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H.P. Secretariat,
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Tel : 0177-2621017

(R) : 0177-2623254

Mob.: 98050-22790

e-mail : anil. kumar.sharma@me.com

Anil Sharma

Rural Development, Panchayati Raj
and Animal Husbandry Minister
Himachal Pradesh

MESSAGE

It gives me immense pleasure to learn that Indian Society for Veterinary
Immunology & Biotechnology is organizing “XX Annual Convention & National
Symposium on “Emerging Challenges & Opportunities in Veterinary Immunology &
Biotechnology for Improved Animal Health & Productivity” at Department of Veterinary

Microbiology, College of Veterinary & Animal Sciences in CSKHPKYV, Palampur,
Himachal Pradesh from 11" to 13 November, 2013.

The animal husbandry sector is an integral part of sustainable agriculture
production system in our Country. Its importance in augmenting National Economy is
well known. This sector is of paramount importance for our State where core agricultural
activities cannot compete with agriculture intensive states of the country. It has also been
seen that certain breeds or type of livestock is suited for particular region of the country.
These breeds have attributes which make them suitable for optimal performance and z
disease resistance under certain settings. It, therefore, becomes important that these basic .
characteristics of these animals be studied so that this knowledge could be used for p

. . e » | ' 5 &
enhancing productivity of these animals. sty
[ am sure several scientific attempts to understand the behavior of immune ‘r_.:'; s
system of animals and how they respond to vaccines; biotechnological interventions to o T

develop new vaccines & effective diagnostics against animal diseases must have been
made which would be shared in this convention amongst the fratemity to provide some
leads that would ultimately benefit the animals and the society.

I extend my best wishes to the organizers for the success of this convention
and symposium and hope that participants will enjoy the salubrious nature and hospitality
of the people of the State.

T EHopere—
(Anil Sharma)
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Message

| am extremely pleased to know that the Department of Veterin
Microbiology, Dr. G.C. Negi College of Veterinary and Animal Sciences, Cas?(,
Himachal Pradesh Agricultural University, Palampur is organizing the Nationg|
Symposium and X Annual Convention of Indian Society for Veterinary Immunology &
Biotechnology on "Emerging Challenges & Opportunities in Veterinary Immuno|ogy &
Biotechnology for Improved Animal Health & Productivity" from 11th to 13th November

2013 at Palampur, Himachal Pradesh.

Livestock sector is an integral part of viable agriculture and is playing a crugial
role in the economic growth of the developing countries like India particularly hill states
where land holdings are small. The advancement of research in Veterinary
Immunology and biotechnology has been greatly contributing for the development of
new production technologies, vaccines and diagnostics to fight against various
diseases and for increasing the productivity of livestock. By using molecular markers
to identify and select particular genes for desirable traits, it is possible to select
superior germplasm and disseminate it through embryo transfer, transgenic and other
assisted reproductive biotechnological technologies. In this context, the symposium is

being organized atan appropriate time.

The need of the hour in the expanding animal husbandry sector is proper
utilization of immunological and biotechnological innovations through development of
new generation diagnostics and vaccines, nanobiotechnology for enhanced animal
health and production, genomics and proteomics. | am sure that the advancementsin
the field of animal immunology and biotechnology will be deliberated in this
symposium by the experts for the growing demand of the nation.

lextend best wishes for the success of the convention and symposium-

el

(KK. K;toch)
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Dr. Sanjeet Katoch
Dean, COVAS

Message

| 'am very happy to learn that the Department of Veterinary Microbiology,
Dr. G.C. Negi College of Veterinary & Animal Sciences, CSK Himachal Pradesh Krishi
Vishvavidyalaya, Palampur is organizing the National Symposium on “Emerging
Challenges & Opportunities in Veterinary Immunology & Biotechnology for Improved
Animal Health Productivity” and XX Annual Convention of Indian Society for Veterinary
Immunology & Biotechnology from 11th to 13th November, 2013 at Palampur.
Himachal Pradesh. The symposium certainly will provide an opportunity to the
researchers working in the area of immunology and biotechnology to share their
research findings and exchange new ideas.

| take great pride in emphasizing that the Department of Veterinary
Microbiology, Dr. G.C. Negi College of Veterinary & Animal Sciences, CSK Himachal
Pradesh Krishi Vishvavidyalaya, Palampur has grown as well-built research centre on
microbiology from a modest beginning 27 years ago. Apart from its role in active UG &
PG teaching and research, it renders animal disease investigation and consultancy
services to the farmers of the state by attending animal disease outbreaks and
suggesting prevention and control measures against infectious diseases.

| extend warm welcome to all the delegates to Palampur and wish the

Ak,

(Sanjeet Katoch)

convention a great success.
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Message

Itis a matter of delight for me that XX annual convention of the Indian Society
for Veterinary Immunology and Biotechnology and National Symposium of "Emerging
Challenges and Opportunities in Veterinary Biotechnology & Immunology is being
organized during November 11-13 at Dr G.C. Negi College of Veterinary and Animal
Sciences of CSKHPKYV, Palampur.

The CSKHPKYV is committed to create a knowledge society on hill and
mountain agriculture and to provide access to knowledge and skills in hill and
mountain agriculture. Accordingly, the College of Veterinary and Animal Sciences - an
important component of CSKHPKV -has been following the ethos of the university and
has been striving hard and contributing immensely in providing necessary back up for
improved livestock health and thereby ensuring augmented livestock production and
productivity in this region of Himalayas. The disciplines in animal health group have
highly competent and committed faculty who have done remarkable in animal health
group have highly competent and committed faculty who have done remarkable work
as evidenced by technologies available, research publications, and improved
productivity of livestock.

The topic chosen for the annual convention and the symposium, "Emerging
Challenges and Opportunities in Veterinary Immunology and Biotechnology"” is very
apt not only to the country but also for this region of Himalayas as deliberations will
lead to providing some plausible solutions for furtherance of welfare of animals,
ecosystem, and human as well. To get desirable and palpable changes in our needs, a
paradigm shift in research priorities by forging frontier technologies at suitable levels is
essential to ensure animal and human welfare and accelerate animal productivity in
the country to meet the ever growing demand for food of animal origin.

| am confident that this symposium will deliberate - besides cutting-edge
Immunology and biotechnology - on some more issues which have direct relevance to
Himalayan livestock productivity and livelihood of rural Himalayan peasants. | am also
confident that the recommendations emerging out of this symposium will help the
policy makers and the academic community alike to strategze the livestock-related
activities so as to ensure the welfare and productivity of the libestock and wellbeing of
rural livestock holding community.

_ | - on behalf of the ISVIB - thank the CSKHPKV administration for convening
this convention and extend best wishes to the organizing committee for the grand
success of this convention and symposium.

(Qona®

(R.K. Singh)
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Former Director of Research & Centre

for Animal Health Studies,

Tamil Nadu Veterinary and Animal Sciences University,
Chennai, 600 051

Dr. V. Purushothaman
Secretary

Message

The Indian society of Veterinary Immunology and Biotechnology (ISVIB) has
become one of the prestigious society in the country. It is the brainchild borne out of
efforts of legends in the field of Veterinary Immunology and Biotechnology namely Dr.

P. Richard Masillamony, Dr. V. D. Padmanaban, Dr. B. B. Mallick and Dr.
Kesavamoorthy during 1990s.

The registered society motivates its members to research, analyse, and share
their findings to improve animal health and productivity. Towards this objective annual
conventions and symposium were organized in different parts of the nation. The
society has grown in strength and has more than 800 members on its roll. The society
confers fellowships, various awards, travel grants to the scientist at different levels.

The society has organized 19 conventions on various themes and came out
with concrete recommendations for the policy planners. The 20th convention being

held at College of Veterinary Science, Palampur, Himachal Pradesh on maximizing
Animal Health and Productivity from Nov 11 -1 8520131

| appreciate the keen interest shown by the organisiers at Palampur to make
this event a great success. The modernisation of Agriculture and Animal husbandry in
our country is ongoing at a rapid pace. The landscape of livestock product availability
and the consumer awareness about livestock products is high. In addition the rays of
globalization have started to impinge on the Indian livestock sector. This is an
interesting time to work in the Veterinary Immunology and Biotechnology field. There
are many challenges and much more opportunities ahead to improve our developing
nation on par with the industrialised nations of the world. | am sure the 20th ISVIB
conference will galvanize the scientists and professionals to take up the challenges
and opportunities. | hope the convention motivates scientist at all levels and come out
with concrete recommendations for the planners.

| wish the convention a great success.

(V. Purushothaman) '

.
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CSK-Himachal Pradesh Agricultural Univers;
Palampur-176 062 (HP) India

Dr. Mandeep Sharma

Organizing Secretary

From the desk of Organizing Secretary

Dear Colleagues, Delegates, Guests and Friends,

| feel infinitely happy and contented while greeting you all on behalf of the
organizing committee to the National Symposium and XX Annual Convention of Indian
Society for Veterinary Immunology & Biotechnology being organized by the
Department of Veterinary Microbiology, College of Veterinary and Animal Sciences,
CSK Himachal Pradesh Agricultural University, H.P.

Arranging conferences and symposia is an execution of the duty that paves
the way towards establishing a platform for research scientists to update their
knowledge and to have a sharp focus on various researchable issues in the field of
specialization. Itis the result of your collaboration and support that we are able to put
together a wonderful and interactive scientific programme, which | am sure, will give us
value for our time. All efforts are being made to craft the symposium scientifically
rewarding, and | am convinced that with your valuable participation and interaction, the
symposium will be a resounding SUCCESS.

| express my genuine thanks to the President, Secretary and Treasurer ISVIB
for trusting us to host this convention at Palampur, HP. | show gratitude to all who have
supported us by sparing their valuable time in associating with the conference and
providing scientific input, our sponsors who have come forward to help the organizing
committee putting up this event. | would like to acknowledge the services rendered by
hard working faculty, office staff, technical staff, SRFs and PG students of the
| Department of Veterinary Microbiology; members and conveners of various
| committees, staff of various departments of Veterinary College who worked day and
i — night to make the convention a success.

