Theory

1 Functional anatomy of heart

2  Electrophysiology of heart

3 properties of cardiac muscle

4 Origin and propagation of cardiac impulses

5 Rhythmic excitation of heart

6 Cardiac cycle

7  Cardiac sounds

8 Cardiac output and its measurements

9 Factors affecting cardiac output

10 Regulation of the cardiac functions

11 Venous return and its regulation

12 Normal electrocardiogram

13 Electrocardiographic interpretation in common cardiac disorders.
14 Cardiac murmurs

15 Cardiac arrhythmias

16 Echocardiography

17 Hemodynamics

18 Blood pressure - factors affecting it and measurement

19 Regulation of blood pressure

20 Systemic circulation and pulmonary circulation

21 Coronary circulation

22 Regional circulation

23 Introduction to respiration

24 mechanism of ventilation

25 Pulmonary volumes and capacities

26 Transport and exchange of respiratory oxygen at alveolar and tissue level
27 Transport and exchange of respiratory carbondioxide at alveolar and tissue level
28 Neural and chemical control of respiration

29 Respiratory adjustments at high altitude

30 Respiratory adjustments to stress

31 Respiratory adjustments to exercise

32 Respiration in birds

Total

NRFRPRRPRRPRPRRPRPRPRPRPREPRPRPREPREPRPREPREPREPRPREPREPREPRPREPRERERERERR

w

Practical

Determination and recording of cardiac output
Measurement of blood pressure by sphygmomanometer
Recording of heart rate by physiograph

Effect of various ions and electrolytes on heart

Effect of hormones on heart

Effect of temperature on heart

Recording and interpretation of normal ECG

NoughrwhNE
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8. Recording and interpretation of cardiac disorders by ECG

9. Determination of blood volume

10. Effect of exercise on heart rate, pulse rate rate

11. Estimation of cardiac marker enzymes

12. Determination of lung volumes and capacities by spirometry
13. Estimation of blood gases

14. Estimation of blood pyruvate

15. Estimation of blood lactate

16. Effect of exercise on respiration rate

Total

ORRPRPRREPREPRERRERERE

[y

I.  Course Title : Renal Physiology and Body Fluid Dynamics

Il. Course Code : VPY 603

I11. Credit Hours: 2+1

IV. Aim of the Course

To impart knowledge regarding excretory system of mammals and birds, maintenance of body fluid
homeostasis

V. Theory

Unit-1

An overview of nephron structure and function. Renal function in mammals.

Unit 1l

Renal haemodynamics. Glomerular filtration, Tubular reasbsorption and secretion. Urine formation- stages and
factors affecting different stages.

Unit I

Role of kidney in acid-base balance, Physiology of micturition, Endocrine control of renal function- Renin
angiotensin aldosterone system. Non excretory functions of kidney.

Unit IV

Excretory system in birds.

Unit vV

Body fluids — various body fluid compartments, Different types of body fluids and their functions, Composition
of different body fluids and their regulation.

VI. Suggested Reading

e Guyton and Hall Textbook of Medical Physiology 13th Edn John E Hall Ph.D.. 2015

*  Ganong’s Review of Medical Physiology, 26th Edn Kim E Barrett, Susan M Barman, Scott Boitano,
Heddwen Brooks. 2019.

*  Dukes’ Physiology of Domestic Animals, 13th Edn. William O Reece, Howard H Erickson, Jesse P Goff,
Etsuro E Uemura. 2015.

*  Cunningham’s Textbook of Veterinary Physiology 5th Edn. Bradley G Klein. 2012.
* Kilahar S. 1983. The Kidney and Body Fluids in Health and Diseases. Plenum Press.

S. No. Topic No. of Lectures/Practicals
Theory
1. Introduction to physiology of mammalian kidney

2. Theories of renal formation and Functional anatomy of kidney
3. Renal homeostatic function

4. Renal circulation and Pressures in renal function

5. Glomerular filtration

6. Solute reabsorption

7. Tubular secretion

8. Water excretion

9. Absorptive capabilities of different segments of nephron

10. Renal mechanism for concentration of urine

11. Renal mechanism for dilution of urine

12. Autoregulation of renal blood flow and GFR

13. Renal function tests

14. Hormonal regulation of kidney function

15. Characteristics of urine in different species

16. Renin-angiotensin-aldosterone system

PR PRPRPRRPRRPRPRPRREPREPRPRERRERRERER
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17. Micturition

18. Non excretory functions of kidney

19. Acids and bases in the body

20. Buffers in the body

21. Role of buffers in acid base balance

22. Disturbances in acid base balance

23. Urine formation in birds

24. Characteristics of avian urine

25. Body fluid compartments

26. Regulation of ECF osmolality and volume
27. Regulation of ECF electrolytes

28. Water balance

29. Measurement of body water

30. Water loss from routes other than kidney
31. Water conservation in domestic animals
32. Diuretics

33. Determining the degree of dehydration in an animal
34. Fluid therapy

Total

AR PRPRPRPRPRPRPREPREPRPRREPREPRPRPRERRERR

w

Practical

Collection and preservation of urine

Qualitative analysis of physiological constituents of urine
Qualitative analysis of pathological constituents of urine
Quantitative analysis of BUN in blood and urine

Quantitative analysis of creatinine in blood and urine
Quantitative analysis of phosphate and glucose in blood and urine
Determination of sodium, potassium in serum

Determination of calcium and chloride in serum

Demonstration of various kidney function tests- glomerular filtration rate, creatinine clearance rate,
urea clearance rate and glucose tolerance test.
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I.  Course Title: Hematology

Il. Course Code : VPY 604

I11. Credit Hours: 2+1

IV. Aim of the Course

To acquaint the students about haematology of different animals including hands- on training.

V. Theory

Unit |

Hematopoietic stem cells, Blood cells and hematological indices, Anaemia, Different types of anaemia,

Polycythemia and their effect on circulation in mammals and birds. Fate of erythrocytes. Porphyrias.

Unit 11

Resistance of the body to infection, Leukocytes, tissue macrophage system and inflammatory response.

Unit 111

Haemoglobin and its types, Iron binding proteins in blood, Haemoglobin disorders. Hemophilias. Immunity,

Immunoglobulins, complement system.

Unit IV

Hemostasis and coagulation factors, Role of platelets, Fibrinolysis. Conditions causing bleeding disorders.

Blood groups, transfusion of blood.

VI. Suggested Reading

e Jain NC. 1993. Essentials of Veterinary Hematology. Lea and Febiger.

o Schalm’s Veterinary Hematology 6th Ed - D Weiss J Wardrop, Wiley-Blackwell. 2010.

e Guyton and Hall Textbook of Medical Physiology 13th Edn John E Hall Ph.D. 2015.

e Cunningham’s Textbook of Veterinary Physiology 5th Edn. Bradley G Klein. 2012.

e Dukes’ Physiology of Domestic Animals, 13th Edn. William O Reece, Howard H Erickson, Jesse P Goff,
Etsuro E Uemura. 2015.
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S. No. Topic No. of Lectures/Practicals

Theory

1. Haematology- blood - composition-solutes of blood-plasma-interstitial fluid-lymph 1

2. Functions of blood-general characteristics of blood-haematocrit-ESR- viscosity-temperature-volume-
pH- colour- lifespan 1

3. Haematocrit-methods of determination -colour index- icterus index- blood volume- methods of
determination

4. Plasma proteins — fractions- electrophoretic separation-general functions

5. Functions of pre albumin-albumin-globulins and its fractions-

6. Haematopoiesis- multipotent stem cells-definition-organs of hematopoisis- red and yellow marrow

7. Multipotent lymphoid and myeloid stem cells- differentiation and maturation

8. Bone marrow micro environment for haematopoiesis- stages of erythropoiesis

9. Erythropoiesis- its regulation- vitamins and erythropoietin-haematinics

10. Haemoglobin- stages of Hb synthesis- regulation

11. Types of Hb

12. Iron metabolism- Fe requirement- hepcidin

13. Intravascular and extravascular haemolysis

14. Catabolism of Hb

15. Plasma bilirubin- types- hyperbilirubinemia

16. Jaundice - types- etiology - differential diagnosis

17. Anisocytosis- poikilocytosis- RBC membrane structure-Composition of RBC membrane

18. RBC metabolism-physiological and pathological conditions associated with polycythemia and
oligocythemia

19. Anemias- classification- defective formation-excessive destruction-abnormal heme- abnormal globin
chains- causes

20. Erythrocyte indices- cytometric classification of anemias-causes- Red cell distribution width

21. Leucocytopoiesis- granulocytopoiesis- lymphopoiesis

22. Functions of neutrophils- phagocytosis- opsonisation-eosinophils-basophils-monocytes

23. Conditions associated with altered number of neutrophils, eosinophils, basophils, monocytes and
lymphocytes

24. Hemostasis- blood fluidity maintenance- injury leading to primary hemostatic plug formation

25. Secondary hemostatic pathways- intrinsic and extrinsic pathways- regulation-stabilisation of clot

26. Fibrinolysis- retraction of clot- haemostatic disorders

27. Types of immunity-innate-acquired- types of acquired immunity-Passive immunity-types-antibody-
mechanism of actions of Ab

28. NK cells-functions-T-cell lymphocytopoiesis- thymus- functions- thymosin-thymopoietin-maturation
of T cells- T cell receptors-blood thymus barrier

29. Formation of T helper, cytotoxic and regulatory cells

30. Plasma cells-structure — formation and functions

31. Blood group antigens- cross reactivity- transfusion immunology

32. Rh blood group- erythroblastosisfoetalis-treatment

Total
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Practical

1. Enumeration of RBC, WBC

2. Enumeration of platelets

3. Enumeration of reticulocytes

4. Enumeration of differential leucocytes

5. Special staining techniques for leucocytes

6. Haemogram by automated blood cell counter

7. Anemic blood: Hb, PCV

8. lIcterus index calculation using plasma and standard

9. Colour index calculation using plasma and standard

10. Band cell count and arneth count

11. Blood viscosity and RBC fragility determination

12. Activated partial thromboplastin time

13. Prothrombin time

14. Avian blood: haemogram-I (erythrocyte relates parameters using special stain)
15. Avian blood-haemogram-I1 (leucocyte relates parametersusing special stain)
16. Preparation of blood cells for electron microscopic analysis

Total
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I.  Course Title : Growth and Environmental Physiology

Il. Course Code : VPY 605

I11. Credit Hours: 2+0

IV. Aim of the Course

To teach the Growth process and its regulation, effect of mineral and vitamins on body functions and influence

of environmental conditions on homeothermy.

V. Theory

Unit |

Growth - Introduction and Concepts. Hormonal regulation of growth. Growth promoters.

Unit 1l

Minerals - Classification-functions and disorders. Chelated minerals, nanominerals.

Unit 1

Vitamins - Classification-functions and disorders. Synthetic vitamins.

Unit IV

Environment - Introduction and concepts. Weather and climate. Homeothermy, Poikilothermy. Hibernation and

estivation. Thermoregulation, thermal stress. Effect of environment on production and reproduction.

VI. Suggested Reading

e Samuel Brody. 1945. Bioenergetics and growth. Reinhold Publishing Corp., New York

e Hossner KL. 2005. Hormonal Regulation of Farm Animal Growth. CABI.

e McDowell LR. 1989. Vitamins in Animal Nutrition. Academic Press.

e Underwood EJ. 1977. Trace Elements in Human and Animal Nutrition. Academic Press.

e ESE Hafez. 1968. Adaptation of Domestic Animals. Lea and Febiger.

e Dukes’ Physiology of Domestic Animals, 13th Edn. William O Reece, Howard H Erickson, Jesse P Goff,
Etsuro E Uemura 2015.

. No. Topic No. of Lectures/Practicals
Growth - Definition, concepts, terminologies used in expression of growth 1
Hormonal regulation of growth

Commercial and synthetic hormones used in growth regulation
Growth promoters used in livestock

Growth promoters used in poultry

Minerals - Introduction, Classification, sources
Bioavailability of different minerals

Physiological role of minerals

Disorders of mineral metabolism in livestock

10. Disorders of mineral metabolism in poultry

11. Chelated minerals

12. Nanotechnology in mineral supplementation

13. Vitamins - Introduction, Classification, sources

14. Physiological role of fat soluble vitamins

15. Physiological role of water soluble vitamins

16. Disorders of fat soluble vitamins

17. Disorders of water soluble vitamins

18. Synthetic vitamins in animal production

19. Environment - Introduction, physical components

20. Physical principles of heat exchange

21. Weather and climate

22. Homeothermy, Poikilothermy, endothermy and ectothrmy
23. Hibernation and estivation

24. Body temperature in different species

25. Thermoregulation in livestock

26. Thermoregulation in poultry

27. Thermal stress

28. Heat tolerance coefficient

29. Effect of weather variables on production - Milk, meat, wool
30. Effect of weather variables on reproduction

Total
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I.  Course Title : Physiology of Animal Reproduction

Il. Course Code : VPY 606

I1l. Credit Hours: 2+1

IV. Aim of the Course

To impart knowledge of male and female reproductive system of different species of animals including birds.

V. Theory

Unit |

Functional histomorphology of male and female reproductive system. Development of male and female sex

organs in different domestic animals. Neuro-endocrine reflexes.

Unit 1l

Puberty and its endocrine control. Sexual cycles and mating behaviours in females. Oogenesis, folliculogenesis

and ovulation. Secretions of female reproductive tract in different species of animals. Endocrine regulation of

female reproduction.

Unit I

Male mating behaviour, Spermatogenesis, Spermiogenesis, Spermatogenic cycles. Spermatozoa- structure and

composition, Maturation and transportation. Secretions of male reproductive tract. Endocrine regulation of male

reproduction.

Unit IV

Transport of male and female gametes, Fertilization, implantation. Early embryo development and maternal

recognition of pregnancy. Hormones of pregnancy. Placentation, parturition and Uterine Involution. Avian

reproduction and formation of egg.

VI. Suggested Reading

e Reproduction in Farm Animals, 7th Edn ESE Hafez, B Hafez. 2013.

e McDonald’s Veterinary Endocrinology, Pineda and Doley. lowa State University Press, Ames, 2003.

e Physiology of Reproduction and Artificial Insemination, Salisbury GW and Demark NL. WB Saunders,
1978.

e Dukes’ Physiology of Domestic Animals, 13th Edn. William O Reece, Howard H Erickson, Jesse P Goff,
Etsuro E Uemura. 2015.

S. No. Topic No. of Lectures/Practicals
Theory

1 Functional histomorphology of male reproductive system

2 Functional histomorphology of female reproductive system

3 Development of male sex organs in different domestic animals

4 Development of female sex organs in different domestic animals

5 Neuro-endocrine reflexes

6 Puberty and its endocrine control in male domestic animals

7  Puberty and its endocrine control in female domestic animals

8 Sexual cycles in females

9 Mating behaviour in females

10 Oogenesis

11 Folliculogenesis

12 Owvulation

13 Secretions of female reproductive tract in different species of animals
14 Endocrine regulation of female reproduction in different species of animals
15 Spermatogenesis

16 Spermiogenesis

17 Spermatogenic cycles

18 Spermatozoa- structure and composition

19 Spermatozoa- maturation and transportation

20 Secretions of male reproductive tract.

21 Endocrine regulation of male reproduction in different species of animals
22 Transport of male and female gametes

23 Fertilization

24 Implantation

25 Early embryonic development

26 Maternal recognition of pregnancy

27 Hormones of pregnancy

28 Placentation

29 Gestation
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30 Parturition and Uterine Involution

31 Post-partum recovery in different species of domestic animals

32 Auvian reproduction and formation of egg

Total 3

N P

Practical

Methods of heat detection in different species of domestic animals
Palpation of reproductive organs
Examination of fern pattern in cervical mucus
Semen evaluation - Gross

Semen evaluation - Microscopic

Semen evaluation - Biochemical
Demonstration of preservation of semen
Isolation of different follicles

Collection of oocytes and their grading

10. Estimation of reproductive hormones

11. Demonstration of estrus behaviour

12. Demonstration of mating

13. Demonstration of parturition

14. Demonstration of oviposition

Total
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I.  Course Code : Clinical Physiology

Il. Course Title: VPY 607

1. Credit Hours: 1+1

IV. Aim of the Course

To teachtthe physiological basis of clinical abnormalities in body functions.

V. Theory

Unit-1

Introduction and basic concepts of understanding of alteration in system functions Relationship of
cardiovascular, renal, respiratory systems and liver in healthy domestic animals and compensatory mechanisms
during failure/ disorder of one or other systems Clinical Haematology and enzymology.

Unit 1l

Metabolism of carbohydrate, protein, lipid, vitamin and minerals in health and disease of various species of
domestic animals and poultry.

Unit I

Evaluation of common endocrine disorders — pituitary, thyroid, parathyroid, pancreas in domestic animals (with
reference to species and profile). Reproductive function alterations in male and female domestic animals during
stress- productive, environmental, nutritional.

Unit IV

Clinical evaluation of Gastrointestinal tract; Clinical evaluation of Special Senses; Neuromuscular disorders and
clinical correlation; Assessment of acid base and electrolyte balance.

V1. Suggested Reading

¢ Clinical Biochemistry of Domestic Animals gth Edn, Jiro Jerry Kaneko, John W Harvey, Michael L Bruss,
Academic Press. 2008.

*  Hawk’s Physiological Chemistry. Oser BL Tata McGraw-Hill. 1976.

e Clinical Biochemistry: An Illustrated Colour Text. Allan Gaw; Michael Murphy; Robert Cowan; Denis
O’Reilly; Michael Stewart; James Shepherd, 2004

«  Clinical Physiology of Acid Base and Electrolyte Disorders. Rose BD. McGraw-Hill. 1989.

 Clinical Physiology: An Examination Primer. 1St Edn, Ashis Banerjee, Cambridge University Press. 2005.
e Textbook of Veterinary Physiological Chemistry 3"d Edn, Larry R Engelking. 2014.
e Practical Clinical Biochemistry: Methods and Interpretations. 4th Edn. Chawla Ranjna. 2014.

S. No. Topic No. of Lectures/Practicals

Theory

1 Introduction and basic concepts of understanding of alteration in system functions 1

2 Relationship of cardiovascular, renal, respiratory systems and liver in healthy domestic animals and
compensatory mechanisms during failure/ disorder of one or other systems 2
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Clinical Haematology 1
Clinical enzymology
Metabolism of Carbohydrate in health and disease of various species of domestic animals
and poultry
Metabolism of protein in health and disease of various species of domestic animals and poultry
Metabolism of lipid in health and disease of various species of domestic animals and poultry
Metabolism of vitamins in health and disease of various species of domestic animals and poultry
Metabolism of minerals in health and disease of various species of domestic animals and poultry

0 Evaluation of common endocrine disorders — pituitary, thyroid, parathyroid, pancreas in domestic
animals (with reference to species and profile)

11 Reproductive function alterations in male and female domestic animals during stress- productive,

environmental, nutritional

12 Clinical evaluation of Gastrointestinal tract and special senses

13 Neuromuscular disorders and clinical correlation

14 Acid base and electrolyte balance

15 Biological fluid analysis

Total 1

gabhw
e

= ©O©oo~NO®
Y

N

N N Y

Practical
Hematological analysis of clinically recovered animals
Liver function testsof clinically recovered animals
Electrocardiography and interpretations of clinically recovered animals
Sphygmomanometry of clinically recovered animals
Respiratory Function tests of clinically recovered animals
Digestive function tests of clinically recovered animals
Renal function tests of clinically recovered animals
Estimation of serum enzymes related to cardiovascular functions of clinically recovered animals
Estimation of serum enzymes related to liver functionsof clinically recovered animals
0 Estimation of serum enzymes related to kidney functions of clinically recovered animals
1 Clinical Examination of endocrinology disorder animals Bioassay of steroid hormonesof clinically
recovered animals
12 Physiographic study of body parameters of clinically recovered animals 1
Total 16
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I.  Course Title: Neuromuscular Physiology

Il. Course Code : VPY 608

1. Credit Hours: 2+0

IV. Aim of the Course

To impart knowledge of coordination of body functions and regulation of brain functions and sense organs.

V. Theory

Unit |

Functional anatomy, types and classification of muscles, of muscles. Properties of skeletal muscle, Contractile
elements, Membrane and action potential, Molecular mechanism of muscle contraction, Myoneuronal junction
and transmission of impulse, Smooth muscle contraction.

Unit 1l

Length and tension relationship, Force and velocity relationship. Skeletal muscle energetics, Metabolism and
lactate shuttle. Exercise, adaptation to training and performance.

Unit I

Classification of nervous system. Neuron and its classification, Properties. Development of action potential and
transmission of nerve impulse in nerve and synapse. Regulatory centres in brain. Reflexes. Functions of
Cerebrum, Cerebellum, Hypothalamus, Limbic system.

Unit IV

Receptors and its types. Special senses.

V1. Suggested Reading

e Guyton and Hall Textbook of Medical Physiology 13th Edn John E Hall Ph.D. 2015.

e Ganong’s Review of Medical Physiology, 26t Edn Kim E Barrett, Susan M Barman, Scott Boitano,
Heddwen Brooks, 2019.

e Dukes’ Physiology of Domestic Animals, 13th Edn. William O Reece, Howard H Erickson, Jesse P Goff,
Etsuro E Uemura. 2015.
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Tot

l
1.
.
V.

Cunningham’s Textbook of Veterinary Physiology 5th Edn. Bradley G. Klein. 2012.
Fundamentals of Neurophysiology. Smith RF Springer Verlag. 1978.

. No. Topic

Introduction, Organisation of Nervous system

Cellular communication- concept of membrane potential
Synapse and its properties, Synaptic transmission
Neurotransmitters

Sensory systems and Receptors

Pain Physiology

Cerebral cortex —Anatomy and Physiology

Interbrain, thalamus and hypothalamus

Midbrain — Physiological capability

. Brain stem — Physiological anatomy

. Sleep and EEG

. Memory and its types

. Pons and medulla — Anatomy and Physiology

. Cerebellum — Anatomy and Physiology

. Spinal cord - Anatomy and Physiology

. Spinal reflexes and properties

. Postural reflexes

. Peripheral nervous system

. Autonomic nervous system — Sympathetic nervous system
. Autonomic nervous system — Parasympathetic nervous system
. Enteric nervous system

. Overall motor control

. Sensory Physiology — Photoreception

. Sensory Physiology — Auditory and equilibrium maintenance
. Sensory transduction — Gustation and olfaction

. Muscle structure and types

. Physiological properties of muscle

. Mechanism of muscle contraction

. Properties of muscle contraction

. Muscle metabolism

. Anatomy of Neuromuscular junction

Smooth muscle physiology

al

Course Title : Endocrinology of Domestic Animals
Course Code : VPY 609

Credit Hours: 2+0

Aim of the Course

To impart knowledge of chemical integration of body functions.

V.

Theory

Unit |
Methods of study of bioregulation including methods of endocrine analysis. Manipulation and disruption of
biorhythms in homeostatic and natural ecosystem.
Unit 11

Hormonal relationship in animal production. Concepts in hormone function, classification and methods of study,
Hormonal assay, Mechanism of hormone synthesis, Release and transport. Mechanisms of hormone action,
Target cell interactions.
Unit 111

Genetic and genomic approaches in endocrinology. Animal models and alternate uses of animal model.

