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About the Cover

The Kelpies are 30-metre-high horse-head
sculptures, standing next to a new extension to
the Forth and Clyde Canal, and near River
Carron, in The Helix, a new parkland project
built to connect 16 communities in the Falkirk

Council Area, Scotland. The sculptures were
designed by sculpror Andy Scotr. In a
monumental feat of engineering, The Kelpies
rose from the ground in just 90 days, in October
2013.

The sculptures form a gateway at the eastern
entrance to the Forth and Clyde canal, and the
new canal extension built as part of The Helix
land transformation project. The Kelpies are a
monument to horse powered heritage across
Scotland. The Kelpies name reflected the
mythological transforming beasts possessing the
strength and endurance of 10 horses; a quality
that is analogous with the transformational
change and endurance of Scotland's inland
waterways. The Kelpies represent the lineage of
the heavy horse of Scottish industry and
economy, pulling the wagons, ploughs, barges
and coalships that shaped the geographical
layout of the Falkirk area.
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Director's

After a modest commencement in 1985,
NRCE continued in bringing improvements in
health and productivity of equinesin India. The
current report showcases zeal and
enthusiasm in all of us at NRCE to work hard
for the global competition in generation of
commercially viable technologies and
demand-driven research for benefit of the
farmers. The Centre has projects in the area of
vaccinology, diagnostics, therapeutics and
equine reproduction. It has attained national
and international recognition for quality
research on important infectious diseases of
equines through its OIE twinning programmes.
Efforts towards the improvement in health and
productivity of the equines will help in
achieving the goal of sustainable development
with social justice for the poorest-of-the-poor
farmers.

The research ventures of the Centre received major boost during the year through 36 ongoing research projects,
including 13 externally funded projects. During the year, scientists published 43 original research articles in international
journals and national refereed journals. In addition, 15 book chapters/ technical bulletins/ popular articles and 30
research abstracts were published by the scientists. The scientists of the Centre participated in various Seminars,
Conferences & Symposia and presented 29 research papers.

During the year, technology development, assessment and transfer to end-users have been the mainstay activities of the
Centre. Rapid diagnostic kit for diagnosis of Theileria equi and r-protein-based ELISA kit for differentiation of EHV1/4
infection were released by Hon'ble Minister of Agriculture & Farmers' Welfare, Sh. Radha Mohan Singh. In addition,
recombinant protein-based ELISAkits for diagnosis of glanders were provided to diagnostic laboratories of six states. An
indirect ELISA for Japanese encephalitis and whole cell lysate antigen-based ELISA for Trypanosoma evansi were also
provided to Assam Agricultural University, Guwahati to develop diagnostic facilities in north-eastern region. In addition,
PCR assays for Vesicular stomatis virus and Venezualan equijne encephalitis virus were developed using synthetic gene
technology.

The Centre maintains nationwide vigil on important equine infectious diseases through active surveillance and
monitoring programme. During 2017-18, 1446 equine serum samples from 7 states were tested for various diseases like
equine infectious anaemia, equine Influenza, equine herpesvirus 1, Japanese encephalitis, trypanosomosis,
piroplasmosis, Salmonella Abortusequi and brucellosis. Through paid consultancy and diagnostic services for important
infectious diseases of equines, the Centre generated revenue of Rs 55.81 lakhs, primarily by testing 3877 equines for
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equine infectious anaemia and 4606 for glanders.

During 2017-18 incidence of equine glanders was all time high with 407 cases reported from 10 states of India. A planned
surveillance of glanders in Uttar Pradesh led to detection of 253 cases widely spread over 50 districts. Incidence of
glanders in Uttar Pradesh and Delhi was alarming, attracting attention of electronic and print media. This calls for a nation
wide surveillance and control programme for total eradication of glanders from India.

In our endeavour to develop refined vaccines, EHV1 clone employing bacterial artificial chromosome mediated
mutagenesis was developed for its use as vaccine candidate. In addition, recombinant equine influenza virus generated
through reverse genetics was evaluated as vaccine candidate in mouse model.

The research on development of herbal drugs for Theileria equi and novel drug molecules for Trypanosoma evansi
treatment made headway during the year. Our scientists also focused on management of colic and interventions against
osteoarthritis using nano-delivery vehicles. Our results on exploration of phage cocktails for treatment of mastitis gave
encouraging results. The antiviral activity of SERCAinhibitor was also evaluated in vitro against PPRV and NDV.

The phenotypic and genetic characterization of donkey breeds, Marwari horses and development of DNA typing for
parentage testing has been done. With the standardization of parentage verification in equines using microsatellites,
NRCE is working on starting parentage testing for commercial purposes.

During the year 2017-18, NCVTC accessioned a total of 70 bacteria, 27 viruses, 24 bacteriophages, 36 recombinant
clones and 8 genomic DNA making the total collection of veterinary microbes to 2497 and cumulative culture collection of
microbes to 3403.

The centre extended equine welfare activities in different parts of the country by organizing health camps and interactive
farmer meets to educate equine owners on various aspects of disease control and management. Under Mera Gaon Mera
Gaurav programme NRCE scientists coordinated agriculture, animal health related activities and social awareness
through government officials and village Panchayats. The emphasis was laid on creating awareness about diagnosis and
treatment of affected animals, soil conservation, controlled use of chemical fertilizers by the farmers.

The centre has taken initiative for equine tourism at its Bikaner campus, where an equine museum, herbal park,
information centre, souvenir shops have been established. In addition, tonga riding has been started, which is popular
amongst visiting tourists.

The competence of the scientists and technical officers brought laurels to the centre. This year six awards and two
fellowships were bestowed on NRCE staff, including ICAR Lal Bahadur Shastri Outstanding Young Scientistaward, ICAR
CashAward Scheme 2016 and Women Scientist Award-2017 by ICAR and other scientific societies.

| would like to take this opportunity to record my sincere thanks to the Chairman and the Members of the Publication
Committee for bringing out this excellent annual report of the Centre with a new look and substantial improvement in the
quality of its publication.

| gratefully acknowledge the whole-hearted support extended to me by Dr Trilochan Mahaptra, Secretary DARE &
Director General ICAR; Dr Joykrushna Jena, Deputy Director General (Animal Science), ICAR, New Delhi. My thanks are
also due to the Assistant Director Generals Dr Ashok Kumar (Animal health), Dr B.S. Prakash (Animal Nutrition and
Physiology) and Dr R.S. Gandhi (Animal Production and Breeding) and Principal Scientists (Dr Rajan Gupta, Dr Vineet
Bhasin, Dr Jyoti Misri and Dr Neelam Gupta) at ICAR Head quarters for their continuous support to NRCE.

B patle
(B.N. Tripathi)



Executive Summary

The Centre made significant research contributions
through 36 research projects, including 13 externally
funded projects by DBT, DST, DRDE, ICAR extra mural and
OIE during the year. The Research Advisory Committee for
guiding the Centre was re-constituted under the
chairmanship of Dr M.P. Yadav during the year. The salient
achievements of the Centre during 2017-18 are outlined
below.

The Centre maintains nationwide vigil on important equine
infectious diseases through active surveillance and
monitoring programme. During 2017-18, 1446 equine
serum samples from 7 states were tested for various
diseases like equine infectious anaemia (EIA), equine
Influenza (El), equine herpesvirus 1 (EHV1), Japanese
encephalitis (JE), trypanosomosis, piroplasmosis,
Salmonella Abortusequi and brucellosis. The percent sero-
prevalence for various diseases were 60.78% for
piroplasmosis, 15.56% for EHV1, 6.98% for
trypanosomosis, 2.35% for JE and 0.62% for EI. None of
the equines were found positive for EIA, brucellosis and
SalmonellaAbortusequi.

Monitoring of infectious animal diseases in north-eastern
states of India is being undertaken by the Centre.
Surveillance for influenza A, Japanese encephalitis and
trypanosomosis in north-eastern region was undertaken as
there is continuous threat of emergence of trans-boundary
infectious diseases from neighboring countries. During this
year, a highly sensitive indirect ELISA for Japanese
encephalitis developed by ICAR-NRCE and whole cell
lysate antigen of Trypanosoma evansi were supplied to
AAU, Guwahati for developing diagnostic competence in
this region. Out of 50 cattle and 49 pigs tested for T. evansi
antibodies, 2 cattle and 3 pigs were found positive by
antibody ELISA. This is the first report of T evansi
infection in pigs of NER. Out of 98 pig serum samples
tested for JEV antibodies, 15 (15.3%) were found
positive. None of ducks (23), yaks (30) and bovines (22)
tested positive for JEV antibodies. Out of 69 pigs' nasal
swabs tested for influenza A viruses by RT-PCR assay
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targeting partial matrix gene, 13 samples were detected
positive. District-wise JEV sero-prevalence in pigs in
Assam was done during the year. On screening 304 pigs,
maximum seroprevalence was reported from Kamrup
followed by Jorhat district of Assam.