The go-ahead, blessings, and best wishes of honorable Vice Chancellor,
CSKHPKYV, Dr. K.K. Katoch and Dean, Veterinary College, Dr. Sanjeet Katoch can by
no means be putin words.

iw Limitations with us particularly the time shortage is known to the fellow
e delegates. Despite these, assemblage in the convention will inspire us for future. | will
T remain apologetic for any inconvenience to the delegates during their stay.
S :
£ Looking forward to meet you during the symposium!
| @ﬁ_

(Mandeep Sharma)
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Introduction - Dr. G.C. Negi College of
Veterinary and Animal Sciences

It had been periodically felt that little efforts have been made to
promote live stock production and control of Diseases, besides research
and extension under Sub Mountain, temperate and sub-temperate
conditions of Himachal Pradesh. There was also a general consensus
that a tremendous scope for livestock development including education
and research, besides conservation of natural germplasm of typical species
like Yaks, Gaddi sheep, goats, hill cattle and a variety of wild species of
fauna (animals ansd birds), which otherwise could not be better looked
after by the veterinarians trained in other parts of the country. The gap
was also very wide in livestock resources available in the state vis-a-vis
the qualified human resources to provide efficient veterinary health cover.
Thus the College of Veterinary and Animal Sciences (COVAS) was
established by the State Government in 1986 and it was duly accredited
by the ICAR and approved by the Board of Management of the University
with the following six composite departments:

Animal Production
Anatomy and Histology

Veterinary Physiology and Pharmacology
Vety. Microbiology, Pathology and Parasitology
Vety. Surgery and Gynecology

Vety. Medicine

The livestock farm was proposed to be strengthened further for
teaching of Veterinary Sciences subjects. Biology, Biochemistry,
economics and statistics, extension education and forages were to be
taught in collaboration with the College of Agriculture. Considering the
significant importance of the fisheries in the State, the fishery section
was also considered to continue to be the constituent section of the
erstwhile department of Animal production.

The motto of the college is “Caring and curing animals, creating
new knowledge, therapies and learning opportunities and communicating
with students, farmers, veterinarians, scientists and the public”.

The mission of the college is to enhance animal and public health
and well-being through excellent professional veterinary medical
education, undergraduate, resident, and postgraduate education in the
veterinary sciences, animal biotechnological and clinical research, and
public service through clinical care and diagnostic services, life-long
education, and outreach. The College of Veterinary and Animal Science
is unique within the state of Himachal Pradesh as the only college that is
equipped for providing veterinary education. s

(i)
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Institutional growth

The college has grown as one of the best among the hill Vet
colleges of the country and has been rated in 10 top veterinary colle
of the country. The first batch of 25 students was admitted on me”%e_s
July, 1986. With the development of teaching and research facilitjeg p in
as per the recommendation of the Veterinary Council of Indig tp\d
minimum standards of veterinary education (MSVE, 1993') 1?
departments and 2 services units were created. With the adoption of
MSVE, 2008 the college now has following departments.

1. \Veterinary Anatomy & Histology
Veterinary Physiology and Biochemistry
Veterinary Pharmacology and Toxicology
Veterinary Parasitology

Veterinary Microbiology

Veterinary Pathology

Veterinary Public Health & Epidemiology
Animal Nutrition

Animal Genetics and Breeding

10. Livestock Production and Management
11. Veterinary Gynecology and Genetics

12. Veterinary Surgery and Radiology

13. Veterinary Medicine

14. Livestock Product Technology

15. Veterinary and Animal Husbandry Extension
16. Department of Fishery

17. Teaching Veterinary Clinical Complex
18. Instructional livestock Farms Complex

Recently an “Advanced Multidisciplinary Veterinary Services and
Farmer’s Capacity Building Centre” has been instituted in the college
under RKVY.

Post Graduation has also been started in the following disciplines:
M.V.Sc.

1. Veterinary Anatomy

Veterinary Physiology

Veterinary Pharmacology and Toxicology

Veterinary Parasitology

Veterinary Microbiology

Veterinary Pathology

€rina
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7. Animal Nutrition
8. Animal Breeding and Genetics
9. Veterinary Gynaecology and Genetics

10. Veterinary Surgery and Radiology
11. Veterinary Medicine

12. Veterinary Public Health
PhD

Animal Nutrition

Animal Breeding and Genetics including Biostatistics
Veterinary Surgery and Radiology
Veterinary Anatomy & Histology

Veterinary Microbiology & Immunology
Veterinary Gynecology and Obstetrics Veterinary Medicine

The College is duly accredited with Indian Council of Agricultural
Research and Veterinary Council of India and follows academic standards
prescribed by Veterinary Council of India vide minimum standard of
Veterinary education for B.V.Sc. And AH programme w.e.f. session 1994-
95, revised in 2008. From the session 2010-11, the intake capacity of
the college for UG programme has been increased to 58 and is proposed
to be increased in phased manner up to 100 by the year 2015. As on
today there are 63 students registered for B.V.Sc. and AH, 46 for M.V.Sc.
and 01 for PhD programmes, respectively.

MANDATE

The objective and the mandate of the college are as under:-

1. Human Resource Development to produce qualified veterinarians and
postgraduates in different disciplines of Animal Health, Production

and Products Technology besides updating the knowledge and skills
of the field Veterinarians.

2. Enhancing Animal Production by genetic improvement of cattle, sheep
and other livestock species from the health point of view, studies on
fertility problems, development of viable and sustainable pastures/
grasslands and technology for improving feeds and herbages for
optimum nutrition, development of hormonal and neuro-
endocrinological and embryological and embryo transfer technology
etc. for improvement of livestock production.

3. To provide animal health coverage to the livestock population of the
State by giving specialized therapeutic service at the main campus,
organizing animal health camps at the farmer’s doors and attending
disease outbreaks.

4. Strengthening Animal Products Technology for meat, milk, fur, wool
and hair etc.

5. Transfer of technology to the farmers and to render referral health
services for the state.

(i)
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About Department of Veterinary Micrommogy
’

pPalampur
The department ©

National Symposium on Emerging

f veterinary micr%biology Ihas established Molecylqr

— facilities in the areas of bacteriology, mycology, virgjgqe,
g;rﬁg:g'l?r?glogy & serology. Since 1992, the department achieyegq tﬁé
status of a postgraduate (M.V.Sc.) department and from 2005, Ph.D
was started. Whereas, UG teaching Is carried ogt StrIFtIy as per Vci
curriculum, PG teaching as per ICAR and research is desugﬂned accordin
to the priority research areas of the state & country. Till this year, 1
student has completed his Ph.D, 32 students have completed their M.V.Sc.
in Veterinary Microbiology and 02 are pursuing their M.V.Sc.
programme. Two scholars have been enrolled for Ph.D.

The animal disease investigation laboratory of the department attends
to animal disease outbreaks of various infectious diseases/ conditions in
field, establishes the etiology of the disease, determines the kind of
effective drug(s) against infectious agents and suggests the treatment/
control measures to contain the disease(s).

The department has completed several research projects from
reputed funding agencies like United State of Department of Agriculture,
ICAR, DBT, DST, NATP, NAIP, RKVY and private companies. Currently
nine research projects including two network projects (HS, VTCC) are in
operation. These projects focus on immunology, molecular aspects of
infectious agents, sero-surveillance of infectious diseases, and assessing
immune response to vaccine candidates. The department is also involved
in carrying out pioneer work on Pasteurella spp., cattle immunology,
chlamydiae in India and fish diseases.

Apart from department’s involvement in teaching and research, the
department renders consultancy services to the farmers of the state by
suggesting them prevention and control measures against infectious
disease(s) for economical dairy, sheep/goat, fish, poultry and rabbit
farming. The department also provides health coverage to various animal
species of university livestock farms. This department has contributed
significantly by attending to stubborn ailing cases and infectious disease
outbreaks among animals of the state by provide spot and laboratory
diagnosis. The faculty of this department routinely delivers scientific
lectures to the vets, para-vets, ex-service men, progressive farmers and
unemployed youth, on different aspects of infectious diseases from time
to time and involves in different trainings /workshops organized by CSK
H.P.K.V. Directorate of Extension Education / COVAS and other agencies.

Active consultancy to farmers of the state is also being provided through
TV/ radio talks.

The department has added to the existing knowledge of the discipline
by undertaking research in frontier areas of veterinary microbiology:
b'OteChnc’logy &immunology and has state of the art laboratories housing
modern equipments required to carry out modern molecular microbiology

including real-time PCR, flow c e
7 2 ytometer, ce > facilities, @
department’s animal house, Il cuture fa ’

(iv)
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Research Projects completed

Sr. Name of Funding Date of Year of Total

No. the-research agency start comp- budget
project(s) letion

1. “Epidemiology and U.S.D.A. 1.4.1992 31.3.1997 39.45
Immunodiagnosis of Lac

Chlamydia psittaci
infection in sheep
and goats”

2. “Studies on the I.C.A.R. 11.9.1997 14.7.2008 11,55 La¢€
prevalence of
various bacterial
and mycotic
diseases of
fish with special ;
emphasis on '
trout in H.P.”

3. "Development of DB 20.3.2000 31.3.2004 24.99 Lac
PCR based assay
for molecular
diagnosis of
Chlamydia psittaci”

4. “Animal health

information system NATP-ICAR 24.5.2000 31.3.2004 23.49 Lac
through disease
monitoring and

surveillance”
5. “Weather based NATP-ICAR 24.5.2000 31.12.2004 13.87 Lac
animal disease
forecasts”
Research Project(s) under operation
Sr. No. Name of the research project(s) Funding Agency
1. “All India Network Programme on ICAR
Haemorrhagic Septicaemia”
22 Establishment of Diseases Research State Research

Laboratory at Palampur, sero-prevalence  Scheme
of Brucellosis and establishment of Small
laboratory Animal House.

- “In-vitro and in-vivo investigations on NAIP-ICAR
antimicrobial properties of seabuckthorn
oil formulations and leaf extract against
common bacteria and fungi associated
with skin and wound infections of

animals”.

(V)
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Rl “serological diversity and molecular NAIP- ICAR
' characterization of Dichelobacter nodosus
and development of vaccine against
virulent foot rot”.
ok “Development and characterizat‘ion of CSIR
indigenous vaccine and diagnosis for
Johne's disease”.