Regulation and metabolism of hypothalamic, hypophyseal, thyroid and adrenal hormones.

Unit IV
Gonadal and placental hormones, their regulation and mechanism of action. Hormonal principles of pineal gland

and

its role in production.
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Unit vV

Endocrine control of carbohydrate and calcium homeostasis.

Hormones and adaptation to environment.

Hormonal regulation of gastro-intestinal activity. Prostaglandins. Hormones in fertility regulation and
production augmentation. Avian endocrinology.

VI

Suggested Reading

McDonald’s Veterinary Endocrinology, Pineda and Doley. lowa State University Press, Ames, 2003

General Endocrinology. Turner CD and Bagnara JT, WB Saunders. 1976

Canine and Feline Endocrinology and Reproduction, 3rd Edition, Edward C Feldman, Richard W Nelson.

2003.
Applied Animal Endocrinology 2nd Edn.  E James Squires. 2010

. No. Topic

Introduction to bioregulation
- Scientific methods
—  Controlled experimental testing
- Representative sampling
- Dose response Relationship
- Biological Rhythm
Endocrine—Nervous -Immune system interaction
Methods of endocrine secretion analysis
- Extirpation -observation: Replacement —observation
- Imaging
- Radioimmunoassay
—  Enzyme immunoassay
- High Performance Liquid Chromatography/ spectroscopy
—  Immunohistochemistry
- Bioassays
Techniques for determining the number and characteristics of hormone receptor
Dlsruptlon of biorhythms in homeostatic and natural ecosystem
- Endocrine disruptors or modulators
- Assessment of endocrine disruptor activity
- Sources of endocrine disruptors
- Xenobiotics
- Environmental pollutants altering endocrine secretions
Concepts in hormone function
- Morphological functions, Biological functions
- Physiological functions
- Molecular functions
Mechanism of hormone synthesis of
- Protein hormones
- Steroid hormones
- Eicosanoids
- Thyroid hormones
Monoamines
Release and transport in blood: Mechanisms for regulating release
- Inresponse to trophic hormone
- Inresponse to nervous stimuli (environmental cues)
- Inresponse to levels of various metabolites transport
- Carrier proteins
- Half life
-~ Control of hormone release
- Pulsatile release
- Sustained release
- Feed back mechanism
Mechanisms of hormone action
Extracellular receptors
— G protein coupled receptors
- Catalytic receptors
Intracellular receptors
- cytoplasmic
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- Intranuclear

Target cell interactions

—  Upregulation

- Down regulation
8 Genomic approaches in endocrinology.

Use of transgeneic animals

- Knockout animals

- Proteomics

- Two dimensional gel electrophoresis

- Xray crystallography

—  Tomography

MRI

9 Anlmal models to study endocrine disorder

-~ Whole animal model

- Isolated organs or tissues

— Invitro models
10 Hypothalamic, hypophyseal hormones

- Structure

- function relationship of pituitary and hypothalamus
Anterior pituitary hormones
Growth hormone
- structure, production, biological functions, disorders of growth hormone production
Prolactin
- structure, production, biological
- functions, disorders of growth hormone production
ACTH
- structure, production, biological functions
FSH
- structure, production, biological functions
LH
- structure, production, biological functions
Posterior pituitary hormones
Oxytocin
- structure, production, biological functions
Vasopressin
- structure, production, biological functions
Hypothalamic releasing and release inhibiting hormones
—  Growth hormone inhibiting hormone
- Gonadotropin releasing hormone
11 Thyroid hormones
- Transport
—  Receptors
- Metabolism
- Metabolic effects
- Effect on growth, development, fertility and milk production
12. Adrenal hormones
- Structure of adrenal and synthesis of cortical hormones
- Physiological roles of
- Glucocorticoids
- Mineralocorticoids
- Physiological role of medullary hormones 2
13. Pineal gland and its role in production.
- Melatonin
—  Photoperiodism
- Seasonal breeding
- Manipulation of breeding cycle
- Implants
- Sustained release bolus
14. Endocrine control of carbohydrate homeostasis
-~ Insulin
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Glucagon

Epinephrine

Growth hormone

Glucocorticoids

Thyroxine 2

. Endocrine control of calcium homeostasis

Parathyroid hormone

Calcitonin

Calcitriol (Vitamin D3)

Estrogens/ Androgens

Glucocorticoids

Thyroid hormones

Insulin like growth factors 2

. Hormonal regulation of gastro-intestinal activity

Gastrin

Secretin

Gastrin releasing peptide

Cholecystokinin

Gastric inhibitory peptide

others 1

. Prostaglandins-Synthesis, types, release and mode of action 1
. Hormones in fertility regulation

Manipulation of reproduction

Regulation and manipulation of oestrous cycle

Use of hormone agonists to control fertility

Detection and synchronization of oestrusMethods for detection oestrus

Strategies for synchronizing oestrusProstaglandin F,[] based systems Progestin and other hormones based
systems

Superovulation and embryo transfer

In-vitro production of embryos

Recognition and maintenance of pregnancy

Induction of abortion/ parturition

Advancing cyclicity in seasonal breeders, and puberty in animals

Immunological manipulation of reproduction 3

. Hormones in production augmentation

Somatotrophin

Adipokines

Leptin

Anabolic steroids and Analogues —mechanism of action delivery systems and safety aspects
Adrenergic Agonists —mechanism of action delivery systems and safety aspects

Dietary supplements

Chromium, PUFA and CLA

Regulation of feed intake

OreXigenic hypothalamic neurohormones

Anorexigenic hypothalamic neuropepetides

Hormonal regulation of mammary gland development and milk secretion Artificial induction of lactation 2

. Avian endocrinology

Reproductive hormones

Hormonal manipulation of egg production

Control of broodiness in poultry

Manipulation of moulting 2

Total 32

1.
V.

Course Title : Instrumentation and Research Techniques in Veterinary Physiology
Course Code : VPY 610

Credit Hours : 0+2

Aim of the Course

Training in various techniques for application in research in AnimalPhysiology

V.

Suggested Reading
Hawk’s Physiological Chemistry. Oser BL Tata McGraw-Hill. 1976.
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Varley’s Practical Clinical Biochemistry Alan H Gowenlock

Handbook of Radioimmunoassay. Abraham GE Marcel Dekker. 1977.
Electrocardiograms: A Systematic Method of Reading Them Armstrong ML. 1978
Rumen Microbiology, Burk A Dehority 2003 Nottingham University Press

. No. Topic No. of Practicals
Design and types of research laboratory

Maintenance of research equipments

Imparting knowledge about preparation of various solutions
Basic principles and concepts of pH

Determination of pH of various solutions and biological samples
Basic principles and concepts of ECG

Recording of ECG in animals

Basic principles and concepts of physiograph and its accessories For in-vitro live tissue experiments
Recording of blood pressure by physiograph and sphygmomanometer
10. Recording of pulse rate by physiograph

11. Recording of respiratory volumes by spirometer

12. Neuro muscular experimental physiology using physiograph

13. Physical and chemical principles of chromatography

14. Extraction of active compounds from biological samples

15. Protein separation and isolation methods — basic concepts

16. Methods of protein determination

17. Electrophoresis

18. Thin layer chromatography

19. Gas liquid chromatography

20. Basic concepts of mineral estimation

21. Flame photometry

22. Laws of colorimetry

23. Spectrophotometry

24. Organ bath — Applications in experimental physiology

25. EXxperiments using organ bath

26. Enumeration of ruminal microflora

27. Estimation of VFA

28. Estimation of ammonia nitrogen

29. Estimation of body water

30. In-vitro rumen studies

31. ELISA for estimation of various hormones

32. RIA for estimation of various hormones

Total
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I.  Course Title: Physiology of Wild Life

Il. Course Code : VPY 611

1. Credit Hours : 1+0

IV. Aim of the Course

To impart the knowledge on physiology of wild animals. The course content refers to wild animals related to
Indian forests restricted to small and large animals. This course does not cover insects and other species for
which veterinarian are not usually called for.

V. Theory

Unit |

Overview of Indian forests — Identification of sex in wild animals and birds - Blood collection methods in wild
animals — Hematology - Common clinical biochemical estimations.

Unit 11

Body temperature measurement techniques — Measurement of stress - Measuring senescence.

Unit 111

Reproduction management in wild animals - Understanding sound mechanics and communication methods —
Ethology of wild animals - Government policies for wild life protection.

VI. Suggested Reading

Standard text books and Government policies pertaining to wild life.
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S. No. Topic

Theory

Animal Species Overview of Indian forests.

How to identify the sex of wild animals and birds.

Collection of Clinical materials for laboratory examination; methods
Heamtology

Common clinical biochemical estimations.

Methods of measuring body temperature of wild animals
Measuring capture and immobilization stress in wildlife
Measuring senescence in wild animal populations
Reproduction management in wild animals

10 Understanding sound mechanics and communication methods
11. Wild animal ethology

12. Government policies for wild life protection (respective state)
13. Lecture by wildlife vet or conservationist

Total

CoNoO~wONE
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Course Contents
Ph.D. in Veterinary Physiology

I.  Course Title : Applied Physiology of Body Fluids and Electrolytes

Il. Course Code : VPY 701

1. Credit Hours : 2+1

IV. Aim of the Course

To impart knowledge regarding physiology of body fluids and electrolytes in relation to homeostasis.

V. Theory

Unit |

Volume and composition of body fluids, Exchange of water and electrolytes between body compartments and
transport mechanisms, Blood and external environment. Osmolarity and osmolality of body fluids.

Unit 1l

Regulation of volume and osmolarity of extracellular fluid. Regulation of pH and acid base balance. Formation
and composition of cerebrospinal fluid and lymph.

Unit I

Clinical implications of change in electrolytes and body fluids. Functional consideration of plasma volume and
its composition. Diuresis and endocrine control of renal functions.

Unit IV

Clinical feature in fluid and electrolyte imbalances, clinicopathological indictors of fluid and electrolyte
imbalances. Physiological basis of fluid therapy.

S. No. Topic No. of Lectures/Practicals

Theory

1. Body fluid compartments-Extracellular and Intracellular fluid compartment (ECF and ICF), Volume of ECF
and ICF. Composition of various body fluids. 1

2. Total Body water, Water requirement, daily intake and loss of water from the body. 1

3. Different transport mechanisms for exchange of water and electrolytes- Active and passive transport,
filtration, diffusion and osmosis. 1

4. Exchange of nutrients and other substances between blood and interstitial fluid. Capillary pressure,

interstitial fluid pressure, exchange of fluids through capillary membrane 1
5. Principles of osmosis and osmotic pressure, osmotic equilibrium between ICF and ECF, Tonicity of

body fluids 1
6. Composition of synovial fluid and peritoneal fluid 1
7. Osmolarity and Osmolality of ICF and ECF, regulation of volume and osmolarity of ECF 1
8. Contribution of different molecules viz glucose, sodium and urea towards osmolarity of ECF 1
9. pH of different body fluids, factors affecting pH of body fluids, Physiology of acid base balance, buffer

systems of ICF and ECF 1
10. Different types of Acidosis and Alkalosis, their etiology and compensation 1
11. Evaluation of acid—base status- Siggaard—Andersen alignment nomogram, Anion gap, base excess and

deficit 1
12. Role of Respiratory system and Kidneys in maintenance of Acid base balance 1
13. Formation and composition of Cerebrospinal fluid and lymp 1
14. Clinical disorders resulting into loss of electrolytes from body fluids. 1
15. Changes in plasma volume and its composition under different clinical conditions-vomition and diarrhoeal
16. Hypervolemia and hypovolemia, Implications of hypovolemic and hemorrhagic shock 1
17. Dehydration - its types and causes. Water intoXication 1
18. Role of kidneys in regulation of water balance. Renin-Angiotensin system 1
19. Role of kidneys in formation and excretion of concentrated and diluted urine 1
20. Hormonal regulation of important electrolytes in plasma 1
21. Role of Hormones in renal regulation of water and electrolytes 1
22. Diuresis and pressure natriuresis, polyuria and oligouria 1
23. Clinical considerations in fluid and electrolyte imbalances 1
24. Clinicopatholiogical indicators of fluid and electrolyte imbalance 1
25. Clinical Physiology of Dehydration — Signs, symptoms, evaluation of intensity of dehydration 1
26. Clinical Physiology of vomition and diarrhoea- Signs and symptoms 1
27. Clinical Physiology of edema Signs and symptoms, causes andprevention 1

28. Role of serum sodium, hyponatremia, hypernatremia; Role of serum potassium, hypokalemia,
hyperkalemia
29. Role of serum chloride, hypocholeremia and hypercholeremia, bicarbonate ions

A
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30. Principle and indications of fluid therapy 1
31. Types of solution used for fluid therapy, role of their components and their use in different clinical

conditions 1
32. Effect of adding different saline, glucose solutions to ECF-isotonic, hypertonic and hypotonic solutions 1
Total 32
Practical
1. Estimation of pH of different body fluids and evaluation of acid base status. 1
2. Determination of sodium in serum sample of farm animals

(by flame photometry/ colorimetric method) 1

3. Determination of potassium in serum sample of farm animals
(by flame photometry/ colorimetric method)
4. Determination of chloride in serum sample of farm animals (by flame photometry/ colorimetric method)
5. Determination of bicarbonate in serum sample of farm animals
6. Determination of Calcium in serum sample of farm animals
7. Determination of Magnesium in serum sample of farm animals
8. Determination of phosphate in serum sample of farm animals
9. Determination of total body water (simulated demonstration)
10. Determination of blood volume (simulated demonstration)
11. Determination of plasma volume (simulated demonstration)
12. Determination of Interstitial Fluid Volume (simulated demonstration)
13. Estimation of osmolarity and osmolality of urine of farm animals
14. Estimation of osmolarity and osmolality of milk
15. Estimation of osmolarity and osmolality of blood of farm animals
16. Evaluation of dehydration in animal and choosing the fluid type, its volume and rate for fluid therapy
Total
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. Course Title : Physiology of Animal Behaviour

Il. Course Code : VPY 702

1. Credit Hours : 2+0

IV. Aim of the Course

To acquaint the students about physiology of animal behaviour in different species of domestic animals.

V. Theory

Unit |

Introduction to animal ethology. Neurophysiological basis of animal behaviour.

Unit 1l

Behaviour in relation to changes in the environment. Feeding, Grazing, Stall feeding and rumination behaviour.
Unit 11

Sexual behaviour in female and male animals. Maternal behaviour. Milk let down.

Unit IV

Social behaviour, Communication in animals, Animal temperament. Responses of dogs and horses to training.

S. No. Topic No. of Lectures
Theory
1. Introduction to ethology and its importance in Veterinary Science. 1
2. Ethology-definition and its importance in animal welfare 1
3. Types of animal behaviour 2
4. Behavioural Ecology, evolutionary basis for animal behavior 2
5. Ecological pressures, ontogeny and phylogeny of behavior 1
6. Physiological concept of behaviour, neuro-endocrine integration for behavioural manifestation 2
7. The concept of instinct, Habituation, imprinting, reinforcement, conditioning, reasoning and intelligence.
Temperament scoring 2
8. Ingestive/ feeding behaviour in ruminants: Prehension, grazing behaviour in cattle, sheep and goats,
rumination behaviour 2
9. Ingestive behaviour in dogs 1
10. Ingestive behaviour in swine 1
11. Special feeding patterns; Abnormal feeding behaviour 2
12. Precopulatory behavior (Searching, Courtship, Sexual arousal, Erection, Penile protrusion): Species
differentiation 1
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13. Copulatory behaviour (Mounting, intromission and ejaculation): Species differentiation

14. Post copulatory behaviour (Dismounting and refractory period)

15. Manifestation of behavioural estrus, estrus intensity scoring

16. Role of pheromon in sexual behaviour manifestation

17. Abnormal sexual behavioural pattern

18. Maternal behaviour: Formation of bond between mother and fetus, concept of critical period,
Vocalization

19. Maternal behaviour in different species, abnormal maternal behaviour

20. Milking behaviour: Milking temperament, milk let down reflex and the factors affecting milking
Behavior

21. Social behaviour: Dominance, Social hierarchy

22. Agonistic (combat or aggressive) behaviour, Gregarious, Peck order in chicken

23. Communicating behaviour: Attraction, Repulsion and Submission

24. Mode of communication (visual, auditory, chemical) in different species.

25. Responses of dogs and horses to training

Total 3
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. Course Title: Recent Trends in Ruminant Digestion

Il. Course Code : VPY 703

I11. Credit Hours: 2+1

IV. Aim of the Course

To impart knowledge about advances in digestion of ruminant animals.

V. Theory

Unit |

Introduction to rumen bacteria, protozoa and fungi. Development and natural fluctuation in rumen microbial
population. Salivary secretion and its regulation.

Unit 11

Microbial ecology and physiology of feed degradation within the rumen. Metabolism of nitrogen containing
compounds.

Unit 111

Degradation of carbohydrate, fat and protein by rumen microbes, Microbe- microbe interaction. Protected
nutrients and other feed additives.

Unit IV

Genetics and biotechnology of rumen microbes, rumen anaerobic fungi, their role and interaction with other
rumen microbes. Probiotics supplementation, etc. Rumen flow rate and rumen volume.

S. No. Topic No. of Lectures
Theory
1. Functional development of ruminant stomach

2. Microbial ecosystem of fermentative digestion

3. Fluctuation in rumen microbial population

4. Substrates for fermentative digestion

5. Salivary secretion and its regulation

6. Role of saliva on fermentative digestion

7. Rumen motility and its regulation

8. Rumen bacteria

9. Rumen protozoa — its importance and its interaction with other group
10. Anerobic fungi

11. Polysaccharide degradation by rumen microbes

12. Metabolism of nitrogen containing compounds

13. Lipid metabolism in rumen

14. Rumen metabolites and their assimilation

15. Microbe-microbe interaction

16. Comparative efficiency of rumen function in different species.

17. Protected nutrients

18. Digestive disorders of rumen

19. Nutritional toXicity and strategy to address it

20. Stoichiometry of fermentative digestion

21. Approaches to modification of ruminal fermentation
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22. Modifiers of ruminal microbial activity

23. Biological models of rumen function

24. Rumen simulation technique

25. Rumen flow rate and rumen volume

Total 3
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Practical
1. Reticulo-ruminal motility

2. Total volatile fatty acids and their fractions
3. Culture of rumen bacteria

4. Protozoal counting

5. Culture of rumen fungi

6. Demonstration of effect of defaunation

7. Flow rates of ruminal contents

8. Atrtificial rumen techniques

Total
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I.  Course Title: Recent trends in Neuroendocrinology

Il. Course Code : VPY 704

1. Credit Hours : 2+1

IV. Aim of the Course

To acquaint the students about advances in neuro-endocrinology of domestic animals.

V. Theory

Unit |

Neuroendocrine integrating mechanism. Structure of hypothalamus, pituitary gland, limbic and other neural
pathways and endocrine functions.

Unit 11

Neural control of oxytocin, adrenocorticotropic hormone, aldosterone, thyrotropic hormone, growth hormone,
gonadotrophins, Hypothalamic releasing factors and the neuro-vascular link between brain and anterior
pituitary.

Unit 11

Role of afferent impulses from genitals and other regions in reproductive system. Influence of hormones on
brain activity.

Unit IV

Effects of drugs on neuro-endocrine system. Neuro-endocrine mechanisms in birds. Interaction of nervous,
endocrine and immune system in animal production and reproduction.

S. No. Topic No. of Lectures/Practicals

Theory

Evolution and theory of hormones

Development of endocrine glands

Neuroendocrine integrating mechanism

Homeostatic regulation by hormones; Feedback regulation of hormones

Biorhythms, manipulation and disruption of biorhythms in homeostatic and natural ecosystem

Hormones and adaptation to environment

Endocrine methodologies in study of bioregulation

Animal models and alternate uses of animal model in endocrine studies

Methods of hormonal assays - Radioimmunoassay, Immunorediometric assay, Radioceptors assay,

enzyme linked immunosorbent assay, chemi-luminiscence assay

10 Hormone secretion, transport and clearance

11 Cellular receptors for hormone; Hormones and target cells

12 Genomic and non genomic effects of hormones

13 Second messenger system; Receptor signal transduction; Hormone receptor interaction — protein and
peptide hormones; Hormone receptor interaction — steroid and other hormones

14 Half-life of hormones, pattern of hormone release;

15 Types and family of hormones

16 Hormones regulating growth

17 Hormones regulating energy metabolism

18 Hormones regulating digestion
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19 Hormones regulating calcium and phosphorus

20 Hormones regulating electrolytes — Na and K

21 Hormones regulating hyper and hypoglycemia

22 Hormones regulating blood volume and blood pressure
23 Alleviation of stress by hormones

24 Endocrine role of pineal gland

25 Hormones and behavior

26 Endocrine pathophysiology

27 Avian endocrinology

28 Synthetic hormones

29 Application of nanotechnology in endocrine studies
Total
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Practical

Extraction of hormones

Immunohistochemistry of hormones

Radio-immuno assay of hormones

Enzyme linked immunosorbent assay of hormones

Bioassy of hormones

Induction of atherosclerosis

Induction of hypoglycemia in laboratory models by allaxon And streptozotocin

Induction of hyperglycemia in laboratory models by administration of epinephrine and glucagon, etc.
In-vitro effects of certain hormones such as adrenaline, histamine and acetyl choline on excised intestine
10 Hormone assay in fecal samples

Total
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. Course Title : Myophysiology and Kinesiology

Il. Course Code : VPY 705

I1. Credit Hours : 2+0

IV. Aim of the Course

To impart knowledge to the students about myophysiology and kinesiology.

V. Theory

Unit |

Morphology of muscle; Chemical composition of muscle; Electrical phenomena and iron influxes; Muscle
contraction and irritability; Neuromuscular transmission; EXcitation contraction coupling; Mechanical
properties of skeletal muscle; Types of chemical muscle fibres; Coordination among muscles.

Unit 1l

Thermal properties of muscles; Chemical correlates of contraction.

Unit 11

Molecular basis of muscular contraction of skeletal muscle; Energetics of Muscle Contraction; Electromyogram;
Pathophysiology of muscles; Myocardium — electrical properties; Myocardium — mechanical properties;
Pacemaker tissue; Endurance of muscle.

Unit IV

Lever systems of body joints; Synovial fluid formation and its physiology; Principles of Kinesiology and its
application in work physiology.

S. No. Topic No. of Lectures
Morphology of muscle 1
Chemical composition of muscle

Electrical phenomena and iron influxes

Muscle contraction and irritability.

Neuromuscular transmission

Excitation contraction coupling

Mechanical properties of skeletal muscle

Types of chemical muscle fibres

Coordination among muscles.

10 Thermal properties of muscles.

11. Chemical correlates of contraction.

12. Molecular basis of muscular contraction of skeletal muscle

CoNoo~wNE
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Energetics of Muscle Contraction

Electromyogram

Pathophysiology of muscles

Myocardium — electrical properties

Myocardium — mechanical properties

Pacemaker tissue

Endurance of muscle

Lever systems of body joints,

Synovial fluid formation and its physiology.

Principles of Kinesiology and its application in work physiology

Total

.
V.

Course Title : Avian Physiology
Course Code : VPY 706

Credit Hours: 2 +1

Aim of the Course

To teach physiology of birds.

Unit |

Digestive and urinary system.