Identification of latently infected horses might help in EHV1
control programs as these animals are responsible for
maintenance of virus in the equine population. In this
direction, 24 aborted mares were tested after 6 months for
the presence of viruses in their nasal and vaginal swabs by
EHV1 gB-q PCR. Although, these animals were negative
for virus shedding, however we could confirm latent
infection by demonstration of expression of LAT in cDNA
isolated from PBMCs.

EHV1is animportant, ubiquitous equine viral pathogen that
causes significant economic losses to the equine industry. It
produces well documented syndromes of respiratory
disease, abortion, neonatal foal death and
myeloencephalopathy in equine populations. EHV1
glycoproteins especially gB, gD and gM play important role
in pathogenesis and generation of protective neutralizing
antibodies. These glycoproteins alone or in combination
are good target candidate for development of recombinant
protein-based or DNA based vaccines against EHV-1.
During the year, we evaluated glycoproteins as
immunogens in mouse model. On challenge, it was
concluded that maximum protection in mice was provided
by gB followed by gD and gM.

EHV1 vaccines currently in use in India induce short-lived
humoral and cellular immunity. Therefore, development of
live attenuated vaccine is priority to boost immune
response. The bacterial artificial chromosome (BAC)
cloning and mutagenesis approach is being used to
develop an effectively attenuated EHV1 virus. In this
direction, a recombinant EHV1 has been developed
employing bacterial artificial chromosome mediated
mutagenesis with a view to develop it as potent modified
live vaccine candidate.

For refinement of vaccine for equine influenza, efforts were
made for generation of reverse genetics based equine
influenza virus and explore its potential as vaccine
candidate through challenge studies in mouse model. The
inactivated recombinant equine influenza virus vaccine
having a backbone of HIN1 and H3N8 from 2008-09
equine outbreak in India adjuvanted with Montanide + CpG
provided enhanced protection.

In view of significance of emergency preparedness against
exotic equine viral diseases of zoonotic importance, nucleic
acid based diagnostic PCR assays were standardized to
detect Vesicular stomatitis virus and Venezuelan equine

<456

Tgell RUd 2| Sisdl Uerarel @ forg fteror fay g
98 3R URA T 4 | 15 (15.3%) FHRIHE UTY 7Y
| Sl (23), I1H (30) IR AT (22) & T oigdl
Al & AT IHRIAS gl UTU U |
IRSI-URIRBIR IR gRT 3Mf¥d dfgaw S &l
TR PR SHUST T aRRE & forg udleror oy 71y,
69 IRI & AATRABT TAT 3§ I 13 T FHRIHD UTY
1Y, 304 F3RI BT 9 B UR HM & SIREIC fofel
H STfRIHdH SIS FehTHddT Bl T el |

e (efcwe) SUdl 1 WHHY P ygar suddl 1
fRI=0T BRIGHT H§ Aeg B Ahdl & difd I gIfsai
A B [ @ B forg R €1 39 e +
ST 1 SHEI—FARIIRIR gIRT A1RYT IR A Fed
H aRE B SURARY & o1y 6 7EM & 91< 24 ©TST BT
TRIeTOT foharm 127 | T=af 3 SIeR araRd 9feT & forg
ABRIAS o, IR TAYS! (LAT) &I fWaafdd &
TGe A HHHT BT gie o TS |

SUFd! 1 U He@yul, ATl 37%q faurey AT 8 S
31ed BT IIRNF JHAM YgAN & | Ig T T,
T, daema R @1 gg SR sEl H
AgArEabete RigH e aRear 21 gwadl
AP a2y 9 & ST (gB), ST (gD) iR
SHTH (gM) TS iR GREATHS Yarel a4 H
Hecaqol A1 o €1 el A1 wASH H A
TATSHIUICH U=l —1 & RaelT® g HATSIdh Grei
3METRE IT ST SR Sl & eI & oy 3/
IHRIGIR 2| 9¥ & SR, &I H TASBUCH &l
EHTHROT (T 1T | I8 ey Ryeprett 1T fh <@l o
Sifdrrad GReT Sl SR SiYA & Uedr Siidl gI_T
PHEIRIIN

SUEdl 1 NPT YR B U Y- AAToTd STdl 1 Slepl
fAefa fear & S dRIRTa $EM [oRE
qegel IaRadd bl afid @edr & dife 39
IfFTeell Fenfad Hoiid Idbl IHEaR & w4
faefid favar s wa |

31eq Uel & Tl HI [T PR 7 Rasd sHfead
JITETRT 3729 STHUSI aTIRA & I b ol YT
Y T IR FEl & Alsd H egd= & AeH | S
T &THT DT YT STIT AT | IR H 2008—09 & HehTY
W faafa faury & wrer Apiface 3red gyl
fauT] gRT AR S+ & A1y Af%pa S 4
31fere GReT USTH &l TS |

SFIfe® #ed @ Al fummta e & Raars
SITATTBTCI AN & Heed Pl 4 H I@d gY,




encephalitis virus (VEEV). In addition, an ELISA was
standardized using recombinant protein for Vesicular
stomatitis virus. Equines were also screened for Rift Valley
fever by ELISA.

Neonatal mortality is a significant problem for the equine
industry. Since E. coli and Rhodococcus equi are two
important pathogens affecting foals, the study was
undertaken to characterize virulence of these two
pathogens isolated from the clinical samples. Majority of the
R. equiofisolates (92-100%) were carrying virulent genes.

Trypanosma evansi and Theileria equi are tick borne
hemoprotozoan parasites of equines and responsible for
considerable economic losses to stakeholders. Available
chemotherapeutics are incapable to clear parasitaemia
completely from the affected host and entail multiple
dosages, which consequently prompt severe multiple
organ toxicity to treated host.

During the year, we evaluated cytotoxicity of three drugs
viz., Chlorpromazine (CPZ), Indatraline and SC-1. These
drugs exhibited significant growth inhibition efficacy against
T.evansi. The in vitro cytotoxicity assays revealed that the
drugs were not toxic even up to 5-20 x of effective drug
concentration, indicating wide margin of safety. However,
these drugs were not effective against T. evansi in mouse
model.

In order to develop herbal therapeutics against Theileria
equi, methanolic bark extracts of plants were tested against
T equi in MASP culture system. The ethyl acetate elutant
fraction of methanolic extract from the bark significantly
inhibited the in vitro growth of T. equi.

The nanoformulations for tissue repair using metal oxides
and polymers mimicking the natural environment in the
cartilage extra-cellular matrix as carriers were synthesized.
Cytotoxicity studies of nanoformulations on horse fibroblast
cells revealed a concentration-dependent safety and
cytotoxicity.

Colic causes economic losses in the form of morbidity &
mortality. To identify risk factors of colic in indigenous
horses, a survey of horses of Rajasthan and Punjab was
done. Incidence of colic in groundnut straw, wheat straw
and wheat straw +groundnut/moth straw fed horses were
475, 26.73 and 3.12 %, respectively. Month wise analysis
to identify the risk factors of colic incidence at an organized
farm revealed the highest incidence of colic in September,
coinciding with supply of green fodder (sorghum and pearl
millet).

Asurvey was also done in Rajasthan and Punjab to assess
the incidence of reproductive problems in breedable mares
and it was observed that incidence of abortion, repeat
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breeding, anestrous and metritis were very frequent.

Parentage testing in horses has become a necessity for
breeders to assure horse pedigree integrity. Microsatellite
based genotyping for the confirmation of parentage of was
standardized. Atotal of 282 samples were genotyped with
multiplex PCR reactions covering total of 21 microsatellite
markers.

Genetic characterisation of Marwari breed assists in
determination of genetic diversity, relatedness within
population and distinction from other breeds. Out of 30
microsatellite markers studied in six multiplexes for genetic
characterization of 282 DNA samples, the microsatellite
marker TKY 333 was found to be the most contributing
marker of genetic diversity.

Amineral mixture specific to an area is more suitable to the
livestock of that area as this will supplement the deficit
minerals and make a balanced ration. Mineral status in the
equine fecal and hoof samples collected from various
districts of Rajasthan revealed deficit in calcium,
phosphorus andzincin equines.

National Centre for Veterinary Type Cultures (NCVTC)
activities includes isolation, identification, characterization,
and preservation of microbial cultures. During the year
2017-18, a total of 70 bacteria, 27 viruses, 24
bacteriophages, 36 recombinant clones and 8 genomic
DNA were accessioned making the total collection of 3403
microbes.