6. “Strengthening of animal disease RKVY
investigation laboratory”.
7 ‘Studies on Genetic Diversity of DBT

Chlamydohila abortus and Chlamydophila
pecorum Species Infecting Domestic
Animals Ruminants and Development of
Recombinant Proteins Based Species -
Specific Immunodiagnostic Assay”

8. “Immunological & Immunogenetic RKVY
Profiling of indigenous hilly (Pahari)
cattle for their disease resistance potential)

9. “Establishment of Veterinary Type ICAR
Cultures Centre (VTCC) cooperating
centre”

Faculty:
Department of Veterinary Microbiology

Dr. Mandeep Sharma (Professor & Head)

M.V.Sc, PhD. Post Doc (USA)

Research interests : Molecular microbial identification;
Pathogenesis & pathogenicity of organisms like P.
multocida, Chlamydia ssp., Brucella spp.,; vacine
development and food-borne pathogens.

e Phone: 01894 230304, EPBAX: 858

e email: mandeepsharma289@hotmail.com

e web: http://hillagric.ernet.in/education/covas/vmicro/ms

Dr. Rajesh Chahota (Associate Professor)
M.V.Sc, PhD. (Japan)

Research interests : Chlamydial and Rickettsial infections
of animals, avian and humans; molecular diagnosis, |
bioinformatics and phylogenetic characterization and host- [
pathogen interactions.

e Phone: 01894 230304, EPBAX: 856
e email:
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Dr. Subhash Verma (Associate Professor)

M.V.Sc, M.Sc. (UK) Ph.D (UK) Post Doc (UK)

Research interests : Molecular methods in microbial
identification, vaccine development; virulence factors and
regulation of their expression and phage display for scFv
development.

e Phone: 01894 230304, EPBAX: 850

e email: sverma8@yahoo.co.uk
e web: http://hillagric.ernet.in/education/covas/vmicro/sv

Dr. Prasenjit Dhar (Assistant Professor)

M.V.Sc, PhD.

Research interests : Animal cell culture especially for viral
disease diagnosis and fish disease diagnostic techniques.
e Phone: 01894 230304, EPBAX: 857

e email: dharprasen@rediffmail.com

e web: http://hillagric.ernet.in/education/covas/vmicro/
pd

Dr. Aneesh Thakur (Assistant Professor)
M.V.Sc, Ph.D (Denmark) 3
Research interests : Molecular diagnostic techniques related |
to bovine tuberculosis, paratuberculosis and vaccinology.
e Phone: 01894 230304, EPBAX: 857

e email: aneesh.thakur@gmail.com

e web: http://hillagric.ernet.in i vas/vmicr
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About ISVIB

The Indian Society of Veterinary Immunology and Biotechnology,
popularly called as “[SVIB” is a conglomerate organization of primarily
veterinary scientists from microbiology, biotechnology, preventiye
medicine, parasitology, animal reproduction and fisheries disciplines with
the objective of fostering the growth of veterinary immunology and
biotechnology in the era of biological technology. The organization was
started in the year 1990 by collective visionary zeal of Drs. P. Richard
masillamony, B.B. Mallick and B.S. Keshavamoorthy, during an interactive
session at Tirupati.

This registered society motivates the members to discuss, analyze
and formulate suitable strategies for safeguarding animal health and
thus to ensure improved animal production. To achieve this annual
national conventions and symposiums are organized to critically analyse
and update our knowledge and understand issues concerning with gene
based technologies in animal production and health. The organization
has grown in strength with a current membership of over 850 researchers

both from Idnia and abroad.

The first green revolution of the country was possible by visionaries
and classical genetic and microbiological technologies, with the second
undoubtedly biotechnology based. This forum will maintain the tempo
amongst its members and the profession by highlighting our role in the
coming years for not only a hunger free world but also a world of balanced
nutrition and freedom from zoonotic diseases using biotechnology in
veterinary and fisheries sphere of agriculture.
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National Symposium & XX Annual Convention
of ISVIB ~November 11-13, 2013

Organized by:
Department of Veterinary Microbiology
DGCNCOVAS, CSKHPKV, Palampur- H.P.

ORGANIZING COMMITTEE

Patron
Dr. K.K. Katoch
Vice-Chancellor, CSKHPKYV, Palampur, H.P.

Chairman
Dr. Sanjeet Katoch
Dean, College of Veterinary & Animal Sciences
CSKHPKYV, Palampur, H.P.

Organizing Secretary
Dr. Mandeep Sharma
Professor & Head
Department of Veterinary Microbiology
DGCNCOVAS, CSKHPKYV, Palampur, H.P.

Joint Organizing Secretaries
Dr. Rajesh Chahota
Dr. Subhash Verma
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Veterinary Vaccines - future prospective
Renukaprasad. C and Byregowda. S. M
KVAFSU, Karnataka

Vaccines with history of more than 200years have long been used
against infectious diseases. After the invention of first successful vaccine,
many milestones have been achieved in both human and veterinary
vaccines. Several serious disease instances in the past of human and
animals like small pox, anthrax, rinderpest, foot and mouth disease,
rabies, etc, warranted development of different kinds of vaccines for
animal and human use. These two medicines worked together and in
some cases human vaccines are developed first and in other veterinary
vaccines were developed first. Foot and mouth disease vaccine was first
to be developed among veterinary vaccine during 19 century. The
technology developed during the course of history served mankind and
resulted in eradication of several diseases. With the knowledge of
molecular biology, genetic engineering and immunology, the vaccine
design and development has witnessed a revolution in the last decade.
It is true that the vast knowledge in understanding the pathogens and
response of host to these pathogens has opened newer avenues and
approaches for the researchers in developing effective vaccines. Modern
technologies such as genomics, proteomics, functional genomics,
synthetic chemistry and computational capabilities are found to be handy
tools in simplifying the task. Inspite of the breakthrough research in the
field of vaccinology, pathogens and nature outsmarts the researchers

and still it is not possible to develop effective vaccines to some of the
disease such as HIV, tuberculosis and malaria etc,.

Beginning of vaccines:

In the beginning all the vaccines developed were with whole microbial
pathogen to impart immunity. The causative agent was used either
killed or inactivated or used as a live pathogen with less virulence. The
inactivation procedures used were heat or chemicals like formalin, carbolic
acid etc., which are still being used for some of the vaccines.

First live attenuated vaccine was accidently developed by Pasteur
during 1881 when he injected the aged cultures of Pasteurella multocida
to chickens. The term attenuation was coined and observed that exposure
to environmental insults like high temperature, oxygen and chemicals
could be used to attenuation.

The revolution in cell culture in the middle of 20" century was
developed for growth of virus and found that it was also a means of
attenuation. As a result during the period of 1950 and 1980 many
human attenuated vaccines were developed like polio, measles, rubella
etc. Cell culture technique was effectively used for growing viral agents
and attenuating these by serial passaging. Cell culture was also used for
development of live and attenuated vaccines of segmented viruses like
Influenza and Rota virus by making use of genetic ressortment among

(3)
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serotypes. A few of the Rota viral vaccines have developed using both
human and animal RNA segments.

Identification of extracellular toxins qf baqteria by Roux and others
led to development of toxoids and are still being used successfully for
diphtheria and tetanus. As the research f:ontlnued, technology was alsq
developed to separate the subunit fractions of organisms and used ag
vaccines such as typhoid Vi and Pneumococci. In the later part of the
previous century, conjugation of proteins by p_olysac;charides became 3
powerful vaccine against encapsulated bacteria which was later foung
that it is necessary to stimulate T cell response along with B cells

specifically in case of infants.

These traditional vaccines of inactivated and live attenuated vaccines
have both disadvantages and advantages. Each type has its own
limitations depending upon the pathogen type and methodology used to
vaccine preparation. Some of these methods are being followed more
than a century. There was need for improvement of existing vaccines at
that time and to develop vaccines where organisms cannot be cultured
in laboratory. Genetic engineering and knowledge of molecular biology
led to the development of next generation of vaccines.

New generation vaccines:

The first generation vaccines with knowledge of biotechnology used
for creation of temperature sensitive mutants developed either by random
mutagenesis or by selection of phenotypically different mutants like
Mycoplasma vaccines — which grow in upper but not in lower respiratory
tract or by upregulation of certain protective antigens in nutrient restricted
media like Pasteurella grown in iron restricted media or biofilm vaccines
developed by KVAFSU. They are able to induce CTL and T, cell response.
But always there was a risk of reverting back to virulence specifically in
immunocompromised animals.

The second generation biotechnology based vaccines used rationale
and targeted attenuation like deletion of ‘aro A' gene responsible for the
synthesis of aromatic amino acids like aro A deleted Salmonella
typhimurium and Pasteurella multocida vaccines. The subunit vaccines
with immunogenic antigens or recombinant protein portions such as
Hepatitis B surface antigen are the result of genetic engineering. Hepatitis
B vaccine with 32 S protein expressed in yeast, E.coli, and Chinese
hamster ovary cells (CHO) is a great success in the modern world.

DNA vaccines are the third generation vaccines consisting of @
bacterial plasmid incorporating the genes of one or more antigens from
an agent or multiple agents. These when delivered, produce the
Immunogenic proteins of the pathogen against which the antibodies are
produced. In vitro expression in bulk of the gene of interest by different

expression systems like E.coli, yeast or cell lines is yet another innovati®t
using biotechnology. ;

(4)
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Future vaccines and vaccine design strategies

Although considerable advancement has already been achieved in
developing vaccines for both human and animal use there are still
unanswered questions. There are no effective vaccines for some of the
important diseases. Solutions have to be found with continued research
for vaccination failures and for diseases where the agent can not be
grown in the lab.

Knowledge of immunology is a must for development of any vaccine.
For many years importance was given only for eliciting neutralizing
antibodies with B cell stimulation and not much emphasis was given to
elicit T cell response. All the present vaccines and future vaccines are to
be designed to elicit CTL and T, cell response (CD4 and CD8) in addition
to B cell stimulation for proper protective immunity. The vaccine
presentation such as oil in water emulsions, liposomes, Toll like receptors
(TLR) agonists, cytokines and other substances will help in triggering
required Th1 response. Considerations for T regulator cells have to be
given in developing newer vaccines for pathogens that try to evade the
immune system.

The role of adjuvants in future vaccines apart from the delivery
systems is equally important. Adjuvanticity is measured in terms of levels
of immunity, duration and localization of the antibody response. A good
adjuvant should elicit stronger, longer and localized and genralised
antibody response depending upon the antigen. It should be safe without
any adverse reactions and should not interfere with vaccine or produce
antibodies against itself. Many adjuvants for human and animal use are
available commercially. Host inflammatory cytokines in particular IL-2
have been identified potential adjuvants against infectious diseases and
cancer. In recombinant and vectored vaccines incorporation of gene
coding for IL_2 along with the gene of interest is found to be beneficial.