Unit 11

Blood, cardiovascular and respiratory system.
Unit I

Reproductive and endocrine system.

Unit IV

Nervous system and musculo-skeletal system.

S. No. Topic
Theory

Digestive system Comparative Functional Anatomy of the Digestive Tract -Gastrointestinal Function
Food Intake Regulation GI Motility, Neural and Hormonal Control of Motility

Secretions and Digestion

Absorption - Carbohydrates, Amino Acids and Peptides, Fatty Acids and Bile Acids, Volatile Fatty Acids
Urinary system Functional anatomy of The Kidneys- Intake of Water and Solutes

Formation of Urine- Osmoregulation

Postrenal Modification of Ureteral urine

Salt Glands - Evaporative Water Loss

Blood, Cardiovascular Blood -Components — Effects of Altitude

. Gross Structure and Function

. General Circulatory Hemodynamics

. Control of the Cardiovascular System

. Integrative Neural Control

. Respiratory system Anatomy of the Avian Respiratory

. System-Air Sacs

. Ventilatory Reflexes -Respiratory System VVolumes

. Gas Exchange -Ventilation and Respiratory Mechanics

. Basic Principles of Oxygen Transport - Cross-Current Gas

Exchange

. High-Altitude Flight -Control of Breathing
. Reproductive system Anatomy of the Female Reproductive Breeding and Ovulation—-Oviposition Cycles
. Ovarian Hormones Hormonal and Physiologic Factors Affecting Ovulation

. Effect of Light on the Ovary and Ovulation PhotorefractorinessMolt
. Incubation Physiology

. Male Reproductive Tract Anatomy Hormonal Control of Testicular Function, Spermatogenesis

Extragonadal Sperm Transport and Maturation

. Endocrine system. Synthesis, Release of Hormones and functions of endocrine glands
. Hypothalamus and Pituitary Hormones

. Pancreatic and Adrenal hormones

. Secretions of Thyroid gland, parathyroid gland
. Nervous system and musculo-skeletal system Sensory Physiology - Uniqueness of avian brain
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No. of Lectures/Practicals

1
1
1
1
1
1
1
1
1
1
1
1
1
1
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30. Functional Organization of the Spinal Cord 1
31. The Autonomic Nervous System of Avian Species 1
32. Skeletal MuscleMuscle Fiber Types, Electrical Properties of Muscle Fibers -Contractile Properties 1
33. Neurotransmission, Smooth muscle 1
Total 32
Practical
1. Collection of blood from the birds and blood processing. 1
2. Study of blood cells RBC count 1
3. WBC count 1
4, DLC 1
5. Thrombocyte count 1
6. Haemoglobin concentration 1
7. Packed cell volume (haematocrit) 1
8. Erythrocyte sedimentation rate 1
9. Determination of feed passage rate in birds 1
10. Enzymatic profile under various physiological states of birds 1
11. Collection of semen and its evaluation 1
12. Demonstration of cold shock resistant of avian spermatozoa and sperm stimulatory and

inhibitory agents 1
13. Determination of glucose and calcium in blood 1
14. Determination of uric acid and urea in blood 1
15. Electrophoretic separation of plasma proteins and egg proteins 1
16. Localization of different endocrine glands 1
Total 16

I.  Course Title : Physiology of Lactation

Il. Course Code : VPY 707

1. Credit Hours : 2+1

IV. Aim of the Course

To impart knowledge on physiology of lactation in dairy animals.

Unit |

Functional anatomy, histology and cytology of mammary gland in domestic animals.

Unit 1l

Development of mammary gland, Hormonal control of mammogenesis.

Unit I

Process of lactation, Initiation of milk secretion, Hormonal control of lactation. Biochemical and histological
changes in mammary gland during lactation. Mechanism of galactopoiesis.

Unit IV

Neural control of lactation, Milk let down, Milk ejection and inhibition of milk ejection. Induced lactation.
Composition of milk in animals.

S. No. Topic No. of Lectures/Practicals
Theory
1. Introduction to the mammary gland and milk production

2. Mammary gland anatomy - macrostructure

3. Mammary gland anatomy - microstructure

4. Mammary gland anatomy — blood supply, nerve supply and lymphatic network

5. Comparative anatomy and physiology of mammary gland of Different domestic animals
6. Basic histology of parenchyma and cellular organization of the mammary epithelial cell
7. Mammary growth and development I: fetal through puberty

8. Mammary growth and development Il: Post-puberty through involution

9. Hormonal control of mammogenesis

10. Lactogenesis

11. Lactation

12. Biochemical changes in mammary gland during lactation

13. Histological changes in mammary gland during lactation

14. Galactopoiesis

15. Neuro endocrine control of lactation
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16. Milk letdown and its inhibition

17. Factors affecting milk yield

18. Dry period — importance, different strategies and beliefs
19. Mammary involution

20. Milk properties and composition

21. Colostrum

22. Milk carbohydrate synthesis and secretion
23. Milk protein synthesis and secretion

24. Milk lipids synthesis and secretion

25. Mammary gland immunology

26. Other important milk components

27. Contaminants and pollutants in milk

28. Manipulation of milk production

29. Diseases associated with mammary gland
Total
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Practical

1. External structure of cow’s udder

2. Internal structure of cow’s udder

3. Histological examination of udder in cows

4. Milk letdown response in dairy animals

5. Composition of colostrum

6. Composition of milk during different phases of lactation
7. Artificial induction of lactation

8. Estimation of lactogenic hormones

Total
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I.  Course Title: Recent trends in Environmental Physiology and Growth

Il. Course Code : VPY 708

I1l. Credit Hours : 2+1

IV. Aim of the Course

To teach physiology of growth process in animals and effect of environmental factors on homeostasis of
animals.

V. Theory

Unit |

Ecology of farm animals, Biological rhythms, Mammalian circadian rhythms, their regulation. Components of
physical environment, Biometeorology and principles of thermoregulation in mammals and birds.

Unit 11

Physiological response of farm animals to heat and cold. Effect of various climatic components on health and
production (growth and egg production), reproduction and climatic adaptation.

Unit 111

Concept and definitions of cellular, prenatal and postnatal growth - Patterns in animals.

Unit IV

Factors affecting growth - Nutrition, Hormones, Vitamins, Antibiotics, Environment. Ageing and senescence.
Growth anomalies.

S. No. Topic No. of Lectures/Practicals
Theory
1 Ecology and its scope in livestock productivity 1
2 Disciplines of ecology; fundamental principles of ecology 1
3 Biosphere and biodiversity 1
4 Ecosystem and Components of Ecosystem; Types of Species Found in Ecosystems; Principal Ways
Species Interact 2
5 Adaptation, Acclimation and Acclimatization 1
6 Temperature Regulation -Thermoregulators and Thermoconformer 1
7  Principles of Heat gains and losses in animals 1
8 Warm-blooded versus cold-blooded animals and its relevance to survival 1
9 Heat production in birds and mammals
10 Hibernation, Estivation and Daily Torpor; Cold Habitation 1
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11 Body Temperature of Homeotherms - concept of core temperature measurements -Rectal Temperature
of different animal species; Diurnal Variations

12 Physiological responses to heat in animals and birds

13 Temperature regulation in birds

14 Bioclimatology with respect to livestock and poultry farming

15 Surface temperature of earth- its measurements

16 earth’s atmosphere-Geographic Belts, Composition of the Atmosphere

17 Climatic elements- components — measurements

18 Cold stress, Heat stress- impact on animal health and production

19 Adaptation to atmospheric pressure differences [altitude]- physiological changes and
phenotypic characters;

20 Physiology of growth and its measurements

21 Periods of growth- prenatal and postnatal

22 Pattern of growth

23 Factors affecting growth

24 Recent concepts in manipulation of growth

25 Growth promoters

26 Ethical issues in use of growth promoters

27 Growth anomalies

28 Ageing and senescence

Total
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Practical

Atmosphere definition- understanding the globe

Temperature Recording in animal house, poultry house, and laboratory
Calculation of RH

Calculation of THI

Calculation of Heat Loading index

Measurement of sweating rate in cattle

Stress assessment- different methods and indicators

Weather forecast models followed in India

Date analysis of rain and temperature for 20 years in the Respective region

10 Assessing impact of different shades and houses on milk production in the college farms
11 Measurements of growth rate and chart of crossbred calves, native breed calf, etc.
12 Visit to meteorology stations

13 Purpose and role Satellites of related to the course

Total
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I.  Course Title: Cellular and Molecular Physiology

Il. Course Code : VPY 709

I1. Credit Hours : 2+0

IV. Aim of the Course

To impart knowledge about cellular and molecular physiology.

V. Theory

Unit |

Cell membrane, Organelles and their functions. DNA synthesis and replication.

Unit 11

Physiology of cell signaling. Basic classification and characterization of membrane receptors. Intracellular/
nuclear receptors.

Unit 11

Major signaling pathways: SPs associated with second messengers; Cell signaling and apoptosis.

Unit IV

Cell cycle and Checkpoints in Cell Cycle Regulation. Regulators of the Cell cycle, cyclin- dependent kinases
(CDKs) Signaling defects. Modern methods to study signaling.

S. No. Topic No. of Lectures
Theory

1. Cell and its organelles — structure and function, difference between prokaryotic and eukaryotic cell 2
2. Structural organization of bimembranes 1
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3. Transport of molecules through cell membrane

4. Membrane proteins and their functions

5. Cell adhesion molecules and their functions

6. Transmembrane signalling pathways

7. Cell signaling and apoptosis

8. Modern methods to study signaling

9. Cell cycle-stages, mitosis and meiosis and regulatory molecules

10. Organization of eukaryotic and prokaryotic genome

11. DNA replication in prokaryotes and eukaryotes

12. Transcription in prokaryotes and eukaryotes

13. Translation in prokaryotes and eukaryotes

14. Techniques in molecular biology — PCR, DNA sequencing, DNA micro-array, DNA finger printing in
situ hybridization

15. Recombinant DNA technology and its applications

16. Gene silencing by RNA interface technology

Total
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. Course Title: Recent Trends in Immuno-physiology

Il. Course Code : VPY 710

1. Credit Hours : 2+1

IV. Aim of the Course

To impart knowledge regarding physiology of immune system.

V. Theory

Unit-1

Introduction, History, Body defense, Organs of immune system, Ontogeny and phylogeny of immune system,
Vertical transmission of immunity in animals.

Unit 11

Immunoglobulins — Basic structure and functions, Hematopoiesis, T-cell and B- cell-evolution, Development
and their functions, Cytokines-sources and actions, MHC, genetic organization of immunoglobulin, MHC and
complement system.

Unit 111

Immune-endocrine interactions, Immune-reproduction, Ageing, Stress and other physiological functions,
Immune modulation.

Unit IV

Hypersensitivity, diseases related to immune system, dysfunction, autoimmune disorders and their genesis,
immunodeficiency.

S. No. Topic No. of Lectures/Practicals
Theory
1. Types of immunity

2. Host cell receptors of innate immunity
3. Passive immunity.

4. Acute phase reactant proteins (APRs) — positive APRs and negative APRs
5. Significance of CRPs
6. Antigen

7. Factors influencing immunogenicity of antigens
8. Heterophile antigens

9. Antibody

10. Functions of immunoglobulin

11. Isotypes

12. Hybridomas

13. Monoclonal antibodies (mAB)

14. Antigen antibody reaction

15. Neutralisation

16. Western blotting technique

17. Complement pathways

18. Leucocytopoiesis

19. Central lymphoid organs |

20. Central lymphoid organs Il
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21. Characteristics and functions of different T and B lymphocytes
22. NK cells

23. Major histocompatibility

24. Cytokines: interleukins, interferons, TNF, CSF
25. Antigen presenting cells

26. Cell mediated immunity

27. Humoral/ Ab mediated immunity

28. Immediate type

29. Hypersensitivity type 111 — mechanism

30. Autoimmunity

31. Immunological tolerance

32. Transplant immunology

Total
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Practical

Isolation of lymphocytes from blood by density gradient centrifugation
Determination of live and dead lymphocytes in the separated sample
Estimation of CRP in serum by immunoturbidimetric assay
Hyperimmuneseum production

Haemagglutination test

Haemagglutination inhibition assay

Immunoprecipitation test

Complement fixation test

ELISA methodology

10. ELISA diagnostic test

11. RIA methodology

12. RIA diagnostic test

13. Antibody-dependent cell-mediated cytotoxicity methodology

14. Immunofluorescence- Immunohistochemistry

15. Western blotting methodology

Total
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I.  Course Title: Physiology of Stress

Il. Course Code: VPY 711

I1. Credit Hours : 2+0

IV. Aim of the Course

To understand impact of various stress factors on the physiology of animals.

V. Theory

Unit |

Definition of stress, Various types of stresses, Their effect on animal production and reproduction.

Unit 1l

Physico-chemical changes of blood composition due to exercise and work. Energy utilization and requirement
of muscles during work and exercise.

Unit 111

Capacity of work under field and controlled laboratory conditions, Factors that regulate it.

Unit IV

Effect of various stresses on endocrine status of animals, Endurances in animals.

Unit VvV

Energy partitioning in lactating animals under stress, Physiological basis of ameliorative measures to combat
stress in lactating animals.

S. No. Topic No. of Lectures
Theory
1. Definition of Stress, distress and eustress - Concept of Stressors types of stressors — Acute and chronic
stress - Broad measures of stress in animals — Behavioral, Physiological and molecular measures of
stress 1
2. Neuroendocrinology of stress response - sympathetic-adrenal-medullary (SAM) pathway - the
hypothalamic-pituitary adrenal (HPA) axis Effect of stress on musculoskeletal system — Exercise and
Draft associated stress. Physiological assessment and indices for evaluating work load - Concept of
acceptable work load 1
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3. Effects of stress on reproduction (including birds) — pregnancy, prenatal growth, lactation and Egg

production 1
4. Effect of stress on lactation - Energy partitioning in lactating animals under stress - Physiological basis

of strategies to combat stress in lactating animals 1
5. Effect of stress on immune system — altered cellular responses and cytokine production patterns and their

consequences 1
6. Effect of Stress on learning and memory — Areas of brain Associated with stress induced alterations in

learning and memory 1
7. Environmental characteristics affecting animals — Role of temperature, humidity, wind, rainfall  and

solar radiation on animals 1
8. Concept of Homeothermy and Thermal stress in animals — Thermoneutral and Thermocomfort Zone —

upper and lower critical temperatures 1
9. Thermal exchanges between animal and environment — Conduction, Convection, Radiation and

Evaporation 1
10. Physical and biological measures of thermal stress — Temperature Humidity Index (THI), The

Livestock Weather Safety Index (LWSI), wind chill index (WCI), Comprehensive climate

index (CCI), Tunica Dartos Index (TDI), Infra-red thermography (IRT) based measures 1
11. Effect of other environmental stressors like Solar UV radiation, high altitude, pollution related stressors 1
12. Concept of Adaptation, Acclimatization, Acclimation - types and levels of Adaptation 1
13. Morphological, anatomical adaptation of animals and birds to various kinds of environments theories

associated with such adaptations 1
14. Physiological adaptations to heat stress — circulatory, respiratory, endocrine adjustments — Panting and

Sweating in animals 1
15. Physiological adaptations to cold stress — circulatory, respiratory, endocrine adjustments —

Thermogenesis in cold — Tissues associated with thermogenesis 1
16. Cellular and Molecular adaptations to thermal stress — Heat shock response — Chaperones and their role

in thermotolerance 1
17. Behavioral adaptations to thermal stress in Animals and Birds Individual and Group adaptation behaviors 1
18. Special adaptations to Extreme environments like Deserts, polar regions Estivation, hibernation and

Torpor 1
19. Physiology of thermal reception and processing — Central and peripheral thermo receptors — Fever,

Hyperthermia and Hypothermia 1
20. Overview of all thermal adaptation features in Farm animals including camel and donkeys, Yak 1
21. Special thermal adaptation features in birds — Thermal adaptation during flight 1
22. Measures of thermotolerance in animals — Rhoads, Gaala’s, Benezra’s, Iberian heat tolerance indices

and cooling efficiency test of Dowling 1
23. Adaptation of animals to High Altitude Stress — Pulmonary Circulation changes adjustments in blood—

0, affinity with change in altitude 1
24. Concept of Global warming and climate change — Approaches to alleviate the adverse effects of climate

change induced heat stress. 1
25. Concept of redox biology, oxidative eustress and oxidative distress— History of oxidative stress 1
26. Kinds and forms of Oxidative stress — Classification of oxidative stress (Basal, low intensity,

intermediate intensity and high intensity) 1
27. Reactive Oxygen Species (ROS) and Reactive Nitrogen Species (RNS): Different types of ROS and

RNS- Sources of ROS and RNS generation — Oxidative and Nitrosative damage 1
28. Concept of Redox signaling — Role of redox signaling in physiological and pathological processes 1
29. Measuring Reactive Oxygen Species — Direct and indirect assays measuring ROS including

chemiluminescence and electron spin resonance. 1
30. Antioxidant defense and their mechanism of cytoprotective actions — Enzymatic and non-enzymatic

antioxidants in the body 1
31. Dietary antioxidants in livestock and poultry production including synthetic and herbal antioxidants 1
Total 32
. Course Title: Recent Trends in Reproductive Physiology
Il. Course Code : VPY 712
1. Credit Hours : 2+1
IV. Aim of the Course

To understand recent developments in physiology of reproduction in domestic animals.
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V. Theory

Unit |

Estrus synchronization, Superovulation and Embryo transfer in farm animals.

Unit 11

Seminal plasma proteins; Sexing of spermatozoa; Cryopreservation of semen.

Unit I

Collection and grading of oocytes; IVM, IVF and IVC; Cryopreservation of embryos; sexing of embryos;
Micromanipulation of gametes and embryos.

Unit IV

Transgenic animals; applications of stem cells and nano technology in reproduction.

S. No. Topic No. of Lectures/Practicals
Theory
1. Estrus synchronization in farm animals (Cattle, Buffalo, Sheep and Goat) 3
2. Superovulation and Embryo transfer in farm animals (Cattle, Buffalo, Sheep and Goat) 3
3. Collection of semen in farm animals 1
4. Seminal plasma proteins and their importance in determining male fertility 2
5. Sexing of spermatozoa 1
6. Cryopreservation of semen in farm animals 1
7. Collection of oocytes from live animals and slaughter house specimens 1
8. Grading of oocytes 1
9. In-vitro maturation of oocytes 2
10. In-vitro fertilization of oocytes 2
11. In-vitro culture of embryos 1
12. Cryopreservation of embryos in farm animals 2
13. Sexing of embryos 2
14. Micromanipulation of gametes and embryos (Intracytoplasmic Sperm injection and somatic cell nuclear
transfer) and their applications 3
15. Transgenic animal production and its importance 2
16. Stem cell production and its clinical applications 3
17. Nanotechnology and its use in farm animal breeding and reproduction 2
Total 32
Practical
1. Semen analysis — Fructolytic indeX, zona free ovum test, Acrosomal integrity test 2
2. Synchronization and superovulation protocols. 1
3. Ovum pick up from superovulated animals 1
4. Collection of oocytes from slaughter house derived ovaries, Grading and evaluation 1
5. Capacitation of spermatozoa 1
6. In-vitro fertilization, In-vitro embryo production 1
7. Collection of embryos using non-surgical procedures, Transferring embryos using non- surgical
procedures. 2
8. Oocyte/ Embryo/ ovarian/ testicular tissue freezing protocols. 1
9. Demonstration on Intracytoplasmic sperm injection 1
10. Micromanipulation of early embryos. 2
11. Isolation and identification of embryonic stem cells 3
Total 16

Note: The course teachers shall conduct the above practicals by utilizing facilities from semen/ IVF lab in the
university/ college, if not available in the department.

List of Journals

Acta Endocrinologica

Advances in Clinical Chemistry
Advances in Reproductive Physiology
Advances in Veterinary Sciences
American Journal of Clinical Nutrition
American Journal of Physiology
American Journal of Veterinary Research
Animal Nutrition and Feed Technology
Animal Reproduction Science
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Animal Sciences

Annual Review of Physiology

Buffalo Journal

Domestic Animal Endocrinology
Indian Journal of Animal Reproduction
Indian Journal of Animal Nutrition
Indian Journal of Animal Physiology
Indian Journal of Animal Research
Indian Journal of Animal Science
Indian Veterinary Journal

Journal of Endocrinology

Journal of Physiology

Journal of Reproduction and Fertility
Neuroendocrinology

e-Resources

http://intl-joe, endocrinology-journals.org (Journal of Endocrinology)
http://intl-ajpcon.physiology.org (American Journal of Physiology)
http://arjournals.annualreviewes.org (Annual Review of Physiology)
www.jneurosci.org (Journal of Neuroscience)
wwwa3.interscience.wiley.com (Journal of Physiology and Animal Nutrition)
http://jp.physioc.org. (Journal of Physiology)
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Syllabus for the Preliminary Comprehensive Examination for
M.V.Sc. in Veterinary Physiology

A: Digestive System

Development of ruminant stomach; Rumen microbiology and rumen environment, Digestion, absorption and
metabolism of carbohydrate, protein and fat in simple and compound stomach. Ruminant microbial digestion.
Fate of rumen fermentation products

Rumino-reticular motility, its significance and control.

B: Circulatory System & Respiratory

Cardiac cycle, Cardiac sounds. Cardiac output and its measurements; Factors affecting cardiac output. Normal
electrocardiogram Circulation - coronary, systemic and pulmonary circulation and their regulation. Mechanism
of ventilation. Transport and exchange of respiratory gases at alveolar and tissue level. Pulmonary volumes and
capacities. Stress and exercise.

C: Excretory System

Glomerular filtration, Tubular reasbsorption and secretion. Urine formation- stages and factors affecting
different stages. Role of kidney in acid-base balance. Physiology of micturition. Endocrine control of renal
function- Renin angiotensin aldosterone system.

D:Hematology

Blood cells and hematological indices. Anaemia; Different types and their effect on circulation. Resistance of
the body to infection, Leukocytes, tissue macrophage system and inflammatory response. Haemoglobin and its
types. Hemostasis and coagulation factors. Role of platelets, Fibrinolysis. Conditions causing bleeding
disorders.

E: Growth and Environmental Physiology

Growth - Introduction and Concepts. Hormonal regulation of growth. Growth promoters.

Environment - Introduction and concepts. Thermoregulation. Effect of environment on production and
reproduction.

F: Physiology of Animal Reproduction

Puberty and its endocrine control. Sexual cycles and mating behaviours in females, oogenesis, folliculogenesis
and owvulation. .Spermatozoa- structure and composition, Spermatogenesis, Spermiogenesis, Spermatogenic
cycles. Fertilization, Implantation, Early embryo development and Maternal recognition of pregnancy.
Hormones of pregnancy.

G: Neuromuscular Physiology

Membrane and action potential. Molecular mechanism of muscle contraction Myoneuronal junction and
transmission of impulse. Skeletal muscle energetics, Metabolism and lactate shuttle. Development of action
potential and transmission of nerve impulse in nerve and synapse. Regulatory centres and brain reflexes.
Functions of Cerebrum, Cerebellum, Hypothalamus, Limbic system.