Poxvirus infections are endemic in the country. Efforts on
isolation, characterization and preservation of the
circulating poxvirus strains led to the acquisition of 50
different pox virus isolates from different livestock (cattle,
sheep, goat buffalo, pig, camel) and poultry. A study
conducted to find out the presence of different fowl
adenoviruses (FAdVs) among broilers in different poultry
farms of Haryana revealed the circulation of fowl
adenovirus belonging to Group E and Group C among
broiler chicken.

Investigation on the prevalence of porcine respiratory
viruses among swine population from Haryana, Mizoram,
Guwahati, Meghalaya & Mumbai revealed the co-
circulation of porcine circovirus 2, influenza Aviruses (IAVs)
and PCMV in various combinations in healthy domestic
pigs. Some of the influenza A viruses (IAVs) were very
closely related to human influenza viruses (seasonal HIN1 &
H3N2 viruses) indicating the possibility of reverse zoonosis. A
library of recombinant clones (36) of various genes of these
porcine viruses has also been created at NCVTC.

In an attempt to find target for development of novel antiviral
therapeutics, sarco/endoplasmic reticulum calcium-
ATPase (SERCA) was evaluated. SERCA, a membrane
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bound cytosolic enzyme known to regulate the uptake of
calcium into the sarco/endoplasmic reticulum from the
cytosol. The study revealed that SERCA can also regulate
Peste des petits ruminants virus (PPRV) and Newcastle
disease virus (NDV) replication.

Mastitis is economically devastating and most important
disease of dairy animals. Various bacteria identified in
mastitis included Staphylococcus aureus ssp. aureus,
Staphylococcus haemolyticus, S. agnetis, S. sciuri, S.
xylosus, S. chromogene, S. epidermidis, E. coli,
Streptococcus dysgalactiae and Klebsiella pneumoniae.
Fourteen bacteriophages were isolated from these animal
farms and biological activity of the phages indicated that the
phage cocktails were active against majority of mastitic
pathogens and phage-BPA116 alone was active against
various species of Staphylococci.

Mule dung contains microorganisms which may be of public
health and environment concern. The mule dung collected
from Katra region (Jammu) was subjected to metagenomic
analysis. The findings identified bacteria of pathogenic
potential including, Bacteroides fragilis; Orientia
tsutsugamushi; Erysipelothrix rhusiopathiae; Erysipelothrix
larvae; Neisseria perflava, etc.

During 2017-18, the scientists of the Centre published 43
original research articles in international journals and
national refereed journals. In addition, 15 book chapters,
technical bulletins, popular articles and 30 research
abstracts were published by the scientists. The scientists of
the Centre participated and presented 29 research papers
in various seminars, conferences and symposia. The
scientists of the centre also delivered 24 expert lectures in
various workshops and training programmes.

The Centre provides expert trainings to various
stakeholders. DBT sponsored training on “Bioinformatics
tools & their application in biological research” was
organized during 5-7 September 2017. In addition, trainings
on artificial insemination, equine health & managementand
glanders diagnosis were also organized during the year.

The centre extended equine welfare activities in different
parts of the country by organizing health camps and
interactive farmer meets to educate equine owners on
various aspects of disease control and management.
Under Mera Gaon Mera Gaurav programme, NRCE
scientists coordinated agriculture, animal health related
activities and social awareness through government
officials village Panchayats. Social campaign on 'save girl
child'was also undertaken in this programme.

Infrastructure development and upgradation activities
continued at NRCE during 2017-18. Equine eco-tourism
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was initiated at Bikaner campus. A user friendly mobile app
“Info-equine” was developed for equine owners, veterinary
officers, animal husbandry department officials, students
and other stakeholders.

The Centre organized various activities under directives
from Government of India. World Veterinary Day (April 29,
2017); Cleanliness drive under the Swacchata abhiyan
programme (April 29 to May 22, 2017); International Day for
Yoga (June 21, 2017); Independence Day (August 15,
2017); Tree plantation on Van Mahotsav (August 8, 2017);
Agriculture Education Day (December 1, 2017); World Soil
Day (December 05, 2017); 69" Republic Day (26 January
2018) were organized. The 29" Foundation Day of the
Bikaner campus (September 28, 2017.) and 33"
Foundation Day of Hisar campus (November 26, 2017)
were celebrated with great fanfare.

Technology development, assessment and transfer to end-
users are the mainstay activities of the Centre. During the
year, rapid diagnostic kit for diagnosis of T. equi and r-
protein-based ELISA kit for differentiation of EHV1/4
infection were released on July 16, 2017 during 89" ICAR
Foundation Day by Hon'ble Minister of Agriculture &
Farmers' Welfare. In addition, glanders recombinant
protein-based ELISA kits for glanders were provided to six
states.

The Centre also offers paid consultancy and diagnostic
services for important infectious diseases of equines.
Under this programme, 9039 equines were tested and a
revenue of Rs 55.81 lakh was generated through
contractual diagnostic services.

The scientists of the Centre upgraded their skills in the world
renowned laboratories. Dr Naveen Kumar attended three
months training programme at Division of Infection and
Pathway Medicine, University of Edinburgh, UK. Dr
Shanmugasundaram completed his PhD from University of
Guelph, Guelph, Ontario, Canada. Prestigious awards
were also bestowed on NRCE scientists and staff, including
Dr Taruna Anand, Dr B.R. Gulati, Dr Nitin Virmani, Dr R.A.
Legha, DrAnuradha Bhardwayj, Dr T.R. Talluri, Dr B.C. Bera
and ShMukesh Chand.
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Horses have been domesticated and
used by humans since ancient times.
Humans have conquered the world with
the aid and sacrifice of the loyal horses.
They have played major role in the rise
and fall of empires and the conquest of
great battles. Horses have played an
important role in the human progress
including development of transport
systems, agriculture and forestry. The
importance of horses has decreased due
to mechanization. However, they are still
being used in hilly and difficult terrains and
are an important source of livelihood for
marginal farmers and landless laborers.
Donkeys are used as pack animals by the
poorest of the poor. These are used by
shepherds while grazing the herds. At the
same time the mules are providing
efficient draught power for pulling the
carts. Horses, due to their power, agility,
gracefulness and speed, are increasingly
being used for personal pleasure and in
sport competitions.

Considering the importance of equines and cater to the
needs of equine health and augment equine productivity,
Indian Council of Agricultural Research established
National Research Centre on Equines (NRCE) on
November 26, 1985 at Hisar (Haryana). The main
campus of NRCE has state-of-the art laboratories and
facilities for undertaking research in areas of equine
virology, bacteriology, parasitology, immunology,
pathology, medicine, biochemistry and biotechnology.
The research activities are supported by centralized
facilities such as animal and agriculture farms,
experimental animal facility, microbial containment
laboratory, AKMU cell, ATIC, library and Info-equine

museum. A regional station of NRCE, named Equine
Production Campus (EPC) was established in 1989 at
Bikaner to undertake research on equine production,
genetics and breeding, reproduction, physiology and
nutrition. Bikaner campus has well maintained herd of
Marwari, Kathiawari, Zanskari and Manipuri horses and
indigenous and exotic donkeys. The National Centre for
Veterinary Type Cultures (NCVTC) was established in the
year 2005 at NRCE, Hisar, for collection and preservation
of microbes of animal origin and veterinary importance.
Presently, the Centre is working through 14 network units
spread throughout the country.

(N =
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MANDATE OF NRCE
o Basic and strategic research on equine health
and production.

e To provide advisory and consultancy services
and capacity development.

SALIENTACHIEVEMENTS

During past 32 years, NRCE has contributed significantly
in the area of diagnosis and control of equine infectious
diseases by providing state-of-the-art diagnostics and
biologicals. The Centre is striving hard for conservation
and characterization of Indian breeds of equines in the
country and even established nucleus herds of
representative breeds of equines in its Bikaner campus.
Some of the achievements and accolades of the centre
are listed below:

Development of diagnostics for equine diseases

The Centre has been recognized as National Referral
Centre for diagnosis of important equine infectious
diseases by Department of Animal Husbandry, Dairying &
Fisheries, Ministry of Agriculture, Government of India.
The Centre has developed and refined diagnostics
againstvarious equine diseases:

o HERP kit for field diagnosis of equine herpesvirus 1
(EHV1)infection.

o COFEBKitfordiagnosis of Theileria equi.

o Aneutralizing monoclonal antibody-based diagnostic
kit 'Equiherpes B-ELISA' for EHV1 antibody
detection.

e A type-specific ELISA and real-time PCR for
differentiation of EHV1 and EHV4 infections.

o Complement fixation and r-protein-based ELISA for
diagnosis of glanders.

o A monoclonal antibody-based sandwich ELISA and
RT-PCR for detection of equine rotavirus (ERV) from
faecal samples.

e RT-PCR and real-time RT-PCR based assays for
typing and diagnosis of equine influenza virus.

o Arecombinant antigen based-ELISA for detection of
antibodies to Theileria equi.

o Anindirect ELISA using whole cell lysate antigen and
PCR for detection of Trypanosoma evansi.

e ELISA and RT-PCR for diagnosis of Japanese
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encephalitis.

o A recombinant protein-based indirect ELISA for
serodiagnosis of equine infectious anemia.