New biotechnological tool helpful in developing future vaccines
include finding of virulent genes by in vivo expression technology and
signature tagged mutagenecity. Reverse genetics or reverse vaccinology
is another tool in developing vaccines wherein, by knowing the sequence
constructs are synthesized in vitro and expression system is optimized.
The expressed proteins used for the vaccination checked for protection
and there by identifying protective proteins. Reverse vaccinology has
been successfully used in developing vaccines against meningococcal
serotype B. Another important aspect considered in newer vaccine design
strategy is stimulation of innate and adaptive immune responses.
Adjuvants such as CpG oligonucleotide are known to stimulate both the

responses.

Other future vaccine design strategy includes vector vaccines, marker
vaccines for the serological identification, DIVA vaccines for differentiating
the infected and vaccinated animals, micro arrays for expression of
virulence genes, synthetic peptides, combinations of vaccines (hexavalent

(5)
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lent), synthetic capsular polysacchari.des and co
Z;pﬁggsts)\gavectlr vaccines. .Researche.rs are_explorlng the RNAj based
vaccine development spgcually for viral diseases to block the vied
multiplication in the cell. Virus core like parpcles ( VLPs) are founq to be
effective for some of the viral diseases like Bluetongue where in tpe
empty capsids without viral DNA was able to elicit required immune

response.

Apart from vaccine development vaccine delivery is also a challenge
and innovative technologies are being de_velqped to suit to the vaccine
and ease of vaccination to larger populatmp in rgmote areas. Most of
the present vaccines are given by parental |n]ect|ons.. Th.e need for the
present day is for non parental delivery route of vaccination because of
many advantages. Intranasal, aerosol, oral and transcutaneous routes
are alternatives to parentaral vaccinations practiced in humans. Eliciting
mucosal immune response especially with respect to respiratory and
enteric disease causing agents proves to be more effective than
generalized response like in polio vaccine in humans. Such vaccines for
veterinary applications are still under development stage. Vaccines which
can be administered by aerosol route will be more beneficial for mass
vaccination more so in veterinary vaccines. Vaccines developed for Oral
route administration have greater advantage like ease of administration
both in animal and human beings. Hepatitis B surface antigen has been
successfully expressed in plants, is one such candidate for oral route of
vaccination. Latest in vaccine delivery is transcutaneous/ intra dermal
route which is already been approved for rabies vaccine in humans.
Nanopatches with micro needles are being studied for vaccine delivery
with multiple antigens. Advantage being it can be used by a non technical
person even in remote areas and more than one disease can be addressed
by a single injection. A similar silicon microprojection device has been
found effective in eliciting protective immunity for acute lethal vaginal
HSV-2 infection. Needleless delivery of vaccines are forth coming by
making use disposable syringe jet injectors (DSJIs) of vaccine delivery
units using compressed carbon dioxide or manual spring where liquid
vaccines are delivered without use of needles. Gene gun is being used
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effectively for the delivery of DNA vaccines. Targeted drug or vacciné

Qelivery using Liposomes tagged with specific antibodies ( magic bullets)
is fast gaining importance specially in cancer treatment and it can be
useq for specific vaccination to lympohoid organs like spleen where
antigen processing and presentation will be effectively carried out.
Intralymphatic vaccination is a strategy to maximize the immunogenicity

and vaccine efficiency as they are rich in dendritic cells and antigen
presenting cells.

There is a requirement of development of suitable vaccines with

higher stability and presentability suitable for wild life population. O
bite vaccines for rabies were success in controlling sylvatic rabies n
some of the countries. The |atest episode of FMD in herbivores in nat'°"(
Park, Bangalore and Canine Disptemer in cheeta in a national park is &%

(6)
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alarming situation. Free range animals have to be vaccinated with some
means where researches can find a solution.,

Apart from infectious diseases, Vaccines for non infectious diseases
are under development such as autoimmune diseases like insulin
dependent diabetes, coelic disease, cancer and allergies. Vaccines are
also being developed for drug addictions including nicotine,
methamphetamine and cocaine wherein the antibodies will rapidly remove
the drug from the body. While developing newer vaccines, utmost
importance should be given to regulatory issues and always the vaccine
safety has to be considered on priority. Adverse reactions have to be
addressed for vaccine to be acceptable by the public. In the recent
episodes of F&M in Southern India most of the outbreaks were related to
breakdown of herd immunity as farmers refused vaccination of their
animals for the fear of drastic reduction in the milk yield and swelling at
vaccination site in vaccinated animals. Research inputs to minimse these
advrse reactions have to be given so that the vaccine is well accepted.

L
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Cytokines in Animal Health and Disease

Bhatia A.K and Goel Anjna
pepartment of Biotechnology (IAH) GLA University, Mathura

Cytokines are the small soluble Secretary protein or peptide
messenger molecules mediating complex interactions among variety of
cells involved in the development and regulation of innate and adaptive
immune responses, inflammatory reactions, haematopoiesis, regulation
of cellular proliferation and differentiation and tissue répair. Many
cytokines are named as interleukin indicating that they are secreted by
white blood cells mainly by T helper cells and act on other leucocytes.
Some cytokines are referred to as chemokines that effect chemotaxis of
leucocytes required for inflammatory response. Many cytokines are called
growth factors which participate in cellular activities. There are cytokines
that are named by common names such as tissue necrotic factors (alpha
and beta) and interferons (alpha, beta and gamma). Most of cytokines
elicit autocrine or paracrine action but some cytokines like hormones
exhibit endocrine mechanism of action .Cytokines in addition have
attributes of plieotropy, redundancy, synergism and antagonism and
cascade induction. Moreover, they exert their influence on various
biological activities at Pico level and are easily accessible in different
body fluids and their up regulation and down regulation show wide variety

of potential applications during infectious diseases, immunological
disorders and inflammatory conditions.

Until recently study on cytokines has been comprehensively
documented by the use of murine and human cytokine molecules. In the
last 10 years work has been carried out in veterinary species and avian
cytokines which include many proinflammatory cytokines, interferons ,
tissue necrosis factors and chemokines etc. Studies in relation to
cytokines of veterinary importance includes the expression of an array
of cytokines synthesized in response to infections caused by different
pathogens, but it is essential to pinpoint cytokines involved in defense
mechanism and which cause pathology or immunological disorders.
Cytokines can be used as new immunologically based diagnostic tools
and immunotherapeutic approaches including vaccine strategies. Further
studies will also help to determine the genetic diversity of how animals
belonging to different breeding lines respond to cytokines induction.
Cytokines of veterinary species has opened the area of understanding of
mechanism of both pathogenesis and immunity. We have been studying
the under and over expression of interferon gamma, IL4, IL10 and TNF
alfa and their impact using plant extracts of Ocimum sanctum and A.

maxicana.
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Mesenchymal stem cells derived from equine

amniotic fluid: isolation, immunophenotypi.
characterization and tenogenic
differentiation

Gulati Baldev R, Kumar Rajesh!, Mohanty Niharika?, Kuma
pawan?® and Yadav Prem S*

\National Research Centre on Equines, Sirsa Road, Hisar, Haryana; ?Departme
of Veterinary Physiology and Biochemistry and *Department of Veterinant
Anatomy, College of Veterinary Sciences, LLR University of Veterinary & Animga|

.49Animal Physiology and Reproduction, Central Institute

Sciences, Hisar, Haryana, :
for Research on Buffaloes, Sirsa Road, Hisar India

mmon in race horses and mesenchymal stem

cells (MSCs) isolated from different adult and fetal tissues have been
used for tendon repair. However, amniotic fluid (AF) derived MSCs have
not been much exploited for tendon regeneration. In the present study,
we evaluated equine AF as a source of MSCs and standardized
methodology and markers for their characterization and in vitro tenogenic
differentiation. The adherent colonies growing in a monolayer were

observed in 12 out of 20 AF samples by day 6 post-seeding and 70-80%
cell confluency was reached by day 17. These cells expressed
(CD73, CD90 and CD105) by RT-PCR and

mesenchymal surface markers

immunocytochemistry, but did not express haematopoietic markers
(CD34, CD45 and CD14). In flow cytometry, the expression of CD29,
CD44, CD73 and CD90 was observed in 68.83£1.27%, 93.66+1.80%,
06.96+0.44% and 93.7+£1.89% of AF-MSCs, respectively. Upon
supplementation of MSC growth media with 50 ng/ml bone morphogenic
protein-12 (BMP-12), AF-MSCs differentiated to tenocytes within 14 days.
The differentiated cells were more slender, elongated, spindle shaped
with thinner and longer cytoplasmic processes and showed the expression
of tenomodulin and decorin by RT-PCR and immunocytochemistry- In
flow cytometry, 96.7+1.90% and 80.9+6.4% of differentiated cel_is ‘
expressed tenomodulin and decorin in comparison to 1.6% and 3.1% 11
undifferentiated control cells, respectively. Our results suggest that

is an easily accessible and effective source of MSCs. On BMP-
supplementation, AF-MSCs can be differentiated to tenocytes, which could

ﬁe exploited for regeneration of ruptured or damaged tendon in racé
orses.

Tendon injuries are co
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Nanotechnology and its applications in

Veterinary Immunology
Kumanan K

Director of Research,Tamil Nadu Veterinary and Animal Sciences

University,Chennai-600051

Nanotechnology is the science of
matter at atomic, molecular an

originates from the Greek word

seeing, measuring and manipulating
d supramolecular levels. Nanoscience

e . meaning ‘Dwarf’ and a nanometer is one
billionth (10° ) of a meter. Nanotechnology, in simple terms can be defined

as ‘engmeermg at very, very small scale’. At this scale, the physical,
chemical and biological properties of materials differ from those of the
corresponding bulk materials.

In Veterinary scleénce nanotechnology offers a wide range of possible
appluqa_tlons. In animal production, nano nutrient delivery is one of the
promising area. Nutrlentg and minerals can be coupled with biodegradable
nanopartu_:les and_use'd In nutrient deficient animals for improving their
repro_du;twe efﬁcneryoes. Sulphur containing amino acids, cystine and
methionine are required for wool production in Sheep. Sulphate reducing
bacteria, Desulphovibrio sp has been found to be present predominantly
in the rumen of Sheep. By feeding nanosulphur to the sheep, wool
production in sheep can be improved. Targeted drug delivery through
biodegradable nano particles is another promising area.