H: Endocrinology of Domestic Animals

Mechanism of hormone synthesis, Release and transport. Regulation and metabolism of different hormones and
their mechanism of action . Endocrine control of carbohydrate and calcium homeostasis . Hormones in fertility
regulation and production augmentation.
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Animal Reproduction
Gynaecology
and Obstetrics
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DEPARTMENT OF VETERINARY GYNAECOLOGY AND OBSTETRICS
Course Structure for M.V.Sc. in Animal Reproduction Gynaecology and Obstetrics

Degree Programme (Semester Wise)

COURSE NO. TITLE CR. HRS | Semester
VGO 601* |GENERAL GYNAECOLOGY 2+1 |
VGO 602* |FEMALE INFERTILITY IN FARM ANIMALS 2+1 T
VGO 603* |VETERINARY OBSTETRICS 2+1 I
VGO 604* | ANDROLOGY AND MALE INFERTILITY 2+1 T

. | SEMEN PRESERVATION AND ARTIFICIAL
VGO 805% 1| NSEMINATION 2+1 '
VGO 606 | BASICS OF REPRODUCTIVE BIOTECHNOLOGY 2+1 T
VGO 607* |CLINICAL PRACTICE-I 0+3 I
VGO 608* |CLINICAL PRACTICE-II 0+3 T
VGO 609 |CANINE AND FELINE REPRODUCTION 2+1 |
VGO 610 |CAPRINE AND OVINE REPRODUCTION 2+1 T
VGO 611 |EQUINE REPRODUCTION 2+1 |
VGO 612 |CAMEL REPRODUCTION 2+1 T
VGO 613 |ELEPHANT REPRODUCTION 2+1 |
VGO 614 |WILD AND ZOO ANIMAL REPRODUCTION 2+1 T
VGO 615 |PORCINE REPRODUCTION 2+1 |
VGO 616  |ULTRASONOGRAPHY IN ANIMAL REPRODUCTION 12 T
VGO 690  |SPECIAL PROBLEM 0+1 AL
VGO 691  |MASTER’S SEMINAR 140 &Il
VGO 699  |MASTER’S RESEARCH 0+30 AL

*Compulsory courses
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DEPARTMENT OF VETERINARY GYNAECOLOGY AND OBSTETRICS
Course Structure for Ph.D. in Animal Reproduction Gynaecology and Obstetrics

Degree Programme (Semester Wise)

COURSE NO. TITLE CR.HRS | SEMESTER
- ADVANCES IN GYNAECOLOGY AND INFERTILITY
VGO 701 MANAGEMENT 2+1 |
VGO 702* ADVANCES IN VETERINARY OBSTETRICS 1+1 I
VGO 703* ADVANCES IN ANDROLOGY AND MALE 241 |
INFERTILITY
VGO 704* REPRODUCTIVE BIOTECHNOLOGY 1+1 I
VGO 705 SEMENOLOGY 1+1 |
VGO 706* CLINICAL PRACTICE-I 0+3 |
VGO 707 * CLINICAL PRACTICE-II 0+3 I
VGO 790 SPECIAL PROBLEM 0+2 1 &l
VGO 791 DOCTORAL SEMINAR-I 1+0 |
VGO 792 DOCTORAL SEMINAR-II 1+0 I
VGO 799 DOCTORAL RESEARCH 0+75 1 &l

*Compulsory courses
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Course Contents
M.V.Sc. in Animal Reproduction Gynaecology and Obstetrics

I.  Course Title : General Gynaecology

Il. Course Code : VGO 601

1. Credit Hours : 2+1

IV. Aim of the Course

To understand the basics of physiology of female reproduction and it’s hormonal regulation/ manipulation/

control.

V. Theory

Unit |

Functional anatomy, puberty and sexual maturity, Role of hypothalamic-pituitary- gonadal axis in attainment of

puberty and sexual maturity, Endocrine regulation of estrous cycle. Role of pineal gland, endogenous opioids

and neuropeptides in reproduction.

Unit 1l

Folliculogenesis, Oogenesis and ovulation and associated endocrine pattern, manipulation of follicular waves,

Synchronization of estrus and ovulation and induction of ovarian activity.

Unit 111

Gamete transport, Fertilization, Implantation and maternal recognition of pregnancy.

Unit IV

Embryonic and fetal development, Placentation, Fetal circulation and gestation, position of fetus in the uterus,

age characteristics of fetus.

Unit V

Pregnancy diagnosis: Clinical, Ultrasonographic, Endocrinological and other diagnostic laboratory tests.

Unit VI

Lactation and artificial induction of lactation.

VI. Practical

Clinical examination of female genitalia. Biometry of female genital organs. Rectal and vaginal examination to

diagnose cyclic phases of estrous cycle. Fern pattern of cervical mucus and exfoliated vaginal cytology.

Pregnancy diagnosis in large and small animals by various methods. Estimation of age of the fetus. Use of

ultrasound/ RIA/ ELISA in gynaecology. Synchronization of estrus and ovulation in farm animals.

VII. Suggested Reading

e Perry T Cupps. 2009. Reproduction in Domestic Animals. Academic Press.

e Hafez ESE and B Hafez. 2013. Reproduction in Farm Animals. Wiley-Blackwell.

e Mauricio Pineda and Michael P Dooley. 2008. McDonald’s Veterinary Endocrinology and Wiley-
Blackwell.

e David Noakes, Timothy Parkinson and Gary England 2018. Veterinary Reproduction and Obstetrics.
Saunders Ltd.

e Roberts SJ. 2005. Veterinary Obstetrics and Genital Diseases. Scientific Book Agency.

I.  Course Title: Female Infertility in Farm Animals

Il. Course Code : VGO 602

I11. Credit Hours: 2+1

IV. Aim of the Course

To impart knowledge and training in diagnosis and treatment of infertility in female domestic animals.

V. Theory

Unit |

Introduction to infertility, classification, economic impact. Anatomical causes of infertility, congenital and
hereditary causes and acquired defects.

Unit 11

Nutritional causes of infertility. Importance of body condition score. Negative energy balance, its prevention
and amelioration.

Unit 11

Managemental and environmental causes of infertility. Out of season breeding.

Unit IV

Infectious causes of female infertility, Specific and non-specific infections; It’s diagnosis, treatment, prevention
and control.
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Unit vV

Ovarian dysfunction; Anoestrus, Cystic ovarian degeneration, Anovulation, Delayed ovulation and luteal

insufficiency; causes, diagnosis and treatment.

Unit VI

Repeat breeding; its causes, diagnosis and treatment.

Unit VII

Early embryonic death (EED); it’s causes, Diagnosis and therapeutic management.

Unit VIII

Abortion; causes, diagnosis and prevention of abortion.

Unit IX

Interactions in immunological mechanisms and infertility.

VI. Practical

Record keeping, herd fertility assessment and management, diagnosis and treatment of infertility in female

animals, use of uterine swabs for bacterial and fungal culture, histo-pathological evaluation of uterine biopsy,

white side test, endometrial cytology and hormone assay. Use of ultrasonography in diagnosis of infertility.

Immuno- diagnostic techniques.

VI1I. Suggested Reading

e Laing JA. 1979. Fertility and Infertility in Domestic Animals. English Language Book Soc. and Bailliere
Tindall.

e Morrow DA. 1986. Current Therapy in Theriogenology. WB Saunders.

e David Noakes. Timothy Parkinson and Gary England 2018. Veterinary Reproduction and Obstetrics.
Saunders Ltd.

e Roberts SJ. 2005. Veterinary Obstetrics and Genital Diseases. Scientific Book Agency.

I.  Course Title: Veterinary Obstetrics

Il. Course Code : VGO 603

I11. Credit Hours : 2+1

IV. Aim of the Course

To impart knowledge and training on problems of pregnancy and parturition and their management in domestic
animals.

V. Theory

Unit |

Parturition; stages of parturition, Mechanism of initiation of parturition, Hormonal profiles associated with
parturition, Transition cow, Onset of postpartum ovarian activity.

Unit 1l

Principles of handling of dystocia, Obstetrical procedures: Mutations, Fetotomy, caesarean section. Obstetrical
anaesthesia and analgesia, epidural anesthesia.

Unit 111

Fetal and maternal dystocia; causes, diagnosis and management.

Unit IV

Uterine torsion; causes, diagnosis and its correction. Caesarean section, anaesthesia for caesarean section,
ovariohysterectomy.

Unit vV

Diseases and accidents during gestation and around parturition.

Unit VI

Etiology, diagnosis and treatment of ante-partum and post-partum uterine and vaginal prolapse.

Unit VII

Induction of parturition and elective termination of pregnancy.

Unit VIII

Involution of uterus following normal and abnormal parturition.

Unit IX

Care of dam and the newborn.

VI. Practical

Pelvimetry of different species of farm animals. Diagnosis and correction of abnormal fetal presentation,
position and posture in phantom box. Epidural anesthesia, episiotomy, ovariohysterectomy and caesarean
operation. Management of incomplete cervical dilation. Fetotomy operations. Detorsion of uterus. Management
of cervico- vaginal and uterine prolapse. Handling of clinical cases of dystocia.
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VII. Suggested Reading

e David Noakes, Timothy Parkinson and Gary England 2018. Veterinary Reproduction and Obstetrics.
Saunders Ltd.

e Roberts SJ. 2005. Veterinary Obstetrics and Genital Diseases. Scientific Book Agency.

e Sloss V and Dufty JH. 1980. Handbook of Bovine Obstetrics. Williams and Wilkins.

. Course Title: Andrology and Male Infertility

Il. Course Code : VGO 604

1. Credit Hours : 2+1

IV. Aim of the Course

To impart knowledge and training about male reproduction and treatment of male infertility in domestic

animals.

V. Theory

Unit |

Structure and function of reproductive tract of male.

Unit 1l

Sexual behavior and examination of bulls for breeding soundness.

Unit 111

Spermatogenesis, Seminiferous epithelial cycle, Spermatogonial wave, Structure of spermatozoa, Semen and its

composition. Mechanism of sperm motility.

Unit IV

Diseases transmitted through semen. Factors affecting semen quality, semen culture, tests for assessment of

sperm motility, sperm survival and fertilizing capacity of spermatozoa.

Unit V

Causes of infertility; hereditary, congenital, infectious, nutritional and hormonal. Pathological and functional

disturbances of epididymis, vas deferens and accessory sex glands.

Unit VI

Impotentia coeundi and impotentia generandi. Testicular hypoplasia and degeneration; causes and affect on

semen and fertility. Coital injuries and vices of male animals.

Unit VII

Influence of seminal plasma proteins in modulating fertility. Heat stress and it’s effect on sperm production.

Unit VIII

Screening of the breeding bulls to be selected for semen collection.

VI. Practical

General and rectal examination for biometrics of male genitalia and accessory sex glands. Breeding soundness

evaluation of male animals. Semen evaluation for sperm abnormalities, fertility and determination of other

biochemical constituents of seminal plasma, Microbiological load of semen. treatment of infertile male animals.

Examination, diagnosis and

VII. Suggested Reading

e Hafez ESE and B Hafez. 2013. Reproduction in Farm Animals. Wiley-Blackwell.

e Mann T and Lutwak-Mann C. 1981. Male Reproductive Function and Semen. Springer- Verlag.

e Morrow DA. 1986. Current Therapy in Theriogenology. WB Saunders.

e Roberts SJ. 2005. Veterinary Obstetrics and Genital Diseases. Scientific Book Agency.

e Salisbury GW, VanDemark NL and Lodge JR. 1978. Physiology of Reproduction and Artificial
Insemination of Cattle. WH Freeman and Co.

I.  Course Title: Semen Preservation and Artificial Insemination

Il. Course Code : VGO 605

1. Credit Hours : 2+1

IV. Aim of the Course

To impart knowledge and training about collection, evaluation and preservation of semen and artificial
insemination in domestic animals.

V. Theory

Unit |

History of artificial insemination. Methods of semen collection.

Unit 1l

Semen evaluation; macroscopic, microscopic, biochemical and microbiological tests.
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Unit I

Semen preservation. Extenders for preservation of semen at different temperatures. Semen additives for

enhancement of motility and fertilizing capacity of spermatozoa. Dilution of semen.

Unit IV

Cryopreservation of semen. Effect of cryopreservation on spermatozoa, semen quality and fertility. Liquid

Nitrogen (LN2) cylinders; it’s handling, care and maintenance.

Unit vV

Thawing protocols of frozen semen. Factors affecting post-thaw semen quality.

Unit VI

Ideal protocol for Al in different species of animals. Factors affecting success of Al.

Unit VII

Biosecurity and biosafety guidelines for frozen semen stations, semen processing laboratories and quarantine

stations. Minimum standards and standard operating procedures for artificial insemination, Quality testing of

straws and sheath for use in artificial insemination.

VI. Practical

Instrumentation in semen laboratory, Minimum standards of protocols and Standard operating procedures for

semen production, Computer assisted semen analysis (CASA), Collection and evaluation of semen. Preparation

of extenders. Preservation of semen; room temperature, refrigeration and cryopreservation. Handling and

evaluation of processed semen. Practice of Al techniques.

VII. Suggested Reading

e Hafez ESE and B Hafez 2013. Reproduction in Farm Animals. Wiley-Blackwell.

e Enos Johnson Perry 2013. Artificial Insemination of Farm Animals. Jodhpur: AXis Books (India).

e Salisbury GW, VanDemark NL and Lodge JR. 1978. Physiology of Reproduction and Artificial
Insemination of Cattle. WH Freeman and Co.

. Course Title : Basics of Reproductive Biotechnology

Il. Course Code : VGO 606

I11. Credit Hours : 2+1

IV. Aim of the Course

To impart knowledge and training on biotechniques in animal reproduction.

V. Theory

Unit |

Embryo transfer technology: selection of donors and recipients.

Unit 11

Synchronization, super-ovulation, surgical and non-surgical collection of embryos and evaluation of embryos.

Unit 111

Cryopreservation of embryos, transfer of embryos to donors. Sexed semen production, sexing of embryos.

Guidelines for export and import of bovine germplasm. Guidelines and standards regarding embryo production.

Unit IV

In-vitro culture of granulosa cells, cumulus cells, luteal cells and oviductal cells. Recovery of bovine oocytes;

from abattoir ovaries and live animals, in- vitro fertilization, in-vitro maturation, micromanipulation of

embryos.

Unit Vv

Immuno-neutralization of hormones. Immunomodulation of fertility.

VI. Practical

Synchronization of estrus in donors and recipients, superovulation, surgical and non- surgical collection and

transfer of embryos. Collection of oocytes from slaughter house genitalia. In-vitro fertilization, in-vitro

maturation and cryopreservation of embryos. Sexing of embryos.

VII. Suggested Reading

e lan Gordon. 2017. Reproductive Technologies in Farm Animals. Wallingford, Oxfordshire CABI.

e Hafez ESE and B Hafez. 2013. Reproduction in Farm Animals. Wiley-Blackwell.

¢ B Singh, SK Gautam and MS Chauhan. 2012. Textbook of Animal Biotechnology, Pearson Education.

e Heiner Niemann, Christine Wrenzycki. 2018. Animal Biotechnology 1: Reproductive Biotechnologies.
Springer.

e Heiner Niemann, Christine Wrenzycki. 2018. Animal Biotechnology 2. Springer International Publishing
AG.

e Troy L Ott, Zhihua Jiang. 2010. Reproductive Genomics in Domestic Animals. John Wiley.

e Marcelo Marcondes Seneda, Katia Cristina Silva-Santos LS Rafagnin Marinho. 2016. Biotechnology of
Animal Reproduction, Nova Science Pub. Inc; UK Ed.

e Tacia Gomes Bergstein-Galan. 2018. Reproduction Biotechnology in farm animals. Avid Science.
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. Course Title : Clinical Practice-1

Il. Course Code : VGO 607

1. Credit Hours : 0+3

IV. Aim of the Course

Hands-on training on diagnosis and treatment of reproductive disorders in animals at VCC.

V. Practical

Clinical examination of animals affected with reproductive disorders, Use ofdiagnostic techniques for

diagnosis and institution of required therapy. Acquaintance with different equipment used for handling

reproductive disorders, Client management, Public relations, Code of conduct, Database management,

Maintenance of case records.

VI. Suggested Reading

e Morrow DA. 1986. Current Therapy in Theriogenology. WB Saunders.

e Zemijanis R 1970. Diagnostic and Therapeutic Techniques in Animal Reproduction. Williams and Wilkins;
Second Edition.

. Course Title: Clinical Practice-11

Il. Course Code : VGO 608

1. Credit Hours : 0+3

IV. Aim of the Course

Hands-on training on diagnosis and treatment of reproductive disorders in animals at VCC.

V. Practical

Clinical examination of animals affected with reproductive disorders, use of diagnostic techniques

for diagnosis and institution of required therapy. Acquaintance with different equipment used for handling

reproductive disorders, Client management, Public relations, Code of conduct, Database management,

Maintenance of case records.

V1. Suggested Reading

e Morrow DA. 1986. Current Therapy in Theriogenology. WB Saunders.

e Zemijanis R. 1970. Diagnostic and Therapeutic Techniques in Animal Reproduction. Williams and Wilkins;
Second Edition.

I.  Course Title: Canine and Feline Reproduction

Il. Course Code : VGO 609

I11. Credit Hours : 2+1

IV. Aim of the Course

To impart knowledge and training about reproduction in canine and feline.

V. Theory

Unit |

Development of reproductive system. Anatomy of male and female reproductive system. Canine and feline
estrous cycle, endocrinology of estrous cycle.

Unit 1l

Breeding management, pregnancy, pregnancy diagnosis; clinical, ultrasonographic, endocrinological and other
diagnostic laboratory tests.

Unit I

Parturition, fetal and maternal dystocia; causes, diagnosis and management. Induction of parturition and
caesarean section, periparturient disorders.

Unit IV

Medical termination of pregnancy in dogs and cats, management of psudopregnancy, pyometra and it’s
management. Infertility and it’s management in dogs and cats.

Unit vV

Postpartum care of dam and lactation. Neonatal care.

Unit VI

Population control in dogs; surgical and non surgical methods.

Unit VII

Reproductive physiology of male dogs, semen collection techniques, semen evaluation, freezing of semen,
artificial insemination techniques, male reproductive disorders and it’s management.

VI. Practical

Exfoliative vaginal cytology, determination of ovulation time, demonstration of semen collection and artificial
insemination, predicting time of parturition using hormonal assay, management of dystocia using clinical cases,
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castration, ovariohystrectomy, caesarean section, surgical procedure related to reproductive disorders in both

male and female dogs and cats.

VII. Suggested Reading

e Edward C Feldman, Richard William Nelson. 2003. Canine and Feline Endocrinology and Reproduction.
Elsevier Health Sciences, Saunders.

e Shirley Dianne Johnston, Margaret V Root Kustritz, Patricia Schultz Olson. 2001. Canine and Feline
Theriogenology. Saunders Publ.

e Margaret V, Root Kustritz. 2009. Clinical Canine and Feline Reproduction: Evidence-Based Answers. John
Wiley and Sons.

e Phyllis A. Holst MS. 2010. Canine Reproduction: The Breeder’s Guide 3rd Edition. DOGWISE.

e Cheryl Lopate. 2012. Management of Pregnant and Neonatal Dogs, Cats, and Exotic Pets. John Wiley and
Sons.

e Jovi R Otite. 2015. Reproduction in the Dog a Tropical Approach. Xlibris Corporation.

I.  Course Title : Caprine and Ovine Reproduction

Il. Course Code : VGO 610

1. Credit Hours : 2+1

IV. Aim of the Course

To impart knowledge and training about reproduction in sheep and goat.

V. Theory

Unit |

Caprine and ovine estrous cycle, endocrinology of estrous cycle, Seasonal breeding activity in sheep and goat,

Acrtificial control of oestrus in sheep and goat.

Unit 11

Breeding management, methods for advancing sheep breeding season, Induction of multiple births in sheep.

Artificial insemination, pregnancy and parturition, Dystocia and it’s management.

Unit 11

Reproductive disorders and it’s management.

Unit IV

Reproductive physiology of males, semen collection techniques, semen evaluation, freezing of semen, male

reproductive disorders and it’s management.

VI. Practical

Demonstration of semen collection and artificial insemination, management of dystocia using clinical cases,

castration, ovariohystrectomy, caesarean section, surgical procedure related to reproductive disorders in both

male and females.

VII. Suggested Reading

e Mauricio Pineda and Michael P Dooley. 2008. McDonald’s Veterinary Endocrinology and Reproduction.
Wiley-Blackwell.

e Lindsay DR and Pearce DT. 2011. Reproduction in Sheep, Cambridge University Press, Cambridge,
London.

e Selected articles from journals.

. Course Title : Equine Reproduction

Il. Course Code : VGO 611

1. Credit Hours: 2+1

IV. Aim of the Course

To encompass the fundamentals of equine reproductive anatomy and physiology. This will help in
understanding the care and management of the breeding stallion and the broodmare.

V. Theory

Unit |

Anatomy and physiology of the mare and stallion.

Unit 11

Manipulation of estrus in the mare, estrous cycle, broodmare management, Use of ultrasound in breeding
management.

Unit 111

Infertility and it’s management.

Unit IV

Pregnancy diagnosis and management of the pregnant mare. Fetal development, abortion, induced parturition
and dystocia.
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Unit V

Neonatal management and common neonatal diseases, orphan foal management, foal management during the

first six months.

Unit VI

Semen collection, semen preservation, artificial insemination and embryo transfer.

VI. Practical

Visit of equine/ stud farm, overall management of an equine breeding program, handling the cases of

reproductive disorders, artificial insemination, semen collection, semen preservation, breeding record keeping

and analysis.

VI1. Suggested Reading

e Mauricio Pineda and Michael P Dooley. 2008. McDonald’s Veterinary Endocrinology and Reproduction.
Wiley-Blackwell.

e McKinnon, Squires, Vaala and verner. 2011. Equine Reproduction (Z”d Ed). Wiley- Blackwell.

e Juan Samper, Jonathan Pyocock and Angus McKinnon. 2007. Current Therapy in Equine Reproduction.
Saunders.

e Steven Brinsko Terry Blanchard Dickson Varner James Schumacher Charles Love. 2010. Manual of Equine
Reproduction (3rd Ed). CV Mosbhy.

e John Dascanio and Patrick McCue. 2014. Equine Reproductive procedures. John Wiley and Sons, Inc.

e Selected articles from journals.

I.  Course Title: Camel Reproduction

Il. Course Code : VGO 612

I1. Credit Hours : 2+1

IV. Aim of the Course

To impart knowledge and training about reproduction in camels.

V. Theory

Unit |

Male reproductive organs, male reproductive physiology and sexual behavior, puberty and sexual maturity,

seasonal changes, copulation, semen collection and it’s characteristics.

Unit 1l

Female reproductive organs, female reproductive physiology and sexual behavior, oestrous cycle, external

signs of oestrus, pregnancy and foetal development, pregnancy diagnosis and parturition.

Unit I

Age of sexual maturity, breeding season, conception rate, calving interval, reproductive longevity.

Unit IV

Early embryonic mortality, reproductive problems in the female, reproductive problems in the male.

Unit VvV

Artificial insemination, nutrition and reproduction, embryo transfer in camel.

V1. Practical

Management of dystocia in clinical cases, castration, ovariohystrectomy, caesarean section, surgical procedure

related to reproductive disorders in both male and females.