Development of vaccines and immuno-biologicals

o Inactivated EHV1 vaccine “Equiherpabort” using
indigenous virus for prevention of abortions in mares.

o Inactivated equine influenza vaccine using
indigenous isolate (A/equi-2/Ludhiana/87). The
vaccine was updated in 2008-09 incorporating recent
virus strain {A/eg/Katra-Jammu.06/08 (H3N8)}.

o Bacterin and outer membrane protein-based vaccine
for Salmonella Abortusequi.

e Monoclonal antibodies against EHV-1, equine
rotavirus, equine influenza, Japanese encephalitis
and Trypanpsoma evansi.

Surveillance and monitoring of equine diseases in
India

ICAR-NRCE is involved in nation-wide monitoring and
sero-surveillance of important equine infectious diseases
with a view to manage, control and eradicate diseases.
Some of the salient achievements under seromonitoring
include:

o India has gained OIE disease-free status for African
horse sickness (AHS) in 2006 based on sero-
monitoring data generated by NRCE,.

o Clinical cases of equine infectious anemia (EIA) have
not been reported since 1997. Only two sero-positive
cases (one mule from Uttarakhand in 2009 and one
horse from Haryana in 2011) were detected and
culled. Control of EIA in India was possible due to
timely diagnosis and implementing package of
practices formulated by NRCE.

o Outbreaks of glanders in equines have been
detected since 2006-07 from different states and
control measures are being adopted for preventing
their further spread.

OBJECTIVES OF NRCE

o Generation of demand-driven technologies for
equine health and production management.

o Capacity building for competitive equine power
utilization in agricultural operations to serve the
under privileged under changing environment &
S0Ci0-economic scenario.



Effective control of equine influenza outbreak of 1987
(involving 83000 equines) was done by
implementing biosecurity and development of
effective vaccine. Similarly, a major outbreak of
equine influenza that spread in 13 different states of
India during 2008-09 and caused huge mortality and
economic losses, was timely diagnosed and
controlled in collaboration with state animal
husbandry departments.

Characterization of equine pathogens

Nucleic acid sequencing of HA, M, M1 and M2 genes
of equine influenza virus (EIV) isolates from 2008
outbreak (A/eq/Jammu-Katra/08, Aleq/Mysore/08
and Aleqg/Ahmedabad/09) revealed clustering of
Indian and Chinese isolates in a separate cluster
designated as “Asian clade” and vaccine updated
accordingly.

Sequencing of VP7 gene of equine rotavirus isolates
indicated circulation of G10, G3 and G6 serotypes in
India.

Whole genome sequence analysis of Japanese
encephalitis virus isolated from an equine indicated
virulent strain of genotype 3 is causing the disease in
equine.

The in-vitro cultivation of T. evansiand Theileria equi
was successfully established.

Experimental mouse models for equine influenza
and equine herpesvirus 1 infections developed.

Phenotypic and genotypic characterization of Indian
equine breeds

Six equine breeds namely, Marwari, Kathiawari,
Spiti, Zanskari, Bhutia and Manipuri, have been
characterized on the basis of their biometric indices
and coat colour.

High genetic diversity observed between Spiti and
Thoroughbred, followed by Spiti and Kathiawari
while Zanskari and Manipuri are the least
differentiated.
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Indian breeds form three distinctive clusters based
on Bayesian analysis: (a) Kathiawari; (b) Zanskari,
Spiti & Manipuri and Bhutia ponies.

Establishment of nucleus herd

ICAR-NRCE has initiated in-vivo conservation
programme in the form of developing an equine sanctuary
at EPC, Bikaner where nucleus herds of different Indian
horse breeds are being maintained:

Marwari horses from Rajasthan; Kathiawari horses
from Gujarat; Zanskari ponies from Zanskar valley
(Jammu & Kashmir) and Manipuri ponies from
Imphal (Manipur)

In addition, herd of indigenous and exotic donkeys is
being maintained:

Small grey and large white donkeys for conservation
and improvement of donkeys.

Poitou donkey herd for improvement of indigenous
donkeys and for production of superior mules.

Improvement in production potential of equines

In order to conserve the germplasm of indigenous
equine breeds, cryopreservation of semen of
Marwari, Zanskari and Manipur stallions and Poitou
donkeys has been done.

Artificial insemination using frozen semen has been
perfected for production of superior quality horses,
mules and donkeys.

An eCG based sandwich ELISA has been developed
for pregnancy diagnosis between days 30 to 150 of
gestationin mares.

Pregnancy diagnosis between days 14 and 18 post-
insemination has been perfected using
ultrasonography in donkey and horse mares.

Donkey fibre has been used to produce carpets by
mixing with sheep fibres (40:60).

Marwari

Kathiawari

Zanskari
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Utilization of equine energy in agricultural activities

Single animal drawn matching plough, seed drill (two
furrow) and harness have been designed and
developed for donkeys and mules for agricultural
operations like ploughing and sowing.

The mules have been used for chaff cutting operation
with average output capacity of 660 kg/hour of
chopped bajra straw in rotary mode chaff cutter.

The technique of vermi-composting of equine dung
has been optimized for use in agricultural fields.

Patents granted

A method for preparation of a diagnostic kit useful for
forecasting equine herpesvirus-1 disease (Patent
No. 55E4-1891278 dated 25.10.2003).

A method for preparing complement fixation test
based (COFEB) kit for diagnosis of Babesia equi
infection of equines (Patent No. 196690 dated
31.07.2009)

Patentsfiled

A highly sensitive kit for detection of antibodies
against Theileria equiin serum of equids. Application
No. 2763/DEL/2012 dated 06.09.2012

Nano-drug delivery for quinapyramine sulphate.
Application No.2560/DEL/2011, dated 06.09.2011.

Polynucleotide sequence, processes, composition
and methods thereof- Application No.
1575/CHE/2010 and PCT/IB 2011/052475.

A recombinant haemagglutinin domain-containing
protein for the detection and diagnosis of glanders
and method of preparation thereof. Application No.
1328/DEL/2010 dated 08.06.2010.

Recombinant TssA protein for detection of antibodies
against Burkoholderia mallei and uses thereof.

< 14

Application No. 3610/DEL/2015.

Recombinant Hcp1 protein for detection of
antibodies against Burkoholderia mallei in equines.
Application No.4120/DEL/2015.

Services

ICAR-NRCE provides following services to the farmers
and equine breeders:

Disease diagnostic services for various infectious
and non-infectious diseases to equine owners,
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NATIONAL CENTRE FOR VETERINARY TYPE CULTURES

National Centre for Veterinary Type Cultures (NCVTC)
initiated its activities in 2005 for conservation of the microbial
diversity of animal origin. The activities comprise acquisition,
authentication, preservation, documentation, and repository g
database management system of animal microbes. Anetwork
programme was started in 2010 with its 18 units located in 12§
different states viz., Haryana, Rajasthan Uttar Pradesh,
Himachal Pradesh, Assam, Jammu & Kashmir, Tamil Nadu,
Guijarat, Uttarakhand, Karnataka, Arunachal Pradesh and [

Nagaland. These network units are contributing in

conservation of animal microbial diversity in three specialized areas: veterinary microbes at NRCE Hisar, dairy microbes
atNDRI, Karnal and rumen microbes at NIANP, Bengaluru.

MANDATE OF NCVTC

o National repository of veterinary, dairy and rumen microorganisms and their identification, characterization and
documentation.

« Distribution of microbes for teaching, research and development of new technologies.

OBJECTIVES OF NCVTC

o Exploration and collection of microorganisms of animal origin/significance/relevance;

o Central storage of animal microbes from existing culture collection centres, institutions and universities;
o Characterization, documentation and digitization of microbial database of cultures of animal microbes;
o Developmentofa National Microbial Gene Bank for conserving the biodiversity of animal microbes;

o Conservation (both short-term and long-term) and utilization of microorganisms.

At present, NCVTC repository is maintaining a total of 3403 accessioned microbes, including veterinary pathogens
(n=2497), rumen microbes (n=373) and dairy microbes (n=533). The year-wise progress in culture collection can be seen
inTable.