In disease diagnosis, functionalized magnetic nanoparticles capable
of entrapping bacteria have been synthesized and characterized. These
nanoparticles can be used to entrap bacteria from clinical samples.
Entrapped bacteria from clinical samples can be resuspended in bacterial
culture medium and distributed in to glass vials containing antibiotic discs
and an indicator dye. Following incubation, the bacteria that grow in the
presence of antibiotic (resistant) turn the dye colourless, while the bacteria
that are killed (sensitive) retain the blue colour of the dye. This approach
can be used in assessing the antibiotic sensitivity of the causative
organisms, like the mastitis causing ones.

Nanotechnology has been found to have more applications in vaccine
delivery. Nanoshells are optically exitable nanocomplexes composed of
dielectric core like silica, coated with ultra thin metallic gold layer. Specific
drugs or antigens placed inside these nanoshells, when administered, can
selectively reach the target cells. Nano particles are widely used to deliver
vaccines which can induce potent immune responses. Poly (lactide-co-
glycolide) which is commonly called as PLG is one of the primary candidate
for the development of nano encapsulated vaccines. PLG is a biocompatible
and biodegradable polymer. However, PLG is insoluble in water and soluble
only in a selective range of organic solvents. Nevertheless, a variety of
antigens have been efficiently entrapped in PLG nanoparticles without
affecting the structural and immunological integrity of the proteins/
antigens. The efficacy of chitosan nanoparticles as a vaccine delivery
system has also been assessed in ruminants. Chitosan nanoparticles have
been coupled with whole cell and recombinant protein of Mycobacterium
avium sub species paratuberculosis. Preliminary studies have indicated
better immune response in nanoparticle coupled vaccines. Calcium
phosphate and Carbon nano particles are also being used as vaccine
delivery systems

(13)




ST o e e A iy o
e T T SR
Application of bacteriophages in the
development of new vaccines and diag"OStics
Saxena Hari Mohan, Qureshi Sabia and Gupta Vimlesh
Department of Veterinary Microbiology, College of Veterinary Science, GADVA

Su,
Ludhiana.
Haemorrhagic Septicemia is a major disease of cattle and buﬁarc;e—s

occurring in many Asian and African countries resulting in high mortali
and economic losses. Killed vaccines are the only preparations in yse b
most of the countries affected with the disease. Such vaccines confer
immunity for a short period only. To provide sufficient immunity wity
bacterins, repeated vaccination is required. Bacteriophage lysates coy|q
be effective in eliciting protective immunity against a variety of bacteria|
strains. Phage lysates are superior to the preparation of whole bacteria
for vaccination. Our studies on these lines have indicated the promise of
this approach for Pasteurella infection.

Brucellosis causes great economic losses to the farmer by decreasing
productivity and reproduction failure and is of public health significance,
Accurate diagnosis of the disease in early stages is essential for correct
| and effective treatment to prevent losses due to the disease. Various
2 - | advanced diagnostic tests e.g. ELISA, CFT and PCR are available but

ST these are not commonly employed at field level because they are
cumbersome, require very costly and sophisticated equipment and skilled
personnel and can be performed in specialized labs only. Available kits
based on ELISA and molecular assays are very costly. Bacteriophages
which kill Brucella specifically can be employed along with suitable
indicator systems to develop cost effective, simple and easy to use assays
and kits for field use. We have been able to obtain encouraging results
with phage based diagnostics for Brucella.
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Past, present and future of veterinary
vaccines

singh S. V, _Kumar Nl_, Sohal J. S, Dhama K? Tiwari R4, Gupta
V.K!, Gururaj K%, Aseri K2, Gupta S', Chaubey K. K1, Trivedi Raj
Narayan?

tAnimal Health Division, Central Institute for Research on Goats, ICAR, Mathura
2Amity Institute of Microbial Technology, Amity University Rajasthan, Jaipur

ipivision of Pathology, Indian Veterinary Research Institute, Izatnagar - 241
122, UP

2De_:partment of Microbiology & Immunology, College of Veterinary Sciences &
| Animal Husbandry, Uttar Pradesh Pandit Deen Dayal Upadhayay Pashu Chikitsa

Vigyan1VishvidhyaIaya Evam Gao Anusandhan Sansthan (DUVASU), Mathura -
28100

Vaccinology has become a recognized science that combines
disciplines of immunology, microbiology, protein chemistry, and molecular
biology with practical considerations of production costs, regulatory
affairs, and commercial returns. The ultimate aim of any new vaccine is
to provide a product that will be used to protect animals and humans
against disease. More recently, vaccines have also found applications in
animal production and reproduction processes. Veterinary vaccines have
already made enormous impacts not only on animal health, welfare,
and production but also on human health. A continuous interchange
between animal and human disease control agencies and scientists will
be essential to be prepared for the ever-present threat of new, emerging
diseases. This is exemplified most recently with the advent of avian
influenza virus, where poultry and wildfowl are identified as the major
carriers of the disease, but recent data have shown that both wild and
domestic cats can also become infected and may present a source of
disease for humans. Pigs are susceptible to both avian and human
influenza viruses, and it is speculated that coinfection of pigs with highly
pathogenic avian influenza virus and human influenza virus may create
viral reassortant strains with the ability for human-to-human
transmission. Increasing animal travel and wildlife-human interactions
promoted by global climate changes will also require sustained
surveillance for the spread of diseases in different parts of the world,
with both domestic, production, and wild animals forming important
reservoirs of many vector borne human diseases; e.g., the emergence
of WNV in the United States and Europe requires continuous surveillance
and control programs for the presence of the virus in birds and horses as
well as humans. A novel addition to veterinary vaccines for human disease
is a cattle vaccine against Escherichia coli 0157:H7 that recently received
a conditional license for distribution from the Canadian Food Inspection
Agency. E. coli 0157:H7 is a leading cause of food-borne disease in
humans worldwide, and ruminant livestock are considered to be its major

(15)
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reservoir. Much progress has been me_ade in .expan-ding the r
veterinary vaccines available as well as increasing efﬂc_acy and
side effects of existing vaccines. Many problems remain to be resolveq
and there is ample scope to incorporate new knowledge and technologjeg |
into vaccine design. In particular, most vaccines are still based on el
attenuated pathogen strains. Apart from the o_bwous dangers involveé
with this type of immunization, this approach is not generally desirable
for commercial companies, as it exposes them to risks of mitigatjon
and the short shelf life and strain/region specificity of many vaccineé
make them uneconomical to produce. While several variably defineq
subunit vaccines are available in market, they are generally much less
protective than live organisms. A better understanding of molecular ang
immunological disease processes is likely to be required to improve
effectiveness of killed or subunit vaccines. In particular, while it is wel|
established that immune system has several effector mechanisms to
deal with different pathogens depending on their individual life cycles
and microenvironments, most killed and subunit vaccines still rely
predominantly on the induction of neutralizing antibodies. An increased
ability to target pathogens at different stages of their life cycle is likely
to open up new avenues for antigen discovery and increase the
effectiveness of killed or subunit vaccines. One way that this may be
achieved is through novel delivery systems such as plasmid DNA,
liposomes, nano- or microparticles, and live vectors that introduce the
vaccine antigens into the intracellular compartment. Another major
advance in immunology that will have an impact on an often neglected
part of vaccine development is the increased awareness of central role
that innate immunity plays in action of vaccine adjuvants. Recently
discovered innate immune receptors are currently being screened for
active novel adjuvant compounds, and their corresponding ligands
(pathogen-associated molecular patterns) are being used to increase or |
modulate vaccine responses. Use of adjuvants in veterinary vaccinology
is much less restricted than that in human vaccines, and a large number
of different types and formulations of adjuvants are currently used in
licensed veterinary vaccines, compared to only three adjuvants licensed
for_ human vaccine use. In many cases, the details of the veterinary
adjuvants are unfortunately with held as proprietary information.

Apart from scientific challenges that are addressed, development of
a commercially successful veterinary vaccine also needs to meet
regulatory hurdles that pave route to marketplace. For example, under
current US law, vaccines that target noninfectious disease (.9
production gains and reproduction) come under the more stringen
jurisdiction of the FDA and are treated as pharmaceuticals, wherea®
most animal vaccines come under the USDA, with more rapid and lower™
cost routes to registration. In European Union, regulatory matters are}
based on European Union legislation, and company dossiers are assesse g
and legalized by European Medicines Evaluation Agency. In princiPi€’
three different procedures can be used to register a vaccine. During t°

redl.lCing ‘
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centralized procedure, new and innovative vaccines are assessed and
legalized in all member states in one procedure. During mutual recognition
procedure, company selects a single reference country to evaluate vaccine
dossier, which is followed by an application in relevant countries to have
vaccine registered afterwards. Third possibility is to apply for recently
introduced decentralized procedure, which can be chosen when a more
expedient registration is desired. In this case, vaccine dossier is reviewed
by all selected countries at same time to save first step in mutual
recognition procedure. Veterinary International Committee for
Harmonization brings together the regulatory authorities of the European
Union, Japan, and the United States and representatives from the animal
health industry in the three regions to harmonize technical requirements
for the registration of veterinary products. Veterinary International
Committee for Harmonization harmonizes guidelines that represent
scientific consensus regarding regulatory requirements for three regions.
| Expert working groups, under supervision of Steering Committee, are
| created to draft and recommend harmonized guidelines. Research and
| development form basis for generation of new and improved veterinary
vaccines. Animal scientists can borrow heavily from medical research,
particularly in the areas of welfare and geriatric medicine for companion
animals, which are becoming increasingly lucrative markets for animal
health companies. On the other hand, animal research scientists can
also significantly contribute to human vaccine development, as they are
able to bridge the gap between results obtained in small-rodent models,
which are often not directly translatable to humans. Due to their similar
sizes and anatomies, large-animal models are particularly useful for the
testing of different delivery systems and have been extensively used to
optimize the uptake of plasmid DNA for effective DNA vaccination. New
animal health vaccines are also likely to be therapeutic rather than
prophylactic, with cancer and osteoarthritis in longer-lived companion
animals being obvious targets. Expected reductions in the cost of
recombinant antibodies should make the passive immunotherapy of dogs
and cats feasible. Due to their less stringent regulatory requirements
and quicker route to the market, veterinary vaccines are also at the
forefront of the testing and commercialization of innovative technologies,
as exemplified by the recent successful licensing of two DNA vaccines
for horses and fish and the conditional license of a DNA vaccine against
Canine malignant melanoma.