VII. Suggested Reading

¢ H Merkt, D Rath, B Musa, MA EI-Naggar. 1990. Reproduction in Camels. FAQ.

e Muhammad Jamshed Khan. 2011. Equine and Camel Production: An Approach towards Better
Management. LAP LAMBERT Academic Pub.

e Selected articles from journals.

I.  Course Title : Elephant Reproduction

Il. Course Code : VGO 613

I11. Credit Hours : 2+1

IV. Aim of the Course

To impart knowledge and training about reproduction in elephant.

V. Theory

Unit |

General introduction, Elephas maximus, domestic and wild elephants.

Unit 1l

Male genital system, Accessory sex glands, Hormonal control and semenology.
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Unit I

Female reproductive system, Ovaries, fallopian tubes, Uterus, vagina and external genitalia. Oestrous cycle,

Hormonal regulation of estrous cycle, Mating behaviour and act of copulation.

Unit IV

Pregnancy, Gestation length and parturition. Neonatal care of elephant calves.

Unit vV

Musth in elephants, behavioral patterns, pre-musth, violent- musth and post-musth phases, controlling elephants

in musth using drugs/ hormones, anti androgens. Artificial insemination and cryopreservation of gametes.

VI. Practical

Management of dystocia in clinical cases, surgical procedure related to reproductive disorders in both male and

females.

VII. Suggested Reading

e Brown JL, Paris S, Prado-Oviedo NA, Meehan CL, Hogan JN, Morfeld KA and Carlstead KA. 2016.
Reproductive Health Assessment of Female Elephants in North American Zoos and Association of
Husbandry Practices with Reproductive Dysfunction in African Elephants (Loxodonta africana). PLOS
ONE | DOI:10.1371 journal pone 014573.

e Ortolani A, Leong K, Graham L, Savage A. 2005. Behavioral indices of estrus in a group of captive African
Elephants (Loxodonta africana). Zoo Biol. 24:311-329.

e Rasmussen LE, Schmidt MJ, Henneous R, Groves D, Daves GD. Jr. 1982. Asian bull elephants: flehmen-
like responses to extractable components in female elephant estrous urine. Science. 217: 159-162.

e Sukumar R. 2006. A brief review of the status, distribution and bioilogy of wild Asian elephants Elephas
maximus. Int. Zoo Yb. 40: 1-8.

e Thitaram C. 2009. Elephant reproduction: Improvement of breeding efficiency and development of a
breeding strategy. Ph.D. Thesis, Utrecht University, The Netherlands

¢ Vidya TNC and Sukumar R. 2005. Social and reproductive behaviour in elephants. Current sci. 89: 1200-
1207.

e Selected articles from journals.

I.  Course Title: Wild and Zoo Animal Reproduction

Il. Course Code : VGO 614

1. Credit Hours: 2+1

IV. Aim of the Course

To impart knowledge and training about reproduction in Wild and zoo animals.

V. Theory

Unit |

Introduction to reproduction, Pattern of estrous cycle, Optimal breeding time with emphasis on tiger, deer,

monkey and crocodile.

Unit 1l

Gestational length, parturition and pregnancy diagnosis.

Unit I

Sexual behavior and major reproductive disorders in wild and zoo animals, contraception

techniques for deer.

VI. Practical

Management of dystocia in clinical cases, castration, observation of estrus behavior, pregnancy diagnosis,

surgical procedure related to reproductive disorders in both male and females.

VI1. Suggested Reading

e GR Smith, JP Hearn and Wellcome Trust (London, England). 1988. Reproduction and disease in captive
and wild animals, New York: Oxford University Press.

e lan Gordon. 1997. Controlled reproduction in horses, deer and camelids. CAB International.

e Mauricio Pineda and Michael P Dooley. 2008. McDonald’s Veterinary Endocrinology and Reproduction.
Wiley-Blackwell.

e Paul A Rees. 2011. An Introduction to Zoo Biology and Management. Wiley-Blackwell.

e R Eric Miller, Murray E Fowler. 2014. Fowler’s Zoo and Wild Animal Medicine. Saunders.

e Selected articles from journals.
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I.  Course Title : Porcine Reproduction

Il. Course Code : VGO 615

1. Credit Hours : 2+1

IV. Aim of the Course

To acquire knowledge about the fundamentals of reproductive anatomy, physiology and advances in fertility

management in swine.

V. Theory

Unit |

Anatomy and physiology of boar and sow.

Unit 1l

Oestrus cycle in sow, manipulation of oestrus cycle, methods for detection of oestrus, endocrinology of

pregnancy and parturition.

Unit I

Infertility in sow and its management.

Unit IV

Pregnancy diagnosis and management of pregnant sow.

Unit VvV

Fetal development, abortion, induced parturition, dystocia, stages of parturition and mastitis-metritis complex in

SOW.

Unit VI

Neonatal management and common neonatal diseases, care of piglets.

Unit VII

Breeding boar selection and management, semen collection, semen preservation, natural service, artificial

insemination, embryo transfer and IVF.

VI. Practical

Visit of swine farm, breeding management in sows, handling the cases of reproductive disorders,

caesarean section, castration, sexual behaviour, vaginal cytology, pregnancy diagnosis, dystocia, semen

collection, semen preservation, artificial insemination, embryo transfer and record keeping.

VII. Suggested Reading

e Colin T Whittemore, llias Kyriazakis. 2008. Whittemore’s Science and Practice of Pig Production. John
Wiley and Sons Press.

e Control of Pig Reproduction. Proceedings of the Eighth International Conference on Pig Reproduction,
Alberta, Canada, June 2009 by Heriberto Rodriguez Martinez, Jeff L Vallet, Adam J Ziecik, Nottingham
University Press. 2009.

¢ DJA Cole, GR Foxcroft, Butterworth-Heinemann. 2013. Control of Pig Reproduction. Technology and
Engineering Press.

e Mauricio Pineda and Michael P Dooley. 2008. McDonald’s Veterinary Endocrinology and Reproduction.
Wiley-Blackwell.

e Pig Reproduction: Problems, Practices and Principles. Proceedings of a Conference Held at Christ Church,
Oxford University, 16-18 December, 1998.

e Sergi Bonet, Isabel Casas, William V Holt, Marc Yeste. 2013. Boar Reproduction: Fundamentals and
New Biotechnological Trends. Springer Science and Business Media.

e Selected articles from journals.

I.  Course Title : Ultrasonography in Animal Reproduction

Il. Course Code : VGO 616

I11. Credit Hours : 1+2

IV. Aim of the Course

To impart knowledge and training about application of ultrasonography in diagnosis of conditions associated
with animal reproduction.

V. Theory

Unit |

Basic principle of ultrasonography, physics of ultrasonography, A-mode, B-mode and M-mode ultrasonography,
artifacts, principle of Doppler ultrasonography.

Unit 11

Trans-abdominal ultrasonography, transrectal ultrasonography, follicular dynamics and luteal characteristics in
large and small ruminants, luteal blood flow studies.
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Unit I

Use of ultrasonography in pregnancy diagnosis, infertility management, uterine involution, luteal cyst and

follicular cyst, blood flow studies in uterine and foetal arteries. Determination of gestational age in small

animals by measuring gestational sac diameter, crown rump length and body diameter. Detection of foetal

resorption and mummification. Prediction of parturition time, fetal viability by detecting fetal heart rate, foetal

number and sex determination.

Unit IV

Testicular and male accessory sex gland ultrasonography.

VI. Practical

Use of ultrasonography in different stages of reproductive cycle. Use of ultrasonography in diagnosis of clinical

cases associated with reproductive disorders in both male and females.

VII. Suggested Reading

¢ MAM Taverne and AH Willemse. 1989. Diagnostic ultrasound and animal reproduction. Dordrecht;
Boston: Kluwer Academic.

e J Ginther. 1998. Ultrasonic imaging and animal reproduction. Cross Plains, Wis.: Equiservices Pub.

e  Selected articles from journals.

I.  Course Title: Special Problem

Il. Course Code : VGO 690

1. Credit Hours : 0+1

IV. Aim of the Course

To expose students to research techniques related to sub discipline of the subject and submission of written
project with references.

V. Practical

Student will carry out research on allotted project and submit the project report.

VGO 691 Master’s Seminar 1+0

VGO 699 Master’s Research 0+30
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Course Outline: Lecture wise

VGO 601: General Gynaecology (2+1) Theory Lectures

Functional anatomy reproductive organs, puberty and sexual maturity in farm animals.
Endocrine regulation of estrous cycle in farm animals.

Role of hypothalamic-pituitary-gonadal axis in attainment of puberty.

Role of pineal gland, endogenous opioids and neuropeptides in reproduction.
Folliculogenesis, follicular waves and its manipulation, oogenesis and ovulation.
Synchronization of estrus and ovulation in farm animals.

Artificial induction of ovarian activity.

Transport of gametes in the reproductive tract, fertilization and implantation.

9. Maternal recognition of pregnancy in farm animals.

10. Embryonic and fetal development during gestation.

11. Placentation and fetal circulation.

12. Gestational changes in the fetus w.r.t. to position in the uterus, age, etc.

13. Pregnancy diagnosis in farm animals. Pregnancy diagnosis using clinical method.

14. Pregnancy diagnosis using endocrinological and other diagnostic laboratory methods.
15. Pregnancy diagnosis using ultrasonographic method.

16. Lactation and artificial induction of lactation in cattle and buffaloes.

O Nk~ wDNE

Practicals

Clinical examination of female genitalia.

Biometry of female genital organs using slaughter house specimen.

Rectal and vaginal examination to diagnose cyclic phases of estrous cycle.
Fern pattern of cervical mucus and exfoliated vaginal cytology.
Pregnancy diagnosis in large and small animals by various methods.
Estimation of age of the fetus.

Pregnancy diagnosis using Ultrasonography method.

Pregnancy diagnosis using endocrinological method.

Synchronization of estrus and ovulation in farm animals.

CoNooGR~wONE

VGO 602: Female Infertility In Farm Animals (2+1) Theory Lectures

Infertility, its classification and economic impact.

Anatomical, congenital/ hereditary and acquired causes of infertility.

Nutritional causes of infertility.

Importance of body condition score. Negative energy balance, its prevention and amelioration.
Managemental and environmental causes of infertility.

Out of season breeding.

Infectious causes of female infertility, specific and non-specific infections; it’s diagnosis, treatment,
prevention and control.

8. Anoestrus; causes, diagnosis and treatment.

9. Cystic ovarian degeneration; causes, diagnosis and treatment.

10. Anovulation and delayed ovulation; causes, diagnosis and treatment.

11. Luteal insufficiency; causes, diagnosis and treatment.

12. Repeat breeding; its causes, diagnosis and treatment.

13. Early embryonic death (EED); it’s causes, diagnosis and therapeutic management.

14. Abortion; Infectious and non infectious causes of abortion.

15. Diagnosis and prevention of abortion.

16. Immunological mechanisms leading to infertility.

NogkrwpdE

Practicals

Record keeping w.r.t. herd fertility assessment and management.
Diagnosis and treatment of infertility in female animals.

Uterine swabbing for bacterial and fungal culture.
Histo-pathological evaluation of uterine biopsy.

White side test, endometrial cytology and hormone assay.

Use of ultrasonography in diagnosis of infertility.

Immuno- diagnostic techniques.

Nog,rwbE
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VOG 603: Veterinary Obstetrics (2+1)

Theory Lectures

Parturition; stages of parturition.

Mechanism of initiation of parturition, hormonal profiles associated with parturition.
Transition cow, onset of postpartum ovarian activity.

Dystocia and principles of handling of dystocia.

Obstetrical procedures: mutations, fetotomy, caesarean section.

Obstetrical anesthesia and analgesia, epidural anesthesia.

Fetal dystocia; causes, diagnosis and management.

Maternal dystocia; causes, diagnosis and management.

Uterine torsion; causes, diagnosis and its correction.

. Caesarean section and ovariohysterectomy.

. Diseases and accidents during gestation

. Diseases and accidents around parturition.

. Etiology, diagnosis and treatment of ante-partum vagino-cervical prolapse.

. Etiology, diagnosis and treatment of post-partum uterine and vaginal prolapse.
. Induction of parturition and elective termination of pregnancy.

. Involution of uterus following normal and abnormal parturition.

. Care of dam and the newborn.

Practicals

CoNoOOA~ONE

Pelvimetry of different species of farm animals.

Diagnosis and correction of abnormal fetal presentation, position and posture in phantom box.
Epidural anesthesia, episiotomy, ovariohysterectomy.

Caesarean operation.

Management of incomplete cervical dilation.

Fetotomy operations.

Detorsion of uterus.

Management of cervico-vaginal and uterine prolapse.

Handling of clinical cases of dystocia.

VGO 604: Andrology and Male Infertility (2+1) Theory Lectures

1. Structure and function of reproductive tract of male.

2. Sexual behavior in males.

3. Examination of bulls for breeding soundness.

4. Spermatogenesis, seminiferous epithelial cycle and spermatogonial wave.

5. Structure of spermatozoa, semen and its composition.

6. Mechanism of sperm motility.

7. Diseases transmitted through semen.

8. Factors affecting semen quality.

9. Tests for assessment of sperm motility, sperm survival and fertilizing capacity of spermatozoa.
10. Causes of male infertility; hereditary, congenital, infectious, nutritional and hormonal.

11. Pathological and functional disturbances of epididymis, vas deferens and accessory sex glands.
12. Impotentia cocundi and impotentia generandi.

13. Testicular hypoplasia and degeneration; causes and affect on semen and fertility.

14. Coital injuries and vices of male animals.

15. Influence of seminal plasma proteins in modulating fertility.

16. Heat stress and its effect on sperm production.

17. Screening of the breeding bulls to be selected for semen collection.

Practicals

1. General and per-rectal examination for biometrics of male genitalia and accessory sex glands.
2. Breeding soundness evaluation of male animals.

3. Semen evaluation for sperm abnormalities, fertility.

4. Determination of biochemical constituents of seminal plasma.

5. Microbiological load assessment of semen.

6. Examination, diagnosis and treatment of infertile male animals.
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VGO 605: Semen Preservation and Artificial Insemination (2+1)

Theory Lectures

1. History of artificial insemination.

2. Methods of semen collection.

3. Semen evaluation; macroscopic and microscopic examination.

4. Biochemical and microbiological tests of semen.

5. Semen dilution and preservation.

6. Extenders for preservation of semen at different temperatures.

7. Semen additives for enhancement of motility and fertilizing capacity of spermatozoa.

8. Cryopreservation of semen.

9. Effect of cryopreservation on spermatozoa, semen quality and fertility.

10. Liquid Nitrogen (LN2) cylinders; its handling, care and maintenance.

11. Thawing protocols of frozen semen.

12. Factors affecting post-thaw semen quality.

13. Ideal protocol for Al in different species of animals. Factors affecting success of Al.

14. Biosecurity and biosafety guidelines for frozen semen stations, semen processing laboratories and
quarantine stations.

15. Minimum standards and standard operating procedures for artificial insemination.

16. Quality testing of straws and sheath for use in artificial insemination.

Practicals

1. Instrumentation in semen laboratory.

2. Minimum standards of protocols of semen laboratory.

3. Standard operating procedures for semen production.

4. Computer assisted semen analysis.

5. Collection and evaluation of semen for its quality.

6. Preparation of semen extenders.

7. Preservation of semen; room temperature, refrigeration and cryopreservation.
8. Handling and evaluation of processed semen.

9. Practice of Al techniques.

VGO 606: Basics of Reproductive Biotechnology (2+1)

Theory Lectures

1. Embryo transfer technology: selection of donors and recipients.

2. Synchronization of estrus in donors and recipients.

3. Super-ovulation, surgical and non-surgical collection of embryos.

4. Evaluation and cryopreservation of embryos.

5. Transfer of embryos to donors.

6. Sexed semen production.

7. Sexing of embryos.

8. Guidelines for export and import of bovine germplasm.

9. Guidelines and standards regarding embryo production.

10. In-vitro culture of granulosa cells, cumulus cells, luteal cells and oviductal cells.
11. Recovery of bovine oocytes; from abattoir ovaries and live animals.

12. In-vitro maturation, in-vitro fertilization and micromanipulation of embryos.
13. Immuno-neutralization and immunomodulation of fertility.

Practicals

Synchronization of estrus in donors and recipients.

Superovulation, surgical and non-surgical collection and transfer of embryos.
Collection of oocytes from slaughter house genitalia.

In-vitro maturation and in-vitro fertilization of embryos.

Sexing of embryos.

orpONE

195



VGO 609: Canine and Feline Reproduction (2+1)

Theory Lectures

1. Development of reproductive system. Anatomy of male and female reproductive system.
2. Canine and feline estrous cycle, endocrinology of estrous cycle.

3. Breeding management.

4. Pregnancy and pregnancy diagnosis; clinical method of pregnancy diagnosis.

5. Ultrasonographic, endocrinological and other diagnostic laboratory tests of pregnancy diagnosis.
6. Parturition and periparturient disorders in dogs and cats.

7. Dystocia; fetal and maternal causes, diagnosis and management.

8. Induction of parturition and caesarean section.

9. Medical termination of pregnancy in dogs and cats.

10. Management of psudopregnancy and pyometra.

11. Infertility and it’s management in dogs and cats.

12. Postpartum care of dam and lactation. Neonatal care.

13. Population control in dogs; surgical and non surgical methods.

14. Reproductive physiology of male dogs.

15. Semen collection techniques and semen evaluation.

16. Freezing of semen and artificial insemination techniques.

17. Male reproductive disorders and its management.

Practicals

Exfoliative vaginal cytology.

Determination of ovulation time.

Demonstration of semen collection and artificial insemination.

Predicting time of parturition using hormonal assay.

Management of dystocia in clinical cases.

Castration, ovariohystrectomy and caesarean section.

Surgical procedure related to reproductive disorders in both male and female dogs and cats.

NogkwpE

VGO 610: Caprine and Ovine Reproduction (2+1)

Theory Lectures
1. Caprine and ovine estrous cycle.

2. Endocrinology of estrous cycle.

3. Seasonal breeding activity in sheep and goat.

4. Atrtificial control of oestrus in sheep and goat.

5. Breeding management.

6. Methods for advancing sheep breeding season, induction of multiple births in sheep.
7. Atrtificial insemination.

8. Pregnancy and parturition.

9. Dystocia and its management.

10. Reproductive disorders and its management.

11. Reproductive physiology of males.

12. Semen collection techniques and semen evaluation.

13. Freezing of semen.

14. Male reproductive disorders and its management.

Practicals

Demonstration of semen collection.

Demonstration of artificial insemination.

Management of dystocia in clinical cases.

Castration.

Ovariohystrectomy and caesarean section.

Surgical procedure related to reproductive disorders in both male and females.

oukwhpE
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VGO 611: Equine Reproduction (2+1)

Theory Lectures

1. Reproductive anatomy and physiology of Mare.
2. Reproductive anatomy and physiology Stallion.
3. Estrous cycle, manipulation of estrus in Mare.
4. Broodmare management.

5. Use of ultrasound in breeding management.

6. Infertility in Mare and it’s management.

7. Pregnancy diagnosis.

8. Management of the pregnant mare.

9. Fetal development.

10. Abortion.

11. Parturition, induced parturition.

12. Management of dystocia.

13. Neonatal management.

14. Common neonatal diseases, orphan foal management.
15. Foal management during the first six months.
16. Semen collection.

17. Semen preservation.

18. Atrtificial insemination.

19. Embryo transfer.

Practicals

Visit of equine/ stud farm.

Overall management of an equine breeding program.
Handling the cases of reproductive disorders.
Artificial insemination.

Semen collection.

Semen preservation.

Breeding record keeping and analysis.

NogkrwbE

VGO 612: Camel Reproduction (2+1)

Theory Lectures

Male reproductive organs, male reproductive physiology.
Sexual behavior, puberty and sexual mamturity.

Seasonal changes and copulation.

Semen collection and it’s characteristics.

Female reproductive organs, female reproductive physiology.
Sexual behavior, oestrous cycle, signs of oestrus.

Pregnancy and foetal development.

Pregnancy diagnosis.

Parturition.

10. Age of sexual maturity, breeding season.

11. Conception rate, calving interval, reproductive longevity.

12. Early embryonic mortality, reproductive problems in the female.
13. Reproductive problems in the male.

14. Artificial insemination.

15. Nutrition and reproduction.

16. Embryo transfer in camel.

CoNoR~WNE

Practicals

1. Management of dystocia in clinical cases.

2. Castration and ovariohystrectomy.

3. Caesarean section.

4. Surgical procedure related to reproductive disorders in both male and females.
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VGO 613: Elephant Reproduction (2+1)

Theory Lectures

1. General introduction, Elephas maximus, domestic and wild elephants.

2. Male genital system, accessory sex glands.

3. Spermatogenesis and hormonal control.

4. Semen characteristics.

5. Female reproductive system, ovaries, fallopian tubes, uterus, vagina and external genitalia.
6. Oestrous cycle, hormonal regulation of estrous cycle.

7. Mating behaviour and act of copulation.

8. Pregnancy, gestation length.

9. Parturition.

10. Neonatal care of elephant calves.

11. Musth in elephants, bahavioural patterns, pre-musth, violent- musth and post-musth phases.
12. Controlling elephants in musth using drugs/ hormones, anti androgens.

13. Atrtificial insemination.

14. Cryopreservation of gametes.

Practicals

1. Management of dystocia in clinical cases.

2. Surgical procedure related to reproductive disorders in both male and females.

VGO 614: Wild and Zoo Animal Reproduction (2+1)

Theory Lectures

ONoO~WNE

Introduction to reproduction in wild animals.

Pattern of estrous cycle in tiger, deer, monkey and crocodile.

Optimal breeding time with emphasis on tiger, deer, monkey and crocodile.
Gestational length and pregnancy diagnosis in wild and zoo animals.
Parturition in wild and zoo animals.

Sexual behavior in wild and zoo animals.

Major reproductive disorders in wild and zoo animals.

Contraception techniques for deer.

Practicals

orwNE

Management of dystocia in clinical cases.

Castration in wild and zoo animals.

Observation of estrus behavior.

Pregnancy diagnosis.

Surgical procedure related to reproductive disorders in both male and females.

VGO 615: Porcine Reproduction (2+1)

Theory Lectures

Anatomy and physiology of Boar

Anatomy and physiology of Sow.

Oestrus cycle, manipulation of oestrus cycle in sow.
Methods for detection of oestrus.

Endocrinology of pregnancy.

Endocrinology of parturition.

Infertility in sow and its management.

Pregnancy diagnosis and management of pregnant sow.
Fetal development.

Abortion and induced parturition.

. Parturition and its stages.

Dystocia in Sow.
Mastitis-metritis complex in sow.
Neonatal management and common neonatal diseases, care of piglets.
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15. Breeding boar selection and management.
16. Semen collection and preservation.

17. Natural service and artificial insemination.
18. Embryo transfer and IVF.

Practicals

Visit and record keeping of swine farm.

Breeding management in sows.

Handling the cases of reproductive disorders.

Caesarean section and castration.

Sexual behaviour and vaginal cytology.

Pregnancy diagnosis in Sow.

Semen collection, semen preservation and artificial insemination.
Embryo transfer in Sow.

ONoOALONE

VGO 616: Ultrasonography in Animal Reproduction (1+2)

Theory Lectures
1. Basic principle of ultrasonography, physics of ultrasonography, A-mode, B-mode and M-mode
Ultrasonography. Artifacts and principle of Doppler ultrasonography.