Table : Year-wise accessioning of microbial cultures in NCVTC

[ Type | 200s-10 | auto-11 | 201112 | 201213 | a01a-44 | 201415 | 201516 | 20167 | 201718 | Total |

Vet. Microbes

Bacteria - 255 185 187 73 227 110 164 70 1271
Virus 24 68 11 21 11 21 14 28 27 225
Bacteriophage - - - - 13 19 44 29 24 129
Recombinant clones 34 76 81 76 59 140 45 10 36 557
Phage library 27 - - - - - - - 27
Genomic DNA - - - 138 38 47 57 - 8 288
Total 85 399 277 422 194 454 270 231 165 2497
Rumen microbes

Anaerobic bacteria - - 13 60 28 41 74 23 19 258
Fungi/Yeast - - 76 11 17 3 - - - 107
Meth. Archae - - - - 8 - - - - 8
Total - - 89 71 53 44 74 23 19 373
Dairy microbes

Bacteria 40 78 89 100 125 36 39 26 - 533
Grand Total 125 477 455 593 372 534 383 280 184 3403
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Some of the salient achievements of NCVTC are listed
below:

Veterinary Microbes

Firstlaboratory confirmed camelpox virus zoonosis.

First report on isolation and genetic characterization
of swinepox virus from India

Accessioning of vaccine strains of viruses viz., Peste
des petits ruminants virus, Sheeppox (Srinagar
strain), Goatpox virus (Uttarkashi strain), Orf virus
(Mukteswar strain), NDV (R2B strain) and NDV (F
strain).

Complete genome sequencing of two isolates of
Classical swine fever virus.

First isolation and characterization of Bordetella
bronchiseptica, Actinobacillus equilli,
Staphylococcus hyicus, Trueperella pyogenes.

Whole genome sequencing of Pasteurella multocida
sub spp. multocida B:2 serotype.

First isolation and identification of Moraxella
(Branhamella) ovis from ovine keratoconjunctivitis in
sheep and methicillin-resistant coagulase negative
Staphylococcus sciurifrom goats.

Whole genome sequencing of Trueperella
pyogenes, Bordetella bronchiseptica, Pasteurella
multocida, Actinobacillus equuli and Salmonella
Gallinarum.

Accessioning of rare strains of bacteria:
Campylobacter spp., Bacillus megaterium,

Serratia marcescens

< 16

Enterococcus casseliflavus, E. cecorum,
Barrientosiimonas humi, Corynebacterium
amycolatum, Enterococcus devriesei, E. hirae, E.
faecium, Nocariopsis alba, Ignatzschineria larvae
and Escherichia hermanii.

Isolation of bacteriophages against a variety of
pathogenic bacteria were added to NCVTC
repository, including a novel thermotolerant
bacteriophage isolated from Ganga river water.

Rumen Microbes

Isolation and characterization of seven tannin
degrading bacteria-Streptococcus gallolyticus from
goat, fibre degrading bacteria Ruminococcus
flavefaciens, Prevotella sp. and Butyrivibrio sp. from
buffaloes and cattle, and nitrate reducing and
cellulose degrading E. colifrom buffalo.

Isolation of rumen fungi - Anaeromyces sp.,
Orpinomyces intercalaris and Orpinomyces joyonii
from buffaloes; Piromyces sp. and Neocallimastix sp.
from goats.

Dairy Microbes

Preservation of dairy microbes, viz, Lactobacillus
spp., Lactococcus spp., Lactococcus lactis ssp.
lactis, Lactococcus lactis. ssp. Cremoris,
Lactococcus lactis ssp. lactis bv. Diacetylactis,
Streptococcus thermophilus, Leuconostoc sp.,
Bifidobacterium sp. Bifidobacterium dentium,
Bifidobacterium longum, Micrococcus sp.,
Kluyveromyces lactis and Saccharomyces bisporus.

Combination of L. lactis ssp lactis-C12 and
Leuconostoc mesenteroides ssp. mesenteroides is
very suitable for curd and buttermilk preparation.

Six Lactobacillus sp. having phytase degrading
potential and strong antifungal activity have been
isolated form milk-cereal fermented products
(Rabadisamples).

An amylytic strain of Pediococcus acidolactici isolated
has potential as starter culture in preparation of milk-
cereal fermented products.
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SUMMARY OF EXPENDITURE & REVENUE GENERATION

(Rs in Lakh)

Non-Plan 201617 2017-18
Establishment charges including LSP/PF, wages, OTA 782.51 0
Traveling allowances 4.00 0
Others charges including equipments & recurring charges 426.96 0
Works 0.00 0
Total Non-Plan Expenditure 1213.47 0
Plan 2016-17

Establishment charges including LSP/PF, wages, OTA 0.00 908.88
Traveling allowances & HRD 9.48 13.05
Others charges including equipments & recurring charges 486.09 827.81
Works 53.92 54.52
Loans and advances - 2.50
Total Plan Expenditure 549.49 -
Total Expenditure (Plan & Non-Plan) 1762.96 1806.76

Summary of Revenue Generation

2016-17 2017-18
Sale of farm produce 7.36 5.29
Sale of livestock 0.78 0.65
Sale of publications and advertisements 0.005 0.18
License fee 1.99 1.47
Interest on loans and advances 212 3.94
Interest on short term deposits 22.87 17.24
Income from internal resource generation 48.85 53.97
Receipt from services 3.67 -
Other miscellaneous receipts 20.15 22.37
Ecotourism - 3.50
Total Revenue 107.81 108.61

STAFF POSITION AT NRCE AND NCVTC

(As on 31.3.2018)

Director 1 1 0 - - -
Scientific 26 17 9 10 8 2
Technical 24 23 1 1 - 1
Administrative 14 12 2 - - -
Supporting 22 20 2 - - -

17 »
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Organizational Structure of NRCE

Director General, ICAR

Deputy Director General
(Animal Sciences)

Assistant Director General

(Animal Health)
Research Advisory

Institute Research
Committee —| |_ Committee
Wi

Director

Finance National Research Centre on Equines

Administration & Institute Management
-« .
Committee

National Centre for
. Research
UBEIE Support Infrastructure
Type Cultures e

Equine Production Equine Health Basic and Supporting
Campus, Bikaner Unit Disciplines Unit

Genetics & Breeding Virology

Reproduction Bacteriology
Physiology Parasitology

Animal Biochemistry

Bacteriology Project Monitoring
Animal Biotechnology

Virology & Evaluation Cell
Biotechnology ARIS Cell
Bacteriophage [TMU Cell

Library
ATIC
Livestock &
Agriculture Farms
(Hisar & Bikaner)

Nutrition Immunology
Production & Medicine

Management Pathology
Microbial Containment
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Sero-surveillance of equine infectious diseases in India

Surveillance and monitoring of emerging and existing equine diseases has been a regular and continuous activity of the
ICAR-NRCE. The Centre is also involved in testing of equine samples destined for export/import as per requirement.
During 2017-18, 1446 equine serum samples from 7 states were tested for various diseases like equine infectious
anaemia (EIA), equine Influenza (El), equine herpesvirus 1 (EHV1), Japanese encephalitis (JE), trypanosomosis,
piroplasmosis, Salmonella Abortusequi and brucellosis (Table). The per cent sero-prevalence for piroplasmosis was
60.78%, 15.56% for EHV/1, 6.98% for trypanosomosis, 2.35% for JE and 0.62% for El. None of the equines were found to
be positive for EIA, brucellosis and Salmonella Abortusequi.

y

Sero-prevalence of important equine diseases

Number Number positive for
fested | Bl | Tevansi | EHVI
1 4 3 0

Uttarakhand 20 0

Meghalaya 12 0 0 0 6 0
Uttar Pradesh 269 0 9 16 166 13
Haryana 18 0 0 3 6 0
J&K 821 7 74 185 462 8
Rajasthan 16 0 0 1 10 0
Delhi 290 2 17 16 226 13
Total 1446 9 101 225 879 34
Positive (%) 0.62 6.98 15.56 60.78 2.35

Investigation of equine infectious disease outbreaks in India

The Centre is regularly monitoring disease outbreaks in equine population of India. In view of the emergence of glanders
inthe country, 33249 equines were tested for glanders. Atotal of 407 equines were found positive including (253 from UP,
51 from Delhi, 23 from Rajasthan, 18 from Maharashtra, 16 from Uttarakhand, 12 from Gujarat, 11 from J&K, 8 from
Haryana, 14 from Madhya Pradesh and one from Himachal Pradesh. In addition, 70 human serum samples from in-
contactequine handlers tested negative for glanders.