jum on Emerging Challenges & Opportunities in \e(a,
National Sympos Biotechnology for Improved Anirne;:|e ﬂggnh m“‘”nm
& Pro o0y g ¢
d
Y

UCti\”t ™

Current understanding of immunobig|q

iga toxin-producing E. coli -a serigyg
el borne pathogen

Farooq S and Bhat M, p

wani S. A, Kashoo Z. A,

biology & Immunology, SKUAST-Kashmj, Shup
! ama

el inary Micro
Division of Veterinary 100006

( Alusteng ) Campus, Srinagar-

or verocytotoxin- producing Escherichia CO”‘R
d as an important food borne pathogen, resDOns'bOr
to serious outbreaks worldwide. The morbidity ;nls

mortality associated with several outbreaks dueto STEC has highlighteg
the threat this organism poOs€ to public health. Since its discovery |
1982 the organism has been focqs of extensive research gn itrs]
epidemiology, pathogenesis, diagnosis etc. Though the most importay
virulent attribute of the STEC is verotoxin or shiga toxin, but othe
virulence factors like intimin, enterohaemolysin have also been foung to
contribute to the human or animal disease. The organism may cayse
serious human complications like bloody diarrhoea, hemolytic uraemic
syndrome (HUS), hemorrhagic colitis (HC) and thrombocytopaenic
perpura. Domestic animals especially cattle and sheep have been foung
the main reservoirs and sources of infection. Contaminated meat and
meat products, dairy products, vegetables, drinking water; swimming
pools have been recognized as main vehicles of spread of infection to
humans. Recently air borne dispersion (contaminated buildings) has also
been incriminated as another route of spread of this infection to humans.
Epidemiological evidence indicates that O157:H7 accounts for a
disproportionately large number of serious infections in humans. The
other important serotypes include 026:H11, O111:H-, 0145:H-, 045:H2
and O4:H- Distribution of STEC serogroups varies with geographical

Shiga toxin
VTEC) is recognize
for sporadic Cases

locations. In Canada, most HUS cases are associated with a single E. coli |

serotype 0157:H7 although multiple other STEC serotypes also cause |
of

HUS. In Austria and Germany non-O157 are associated with 43%
STEC positive HUS patients. In Australia, O157:H7 is rare and 0111
strains are the common STEC type. In contrast, in the US more than
80% of STEC infections are by 0157 strains. In India, there is paucity of

information on STEC. However, STEC strains belonging to the serotype |

0157 have been reportedly isolated in India from sporadic cases of
diarrhoea, but the isolated strains have not been well characterized and
the origin of these strains are uncertain. The morbidity and mortality
associated with several recent outbreaks of gastrointestina diseas®
caused by STEC has highlighted the threat these organisms POSS 4
public health. There have been many advances in rapid diagﬂOSiSt%ié:E

infection using the current mo : : cal and Y
methods. lecular biology, immunologi

-
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Prospects of Phage display technology to
generate immunodiagnostics and
immunotherapeutics
Verma Subhash
pepartment of Veterinary Microbiology, COVAS, CSKHPKYV, Palampur, India

Alternative to hybridoma technology would cut down the labour, cost,
logistic, technical and inherent biologic limitations. Hybridoma technology
necessitates the immortalization and propagation of antigen-specific B-
cell clones and is therefore is very labour intensive & time-consuming
process. For this, fusion of lymphocytes with a suitable myeloma cell
line is created, seeded into multiple 96-well plates, and cultured for a 1-
to 2-week period prior to screening. The screening process involves the
evaluation of hundreds to thousands of antibody containing wells that
must be completed rapidly as delays result in the loss of cell clones due
to the overgrowth of other cells. This sequence of screening, preparing
frozen stocks, and subcloning may take place number of times over
many months until stable monoclonal cell lines producing the desired
antibody specificity are obtained. Furthermore, the production of serologic
reagents and therapeutic immunoglobulins in mice have biologic
limitations for use in other animals and humans; particularly for
therapeutic purposes, the efficacy of murine derived immunoglobulin
preparations is limited by the induction of anti-mouse antibody responses
in the recipient. Phage display technology on the other hand can overcome
these problems by obviating the need for B-cell immortalization. Phage
display immortalizes antibody genes rather than the cells from which
the genes were derived. What this mean is that phage display technology
for in vitro antibody production would be simpler, less time-consuming,
and more efficient than conventional approaches because immortalization
of the original antibody-producing cells is not required and the selected
antibodies carry with them the genetic material necessary for their
replication which would lead to the production of endless supplies of
antigen-specific antibodies. If they are derived from the animal under
investigation, passive transfer of MAbs should not provoke the antispecies
responses triggered by delivery of murine monoclonals. This may enable
rapid evaluation of in vitro observations in relevant animal infection
models. This will speed up the development of MAb-based therapies for
species of veterinary and economic importance and provide through
transgenesis or other novel methods of immunoprophylaxis, a rational
basis for enhanced disease resistance. Passive immunomodulation of a
range of physiological processes and Ig-targeted drug or vaccine delivery
would also become possible.
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ISVIB 2013/
. TAI/1
In vitro functional characterization of

prokaryotically expressed recombinant goat
conglutinin

Barik S., Ramesh D,, Chandra Mohan S., Sharma A.K., Das A.,
Gupta P.K! and Saini M.

Centre for Wildlife Conservation,

) 'Division of Animal Bi [
Veterinary Research Institute, Izatnagar-243122 iotechnology Indian

Conglutinin, a high molecular wei ht C-t (Bt _
collectin superfamily of g ype lectin belonging to

proteins, act as soluble attern recognition receptor
(PRR) in vertebrate innate Immune syst . . #

_ em. It recognizes various pathogen
associated molecular patterns (PAMP) through its globular carbohydrate
s omaih (CRD) i presence of ‘calciumi jons and this helps in
opsonisation and elimination of invading microbes. In the present study
: ! oding the neck and CR domain was expressed
in pquaryotlc system for the first time and the purified recombinant
protein (rGCGN) was renatured by extensive slow dialysis to retain its
functionally active conformation. The renatured protein was found to be
functionally active as assessed by sugar binding and LPS binding assay.
The sugar binding activity was analyzed employing modified ELISA method
with yeast mannan coated on to 96 well ELISA plate utilizing polyclonal
antiserum raised in poultry against buffalo conglutinin. The assay revealed
affinity of recombinant g

oat conglutinin towards coated yeast mannan in
presence of calcium. Further inhibition of binding activity in presence of

20mM NAGA and 10mM EDTA suggested high affinity of towards NAGA
and requirement of Ca2+ for activity, respectively. As mandatory
requirement of calcium for sugar binding is the identifying characteristic
of C-type lectin group of proteins, thus it confirms the identity of the
purified recombinant protein. Similarly LPS binding assay was performed
with coated E coli LPS and the binding activity was observed to be calcium
independent indicating its potent antibacterial activity. The above
performed assays characteristically reveal the protein identity and its in
vitro physiological role as innate immune marker and further pave the
pathway for exploration of other identifying features for its successful
use as an immunomodulator.
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promoter variants at AP2 box region of
1 affects thermal stress response apg
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sp) are known to play major_role in protectign
Nucleotide polymorphisms within the promotey
of Hsp affect degree of expression and inducibility of Hsp m_RNA_ The
present study aimed to investigate the effect of polymorphism within
promoter region on the cellular expression of !—Isp70 :1 mMRNA anq also to
study the association of identified polymorphisms with the physiological
parameters during summer stress and milk productlop traits in dairy
cattle. Two hundred Frieswal cows were genotyped using double PCR-
RFLP to identify deletion of cytosine within the Hsp70.1 promoter Ap2
box at base position 895. Homozygous wild type genotypes (CC) were
found in lower frequency (39.29, n=78) than heterozygous deletion
mutants (C-) (60.71, n= 122). In the observed physiological parameters
(P<0.05), cows that were homozygous wild types had better significant
rectal temperature, respiration rate and heat Tolerance Coefficient than
the heterozygous deletion genotypes. Cytosine deletion mutation in the
promoter region negatively affected (P<0.01) the expression of Hsp70.1
mRNA in peripheral bovine mononuclear cells (PBMC) subjected to in
vitro heat stress. Further association of observed polymorphism with the
milk production traits was significant as the heterozygous cytosine deletion
cows had lower Total Milk Yield, Peak Yield, Yield at 300 days, Protein%
(P<0.01) and Fat% (P<0.05) than the native wild type promoter cows.
The results from the present study suggest that the promoter region of
bovine hsp70.1 gene is polymorphic and may be useful in selection of
dairy cows for relatively better thermotolerance and higher milk
production.

Heat shock proteins (H
of cells from thermal stress.
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ISVIB 2013/
TAI/3
Immunophenotyping of peripheral blood
lymphocytes from Hill and Jersey cross cattle
of Himachal Pradesh

Katoch Shailja, Verma Subhash, Shekhar Chander, Habib Aasim,
Kumar Sandeep and Sharma Mandeep

Department of Veterinary Microbiology, Dr. G.C. Negi College of Veterinary &
Animal Sciences, CSK HPKV, Palampur, Himachal Pradesh- 176062

Particularly found in remote areas of the state, the hill cattle is
believed to be highly adaptogenic and have better innate and adaptive
Immune responses to fight infectious diseases. To study their disease
resistance potential, Immunophenotyping was carried out to look for the
distribution of CD4 and CDS8 cells in the peripheral blood lymphocytes.
Six adult hill cattle and six adult jersey cross cattle maintained at livestock
farm, Palampur were selected for investigation. Blood samples were
collected from these animals in EDTA. Fluorescein isothiocyanate labelled
monoclonal antibodies CD4 and CD8 were used to examine the peripheral
blood lymphocytes in whole blood of these animals by single-parameter
flow cytometry. The Percentage of peripheral blood lymphocytes
expressing CD4 and CDS in hill cattle (CD4+ 24.46% and CD8+ 18.13%)
was higher than in jersey cross cattle (CD4+ 14.63% and CD8+ 13.86%).
The higher percentage of both CD4+ and CD8+ lymphocytes in the hill
| cattle could have implications on observed higher disease resistance
| potential compared to the jersey cross cattle.

et

ISVIB 2013/
TAI/4
Characterization of Umbilical Cord Blood-
derived Equine Mesenchymal Stromal Cells
by Immuno-staining and Their Trilineage
Differentiation

Mohanty Niharika?*, Gulati Baldev R 2, Kumar Rajesh 2 and Gera
Sandeep?