2. Trans-abdominal and transrectal ultrasonography.

3. Follicular dynamics and luteal characteristics in large and small ruminants, luteal blood flow studies.

4. Use of ultrasonography in pregnancy diagnosis and infertility management.

5. Studies on uterine involution, luteal cyst and follicular cyst, blood flow studies in uterine and foetal arteries
ultrasonography.

6. Determination of gestational age in small animals by measuring gestational sac diameter, crown rump

length and body diameter. Detection of foetal resorption and mummification.

7. Prediction of parturition time, fetal viability by detecting fetal heart rate, foetal number and sex
determination.

8. Testicular and male accessory sex gland ultrasonography.

Practicals

Practicing trans-abdominal and trans-rectal ultrasonography.

Use of ultrasonography in follicular dynamics study.

Use of ultrasonography in luteal characteristics study.

Use of ultrasonography in pregnancy diagnosis.

Prediction of parturition time using ultrasonography.

Use of ultrasonography in diagnosis of clinical cases associated with reproductive disorders in females.
Testicular studies using ultrasonography.

Male accessory sex gland studies using ultrasonography

Use of ultrasonography in diagnosis of clinical cases associated with reproductive disorders in male.

CoNooUA~ONE
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Course Contents
Ph.D. in Animal Reproduction Gynaecology and Obstetrics

I.  Course Title : Advances in Gynaecology and Infertility Management

Il. Course Code : VGO 701

1. Credit Hours : 2+1

IV. Aim of the Course

To learn about advances in endocrine, ovarian and uterine functions and effect of nutrition, season and

immunological factors on female fertility.

V. Theory

Unit |

Neuro-endocrine control of reproduction, follicular development, ovulation fertilization and implantation.

Embryonic and fetal development.

Unit 1l

Maternal recognition of pregnancy advances in early diagnosis of pregnancy.

Unit I

Embryonic losses, abortion and their prevention.

Unit IV

Seasonal breeders, Synchronization and induction of estrus and ovulation in seasonal breeders, Assisted

Reproductive Technology (ART) to increase reproductive efficiency in farm animals.

Unit vV

Effect of stress, nutrition and immunological factors on fertility.

Unit VI

Onset of postpartum ovarian activity and factors affecting it.

Unit VI

Diagnostic and therapeutic approaches in infertility; principles of hormone therapy in reproductive disorders,

laparoscopy, ultrasonographic diagnosis of ovarian/ uterine dysfunction, reproductive disorders, vaginal and

uterine cytology.

VI. Practical

Clinical examination of female animals. Use of ultrasonography in ovarian function (follicular image pattern,

follicular dynamics) and in early pregnancy diagnosis and infertility. Utility of uterine culture, uterine cytology

and uterine biopsy (histopathological examination) in infertility investigation. Laparoscopy in diagnosis of

ovarian and uterine dysfunction. ELISA/ RIA of hormones and interpretation of results. Use of assisted

reproductive technology (ART) to enhance reproductive efficiency in farm animals.

VI1. Suggested Reading

e Hafez ESE and B Hafez. 2013. Reproduction in Farm Animals. Wiley-Blackwell.

e Mauricio Pineda and Michael P Dooley. 2008. McDonald’s Veterinary Endocrinology and Wiley-
Blackwell.

e David Noakes, Timothy Parkinson and Gary England. 2018. Veterinary Reproduction and Obstetrics.
Saunders Ltd.

e Roberts SJ. 2005. Veterinary Obstetrics and Genital Diseases. Scientific Book Agency.

e Morrow DA. 1986. Current Therapy in Theriogenology. WB Saunders.

e  Selected articles from journals.

I.  Course Title : Advances in Veterinary Obstetrics

Il. Course Code : VGO 702

1. Credit Hours: 1+1

IV. Aim of the course

To learn current developments in diagnosis and management of dystocia, accidents of gestation and peri-
parturient disorders in domestic animals.

V. Theory

Unit |

Conceptus and its development. Factors influencing gestation period and birth weight.
Unit 1l

Anomalies of conceptus, teratogens and effect of stress on conceptus development.
Unit 111

Mechanism of initiation of parturition. Use of tocolytic drugs.
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Unit IV

Induction of parturition and termination of abnormal pregnancies. Obstetrical analgesia and anesthesia.

Unit vV

Pre-treatment evaluation of the dam suffering from dystocia. Management of maternal and fetal dystocia,

hydrallantois, hydramnion, fetal mummification, fetal maceration, uterine inertia and uterine torsion.

Unit VI

Fetotomy, caesarean section and ovairo-hysterectomy. Retention of fetal membranes and management.

Unit VII

Neo-natal physiology and post-natal adaptations. Assessment of neonatal viability, care of the newborn.

Unit VIII

Involution of uterus, post-partum ovarian dysfunction and their manipulation. Care of the postpartum dam.

VI. Practical

Obstetrical operations in fetal dystocia; mutations, fetotomy, cesarean section, ovario-hysterectomy; induction

of parturition, obstetrical analgesia and anaesthesia.

VII. Suggested Reading

e David Noakes, Timothy Parkinson and Gary England. 2018. Veterinary Reproduction and Obstetrics.
Saunders Ltd.

¢ Roberts SJ. 2005. Veterinary Obstetrics and Genital Diseases. Scientific Book Agency.

e Sloss V and Dufty JH. 1980. Handbook of Bovine Obstetrics. Williams and Wilkins.

e Selected articles from journals.

I.  Course Title: Advances in Andrology and Male Infertility

Il. Course Code : VGO 703

I11. Credit Hours: 2+1

IV. Aim of the course

To learn advances in male reproduction and treatment of male infertility in domestic animals.

V. Theory

Unit |

Spermatogenesis, Spermatogenic waves, Sperm passage in male genitalia, biochemical milieu of male genitalia.
Correlation between motility and fertilizing capacity of spermatozoa. Seminiferous eipithelial cycle, Theory of
sperm motility and ultrastructure of sperm. Sperm passage in female reproductive tract; capacitation and
acrosome reaction.

Unit 1l

Separation of motile and immotile spermatozoa.

Unit 11

Sperm plasma membrane and its permeability and binding properties: acrosome and lysosomal enzymes, sperm
nucleus and nuclear proteins. Mitochondria and their role in sperm metabolism. Flagellum and the
mechanochemical basis of motility and cyclic nucleotides.

Unit IV

Biochemistry of seminal plasma and accessory sex gland secretions. Electrolytes, proteins, Enzymes and amino
acids in seminal plasma. Fructose and other sugars, Lipids, Cholesterol, Steroid hormones and Prostaglandins in
seminal plasma.

Unit VvV

Fructolysis index. Aerobic and anaerobic metabolism of spermatozoa.

Unit VI

Markers of fertility in males, sperm chromatin structure assay, Anti- sperm antibodies. Karyotyping to
identify sperm defect and DNA mapping for parentage.

VI. Practical

Breeding soundness evaluation of bulls, biochemical tests of semen for evaluation of fertility, semen culture for
diagnosis of venereal diseases, diagnosis and treatment of genital pathological condition. Computer assisted
semen analysis (CASA), Semen evaluation for assessment of fertilizing capacity of spermatozoa: cervical
mucus penetration test, sperm capacitation test, hypo osmotic swelling test and zona free hamster egg
penetration test. Anti-sperm antibody assay. Collection of preputial washings and semen for bacterial load and
venereal pathogens.

VII. Suggested Reading

e Hafez ESE and B Hafez. 2013. Reproduction in Farm Animals. Wiley-Blackwell.

e Enos Johnson Perry. 2013. Artificial Insemination of Farm Animals. Jodhpur: Axis Books (India).

e Roberts SJ. 2005. Veterinary Obstetrics and Genital Diseases. Scientific Book Agency.

e  Selected articles from journals.
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I.  Course Title : Reproductive Biotechnology

Il. Course Code : VGO 704

I1l. Credit Hours : 1+1

IV. Aim of the Course

To learn advances and recent developments in biotechnology in reproduction for the production of desired elite

animals.

V. Theory

Unit |

Micromanipulation, Intracytoplasmic Sperm Injection (ICSI), Sexing of embryos.

Unit 1l

Stem cell biotechnology, Semen sorting for production of sexed semen.

Unit I

Cloning, Biopharming, Transgenic Animals and Chimeras.

Unit IV

Transgenic animals and chimeras. Gene expression in oocyte and embryo, Identification of cellular

organelles of Gamete.

Unit v

Principle and application of PCR technique in animal reproduction.

VI. Practical

Micromanipulation of embryos, Sexing of embryos, Stem cell production.

VII. Suggested Reading

e Hafez ESE and B Hafez. 2013. Reproduction in Farm Animals. Wiley-Blackwell.

¢ B Singh, SK Gautam and MS Chauhan. 2012. Textbook of Animal Biotechnology, Pearson Education.

e Heiner Niemann, Christine Wrenzycki. 2018.  Animal Biotechnology 1: Reproductive Biotechnologies.
Springer.

e Heiner Niemann, Christine Wrenzycki. 2018. Animal Biotechnology 2. Springer International Publishing
AG.

e lan Gordon. 2017. Reproductive Technologies in Farm Animals. Wallingford, Oxfordshire CABI.

e Troy L Ott, Zhihua Jiang. 2010. Reproductive Genomics in Domestic Animals. John Wiley.

e Marcelo Marcondes Seneda, Katia Cristina Silva-Santos, LS Rafagnin Marinho. 2016.
Biotechnology of Animal Reproduction, Nova Science Pub. Inc; UK Ed.

e Tacia Gomes Bergstein-Galan. 2018. Reproduction Biotechnology in farm animals. Avid Science.

e Selected articles from journals.

I.  Course Title: Semenology

Il. Course Code : VGO 705

Il. Credit Hours : 1+1

IV. Aim of the Course

To learn advances in processing and cryopreservation of semen and insemination techniques to obtain high
fertility.

V. Theory

Unit |

Contribution of gonads and accessory sex glands to semen ejaculate. Factors affecting semen production.
Morphology of sperm and their defects. Biochemical composition of semen.

Unit 11

Metabolism of sperm. Role of seminal plasma proteins. Species variation in seminal characteristics. Factors
affecting motility and fertilizing capacity of spermatozoa.

Unit 11

Use of semen additives and activators. Sperm cryodamage, Commercial extenders used for bovine semen.
Microbial contamination of semen and measures for its prevention. Transmission of venereal diseases through
semen and their prevention.

Unit IV

Thawing protocols for frozen semen. Post-thaw evaluation of motility and fertilizing capacity of spermatozoa.
Quality control and quality assurance of semen, antisperm antibodies. Flow cytometric assessment of sperm
quality.

Unit vV

Sperm vitrification, freeze drying of sperm and sperm encapsulation.

Unit VI

Criteria for gradation of semen stations.
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VI. Practical

Semen evaluation. Estimation of bacterial load and enzymes in semen. Morphological defects of sperm. In-vitro

tests for sperm function i.e. BCMPT, HOST, etc. Physical and enzymatic changes in semen following

cryopreservation. Tests to assess acrosomal integrity, Mitochondrial activity, DNA damage, binding assays, etc.

Fluorescent probe based assessment of sperm quality. Comet assay, Sperm chromatin structure assay, TUNEL

assay.

VII. Suggested Reading

e Salisbury GW, VanDemark NL and Lodge JR. 1978. Physiology of Reproduction and Artificial
Insemination of Cattle. WH Freeman and Co.

e Hafez ESE and B Hafez. 2013. Reproduction in Farm Animals. Wiley-Blackwell.

e Selected articles from journals.

. Course Title: Clinical Practice-I

Il. Course Code : VGO 706

1. Credit Hours: 0+3

IV. Aim of the course

Hands-on training on diagnosis and treatment of reproductive disorders in animals

V. Practical

Clinical examination of animals affected with reproductive disorders, use of diagnostic techniques

for diagnosis and institution of required therapy. Acquaintance with different equipment used for handling

reproductive disorders, client management, public relations, code of conduct, database management,

Maintenance of case records.

VI. Suggested Reading

e Morrow DA. 1986. Current Therapy in Theriogenology. WB Saunders.

e Zemijanis R. 1970. Diagnostic and Therapeutic Techniques in Animal Reproduction. Williams and Wilkins;
Second Edition.

e  Selected articles from journals.

I.  Course Title : Clinical Practice-11

I.  Course Code : VGO 707

Il. Credit Hours: 0+3

1. Aim of the Course

Hands-on training on diagnosis and treatment of reproductive disorders in animals.

IV. Practical

Clinical examination of animals affected with reproductive disorders, use of diagnostic techniques

for diagnosis and institution of required therapy. Acquaintance with different equipment used for handling

reproductive disorders, client management, public relations, code of conduct, database management,

Maintenance of case records.

V. Suggested Reading

e Morrow DA. 1986. Current Therapy in Theriogenology. WB Saunders.

e Zemjanis R. 1970. Diagnostic and Therapeutic Techniques in Animal Reproduction. Williams and Wilkins;
Second Edition.

e Selected articles from journals.

I.  Course Title : Special Problem

Il. Course Code : VGO 790

I11. Credit Hours: 0+2

V. Aim of the course

To expose students to research techniques related to sub discipline of the subject and submission of written
project with references.

VI. Practical

Student will carry out research on allotted project and submit the project report.

VGO 791 DOCTORAL SEMINAR-I 1+0

VGO 792 DOCTORAL SEMINAR-II 1+0
VGO 799 DOCTORALRESEARCH 0+75
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Course Outline: Lecture wise

VGO 701: Advances in Gynaecology and Infertility Management (2+1) Theory Lectures

CoNoOORA~LONE

Neuro-endocrine control of reproduction.

Follicular development.

Ovulation, fertilization and implantation.

Embryonic and fetal development.

Maternal recognition of pregnancy.

Advances in early diagnosis of pregnancy.

Embryonic losses, abortion and their prevention.

Seasonal breeders, synchronization and induction of estrus and ovulation in seasonal breeders.
Assisted reproductive technology (ART) to increase reproductive efficiency in farm animals.

. Effect of stress and nutritional factors on fertility.

. Effect of immunological factors on fertility.

. Onset of postpartum ovarian activity and factors affecting it.
. Diagnostic and therapeutic approaches in infertility.

. Principles of hormone therapy in reproductive disorders.

. Laproscopy.

. Ultrasonographic diagnosis of ovarian/ uterine dysfunction.
. Vaginal and uterine cytology.

Practicals

ogrpLONE

© N

Clinical examination of female animals for reproductive soundness.

Use of ultrasonography in ovarian function (follicular image pattern, follicular dynamics).

Use of ultrasonography in early pregnancy diagnosis.

Use of ultrasonography in infertility management.

Uterine culture, uterine cytology and uterine biopsy (histopathological examination) in infertility
investigation.

Laparoscopy in diagnosis of ovarian and uterine dysfunction.

Use of ELISA/ RIA in reproductive parameters study and interpretation of results.

Use of Assisted reproductive technology (ART) to enhance reproductive efficiency in farm animals.

VGO 702: Advances in Veterinary Obstetrics (1+1)

Theory Lectures

NogkwpE

8.
9.
10.
11.

Conceptus and its development.

Factors influencing gestation period and birth weight.

Anomalies of conceptus, teratogens and effect of stress on conceptus development.

Mechanism of initiation of parturition. Use of tocolytic drugs.

Induction of parturition and termination of abnormal pregnancies.

Pre-treatment evaluation of the dam suffering from dystocia. Obstetrical analgesia and anesthesia.
Management of maternal and fetal dystocia, hydrallantois, hydramnion, fetal mummification, fetal
maceration, uterine inertia and uterine torsion.

Fetotomy, caesarean section and ovaro-hysterectomy.

Retention of fetal membranes and management.

Neo-natal physiology and post-natal adaptations. Assessment of neonatal viability, care of the newborn.
Involution of uterus, post-partum ovarian dysfunction and their manipulation. Care of the postpartum dam.

Practicals

okwpdE

Performing obstetrical operations.
Performing obstetrical mutations.
Fetotomy.

Cesarean section and ovario-hysterectomy.
Induction of parturition.

Obstetrical analgesia and anaesthesia.
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VGO 703: Advances in Andrology and Male Infertility (2+1)

Theory Lectures

1. Spermatogenesis and spermatogenic waves.

2. Sperm passage in male genitalia, biochemical milieu of male genitalia.

3. Correlation between motility and fertilizing capacity of spermatozoa.

4. Seminiferous eipithelial cycle, theory of sperm motility and ultrastructure of sperm.

5. Sperm passage in female reproductive tract; capacitation and acrosome reaction.

6. Separation of motile and immotile spermatozoa.

7. Sperm plasma membrane and its permeability and binding properties: acrosome and lysosomal enzymes,
sperm nucleus and nuclear proteins.

8. Mitochondria and their role in sperm metabolism.

9. Flagellum and the mechanochemical basis of motility and cyclic nucleotides.

10. Biochemistry of seminal plasma and accessory sex gland secretions.

11. Electrolytes, proteins, enzymes and amino acids in seminal plasma. Fructose and other sugars, lipids,
cholesterol, steroid hormones and prostaglandins in seminal plasma.

12. Fructolysis index. Aerobic and anaerobic metabolism of spermatozoa.

13. Markers of fertility in males.

14. Sperm chromatin structure assay.

15. Anti-sperm antibodies.

16. Karyotyping to identify sperm defect and DNA mapping for parentage.

Practicals

1. Breeding soundness evaluation of bulls.

2. Biochemical tests of semen for evaluation of fertility.

3. Semen culture for diagnosis of venereal diseases.

4. Diagnosis and treatment of genital pathological condition.

5. Studies on sperm motility using Computer assisted semen analysis (CASA).

6. Cervical mucus penetration test, sperm capacitation test and hypo-osmotic swelling test.

7. Zona free hamster egg penetration test.

8. Anti-sperm antibody assay.

9. Collection of preputial washings and semen for bacterial load and venereal pathogens.

VGO 704: Reproductive Biotechnology (1+1)

Theory Lectures

ONoO~LONE

Micromanipulation and Intracytoplasmic sperm injection (ICSI).

Sexing of embryos.

Stem cell biotechnology.

Semen sorting for production of sexed semen.

Cloning and biopharming.

Transgenic animals and chimeras.

Gene expression in oocyte and embryo, identification of cellular organelles of Gamete.
Principle and application of PCR technique in animal reproduction.

Practicals

1.
2.
3.

Micromanipulation of embryos.
Sexing of embryos.
Stem cell production.

VGO 705: Semenology (1+1)

Theory Lectures

1.

2.
3.
4.

Contribution of gonads and accessory sex glands to semen ejaculate. Factors affecting semen production.
Morphology of sperm and their defects. Biochemical composition of semen.

Metabolism of sperm. Role of seminal plasma proteins. Species variation in seminal characteristics.

Factors affecting motility and fertilizing capacity of spermatozoa. Commercial extenders used for bovine
semen.

205



5. Use of semen additives and activators. Sperm cryodamage.

6. Microbial contamination of semen and measures for its prevention. Transmission of venereal diseases
through semen and their prevention.

7. Thawing protocols for frozen semen. Post-thaw evaluation of motility and fertilizing capacity of
spermatozoa.

8. Quality control and quality assurance of semen.

9. Antisperm antibodies assay.

10. Flow cytometric assessment of sperm quality.

11. Sperm vitrification, freeze drying of sperm and sperm encapsulation.

12. Criteria for gradation of semen stations.

Practicals

Semen evaluation for its quality.

Estimation of bacterial load in semen.

Estimation of enzymes in the semen.

In-vitro tests for sperm function i.e. BCMPT, HOST, etc.

Tests to assess acrosomal integrity, mitochondrial activity and DNA damage.
Tests to assess binding assays.

Fluorescent probe based assessment of sperm quality.

Comet assay, Sperm chromatin structure assay, TUNEL assay.

ONoA~LONE
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Syllabus for the Preliminary Comprehensive Examination for M.V.Sc. in Animal
Reproduction Gynaecology and Obstetrics

General Gynaecology (VGO 601):

Unit I: Functional anatomy, puberty and sexual maturity, Role of hypothalamic-pituitary gonadal axis in
attainment of puberty and sexual maturity, Endocrine regulation of estrous cycle. Role of pineal gland,
endogenous opioids and neuropeptides in reproduction.

Unit I1: Folliculogenesis, Oogenesis and ovulation and associated endocrine pattern, manipulation of follicular
waves, Synchronization of estrus and ovulation and induction of ovarian activity.

Unit I11: Gamete transport, Fertilization, Implantation and maternal recognition of pregnancy.

Unit IV: Embryonic and fetal development, Placentation, Fetal circulation and gestation, position of fetus in the
uterus, age characteristics of fetus.

Unit V: Pregnancy diagnosis: Clinical, Ultrasonographic, Endocrinological and other diagnostic laboratory tests.
Unit VI: Lactation and artificial induction of lactation.

Female Infertility in Farm Animals (VGO 602):

Unit I: Introduction to infertility, classification, economic impact. Anatomical causes of infertility, congenital
and hereditary causes and acquired defects.

Unit I1: Nutritional causes of infertility. Importance of body condition score. Negative energy balance, its
prevention and amelioration.

Unit 111: Managemental and environmental causes of infertility. Out of season breeding.

Unit 1V: Infectious causes of female infertility, Specific and non-specific infections; It’s diagnosis, treatment,
prevention and control.

Unit V: Ovarian dysfunction; Anoestrus, Cystic ovarian degeneration, Anovulation, Delayed ovulation and
luteal insufficiency; causes, diagnosis and treatment.

Unit VVI: Repeat breeding; its causes, diagnosis and treatment.

Unit VII: Early embryonic death (EED); it’s causes, Diagnosis and therapeutic management.

Unit VVI1I: Abortion; causes, diagnosis and prevention of abortion.

Unit IX: Interactions in immunological mechanisms and infertility.

Veterinary Obstetrics (VGO 603):

Unit |: Parturition; stages of parturition, Mechanism of initiation of parturition, Hormonal profiles associated
with parturition, Transition cow, Onset of postpartum ovarian activity.

Unit 1I: Principles of handling of dystocia, Obstetrical procedures: Mutations, Fetotomy, caesarean section.
Obstetrical anaesthesia and analgesia, epidural anaesthesia.

Unit I11: Fetal and maternal dystocia; causes, diagnosis and management.

Unit IV: Uterine torsion; causes, diagnosis and its correction. Caesarean section, anaesthesia for caesarean
section, ovariohysterectomy.

Unit V: Diseases and accidents during gestation and around parturition.

Unit VI: Etiology, diagnosis and treatment of ante-partum and post-partum uterine and vaginal prolapse.

Unit VII: Induction of parturition and elective termination of pregnancy.

Unit VIII: Involution of uterus following normal and abnormal parturition.

Unit IX: Care of dam and the new born.

Andrology and Male Infertility (VGO 604):

Unit I: Structure and function of reproductive tract of male.

Unit I1: Sexual behavior and examination of bulls for breeding soundness.

Unit I1l: Spermatogenesis, Seminiferous epithelial cycle, Spermatogonial wave, Structure of spermatozoa,
Semen and its composition. Mechanism of sperm motility.

Unit 1V: Diseases transmitted through semen. Factors affecting semen quality, semen culture, tests for
assessment of sperm motility, sperm survival and fertilizing capacity of spermatozoa.