Two (0.07%) of 2618 equines were positive for equine influenza
H3N8 antibodies and 34 (89.47%) of 38 equines were sero-
positive for equine piroplasmosis. None of 383 serum samples
tested positive for EIAby Coggins test. For African Horse Sickness
(AHS), 127 random samples from 5 states were found negative
(Table 1).

Table 1. Samples tested under disease investigation

407

Glanders 33249

Equine influenza 2618 2
Equine infectious anemia 383 0
African horse sickness 127 -0
Piroplasmosis 38 34
Trypanosomosis 20 0
Equine herpesvirus 1 22 0
Japanese encephalitis 21 0

A glanders affected horse
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Post-mortem and histopathology samples received from ~ Table 2. Bacteria and parasite isolated from 255 biosamples

the field revealed fatty liver and hepato-toxocity (2), m

nephro-hepatopathy along with myocardial necrosis (1),

. o ; / . Klebsiella spp 13
necrotic enteritis (1), multiorgan failure due to sepsis (1), E col 5
portal cirrhosis (1), acute enterocolitis (1), chronic
. " " e Enterococcus spp 7
interstitial nephritis and pancreatitis (1) and pulmonary
tuberculosis (1). Streptococcus spp 10

. . . . Burkholderia mallei 1
Analysis on 255 clinical samples including nasal swabs, , ,

. S Babesia caballi 1
tissues, abscesses, aborted fetuses, etc. originating — "
ota

from different parts of India yielded 38 isolates (Table 2).

(H.Singha, B. N. Tripathi, S.C.Yadav, B.R. Gulati, Rajender Kumar, Sanjay Kumar, N.Virmani, Sanjay Barua,
Rajesh K. Vaid, Ramesh Dedar, Anju Manuja and Balvinder Manuja)

Development of competence for laboratory diagnosis of infectious animal
diseases in north-eastern region (NER) of India

Animal population in north-eastern region of India is at continuous threat due to possibility of emergence of trans-
boundary and infectious diseases from neighboring countries. With an aim to keep vigil in this region, a DBT-sponsored
Advance Animal Diagnostic and Management Consortium (ADMaC) was established to build the diagnostic capabilities
and competence in animal disease diagnosis for rigorous surveillance of north-eastern states. NRCE has been actively
involved in developing newer diagnostics and transfer of technologies to NER and also involved in active surveillance of
animal diseases in the region.

Development of diagnostic competence of NER laboratories: Activities were undertaken to develop diagnostic
facilities forinfluenza A, Japanese encephalitis and trypanosomosis to augment the diagnostic competence of veterinary
diagnostic laboratories in north-eastern states.

Ahighly sensitive indirect ELISA for Japanese encephalitis was developed using arecombinant expressed JEV envelope
protein. For developing this assay, JEV E protein immuno dominant epitope of 444 bp size was PCR amplified, cloned,
expressed in E.coli vector as a protein of 36 kDa (Fig. 1). The recombinantly expressed protein reacted specifically with
anti-JEV hyper-immune rabbit serum (Fig. 2). The expressed protein was used for development of an indirect ELISA for
detection of JEV antibodies in horse and pig sera. The ELISA was specifically detecting JEV antibodies. The assay has
been transferred to AAU, Guwahati (Core Lab-1) and is being used for JEV diagnosis in pig samples.

M1 2 1 A B C

M
——

100

Fig. 2. Inmunoblotting of recombinantly expressed E-protein.
Fig. 1. Cloning, expression and purification of 36 kDa Protein stained with amido black (A), reaction with anti-His
recombinant E-protein antibody (B) and with JEV-specific hyperimmune rabbit serum (C)
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The antigen for ELISA along with positive control serum was supplied to the Core Lab-1 for JEV serology. In addition, the
Core Laboratory was provided with reagents and SOPs for the nested RT-PCR for specific detection of Japanese
encephalitis infection from clinical samples.

In addition, several batches of whole cell lysate (WCL) antigen of Trypanosoma evansi were supplied to the Core Lab-1.
The shelflife of the WCL antigen coated ELISA plates at 4°C was tested up to 30 months.

Surveillance of infectious diseases: During the year, _ _ _ _
surveillance for influenza A, Japanese encephalitis and Table: Testing of animal population of NER for influenza A

trypanosomosis was done in animal population of NER. No. of Isolates
. ) Place (animal)
Influenza A viruses: Pig nasal swabs (n=69) were tested m
168 (0

for influenza A viruses by RT-PCR assay targeting Mizoram (pigs)

partial matrix gene (244 bp) and 13 samples were Guwahati (pigs) 25 (3) o(o)
detected positive. The PCR amplicons (244 bp) were 15(2) 15 (0)
further confirmed by sequence analysis, which revealed P P e 0(0) 19.0)
90-99.9% identity to the influenza A viruses. In addition, 0 59 (13) 202.0)
168 pig and 34 horse serum samples were tested
negative forinfluenza Aantibodies (Table).

Meghalaya (horses)

Japanese encephalitis: During 2017-18, a total of 211 animal serum samples from north-east were tested for JEV
antibodies, including 98 pigs, 30 yaks, 23 ducks, 22 bovines, 19 horses and 19 goats. Out of 98 pigs, 15 (15.3%) were
detected positive for JEV antibodies, indicating high JEV seropositivity in pig population of the region. Only one horse
sample was JEV positive. All other animals tested negative for JEV antibodies.

Trypanosoma evansi infection: Serum samples from cattle (n=50), yak (n=30), pigs (n=49) and horses (n=8) were tested
for T evansi antibodies and 2 cattle and 3 pig serum samples were found positive by antibody ELISA. None of the yak and
horse serum samples were found positive. Itis noteworthy that this is the first report of T. evansiinfectionin pigs of NER.

(B.N. Tripathi, S.C. Yadav, B.R. Gulati, Rajender Kumar and Nitin Virmani)

Prevalence of Japanese encephalitis in pig population in Assam

Assam also has the largest pig population in the country accounting for 17.96% of the country's total pig population and
state has witnessed over 6% growth in pig population during 1994-2012. Abundance of rainfall, rice and pig farming
makes Assam the most vulnerable state for spread of Japanese encephalitis. Therefore, we attempted to know the
prevalence of JEV infection in pig population of Assamin collaboration with ICAR-National Research Centre on Pig, Rani,
Guwahati.

Table: District-wise prevalence of JEV in pigs in Assam During 2017-18, serum samples were collected from pig

m pOpUlation in Lakhimpur, Kamrup, Dhemaji, Jorhat,
S o. (%) Positive Golaghat and Dibrugarh districts of Assam. A total of

N G (129 304 pig sera samples were screened for sero-
Jorhat 57 5(877) prevalence of JEV by virus neutralization and HI test. A
Dhemaji 33 1(3.03) total of 44 (14.47%) pigs were positive for JEV
Lakhimpur 30 1(3.33) antibodies by haemagglutination inhibition and VNT.
Golaghat 1 0 (0.00) Maximum JEV seroprevalence in pigs was reported
ol 304 44 (14.47) from Kamrup followed by Jorhat district (Table).

In addition, 79 whole blood samples and 48 tissue
samples were screened for JEV by RT-PCR. The envelope protein of JE virus was targeted by RT-PCR and 19 blood
samples & 5 tissue samples were found to be positive. The sequence analysis of PCR amplicons revealed 100% identity
with JEV envelope protein of human and equine from West Bengal, Vellore, Haryana and Lucknow.

(Baldev R. Gulati and Seema Rani Pegu, NRC-Pig)
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Establishment of latency following natural abortion outbreak of equine
herpesvirus 1 in India

EHV1is an important, ubiquitous equine viral pathogen that causes significant economic losses to the equine industry. It
produces well documented syndromes of respiratory disease, abortion, neonatal foal death and myeloencephalopathy in
equine populations. Itis estimated that following natural infection, EHV1 produces life-long latent infection in the neurons
within the trigeminal ganglia, lymphoid tissues and/or lymphocytes in lymphoreticular tissues in over 50% cases. There is
no study on establishment of latent EHV/1 infections following natural EHV1 outbreak. Identification of latently infected
horses might help in EHV1 control programs as these animals are responsible for maintenance of virus in the equine
population.

During January to May 2014, 40 mares aborted in
their last trimester of pregnancy. EHV1 was
detected in vaginal swabs of 24 mares by nested
PCR and further confirmed by virus isolation from
15 mares (Fig.) After 6 months of abortion, none
of the aborted mares with laboratory confirmed
EHV1 infection (n=24) tested positive for virus
shedding in nasal and vaginal swabs by EHV1
gB-gqPCR. Viral DNA was detected in gDNA from
PBMC in 15 mares by gB-qPCR (1.38x10°-
7.48x10° copies/million cells), whereas, PBMC
cDNA in all mares tested negative by EHV1
gPCR, indicating non-transcription of EHV1 late
structural gene. These findings suggest
conversion of 15 (62.5%) mares from acute to
Fig. EHV1 gB-nPCR of vaginal swabs of aborted mares latent EHV1 infection 6 months after abortion. The

amplifying 770 bp of glycoprotein B. latent infection was further confirmed by
demonstration of expression of LAT in cDNA

isolated from PBMCs.