‘Department of Veterinary Physiology and Biochemistry, Lala Lajpat Rai University
of Veterinary and Animal Sciences, Hisar, Haryana and 2National Research Centre
on Equines, Sirsa Road, Hisar, Haryana, India

Mesenchymal stromal cells (MSCs) in equines offer promise as
therapeutic aid in the repair of tendons and ligaments. Fetal adnexa,
including umbilical cord, amniotic fluid and Wharton'’s jelly are considered
ideal source of MSCs due to the non-invasive nature of their isolation and

(25)
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TEER cells. However, MSCs iso|ateq

" itor
. _ re primitive progen .
belngts'ousrecesgz:jggs il’[\) equines have not been fully characterized, Tpq
from the

: terize MSCs from equ;
gt - as to isolate and charac equine
objective of t(;“tilsgucldlevéB)r with a view to select the markers to ident;
umbilical cor 4 to optimize the conditions for their in w_tro dl-fferentiation,
these GelLs o stic adherent cells showing fibroblast-|ike

. i la

We |so|?ted ;gl;n;e; ;jtpof 20 umbilical cord blood_ collected after fy|
morphfgaoligan These cells were able to proliferate till passage 20 with
t.‘;:i/ren:age cellndoubling time of 46.40+£2.86 h and plating efficiency of

2 57+0.16%. The cells showed expression of MSC surface markers (CD29,
S . (CboD and CD105) by RT-PCR and BHCCIEREEEEE
S ’ (CD34, CD45 and CD14). Op

matopoietic / leucocytic markers _ ;
1ijniﬁwunocyp/tochemistry, the isolated cells showed expression of CD29, |
|

g cross-reactive mouse anti-human

D90 proteins usin
CD44, CD73 and C P negative for CD34 and CD45. The

tibodies, but tested
el 4 CD73 and CD90 was shown by 96.36%

ion of CD29, CD44,
expression 0 23.23% (£1.29) and 46.75% (+3.95) cells,

+1.28), 93.40% (£0.70), &2 :
Eespect)ively in flow cytometry. Osteogenic induction of these UCB-MSCs

was detected by Alizarin Red S and von Kossa staining and expression of
RUNX2 and osteocalcin by RT-PCR. When cultured in chondrogenic
differentiation media, UCB-MSCs showed m_arked deposutign of
glycosaminoglycans as seen by Alcian blue sﬁalnlng_arjd expression of
collagen 2a I in RT-PCR. Optimum adipogenic differentiation was achieved
using media supplemented with 15% rabbit serum after 10 days of
induction detected by Oil red O staining. Differentiated adipocytes showed
expression of PPAR-yand adiponectin by RT-PCR. Our findings established
the criteria and markers for characterization of equine MSCs and that
UCB being a rich and safe source of MSCs in equines for therapeutic

applications.

ISVIB 2013/
TAI/S
Candidate gene polymorphism for IL-2Ry and
ChB6 gene in indigenous chicken of North
Western Himalayan state of Himachal
Pradesh, India

Reen ] .K, Sankhyan V, Katoch S and Thakur Y.P

Animal Genetics & Breeding, DGCN College of Veterinary & Animal Sciences
CSKHPKYV, Palampur, India -176062

_ Immune system plays important role in protecting poultry from
dlsea_lses. Interleukins, important group of cytokines, plays significant
role in elicitation of immune response. Interleukin-2Ry (IL-2Ry) is shared
b_y recep_tor complex of many interleukins and it induces proliferation and
differentiation of T, B, and NK cells. The chicken B-cell marker (ChB6)
gene has been proposed as a candidate gene in regulating B-cell

(26)
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development. There is limited information on the genetic architecture of
indigenous chicken population. Hardiness/resistance to disease is one of
the unique features of these indigenous chickens. In the present
investigation DNA polymorphism at Interleukin-2Ry chain (IL-2Ry) and
chicken B-cell marker (ChB6) genes were studied by PCR-RFLP technique
in 68 random bred indigenous chicken of Himachal Pradesh, North Western
Himalayan state of, India. Amplification of IL-2Ry and ChB6 yielded PCR
products of 600 and 215bp, respectively. Hph I digestion of IL-2Ry PCR
product generated three pattern i.e. Hph I aa, Hph 1 a/b and Hph I bb
with frequency 0.47, 0.23 and 0.30 respectively. Hph I aa and Hph 1 bb
genotypes revealed only 465 bp and only 454 bp fragments, respectively,
whereas, Hph I a/b genotype resolved both 465 and 454 bp fragments
Pvu 11 digestion of ChB6 generated two patterns i.e. Pvu II aa and Pvu 11
ab with frequency 0.57 and 0.43 respectively. Pvu II aa generated 215
bp fragments while Pvu II bb generated 215, 147 and 68 bp respectively.
Polymorphism observed at both the loci may be used for further exploration
to improve humoral response,

ISVIB 2013/
TAI/6
Antioxidant capacity and free radical
scavenging activity of cow and buffalo milk
during different lactation stages

Shandilya Umesh, Mann Sandeep, Sodhi Monika, Jatav Pradeep,
Sharma Ankita, Mohanty AK!, Kataria RS, Mukesh M

National Bureau of Animal Genetic Resources, Karnal, Haryana
'National Dairy Research Institute, Karnal, Haryana

Milk from dairy animals contains several enzymatic and non enzymatic
antioxidants constituents which are crucial to prevent the production of
reactive oxygen species and help to activate the body antioxidant defense
mechanism. The aim of this study was to evaluate the comparative changes
in total antioxidant capacity and free radical scavenging activity of milk
during the course of lactation in different cattle types and buffaloes. Milk
samples from a total of 55 healthy animals of Sahiwal cows (Indian native
cattle), Karan Frisien cows (Cross-bred) and Murrah buffaloes (Riverine
buffaloes) were collected at different lactation stages; early lactation (5-
15 days), peak (30-60 days), mid (100-140 days) and late lactation
(>215days). The total antioxidant capacity (TAC) of milk was measured
by Ferric Reducing/Antioxidant Power assay (FRAP) and free radical
scavenging activity was evaluated using 1,1-diphenyl-2-picrylhydrazyl
(DPPH) radicals. TAC in milk was observed to be higher during early
lactation in comparison to peak and mid lactation periods. Similar results
were observed for DPPH radical scavenging activity of the samples. A
correlation was observed between the results of FRAP and DPPH assays.

(27)
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These data sugges
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cows had higher =5 total TAC during the course of lactation may HEEdé
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Division of Virology, India
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Sheeppox and goatpox are highly contagious, transboundary and
economically important diseases of goats and sheep, resDGCt.lvely. They
are endemic in Indian sub-continent and caused by §heeppox virus (SPPV)
and goatpox virus (GTPV) of the genus Capripoxvirus (C.aPV), _subfamily
Chordopoxvirinae and family poxviridae. Currently, capripoX viruses are
classified as per host species infected. However, recent studies showed
that SPPV can infect goats and GTPV can infect sheep. Regular outbreaks
of sheeppox and goatpox are reported from India in spite of using live
attenuated vaccines. However, only limited number of studies was carried
out on molecular characterization of vaccine strains, challenge viruses
and field isolates for their host specificity. Therefore, the present study
was aimed to characterize the Indian sheeppox virus - Srinagar vaccine
strain (p 40) by GPCR gene sequencing. The complete ORF of GPCR genes
was amplified from the extracted DNA and cloned into TA cloning vector
and sequenced. Expected full length amplicons size of ~1684 bp was
visualized in agarose gel electrophoresis. On multiple sequence alignment,
the Srinagar vaccine strain possessed SPPV lineage specific amino acid
signatures including 7-amino acid deletion near the N-terminal end. The

present study confirms that SPPV Srinagar strain has sheep specific

signatures.

ISVIB 2013/
TAI/S8

Quantification of milk immunoglobulins in
Pahari and Jersey cross cattle.

ShaLmaj:lllng:a, Singh Geetanjali, Katoch Shailja, Dhiman
Vishal, Chahota Rajesh and Verma Subhash

Department of Veterinary Microbiology, Dr GC Negi COVAS, CSKHPKYV, palampur
176062 (H.P.) !

—
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The biological function of milk
immunity to the neonates and to
infections. The indigenous cattle of
Cattle” serve as an important source o
livestock owners of the state. Pahari ¢

Immunoglobulins is to provide
protect the mammary gland from
Himachal Pradesh called as “Pahari
fincome for the farmers and landless

_ ration of igs could have a possible
role to this effect_. lee present study was therefore focussed on quantifying

LECEELIS A (IELISA) and to compare their levels in
Jersey cross cattle. A total of 20 raw milk samples were processed which
were col!ected from district Kangra and Kullu from both types of animals.
Th_ree dlfferept blocking réagents viz. BSA (Bovine Serum Albumin),
skimmed bovine milk and dog serum were used for the optimisation of
IELISA and later the experiment was performed with dog serum. Mean
concentration of IgG was 0.245 mg/ ml and 0.234 mg/ ml, IgA was
0.1484 mg/ml and 0.1524 mg/ml and IgM was 0.0526 mg/ml and 0.0602
mg/ml in Pahari and Jersey cross cattle respectively. This study concludes
that the mean milk immunoglobulin levels in animals of both breeds are
similar under normal physiological health status. Similar studies performed
under diseased conditions such as mastitis to look at the differential

Ie\I/eIs of milk igs would give insight into their breed-specific protective
role.

ISVIB 2013/
TAI/9

Evaluation of Immunomodulatory activity of
Seabuckthron fruit pulp and seed oil in male
wistar rats

Varshneya Chandresh !, Chauhan Shivani!, Verma Subhash 2

‘Department of Pharmacology and Toxicology, College of Veterinary and Animal
Sciences, CSK Himachal Pradesh Krishi Vishvavidyalaya, Palampur, Himachal
Pradesh, INDIA. 176062.

*Department of Veterinary Microbiology, College of Veterinary and Animal Sciences,
CSK Himachal Pradesh Krishi Vishvavidyalaya, Palampur, Himachal Pradesh, INDIA.
176062.