Unit V: Causes of infertility; hereditary, congenital, infectious, nutritional and hormonal. Pathological and
functional disturbances of epididymis, vas deferens and accessory sex glands.

Unit VI: Impotentia coeundi and Impotentia generandi. Testicular hypoplasia and degeneration; causes and
effect on semen and fertility. Coital injuries and vices of male animals.

Unit VII: Influence of seminal plasma proteins in modulating fertility. Heat stress and it’s effect on sperm
production.

Unit VI11: Screening of the breeding bulls to be selected for semen collection.
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Semen Preservation and Artificial Insemination (VGO 605) :

Unit I: History of artificial insemination. Methods of semen collection.

Unit I1: Semen evaluation; macroscopic, microscopic, biochemical and microbiological tests.

Unit I11: Semen preservation. Extenders for preservation of semen at different temperatures. Semen additives for
enhancement of motility and fertilizing capacity of spermatozoa. Dilution of semen.

Unit 1V: Cryopreservation of semen. Effect of cryopreservation on spermatozoa, semen quality and fertility.
Liquid Nitrogen (LN2) cylinders; it’s handling, care and maintenance.

Unit V: Thawing protocols of frozen semen. Factors affecting post-thaw semen quality.

Unit VI: Ideal protocol for Al in different species of animals. Factors affecting success of Al.

Unit VII: Biosecurity and biosafety guidelines for frozen semen stations, semen processing laboratories and
quarantine stations. Minimum standards and standard operating procedures for artificial insemination, Quality
testing of straws and sheath for use in artificial insemination.

Basics of Reproductive Biotechnology (VGO 606):

Unit I: Embryo transfer technology: selection of donors and recipients.

Unit Il: Synchronization, super-ovulation, surgical and non-surgical collection of embryos and evaluation of
embryos.

Unit I1l: Cryopreservation of embryos, transfer of embryos to donors. Sexed semen production, sexing of
embryos. Guidelines for export and import of bovine germplasm. Guidelines and standards regarding embryo
production.

Unit 1V: In-vitro culture of granulosa cells, cumulus cells, luteal cells and oviductal cells. Recovery of bovine
oocytes; from abattoir ovaries and live animals, in vitro fertilization, in-vitro maturation, micromanipulation of
embryos.

Unit V: Immuno-neutralization of hormones. Immunomodulation of fertility.

Canine and Feline Reproduction (VGO 609):

Unit I: Development of reproductive system. Anatomy of male and female reproductive system. Canine and
feline estrous cycle, endocrinology of estrous cycle.

Unit 1I: Breeding management, pregnancy, pregnancy diagnosis; clinical, ultrasonographic, endocrinological
and other diagnostic laboratory tests.

Unit I11: Parturition, fetal and maternal dystocia; causes, diagnosis and management. Induction of parturition
and caesarean section, periparturient disorders.

Unit 1V: Medical termination of pregnancy in dogs and cats, management of pseudopregnancy, pyometra and
it’s management. Infertility and it’s management in dogs and cats.

Unit V: Postpartum care of dam and lactation. Neonatal care.

Unit VI: Population control in dogs; surgical and non-surgical methods.

Unit VII: Reproductive physiology of male dogs, semen collection techniques, semen evaluation, freezing of
semen, artificial insemination techniques, male reproductive disorders and it’s management.

Caprine and Ovine Reproduction (VGO 610):
Estrous cycle, endocrinology of estrous cycle, Seasonal breeding activity in sheep and goat, Artificial control of
oestrus in sheep and goat. Infertility and its management in small ruminants.

Equine Reproduction (VGO 611):
Estrous cycle, Manipulation of estrus in the mare, Infertility and its management in mare.

Camel Reproduction (VGO 612):
Female reproductive physiology and sexual behavior, oestrous cycle, external signs of oestrus

Porcine Reproduction (VGO 615):

Oestrus cycle in sow, manipulation of oestrus cycle, methods for detection of oestrus, endocrinology of
pregnancy and parturition. Infertility in sow and its management. Neonatal management and common neonatal
diseases, care of piglets.

Ultrasonography in Animal Reproduction (VGO 616):

Basic principle of ultrasonography, physics of ultrasonography, A-mode, B-mode and M-mode ultrasonography,
artifacts, principle of Doppler ultrasonography Trans-abdominal ultrasonography, transrectal ultrasonography,
follicular dynamics and luteal characteristics in large and small ruminants, luteal blood flow studies. Use of
ultrasonography in pregnancy diagnosis, infertility management, uterine involution, luteal cyst and follicular
cyst, blood flow studies in uterine and foetal arteries. Determination of gestational age in small animals by
measuring gestational sac diameter, crown rump length and body diameter. Detection of foetal resorption and
mummification. Prediction of parturition time, fetal viability by detecting fetal heart rate, foetal number and sex
determination.
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Veterinary Surgery and
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DEPARTMENT OF VETERINARY SURGERY AND RADIOLOGY
Course Structure for M.V.Sc. in Veterinary Surgery and Radiology Degree Programme
(Semester Wise)

Course No. | Course Title Credit Semester
VSR 601* CLINICAL PRACTICE-I 0+3 |
VSR 602* CLINICAL PRACTICE-II 0+3 1l
VSR 603* PRINCIPLES OF SURGERY 2+1 |
VSR 604* | ANAESTHESIA AND ANALGESIA 2+1 1l
VSR 605* DIAGNOSTIC IMAGING TECHNIQUES 2+1 |
VSR 606 SOFT TISSUE SURGERY 2+1 1l
VSR 607* ORTHOPAEDIC SURGERY 2+1 |
VSR 608 ANAESTHESIA OF Z00O, WILD, EXOTIC AND 1+1 I

LABORATORY ANIMALS
VSR 609 UROGENITAL SURGERY 1+1 |
VSR 610 OPHTHALMOLOGY 1+1 I
VSR 611 DENTISTRY AND ORAL SURGERY 1+1 |
VSR 612 CAMEL SURGERY 1+1 I
VSR 613 ELEPHANT SURGERY 1+1 |

VSR 687* CLINICAL CASE CONFERENCE 0+1 land Il
VSR 688 SPECIAL PROBLEMS IN RADIOLOGY 0+2 land Il
VSR 689 SPECIAL PROBLEMS IN ANAESTHESIA 0+2 land Il
VSR 690 SPECIAL PROBLEM IN SURGERY 0+2 land Il
VSR 691 MASTER’S SEMINAR 1+0 land Il
VSR 699 MASTER’S RESEARCH 0+30 land Il

*Compulsory Courses
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DEPARTMENT OF VETERINARY SURGERY AND RADIOLOGY
Course Structure for Ph.D. in Veterinary Surgery and Radiology Degree Programme
(Semester Wise)

Course No. Course Title Credit Semester
VSR 701* CLINICAL PRACTICE-I 0+2 |
VSR 702* CLINICAL PRACTICE-II 0+2 1l
VSR 703* CLINICAL PRACTICE-III 0+2 |
VSR 704 CARDIOVASCULAR SURGERY 2+1 1l
VSR 705 ADVANCES IN ANAESTHESIOLOGY 2+1 |
VSR 706 ADVANCES IN RADIOLOGY 2+1 1l
VSR 707 ADVANCES IN DIAGNOSTIC IMAGING TECHNIQUES 2+1 |
VSR 708 ADVANCES IN ORTHOPAEDICS 2+1 1l
VSR 709 NEUROSURGERY 2+1 |
VSR 710 RECONSTRUCTIVE AND REGENERATIVE SURGERY 1+1 I
VSR 711 ADVANCES IN SOFT TISSUE SURGERY 2+1 |
VSR 712 ADVANCES IN OPHTHALMOLOGY 1+1 I
VSR 713 SURGICAL ONCOLOGY 1+1 |
VSR 787* CLINICAL CASE CONFERENCE 0+1 land Il
VSR 788 SPECIAL PROBLEMS IN DIAGNOSTIC IMAGING 0+2 land Il
VSR 789 SPECIAL PROBLEMS IN ANAESTHESIA 0+2 land Il
VSR 790 SPECIAL PROBLEMS IN SURGERY 0+2 land Il
VSR 791 DOCTORAL SEMINAR 1+0 land Il
VSR 792 DOCTORAL SEMINAR 1+0 land Il
VSR 799 DOCTORAL RESEARCH 0+75 land Il

* Core/ Compulsory Courses
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Course Contents
M.V.Sc. in Veterinary Surgery and Radiology

I.  Course Title: Clinical Practice-1

Il. Course Code : VSR 601

I1l. Credit Hours : 0+3

IV. Aim of the Course

To learn techniques and procedures in anaesthesia, diagnostic imaging techniques and surgery

V. Practical

Basic requirements and designing surgical and general veterinary hospital, Developing different proformas
required in hospital facility, Assessing surgical patients and documentation, Preparation of surgical team and
duties of team members, Surgical suite maintenance and sterilization, Acquaintance with different equipment
like inhalant anaesthesia machine, Radiography systems, Ultrasonography, Endoscopy, Electro-surgery,
Cryosurgery and Physiotherapy equipment, Client management, Public relations, Code of conduct, Management
of surgical affections, Hospital database management, Attending surgical cases, Disaster management.

I.  Course Title: Clinical Practice-11

Il. Course Code : VSR 602

1. Credit Hours : 0+3

IV. Aim of the Course

To learn techniques and procedures in anaesthesia, diagnostic imaging techniques and surgery

V. Practical

Application details of different equipments like inhalant anaesthesia machine, Computerized radiography
system, Ultrasonography, Electro-surgery, Cryosurgery, Physiotherapy and Endoscopy. Client management and
Counselling, Public relations, Code of conduct, Management of surgical affections, Hospital management,
Database management, Attending surgical cases, Disaster management.

I.  Course Title: Principles of Surgery

Il. Course Code : VSR 603

I11. Credit Hours : 2+1

IV. Aim of the Course

To learn basic and advance principles and standards of practice in veterinary surgery

V. Theory

Unit |

Classification of wounds, wound healing, mechanism of wound repair, local and systemic factors affecting
wound healing, current concepts of inflammation and management; thermal, electrical and chemical injuries and
their management.

Unit 1l

Asepsis, sterilization and disinfection; principles and practice of antimicrobial therapy in surgical patients.

Unit 111

Shock, classification, pathophysiology, diagnosis, treatment and monitoring, surgical stress and its systemic
effects, haemorrhage and haemostasis, acid-base balance, fluid therapy and blood transfusion, metabolism of the
surgical patient.

Unit IV

Principles and clinical applications of laser surgery, cryosurgery, electrosurgery, physiotherapy.

Unit vV

Minimally invasive surgical procedures which includes laproscopy and endoscopy, principles of microscopic
surgery-vessel and nerve anastomosis, application of computers in surgery.

VI. Practical

Identification and handling of surgical instruments, preparation of surgical pack, surgical team and surgical
patients, surgical facilities and equipment, introduction to clinical skill for laboratory tests, practice of different
suturing patterns and repair of different wounds, using drains, bandages and bandaging techniques, monitoring
of traumatized surgical patient, operation theatre conduct.
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I.  Course Title : Anaesthesia And Analgesia

Il. Course Code : VSR 604

I1l. Credit Hours : 2+1

IV. Aim of the Course

To gain the basic and practical knowledge of principals of companion and farm animals anaesthesia and pain
management

V. Theory

Unit |

Introduction and history of anaesthesia, General consideration for anaesthesia in animals, Properties of ideal
anaesthetic agent, Types of anaesthesia, Anaesthetic triad, Preanaesthetic evaluation of patient and selection of
anaesthesia.

Unit 1l

Preanaesthetic medication (anticholinergics, sedatives, tranquilizers, alpha-2 agonist, narcotics), Muscle
relaxants and neuromuscular blocking agents.

Unit I

General anaesthetics and factors affecting their uptake, Distribution and metabolism; Injectable anaesthetic
agents (properties, dosage and usage); Combinations of injectable agents and neuroleptoanalgesia, Inhalation
anaesthetic agents (properties, methods of administration, dosage and usages), Inhalation anaesthesia equipment
and breathing circuits, artificial ventilation.

Unit IV

Post-operative care of the surgical patient, operating room emergencies, cardio-pulmonary arrest and
resuscitation, monitoring of anaesthetic recovery.

Unit VvV

Local anaesthetics, their mechanism of action, local and regional nerve blocks, spinal analgesia, intravenous
regional anaesthesia, peri-operative and post-operative pain and its management; euthanasia.

VI. Practical

Inhalation anaesthesia equipment, circuits and vaporizers, artificial ventilation, use of various pre-anaesthetic
and anaesthetic agents in small and large animals, anaesthetic triad, balanced anaesthesia, total intravenous
anaesthesia, regional and local nerve blocks using local anaesthetics, alpha-2 agonists and their combinations in
domestic animals, monitoring of anaesthesia, reversal of sedation and analgesia induced by alpha-2 agonists,
practice of anaesthesia in clinical cases; record keeping in anaesthesia and euthanaia.

I.  Course Title: Diagnostic Imaging Techniques

Il. Course Code : VSR 605

1. Credit Hours : 2+1

IV. Aim of the Course

To learn the basic principles and gain practical knowledge of diagnostic imaging techniques and interpretation
V. Theory

Unit |

Regulations regarding establishment and handling of x-ray units. Requirements for establishment of x-ray units,
conventional and digital x-ray machines, x-ray films, Cassettes (Conventional, CR cassette, DR plate), screen,
x-ray production, Qualities of x-rays, Image formation and dark room procedures, Image plate, Formation of
radiograph technique chart, Artifacts and their prevention, Radiographic quality (Detail, Density and Contrast),
radiographic accessories, radiographic positioning for different organs/ parts in small and large animals.

Unit 11

Plain and contrast radiographic techniques of small and large animals, fluoroscopy/ C-arm, principles of
radiographic interpretation.

Unit 111

Principles of radiation therapy, medical radioisotope curves, radiation laws and regulations. Radiation hazards
and monitoring of radiographic exposure to personnel and protection.

Unit IV

Basic physics of ultrasound waves and image formation, scanning principles of ultrasound, transducers,
equipment controls, modes of display, terminology used for echotexture and USG artifacts, application of
ultrasound in small and large animals.

Unit vV

Doppler techniques in echocardiography and its application, introduction to nuclear imaging techniques,
computerized tomography, magnetic resonance imaging, positron emission tomography technique.

VI. Practical

Acquaintance with imaging equipment, computed radiography and direct digital radiography systems, dark
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room processing techniques and Xx-ray film handling, formulation of technique chart with fixed kVp and variable
mAs, radiographic artefacts and their prevention, basics of radiographic interpretation in different diseases,
PACS, radiography positioning of different regions in domestic animals, contrast radiographic techniques,
interpretation of radiographs, practice of ultrasonographic imaging and report writing.

I.  Course Title: Soft Tissue Surgery

Il. Course Code : VSR 606

1. Credit Hours : 2+1

IV. Aim of the Course

To learn about soft tissue surgical skills and various surgical affections of different body systems in companion
and farm animals

V. Theory

Unit |

Skin, adnexa, integument, appendages, horn, tail, sinus affections of equine and bovine, teat affections,
principles of plastic and reconstructive surgery, different types of skin grafts.

Unit 11

Surgical approaches/ affections of ear, oral cavity, larynx and pharynx, salivary glands, oesophagus, abdomen,
rumen, reticulum, omasum, abomasum, stomach, intestines, rectum, anus, liver and biliary system, pancreas and
porto-systemic shunts.

Unit 11

Abdominal hernia, diaphragmatic hernia, perineal hernia, ventral, femoral and umbilical hernia, richter hernia,
hiatal hernia, omental hernia, pre-pubic tendon rupture, use of biological and synthetic grafts for hernia repair,
laparoscopic repair of hernia.

Unit IV

Principles of thoracic surgery, Functional anatomy of respiratory system, diseases of upper and lower
respiratory system, functional anatomy of cardiovascular system and common affections of heart.

Unit vV

Affections of pituitary, adrenals, thyroid, parathyroid glands, Principles of neurosurgery and common surgical
affections of nervous system and special sense organs.

Unit VI

Haemolymphatic system, bone marrow, spleen, tonsils, lymph nodes and lymphatics, thymus.

VII. Practical

Practice of various surgical techniques of skin and adnexa, alimentary system, hernias, respiratory system,
affections of horn, tail and teat, endoscopy techniques, instrumentation, use of rigid/ flexible endoscopes in
companion and farm animals.

. Course Title : Orthopaedic Surgery

Il. Course Code : VSR 607

I1l. Credit Hours : 2+1

IV. Aim of the Course

To learn about various affections of bones, joints, tendons, ligaments and foot and their treatment in companion
and farm animals.

V. Theory

Unit |

Bone structure and function, growth, Response to injury, Fractures and luxations, classification of fracture,
Fracture healing.

Unit 1l

Biomechanics of fracture healing, Considerations for selection of fixation techniques, Treatment of fractures of
different bones in companion and farm animals, Diseases of bone.

Unit 111

Various affections of the joints, ligaments and tendons and their treatment.
Unit IV

Spinal affections and injury to axial skeleton.

Unit vV

Conformation of the limb, anatomy of hoof, anatomical, conformational and pathological causes of lameness
and allied surgical conditions of fore and hind limbs, rehabilitation of orthopaedic patient.

VI. Practical

Application of Plaster of Paris cast, fiberglass cast, Roberts Jones bandage, modified Schroeder Thomas splint,
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Coaptation splint, sling application, practice of IM pinning, wiring, bone plating, inter locking nailing, external
skeletal fixation, arthrotomy, tenotomy, examination of limbs for lameness, desmotomy, nerve blocks,
injections in joints, operations for arthritis, hoof surgery and corrective shoeing.

I.  Course Title: Anaesthesia of Zoo, Wild, Exotic and Laboratory Animals

Il. Course Code : VSR 608

1. Credit Hours: 1+1

IV. Aim of the Course

To learn about basic and practical knowledge of chemical immobilization, sedation and anaesthesia of
laboratory animals, exotic, captive and free ranging wild animals.

V. Theory

Unit |

General consideration in chemical restraint of captive and free ranging wild animals, handling of birds with
minimum stress, physical examination, blood sampling, crop washes, faecal sampling.

Unit 11

Methods of administration of anaesthesia in captive, free ranging animals, birds and laboratory animals.

Unit 11

Local and general anaesthesia in exotic species, wild animals, birds, zoo animals and laboratory animals.

Unit IV

Anaesthetic emergencies and complications.

Unit VvV

Diagnostic interpretation, avian endoscopy

VI. Practical

Familiarization with capture and anaesthetic equipments, local anaesthetic techniques, use of various
preanaesthetic and anaesthetic agents in laboratory animals, birds, monitoring of patient during general
anaesthesia, familiarization of various diseases in exotic birds like tumours, foreign body, crop stasis, crop tear,
crop fistula, toe necrosis, feather cyst, excision of uropygieal gland, rhinolith, pharyngostomy, ingluviotomy,
ventriculotomy and orthopedic injuries, visits to zoos and wild life sanctuaries for practical on wild and zoo
animals.

I.  Course Title: Urogenital Surgery

Il. Course Code : VSR 609

Il. Credit Hours : 1+1

IV. Aim of the Course

To learn about various surgical affections of urinary and genital tract and their treatment in companion and farm
animals.

V. Theory

Unit |

Surgical anatomy of urinary and reproductive tract in male and female animals, Congenital anomalies of organs
of male and female urinary and reproductive system.

Unit 1l

Principles of urinary tract surgery, Pathophysiology, Diagnosis and surgical management of affections of
kidney, ureter, urinary bladder and urethra, Medical dissolution and prevention of Canine uroliths, Feline
urologic syndrome, Surgical management of urolithiais in ruminants and its prevention, management of
uroperitoneum and renal failure.

Unit 111

Pathogenesis, Clinical symptoms, Diagnosis and surgical management of vaginal and uterine prolapse,
Rectovaginal fistula, Pneumovagina, Vaginal tumours, pyometra, Cysts of Gartner’s canal and vestibular glands.
Unit IV

Surgical conditions of penis, Prepuce, Prostate and testicles, Cryptorchidism, Inguinal and scrotal hernia,
Affections of teat and udder.

Unit vV

Indications, Techniques and postoperative complications of episiotomy, Ovariectomy, ovariohysterectomy and
caesarean section, Pyometra and its surgical treatment.

Unit VI

Castration, Vasectomy, Cauda epididymectomy and penile deviation.

VI. Practical

Hands-on-training of techniques of centesis of urinary bladder in companion and farm animals, Different types

216



of catheters used in urogenital surgery, Retrograde catheterization of urethra and urinary bladder, Normograde
catheterization of urethra on clinical cases of urinary retention, Pudendal nerve block for penis examination in
ruminants, Diagnostic techniques and surgical management of the affections of Kidney, Ureters, Urinary
bladder, Urethra, Uro-hydropropulsion, Restraint and anaesthesia for urogenital tract surgery, Cystotomy, Tube
cystostomy, Nephrotomy, Ureterocolostomy, Urethrotomy, Urethrostomy, Castration, Vasectomy, Penile
deviation, Epididymectomy, Amputation of penis, Episiotomy, Ovariohysterectomy, Tubectomy, Caesarean
section, Management of phimosis, Paraphimosis, Venereal granuloma, Vaginal and uterine prolapse,
Rectovaginal fistula and pneumovagina, Bladder and uterine marsupialization.

I.  Course Title : Ophthalmology

Il. Course Code : VSR 610

I1l. Credit Hours : 1+1

IV. Aim of the Course

To learn basic principles and gain practical knowledge of diagnosis and treatment of diseases of eye.

V. Theory

Unit |

Anatomy and physiology of eye and its adnexa, Ophthalmic examination and diagnosis, Diagnostic
instrumentation, Anaesthesia and surgery.

Unit 11

General consideration for eye surgery in companion and farm animals, Therapeutic agents for eye diseases and
surgery of eye lids, lacrimal apparatus, naso-lacrimal duct.

Unit I

Diseases of conjunctiva, cornea, sclera, iris, orbit, lens, vitreous and aqueous humor, retina and optic nerve, eye
tumours, enucleation, exenteration.

Unit IV

Ocular manifestations of systemic diseases.

Unit VvV

Neuro-ophthalmology and ocular emergencies

VI. Practical

Ophthalmic instrumentation, examination of the eye and its adnexa, anaesthesia, preparation of patient, suture
materials for eye surgery, canthotomy, tarsorrhaphy, keratoplasty, anterior chamber paracentesis, flushing of
naso-lacrimal duct, iridectomy, phacoemulsification and implantation of foldable lens, surgical treatment of
entropion and ectropion, cherry eye, Schirmer tear test, use of fluorescein dye in corneal ulcer, glaucoma
surgery, eye worm removal.

I.  Course Title : Dentistry and Oral Surgery

Il. Course Code : VSR 611

Il. Credit Hours : 1+1

IV. Aim of the Course

To learn the basic and practical knowledge of diagnosis and treatment of diseases of teeth and oral cavity.

V. Theory

Unit |

Anatomy, development of teeth (odontogenesis), dentition and ageing of different species.

Unit 11

Clinical examination of oral cavity, Dental anesthesia and pain management, Dental radiography.

Unit 111

Diseases of oral cavity and teeth, Congenital and developmental anomalies of oral cavity, Abnormal tooth
eruption, Irregular wear of teeth in companion and farm animals, occlusion and malocclusion, Mandibular
fracture, Malformation of mandible, maxilla (cleft palate).