Although establishment of EHV1 latency following experimental infection has been reported previously, to our
knowledge, this is the first report describing development of latency following natural outbreak.

(Baldev R. Gulati, Himanshu Sharma and Sanjay Kapoor)

Evaluation of protective immunity of EHV1 glycoproteins in mice

EHV1 glycoproteins especially gB, gD and gM play important role in pathogenesis and generation of protective
neutralizing antibodies. These glycoproteins alone or in combination are good target candidate for development of
recombinant protein-based or DNAbased vaccines against EHV-1.

We previously expressed recombinant proteins (gB, gD and gM) in eukaryotic system in Sf9 cells and purified for
development of subunit vaccine. During the year, doses of immunogen were prepared in montanide adjuvant. BALB/c
mice (n=70) were divided into five groups. Mice from group A, B and C were immunized with 20 ug of each recombinant
glycoproteins gB, gD and gM on 0 day followed by a booster on day 21 and 35. After one week of final booster mice were
challenged with EHV1 virus intranasally. Mice from group D were kept as positive control (mock immunized, infected)
while group E mice worked as negative control (mock immunized and mock infected). After challenge mice were
sacrificed at 1, 3, 6 and 13 dpc to monitor immune responses and protective efficacy through histopathology, virus
isolation and immune responses. Humoral immune response as observed by indirect ELISA could be seen in all the
glycoprotein immunized mice with maximum responses being observed for gB (5333.33+£1847.52) followed by gD
(3466.66+1222.02) and gM (2266.66+1006.64) at 42 dpi (Table).
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Table: Humoral immune response to various glycoproteins in BALB/c mice

Antibody titres at days post-immunization
mmunization detalls T
gB

Gpl 800+230.94 5333.33+1847.52
Gpll gD 200+173.20 3466.66+1222.02
Gp Il gM 233.33+152.75 2266.66+1006.64
GplV Mock immunized Nil Nil
GpV No infection Nil Nil

Histopathological lesions in group IV (positive control mice) were characterized by wide spread congestion,
haemorrhages and mild neutrophilicinfiltration at 1 dpc followed by frank necrosis, massive wide spread lymphocytic and
macrophage infiltration at 3 dpc. Syncitia formations, bronchiolar necrosis along with perivascular and peribronchial
cuffing were charcterstic at 6 dpc and the lesions had nearly resolved by 13 dpc. Comparison of lesions at various
intervals has been illustrated in Fig. at 3 dpi. The scoring of histopathological lesions in the lungs on the basis of necrosis
of parenchyma and bronchiolar epithelium, infiltration of macrophages and neutrophils, syncytia formation and
peribronchial cuffing revealed maximum scoring in group IV followed by group Ill at 3 dpc while group Il and group |
animals had nearly same scores. At 6 dpc minimum scores were observed in mice belonging to group | followed by group
[l and group Il while group IV animals continued to show maximum severity of the lesions. At 13 dpc the lesions had
nearly same score amongst all the groups. Group V animals did not show any lesions atany of the intervals.

Itis concluded on the basis of virus recovery and histopathological scoring of the lesions that maximum reduction of the
lesions was observed in mice immunized with gB followed by gD and gM. These findings indicate that gB provides
maximum protection against challenge.

gB Immunized mice showing mild lymphocytic infiltration gD Immunized mice showing necrosis in bronchiolar

in alveolar parenchyma while bronchiolar epithelium epithelium, alveolar congestion and lymphocytic
appears normal (H&E400x) infiltration (H&E400x).

gM Immunized mice showing bronchiolar necrosis and Mock Immunized mice showing massive necrosis in lung
lymphocytic infiltration (H&E400x) parenchyma, wide spread massive lymphocytic infiltration
bronchiolar necrosis (H&E100x).

(Nitin Virmani, B.C. Bera and B.R. Gulati)
>
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Development of recombinant EHV1 employing bacterial artificial
chromosome mediated mutagenesis

EHV1 infection leads to significant economic losses by inducing abortions in pregnant mares, respiratory disease,
neurological disorders and early neonatal death in foals. Currently, inactivated EHV1 vaccines in vogue induce short-
lived humoral and cellular immunity. Therefore, development of live attenuated vaccine is priority to boost immune
response. The bacterial artificial chromosome (BAC) cloning and mutagenesis approach is being used to develop an
effectively attenuated EHV1 virus.

In this study, deletion of gl, IR6 and other genes is being attempted. For the En Passant red mediated mutagenesis,
primers were designed for the removal of the respective genes by insertion of cassette in Red 1 mutagensis followed by
removal of kanamaycin cassette through homologous recombination employing Red 2 recombination and the colonies of
E. coliwere screened through replica plating under influence of kanamycin and chloramphenicol. The colonies growing in
chloramphenicol only were selected and removal of respective genes was confirmed through specific PCR and RFLP
analysis (Fig.). ApUL43 deletion mutant has already been constructed, while, for deletion of IR6 and gl genes Red1 and
Red2 mediated mutagenesis has been carried out successfully. The pUL43 deletion mutant was transfected in RK13
cells and deletion mutant EHV1 virus could be generated.

1st RED recombination RFLP of EHH1-BACULA43

M

1242bp - - 1.5kb

Confirmation 1st RED product by colony PCR

2nd RED recombination

[

—r
L)
L
—
—
—
s
—

1.5kb

260 bp

Confirmation 2nd RED product by colony PCR Confirmation by RFLP using HindlI
restriction enzyme

(Nitin Virmani, B.C. Bera, Taruna Anand and B.N. Tripathi)

Evaluation of reverse genetics-based equine influenza virus
as vaccine candidate in mice

Equine influenza is a global problem and rapid globalization and transport of equines has led to frequent incursions of the
disease sans boundaries. Recombinant equine influenza virus generated through reverse genetics with backbone of
HIN1 (WSN/33 system) and HA and NA segments from H3N8 of EIV isolated from outbreak of 2008-09 in India. The
recobminant virus was inactivated with 0.2% formalin and adjuvanted with Montanide, CpG and Montanide + CpG for
inoculation in mice. The immune responses were studied in the mice and they were challenged on day 42 of first
immunization with wild H3N8 virus to study the comparative protective efficacy of recombinant virus adjuvated in various
combinations (Fig 1).

Mice were divided into 5 groups. Groups A to C, were given inactivated recombinant EIV with adjuvants. Group A had
Montanide, group B had CpG ODN 2216 while group C mice were given a combination of both. Mice from group D served
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Fig. 1. Inmune response in mice following vaccination with EIV: antibody (A) and cellular (B ) response

as positive control while group E mice acted as negative control. Recombinant virus (6:2) constructed employing reverse
engineering technology and adjuvanted with various adjuvants, proved to be effective in giving protection and reducing
pathology of the disease as apparent at various intervals. The histiocytic alveolitis and necrotizing bronchitis were
recorded at 3 dpc with peribronchiolar and perivascular pneumonitis at 5 dpc. Proliferation of type Il pneumocytes was a
characteristic finding, indicating repair and resolution of lung lesions at 9 and 14 dpc with decreased intensity. In
immunized mice at 3 dpc, the intensity of the lesions was far less and there appeared to be clear demarcation in lesions
amongst the groups, with group B showing moderate infiltration of inflammatory cells, while it was mild in groups Aand C
(Fig2).

Bronchiolar degeneration was seen in groups A and B, while the epithelium was intact in group C with goblet cell
hyperplasia.The total score of histopathological lesions in the lungs for various lesions depicted maximum scores in
unimmunzed mice while immunized mice had drastically reduced scores at 3 and 5 dpc with maximum reduction seeninA
and C groups

Fig 2. Histopathological lesions in mice following challenge. Group A showing mild lymphocytic infiltrations (a); Group B showing moderate
lymphocytic infiltration with oedema and congestion (b); Group C showing lymphocytic infiltration and mild degenerative changes (c); and Group D
showing severe lymphocytic infiltration along with extensive consolidation, perivascular and peribronchial cuffing (d)

The cocktail adjuvant mix prepared by us using CpG ODN 2216 and Montanide gave maximum protection due to
synergistic effect on both arms of immunity. In comparison - Montanide offered better protection as compared to CpG
alone, underlining the importance of humoral immunity towards influenza infections, as CpG 2216 on its own was a poor
stimulator of humoral response.