Sea buckthorn (Hippophae rhamnoides) is a deciduous plant
containing various bioactive substances such as vitamins, carotenoids,
flavonoids, polyunsaturated fatty acids, free amino acids and elemental
components. These components vary substantially amongst various
species or sub- species. The clinical trials and experimental studies during
the 20th have extensively confirmed medicinal and nutritional value of
sea buckthorn (SBT). The present studies were planned to study
immunomodulatory effects of ethanolic extract of the seabuckthorn pulp

(29)
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il istar rats. The animals were 4.
and seabuckthorn seed oil in male Wis re divig
into eight groups viz. Group I control ('no treatment), Group I1 Vitamineg

Group III Chromium (30 mg.kg™ orally), Group 1y

500 mg.kg! orally), _
E:hromium + Pulp extract (100 mg.kg* orally), Group V ChrOmium

Pulp extract (200 mg.kg* orally), Group VI Chromium + seed oj| (5
mgi.)kg'1 orally(/), Group VII Chromium + seed oil (1000 mg.kg Or(all(;g
and Group VIII Chromium + Vitamin o7 _Immuno-compromls_ed Status i,
rats was induced by oral administration of potassuum-drchromate
Immune status of rats against SRBC was evaluated by estimation of
cytokine levels (IFN y, IL-2 and IL.-4) and delayed hypersensitivity reaction,
Chromium significantly inhibited SRBC induced IL—Z, IL-4 and IFN-y
production in rat serum besides significantly decreasing the delayeq
type hypersensitivity reaction. However, p_ulp extract (200mg,kg-1)
significantly (P<0.05) up-regulated the cytokine levels (IL-2 and IFN- Y)
in chromium fed rats as compared to control besides significantly
enhancing delayed type hypersensitivity reaction . However, no significant
change (P>0.05) was observed in IL-4 count in any of the experimenta|
groups. SBT seed oil did not show significant change (P>0.05) in the
immune response compared to either pulp extract or control group. Thus,
the present study on SBT pulp and seed oil indicated that concentration
of 200 mg.kg* of SBT pulp extract can boost the immune system.

ISVIB 2013/
TAI/10
Genetic architecture studies of indigenous
hill cattle of Himachal Pradesh based on
microsatellite markers

Verma Deepak, Katoch S, Sankhyan V and Thakur Y P

Animal Genetics & Breeding, DGCN College of Veterinary & Animal Sciences
CSKHPKYV, Palampur, India -176062

.

The genetic characterization of populations allows evaluation of
genetic variability, a fundamental element in working out breeding
strategies and genetic conservation plans. Microsatellites are presently
among the most favored molecular markers, essentially owing to the
option of blending their analysis with use of the polymerase chain reaction
(PCR). Sixty eight unrelated animals were randomly chosen from the
breeding tract for genotyping with 25 FAO recommended microsatellité
markers. All the amplified microsatellite loci were polymorphic. A total
number of 156 alleles were observed with a mean of 6.24 0.40 alleles PEf
locus. These microsatellites exhibited a high polymorphism as revealé
by a wide range of alleles which varied from 4to 12. The overall effectiVé
number of alleles was less than the observed values across all loci @"
ranged from 3.12 to 8.07 with a mean number of 4.29+0.24.The allel

(30)
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size ranged between 86 bp to 304 bp. The overall means for observed
and expected heterozygosities were 0.79+0.03and 0.74+0.01,
respectively, with range of 0.5235 to 1.0000 and 0.6172 (MM8) to 0.8832
.The observed heterozygosity was higher to expected heterozygosity in
16 out of 25 loci studied. The genetic diversity in the breeds is expressed
in terms of average heterozygosity. The average heterozygosity ranged
from 0.6104to 0.8762. A higher degree of genetic diversity and excess
heterozygosity suggests that hill cattle population of Himachal Pradesh
is a large random mating population and there is absence of genetic
isolation between the sub-populations of this breed from the sampling
area. The study reveals an obvious need for more in-depth and objective
information on wider samples of these cattle in order to access the future
need for conservation and improvement programs to be undertaken.

ISVIB2013/
TAI/11

Preponderance of B-casein A2 allele in cattle
population adapted to high altitude of Leh
and Ladakh region
Verma Preeti’, Sodhi Monika?!, Kumar Prabhat?, Bharti Vijay?,
Mann Sandeep?, Gagoi Deepakz,‘ Kumari Parvesh!, Mukesh M1

‘National Bureau of Animal Genetic Resod\rces, Karnal
*Defense Institute of High Altitude Research, Leh

Cattle genetic resources in Leh and Ladakh region are good source
of primary nutritional requirement to the local as well as Indian army
deployed in Ladakh (L- Sector). The cattle population native to Leh and
Ladakh region has naturally been adapted over many generations region
to high altitude (~3500-5500 m), and chronic hypoxic condition. The Leh
cattle are considered to be genetically unique population which needs to
be characterized for its optimal utilization and improvement. It would be
prudent to look into the allelic profile of candidate genes related to milk
quality production traits in Leh cattle. In the present study, an effort was
made to delineate the allelic distribution of A1/A2 alleles of B-casein in
Leh cattle. B-casein is second most abundant protein (25-35%) in cow’s
milk and has 13 known variants. However, Al and A2 are reported to be
the most abundant forms in dairy cattle. Variant A1 has been shown to
have association with the production of beta-casomorphin 7 (BCM 7), a
bioactive peptide ‘opioid’ produced during the gastrointestinal digestion
of raw/processed milk. BCM-7 has been implicated as a risk factor to
several health disorders such as type I diabetes mellitus, coronary heart
disease, sudden infant death syndrome, arteriosclerosis, schizophrenia
and autism. Although evidence for a clear link between A1 B-casein and
a disease state has not been well demonstrated, it is necessary to monitor

(31)
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the status of Al/A2 alleles in Leh cattle as a caution
Investigations in recent past have shown widespread prese ary meagy,
A1 allele in European cattle while Indian native cattle breed s ° B-case.e'
tr_me near fixation of A2 allele. In this study, the first systeS ha,Ve revey 4
distribution of p-casein A1/A2 variant in Leh cattle adaptedTatl.c Feport Sd
was copducted. In 62 animals belonging to 10 different |oo h.'gh altitudn
Leh region, A2A2 genotype was found to be predominant (0 %atlons acros:
by A1A2 (0.185). None of the studied animal revealed A'1A15)’f°“°Wed
Allele frequency distribution indicated predominance of fal 9€notype
nto Al (0.092). As A2 allele fFEQU\e/?]z;apb;ft Ai
ern

variant (0.908) in compariso
was on the higher side, it could be suggested th
- side, at the sc '
Al B-casein associated health issues is on the safer sisga;;,lol_gﬂated to
Cattle.

The present data also su [
ggest that bulls being used u
programme should be screened in order to check disggrenrint;?eding
Ion of

undesirable Al allele among the Leh cattle.
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ISVIB 2013/
TAII/1

Dete_ction t_)f Pasteurella multocida by Loop
mediated isothermal amplification (LAMP)

Akondi Sivaramakrishna!, Arora A. K2 and Sharma N.S?

'M.V.Sc. Scholar,.Depar§ment of Veterinary Microbiology, Guru Angad Dev
Veterinary and animal Sciences University, Ludhiana 141004, Punjab, India

2 Profegsor, De_partment of Veterinary Microbiology, Guru Angad Dev Veterinary
and animal Sciences University, Ludhiana 141004, Punjab, India

° Senior Scientist — cum - Head, Department of Veterinary Microbiology, Guru

Angad Dev Veterinary and animal Sciences University, Ludhiana 141004, Punjab,
India

Pasteurella multocida is an important pathogen affecting livestock
and poultry causing significant economic losses. A loop-mediated
isothermal amplification (LAMP) assay using four primers targeting a
conserved region of the kmtl gene to diagnose Pasteurella multocida.
The LAMP was carried out at 64°C for 45 min, the LAMP products could
be visually confirmed using fluorescent dye SYBR Green I as detection
reagent both with naked eye as well as under UV-illumination. The
sensitivity of the LAMP assay was 104 fold higher than PCR. Furthermore,
no cross-reactivity was founded with the other tested bacteria. The

developed LAMP assay allows easy, rapid, accurate and sensitive detection
of Pasteurella multocida.

Keywords: LAMP, Pasteurella multocida, kmtl gene
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Mastitis is very serious and most common infectious disease in dairy
animals across the world. Mastitis is also economically dgmaglng disease
which not only affects the quality of milk, its products, its yield 'but also
a great threat to dairy industries worldwide. The present §tudy is a part
of research work carried from February to October 2013 in the Dept. of
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Marek’s disease (MD) is a lymphoproliferative disease of chickens
that causes significant economic losses in the poultry industry. Village or
dgsi chicl_<ens are considered to be resistant to commonly encountered
dlsease§ in commercial layer flocks. However, now a days desi birds aré
reargd In an intensive manner and more over proper vaccination is not
carried out, hence it also susceptible to various diseases encountered in
commercial layers. This report describes the occurrence and pathology
of Marek’s disease in desi chicken reared in a semi-intensive system. TWO
85 days old desi birds from a flock of 210 were submitted for postmortem
g)\;glma:naet;ioond W;t?t‘ history of dullness, depression and chronic mortality
iy IivFe)r waso d_f:veeks with cumulative mortality of 9 per cent. Gross!Y,
rioterd fusely enlarged and occupied the entire abdomen:

culus was thickened with prominent mucosal glands. Splee”
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Outbreaks of infectious disease dre a constant risk for the poultry
industry, among them respiratory tract pathogens are of major concern,
which causes heavy economical losses both in terms of production and
cost of treatment. The severity of the diseases was exacerbated as the
result of mixed infections with other respiratory pathogens. Severe
outbreaks with high morbidity and mortality observed in chickens were
frequently due to concurrent infections. This report deals with the
synergistic pathological effect of Mycoplasma gallisepticum (Mg) and
Escherichia coli infection in layer chickens. Mycoplasma gallisepticum
causes chronic respiratory disease (CRD) in chickens and other fowl.
Predisposing pathological effect of Mycoplasma gallisepticum to E.coli in
layer chicken was evaluated in 70 commercial layer chicken farms.
Necropsy was carried out on recently died chickens and samples such as
trachea, lungs, air sacs, and swabs of infraorbital sinus exudates and
heart blood were collected. These samples were utilised for the
confirmation of etiological agents. E.coli was confirmed by their growth
characteristics on Eosin Methylene Blue (EMB) agar media. In polymerase
chain reaction (PCR) Mg positive samples produced 530bp products
corresponding to their 16S rRNA. Among the 70 farms 11 were positive
for Mg alone and 27 were positive for both Mg and E.coli. T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>