Unit IV

Acquired diseases of teeth (halitosis, dental caries, fracture of teeth, dental materials and dental radiography),
Oronasal fistula, Maxilla and mandibular fractures repair, Orthodontics, Tumors and Other acquired condition
of oral cavity.

Unit VvV

Exodontics, Restorative dentistry, Periodontal disease, Tooth extraction, Gum diseases. Endodontics,
Pulpectomy, Root Canal therapy (RCT), Current techniques in dentistry.

VI. Practical

Oral examination, Modified triadian system of tooth numbering in various species, Dental chart for companion
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and farm animals, Dentistry instrumentation, Dental radiography procedure, Periodontal probing, Scaling/ teeth
cleaning, Tooth extraction, Malpractices in equine dentistry, Periodical maintenance of oral hygiene, Corrective
procedures, Malocclusion, Treatment strategies congenital malformations of maxilla and mandible, oral surgery.

I.  Course Title: Camel Surgery

Il. Course Code : VSR 612

1. Credit Hours : 1+1

IV. Aim of the Course

To learn the basic principles and gain practical knowledge of diagnosis and treatment of surgical diseases of
camel.

V. Theory

Unit |

Introduction to special surgical anatomy of important parts of camel, i.e. Mandible, Soft palate, Chest pad,
saddle region, Male urinary system, tail, etc., Restraint and positioning for various surgical procedures and
radiography of different parts of camel.

Unit 11

Use of local anaesthesia, Various nerve blocks and regional anaesthesia used to treat diverse surgical disorders,
Preanaesthetics, Tranquilizers, Sedatives and general anaesthetics used for camel surgery.

Unit 11

Surgical affections of head and neck region: Laceration and infected wounds of nostril skin, Infection of
turbinate, Actinobacillosis, Dental affections, Removal of canines in furious camels, Torticollis, Fracture of
mandible and maxilla, Soft palate injuries, Ophthalmic affections, Salivary fistula, Stenson’s duct ligation,
Oesophageal obstruction.

Unit IV

Surgical affections of thorax and abdominal region: Saddle gall, Hernia, Chest pad wounds and enlargements,
Foreign bodies in fore stomach compartment, Intestinal obstruction, Obstructive urolithiasis, Rupture of urethra,
Subcutaneous infiltration of urine, Cystorrhexis.

Unit v

Surgical affections of musculo-skeletal system: diagnosis of lameness in camels, management of long bone and
digital fractures, upward fixation of patella, sprains, arthritis.

Unit VI

Sheath abscess, Necrosis of penis, Phimosis, Paraphimosis, Preputial prolapse, Various types of tumours,
Gangrene and tumours of udder, Necrosis of tail, Punctured foot, prolapse of digital cushion, Foot injuries,
Kumri, Kapali, etc.

VI. Practical

Restraint and anaesthesia (Local, regional, sedation and general anaesthesia), Preparation of sites, Surgical
anatomy of important surgical affections, Special instruments used for camel restraining and surgery, Observing
and assisting in diverse surgical procedures on clinical cases in camels, Practice of interdental wiring for repair
of mandibular fractures in specimen mandibles, Clinical and radiographic diagnosis of lameness, Protection of
wounds of chest pad and foot using special bandages, Radiography of different part of camels and postoperative
care of diverse surgical affections of camels.

I.  Course Title: Elephant Surgery

Il. Course Code : VSR 613

I1l. Credit Hours : 1+1

IV. Aim of the Course

To learn the basic principles and gain practical knowledge of diagnosis and treatment of surgical diseases of
elephant.

V. Theory

Unit |

Basic surgical anatomy of Asian elephants and comparison with other farm animals.

Unit 1l

Drug administration techniques in captive and wild elephants, Anaesthetic management of captive and wild
elephants for various surgical and managerial conditions.

Unit 111

Principles of soft tissue surgery in elephants, Cyst, Bursitis, Gall, Haematoma, Abscess etc.

Unit IV

Management and treatment of fractures and arthritis in elephants.
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Unit Vv

Pedicure, corrective foot care and maintenance of healthy feet of captive elephants housed in different
establishments in different seasons.

Unit VI

Hoisting of recumbent elephants, Surgical methods of birth control in elephants, limitations and risks of
abdominal surgery in elephants (eg. Caesarian section, Castration, Hernia, etc., Soft tissue surgery like
episiotomy, vestibulotomy etc.)

VI. Practical

Familiarity with clinical examination procedures, Body weight estimation, Signs of health and diseases, Signs of
localized lesions, etc., Familiarity with physical and chemical restraint procedures, Drug administrations by
various routes-IM, 1V, SC, sub-conjuctival, oral, per rectal etc., foot examination and foot care procedures, visit
to elephant camps and attending clinical procedures, surgeries etc.

. Course Title: Clinical Case Conference

Il. Course Code : VSR 687

1. Credit Hours: 0+1

IV. Practical

Present seminar on unusual/ interesting clinical cases done in the semester. Compile them from presentation to
follow up and also submit the write up in soft or hard copy.

I.  Course Title: Special Problems in Radiology

Il. Course Code : VSR 688

1. Credit Hours: 0+2

IV. Practical

Investigative radiological problems in clinical or experimental models, didactic and interpersonal learning-
teaching, problem solving self-learning strategies in problems related to radiology.

. Course Title: Special Problems in Anaesthesia

Il. Course Code : VSR 689

1. Credit Hours : 0+2

IV. Practical

Investigative anesthetic problems in clinical or experimental models, Didactic and interpersonal learning-
teaching, Problem solving self-learning strategies in problems related to anaesthesia.

I.  Course Title: Special Problems in Surgery

Il. Course Code : VSR 690

1. Credit Hours : 0+2

IV. Practical

Investigative surgical problems in clinical or experimental models, Didactic and interpersonal learning-teaching,
Problem solving self-learning strategies in problems related to surgery.

VSR 691 MASTERS SEMINAR (1+0)

VSR 699 MASTERS RESEARCH (0+30)
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Course Outline: Lecture wise
VSR 603: Principles of Surgery (2+1)

S. No. Topics No. of Lectures/Practicals
Theoy

Unit |

1. Classification of wounds

2.  Wound healing, mechanism of wound repair

3. Local and systemic factors affecting wound healing

4. Current concepts of inflammation and management

5. Thermal, electrical and chemical injuries and their management

Unit 11

6. Asepsis, sterilization and disinfection

7. Principles and practice of antimicrobial therapy in surgical patients

Unit 11

8. Shock, classification, pathophysiology, diagnosis, treatment and monitoring
9. Surgical stress and its systemic effects

10. Haemorrhage and haemostasis

11. Acid-base balance

12. Fluid therapy

13. Blood transfusion

14. Metabolism of the surgical patient

Unit IV

15. Principles and clinical applications of laser surgery, cryosurgery, electrosurgery, physiotherapy 4
Unit v

16. Minimally invasive surgical procedures which includes Laproscopy and endoscopy 2
17. Principles of microscopic surgery-vessel and nerve anastomosis
18. Application of computers in surgery
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Practical

1. Identification and handling of surgical instruments
2. Preparation of surgical pack

3. Preparation of surgical team

4. Preparation of surgical patients

5. Surgical facilities and equipment

6. Introduction to clinical skill laboratory

7. Practice of different suturing patterns

8. Repair of different wounds, using drains, bandages and bandaging techniques
9. Monitoring of traumatized surgical patient

10. Operation theatre conduct
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Suggested Reading
e Fossum TW. (Ed.). 2018. Small Animal Surgery. Mosby.

«  Slatter DH. 2003. 3"d ed. Textbook of Small Animal Surgery. WB Saunders.

e Hendrickson DA and Baird AN. 2013. Turner and Mcllwraiths Techniques in Large Animal Surgery gtheg,
Wiley Black Well.

e Gangwar, AK, Kumar N.and Sangeeta Devi. 2010. General Animal Surgery and Anesthesiology (With
Theory and Practicals) New India Publishing Agency, New Delhi (ISBN: 9789-38-0235-172).

VSR 604: Anaesthesia and Analgesia (2+1)

S. No. Topics No. of Lectures/Practicals
Theoy
Unit |
1. Introduction and history of anaesthesia 1
2. General consideration for anaesthesia in animals 1
3. Properties of ideal anaesthetic agent, types of anaesthesia 1
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4. Anaesthetic triad, preanaesthetic evaluation of patient and selection of anaesthesia
5. Preanaesthetic evaluation of patient and selection of anaesthesia 2
Unit 1l

6. Preanaesthetic medication (anticholinergics, sedatives, tranquilizers, alpha-2 agonist, narcotics) 5
7. Muscle relaxants and neuromuscular blocking agents

Unit I

8. General anaesthetics and factors affecting their uptake, Distribution and metabolism

9. Injectable anaesthetic agents (properties, dosage and usage)

10. Combinations of injectable agents and neuroleptoanalgesia

11. Inhalation anaesthetic agents (properties, methods of administration, dosage and usages)
12. Inhalation anaesthesia equipment and breathing circuits

13. Artificial ventilation

Unit IV

14. Post-operative care of the surgical patient

15. Operating room emergencies

16. Cardio-pulmonary arrest and resuscitation

17. Monitoring of anaesthetic recovery

Unit VvV

18. Local anaesthetics, their mechanisms

19. Local and regional nerve blocks

20. Spinal analgesia, intravenous regional anaesthesia

21. Peri-operative and post-operative pain and its management

-
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Practical

Inhalation anaesthesia equipment, circuits and vaporizers

Artificial ventilation

Use of various pre-anaesthetic and anaesthetic agents in small and large animals
Anaesthetic triad

Balanced anaesthesia

Total intravenous anaesthesia

Regional and local nerve blocks using local anaesthetics

Repair of different wounds, using drains, bandages and bandaging techniques
Alpha-2 agonists and their combinations in domestic animals

10. Monitoring of anaesthesia

11. Reversal of sedation and analgesia induced by alpha-2 agonists

12. Practice of anaesthesia in clinical cases

13. Record keeping in anaesthesia and euthanasia

CoNo~wWNE
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Suggested Reading

e Gangwar, AK, Kumar N and Sangeeta Devi. 2010. General Animal Surgery and Anesthesiology (With
Theory and Practicals) New India Publishing Agency, New Delhi (ISBN: 9789-38-0235-172).

e Clarke KW, Trim CM and Hall LW. 2013. Veterinary Anaesthesia. 11" ed. WB Saunders.

e Grim KA, Lamont LA, Tranquilli WJ, Greene SA and Robertson SA. 2015. Veterinary Anaesthesia and
Analgesia, The 5" ed. Lumb and Jones. Wiley Blackwell.

o Grim KA, Tranquilli WJ and Lamont LA. 2011. Essentials of Small Animal Anaesthesia and Analgesia. 2"
ed. Wiley Blackwell.

 Paddleford RR. 1999. Manual of Small Animal Anesthesia. 2Nd ed. WB Saunders.

VSR 605: Diagnostic Imaging Techniques (2+1)

S. No. Topics No. of Lectures/Practicals

Theoy

Unit |

1. Regulations regarding establishment and handling of x-ray units, requirements for establishment of x-ray
units 1

2. Conventional and digital X-ray machine 1

3. X-ray films, cassettes, screen 1

4. X-ray production, qualities of X-rays 1

5. Image formation and dark room procedures 1
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6.
7.
8.
9.

Image plate, formation of radiograph technique chart, artifacts and their prevention
Radiographic quality (Detail, Density and Contrast)

Radiographic accessories

Radiographic positioning for different organs/ parts in small and large animals

Tl

Unit 11

10. Plain and contrast radiographic techniques of small and large animals
11. Fluoroscopy/ C-arm
12. Principles of radiographic interpretation

kW

Unit 111
13. Principles of radiation therapy, medical radioisotope curves, Radiation laws and regulations 2

14. Radiation hazards and monitoring of radiographic exposure to personnel and protection.

N

Unit IV

15. Basic physics of ultrasound waves and image formation
16. Scanning principles of ultrasound

17. Transducers, equipment controls, modes of display

18. Terminology used for echotexture and USG artifacts

AR EDN

Unit VvV
19. Doppler technique echocardiography and its application 2
20. Introduction to nuclear imaging techniques, computerized tomography, magnetic resonance imaging,

positron emission tomography techniques 3

Practical

CoNIOT~WNE

Acquaintance with imaging equipment, computed radiography and digital radiography systems
Dark room processing techniques and X-ray film handling

Formulation of technique chart with fixed kVp and variable mAs

Radiographic artefacts and their prevention

Basics of radiographic interpretation of diseases

Radiography positioning of different regions in domestic animals

Contrast radiographic techniques

Interpretation of radiographs

PACS, Practice of ultrasonographic imaging and report writing
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Suggested Reading

Gangwar, AK, Kumar N and Sangeeta Devi. 2010. General Animal Surgery and Anesthesiology (With
Theory and Practicals) New India Publishing Agency, New Delhi (ISBN: 9789-38-0235-172).

Barr FJ and Gaschen L. 2011. BSAVA Manual of Canine and Feline Ultrasonography. British Small
Animal Veterinary Association

Boon JA. 2011. Veterinary Echocardiography. 2nd g, Wiley-Blackwell.

Bushong SC. 2017. Radiologic Science for Technologists. 11thed. cv Mosby.

Gillette EL, Thrall DE and Lebel JL. (Eds.). 1977. Carlson’s Veterinary Radiology. Lea and Febiger.
Goddard PJ. 1995. Veterinary Ultrasonography. CABI.

Kealy JK, McAllister H and Graham JP. (Eds.). 2011. Diagnostic Radiology and Ultrasonography of the
Dog and Cat. 5thed. WB Saunders, Philadelphia.

Mannion P. 2006. Diagnostic Ultrasound in Small Animal practice. Blackwell Science.

Kirberger RM and McEvoy FJ 2016. BASAVA Manual of Canine and Feline Musculoskeltal Imaging. 2nd
BASAVA Gloucester.

Morgan JP. 1972. Radiology in Veterinary Orthopaedics. Lea and Febiger.

Nyland TG and Mattoon JS. 2002. Small Animal Diagnostic Ultrasound. WB Saunders.

Thrall DE. 2017. Textbook of Veterinary Diagnostic Radiology. 7th ed. Saunders, Philadelphia.

Bargai U, Pharr, JW and Morgan JP. 1989. Bovine Radiology. lowa State University Press, Ames.

VSR 606: Soft Tissue Surgery (2+1)

S. No. Topics No. of Lectures/Practicals
Theory

Unit |

1. Skin, adnexa, integument, appendages, horn, tail, sinus affections of equine and bovine

2.

N W

Principles of plastic and reconstructive surgery, different types of skin grafts
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Unit 1l

Surgical approaches/ affections of ear

Surgical approaches/ affections of oral cavity

Surgical approaches/ affections of larynx, pharynx, salivary glands and oesophagus

Surgical approaches/ affections of abdomen

Surgical approaches/ affections of rumen and reticulum

Surgical approaches/ affections of omasum and abomasum

Surgical approaches/ affections of stomach, intestines,rectum, anus

10 Surgical approaches/ affections of liver and biliary system, pancreas and porto-systemic shunts
Unit I

11. Abdominal hernia

12. Diaphragmatic hernia

13. Perineal hernia, ventral, femoral and umbilical hernia

14. Richter hernia, hiatal hernia, omental hernia, pre-pubic tendon rupture

15. Use of biological and synthetic grafts for hernia repair,

16. Laparoscopic repair of hernia

Unit IV

17. Principles of thoracic surgery, functional anatomy of respiratory system

18. Diseases of upper and lower respiratory system

19. Functional anatomy of cardiovascular system and common affections of heart

Unit VvV

20. Affections of pituitary, adrenals, thyroid, parathyroid glands 1
21. Principles of neurosurgery and common surgical affections of Nervous system and special sense organs 1
Unit VI
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22. Haemolymphatic system, bone marrow, spleen, tonsils, lymph Nodes and lymphatics, thymus 2
Practical
1. Practice of various surgical techniques of skin and adnexa 2
2. Practice of various surgical techniques of alimentary system 5
3. Practice of various surgical techniques of hernias 2
4. Practice of various surgical techniques of respiratory system 2
5. Affections of horn, tail and teat 2
6. Endoscopy techniques, instrumentation, use of rigid/ flexible endoscopes in companion and

farm animals 1
7. Use of rigid/ flexible endoscopes in companion animals 1
8. Use of rigid/ flexible endoscopes in farm animals 1
Suggested Reading
e Fossum TW. 2018. Small Animal Surgery. 5th ed. Mosby.
e Fubini SL and Ducharme NG. 2016. Farm Animal Surgery. 2nd ed. Saunders
e Slatter DH. 2003. Textbook of Small Animal Surgery. 3rd ed. WB Saunders.
e Yool DA. 2012. Small Animal Soft Tissue Surgery. CABI.
e  Tobia KM. 2010. Manual of Small Animal Soft Tissue Surgery. Wiley Black Well.
VSR 607: Orthopaedic Surgery (2+1)
S. No. Topics No. of Lectures/Practicals
Theory
Unit |
1. Bone structure and function, growth, response to injury, fractures and luxations 1
2. Classification of fracture 1
3. Fracture healing, Biological osteosynthesis 1
Unit 11
4. Biomechanics of fracture healing 1
5. Considerations for selection of fixation techniques 1
6. Current trends in treatment of fractures of different bones in Companion and farm animals 4
7. Diseases of bone 2
Unit I
8. Various affections of the joints and their treatment 3
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9. Various affections of the ligaments and tendons and their treatment 3
Unit IV

10. Spinal affections and injury to axial skeleton 3
Unit vV
11. Conformation of the limb 3
12. Anatomy of hoof 1
13. Anatomical, conformational and pathological causes of lameness and allied surgical conditions of

fore and hind limbs 6
Practical

1. Application of Plaster of Paris cast

2. Application of fiberglass cast

3. Application of Roberts Jones bandage

4. Application of modified Schroeder Thomas splint
5. Application of Coaptation splint, sling application
6. Practice of IM pinning, wiring

8. Practice of bone plating

9. Practice of inter locking nailing

10. Practice of external skeletal fixation

11. Practice of arthrotomy

12. Practice of tenotomy

13. Examination of limbs for lameness

14. Desmotomy, nerve blocks, injections in joints

15. Operations for arthritis and hoof surgery

16. Corrective shoeing
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Suggested Reading

e Gangwar, AK, Khangembam SD, Singh AK and Kumar N. (2018) Veterinary Orthopaedics and Lameness,
Kalyani Publishers, New Delhi (ISBN 978-93-272- 8837-7).

e Auer JA. 2006. Equine Surgery. WB Saunders.

e Baxter GM. (Ed.). 2011. Adams and Stashak’s Lameness in Horses. 6th ed. Wiley-Blackwell.

e Decamp CE, Johnston, SA, Dejardin LM and Schaefer SL. 2016. Handbook of Small Animal Othopaedics
and Fracture Repair, 5th ed., Elsevier.

e Fubini SL and Ducharme NG. 2016. Farm Animal Surgery. 2nd g, Saunders.

e Greenough PR. 2007. Bovine Laminitis and Lameness. WB Saunders.

¢ Millis DL and Levine D 2014. Canine Rehabilitation and Physical Therapy, 2nd ed., Elsevier.

¢ Newton CD and Nunamaker DM. (Eds.). 1985. Textbook of Small Animal Orthopaedics. JB Lippincott.

e Oehme FW and Prier JE. (Eds.). 1974. Textbook of Large Animal Surgery. Williams and Wilkins.

e Tyagi RPS and Singh J. (Eds.). 1993. Ruminant Surgery. CBS.

e Weaver AD, Jean GS and Steiner A. 2007. Bovine Surgery and Lameness. 2nd ed. Wiley- Blackwell.

VSR 608: Anaesthesia of Zoo, Wild, Exotic and Laboratory Animals (1+1)

S. No. Topics No. of Lectures/Practicals
Theory

Unit |

1. General consideration in chemical restraint of captive wild animals 1
2. General consideration in chemical restraint of free ranging wild animals 1
3. Handling of birds with minimum stress 1
4. Physical examination, blood sampling, crop washes, faecal sampling 1
Unit 1l

5. Methods of administration of anaesthesia in captive animals 1
6. Methods of administration of anaesthesia in free ranging animals 1
7. Methods of administration of anaesthesia in birds 1
8. Methods of administration of anaesthesia in laboratory animals 1
Unit 111

9. Local and general anaesthesia in exotic species 1
10. Local and general anaesthesia in wild animals 1
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11. Local and general anaesthesia in birds 1

12. Local and general anaesthesia in zoo animals 1
13. Local and general anaesthesia in laboratory animals 1
Unit IV
14. Anaesthetic emergencies and complications 1
Unit vV
15. Diagnostic interpretation, haematology and biochemistry analysis 2
16. Avian diagnostic endoscopy 1
Practical
1. Familiarization with capture and anaesthetic equipments 1
2. Local anaesthetic techniques 1
3. Use of various preanaesthetic and anaesthetic agents in Laboratory animals 1
4. Use of various preanaesthetic and anaesthetic agents in birds 1
5. Monitoring of patient during general anaesthesia 1
6. Familiarization of various diseases in exotic birds like tumours, foreign body, crop stasis, crop tear, crop
fistula, toe necrosis, feather cyst 2
7. Excision of uropygieal gland 1
8. Excision of rhinolith 1
9. Pharyngostomy 1
10. Ingluviotomy 1
11. Ventriculotomy 1
12. Orthopedic injuries 2
13. Visits to zoos for practical on zoo animals 1
14. Visits to wild life sanctuaries for practical on wild animals 1

Suggested Reading

e Coles BH. 2007. Essentials of Avian Medicine and Surgery. 3" ed, Blackwell Publishing
e Donely B. 2010. Avian Medicine and Surgery in Practice. Manson Publishing Ltd.
e Grim KA, Lamont LA, Tranquilli WJ, Greene SA and Robertson SA. 2015. Veterinary Anaesthesia and

Analgesia. 51 ed. Lumb and Jones. Wiley Blackwell.
e Mader DR. 2005. Reptile Medicine and Surgery. 2nd ed. WB Saunders
e Miller RE and Fowler M. 2014. Fowler’s Zoo and Wild Animal Medicine. 15t ed. Saunders
e Wobeser GA. 2007. Disease in Wild Animals: Investigation and Management. 2nd g, Springer

VSR 609: Urogenital Surgery (1+1)

S. No. Topics No. of Lectures/Practicals
Theoy
Unit |
1. Surgical anatomy of urinary tract in male and female animals 1
2. Surgical anatomy of reproductive tract in male and female animals 1
3. Congenital anomalies of organs of male and female urinary system 1
4. Congenital anomalies of organs of male and female reproductive system 1
Unit 11
5. Principles of urinary tract surgery, pathophysiology, diagnosis and surgical management of affections of
kidney 1
6. Pathophysiology, diagnosis and surgical management of affections of ureter and urinary bladder 2
7. Medical dissolution and prevention of canine uroliths 1
8. Feline urologic syndrome 1
9. Surgical management of urolithiais in ruminants and its prevention 1
10. Management of uroperitoneum and renal failure 1
Unit 111
11. Pathogenesis, clinical symptoms, diagnosis and surgical management of vagin