(Nitin Virmani, Taruna Anand, B.C. Bera, Manu Mathew and B.N. Tripathi)
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Diagnostics for emergency preparedness against emerging
equine viral diseases

The country is presently not equipped to test many exotic equine viral diseases of zoonotic importance. The
preparedness assumes significance as many of the carriers of such diseases don't exhibit symptoms. Diagnostic
facilities are also required for testing the horses and suspected carriers of these diseases crossing international borders.
Initially, to develop diagnostic facilities for equine viral diseases like Vesicular stomatitis (VS) and Venezuelan equine
encephalitis (VEE), the recombinant proteins having immunogenic potential were cloned, expressed and purified. The
expressed proteins were used as antigen to develop immunoassays for emergency preparedness. The multiepitope
protein of about 15 KDa was expressed (Fig. 1) in E. coli and immunoassay was standardized for Vesicular stomatitis
antibody detection (Fig. 2). Nucleic acid based diagnostic PCR assays were also standardized with the potential to detect
VSV (NJ) and VSV (Ind) viruses and multiple serotypes of VEEV affecting equines using synthetic gene technology. In
addition, serum samples from diverse geographical locations having humid weather were screened for Rift Valley fever
by ELISAand were found negative for antibodies.

1.2

a% -
0.6
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A -
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Fig. 1. Western blot of Vesicular stomatitis r-protein Fig. 2. ELISA OD values using Vesicular stomatitis r-protein with reference sera
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(Balvinder K. Manuja, Anju Manuja, Harisankar Singha and Naveen Kumar)

Molecular characterization of E. coli and Rhodococcus equi
from clinically infected foals

E. coliis a Gram-negative, rod shaped, flagellated facultative anaerobe. Some of the E. colistrains are capable of causing
clinical symptoms leading to septicemia, enteric infections, chronic arthritis, and sudden death in foals. Approximately 25
per cent of all septicemias in foals are caused by E. coli. The characterization of E. coliisolates was done for presence of
virulence genes and serotyping. A total 69 E. coli were isolated from foal nasal and faecal samples from equine farms in
Haryana and Bikaner. These isolates were processed for amplification of various virulence associated genes. Eae
virulence associated gene was amplified in 85% of the samples followed by Pap, FinA, HylA and astA (Fig. 1).
Amplification of these genes has confirmed that isolated E. coliwere pathogenicin nature.
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Fig. 1. Characterization of E. coli isolates for virulence genes by PCR

Further 35 E. coliisolates were serotyped and found to belong to 11 serotypes (02, 07, 08, 034, 083, 086, 088, 0101,
0118, 0119 and 0126). Antibiotic sensitivity on these isolates indicated that isolated E. coli were mostly sensitive to
amikacin, chloramphenicol, norfloxacin, ofloxacin and gentamycin, while resistant to cephalosporin.

Rhodococcus equiis animportant cause of a pyogranulomatous pneumonia in foals between 1 and 6 months of age with
most cases occurring in foals younger than 4 months. ICAR-NRCE has a repository of 51 isolates of R. equi, isolated from
clinically infected foals. These isolates were characterized by 16S rRNA PCR amplifying 441 bp amplicons. Further
molecular characterization was performed by PCR amplification of various virulence genes — VapA, VapC, VapD, VapE,
VapF, and VapG. These genes were amplified in PCR from 92-100% of R. equi isolates, indicating virulence of these
isolates (Fig. 2). Antibiotic sensitivity on these isolates indicated that rifampicin and erythromycin were the most effective
drugs, while one isolate was found resistant to erythromycin, and it will be investigated further.

vapH
vapG
vapF
vapE
vapD
vapC

vapA

T T T T T 1

88 30 92 94 96 98 100
Fig. 2. Virulence gene type analyzed on different R. equi isolates

(Sanjay Kumar, Ramesh Dedar, B.R. Gulati, Nitin Virmani and Harisankar Singha)
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Validation of assays for glanders diagnosis

World Organisation for Animal Health (OIE), Paris, France has sponsored a project for validation of assays as alternate to
routinely used complement fixation test diagnostics. ICAR-NRCE participated in this project as collaborating partner for
validation of indirect ELISAs for glanders diagnosis. Other institutes from Germany, France, Brazil and Pakistan also
participated as project partners. The validation of glanders diagnostics developed at different laboratories like r-protein
based indirect ELISA (NRCE), B. mallei purified protein-based ELISA (EURL, France) and Western-blot (OIERL,
Germany).

The overall activity of the project was coordinated by OIE-reference laboratory on Glanders, Germany. The glanders true
positive and true negative serum samples collected from glanders endemic and glanders free countries were sent to OIE
reference laboratory on glanders, Germany. Using these 254 positive and 3000 negative samples serum samples, all the
assays were evaluated. Recombinant Hcp1-ELISA developed at NRCE showed 95.28% sensitivity and 99.57%
specificity (Table).

Table: Comparison of different glanders diagnostic ELISAs vis-a-vis complement fixation test

Diagnostic 95% Cl Diagnostic 95% Cl
Sensiviy | Lower | Upper | SPEMN | Lower | Upper |

CFT 98.3 95.47 99.36 96.35 95.61 96.97
Hcp1-ELISA 95.28 91.89 97.54 99.56 99.25 99.74
BimA-ELISA 85.43 80.48 89.53 97.43 96.80 97.94
TssA-ELISA 85.07 77.88 87.47 98.99 98.56 99.29
TssB-ELISA 83.07 77.88 87.47 100 99.88 100

(Harisankar Singha and B. N. Tripathi)

In vitro and in vivo evaluation of drug molecules against
Trypanosoma evansi infection

The control of animal trypanosomosis is primarily dependent on chemotherapeutic approach only with limited number of
drugs (diminazene aceturate, quinapyramine and isometamedium). These drugs have inherent problem of toxicity and
narrow safety index. Further, emergence of drug resistance problem is another threat. Therefore, there is an urgent need
to evolve alternate chemotherapeutic agents to combat the situation. Previously, we identified and studied in vitro efficacy
of nine target specific drugs and out of these, five drugs viz., Chlorpromazine (CPZ), CPA, Indatraline, SC-1 and
Thiazolidinedione (TZD) exhibited significant growth inhibition efficacy against T.evansi. During this year, in vitro
cytotoxicity and in vivo evaluation of these drugs in mouse model were carried out.

In vitro cytotoxicity evaluation: For in vitro cytotoxicity peripheral blood mononuclear cells (PBMC) and vero cell line
were used. The PBMC were isolated by density gradient method. The PBMCs at a density of 1x10°cells were cultured in
100ul of culture medium in a 96 well plate. To determine the cytotoxic activity of these drugs, 100 pl of cell suspension (1 x
10°/ml) was seeded into each well of 96 well plate and treatment with different concentrations of drugs for 72 h. After 72 h
of treatment with drugs, 25 pl of resazurin added to all the wells. Absorbance of samples was recorded using
spectrophotometer at two wavelengths of 570 nm and 650 nm for calculation of cytotoxicity. In vitro cyto-toxicity assays
revealed that drugs viz. CPZ, Indatraline & SC-1 were not toxic even up to 5-20 x of effective drug concentration,
indicating wide margin of safety.

In vivo evaluation: In vivo testing of four drugs viz., Chlorpromazine (CPZ), CPA, Indatraline, SC-1 was carried out in
mouse model. Initially, mice were experimentally infected with 10°parasites (T. evansi Hisar pony strain). Drug was
administered at different concentration on third day after establishment of infection, confirmed by microscopy. Thereafter,
the parasitaemia was checked daily to know the effect of drugs. Quinapyramine sulphate was used as standard drug and
administered at rate of 5 mg/kg body weight. None of the drug at different concentrations (0.5-30 mg/kg b.wt.) was able to
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cure T. evansi infection. However, CPZ at higher concentration (> 5 mg/kg b.wt.) produced sedative effect but did not
show any effect on inhibition of growth of trypanosomes. Indatraline was found toxic at 5 mg/kg b.wt. concentration and
resulted in mortality of 2 out of 4 mice within 10 min after drug inoculation. These drugs exhibited significant growth
inhibition in in vitro system but failed in in vivo system. To address this issue further pharmacokinetics and
pharmacodynamics studies are required to know the bio-availability of these drugs in in vivo model.

(Rajender Kumar)

Validation of assays for sero-diagnosis of Trypanosoma evansi

The Centre has developed ELISA and
lateral flow assay for detection of
antibodies to T. evansi in equine serum 1
samples. During the year, the shelf life of
ELISA coated plates was evaluated. In
addition, the sensitivity and specificity of
lateral flow assay was evaluated vis-a-vis ]_

ELISA. 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 3

Shelf life of T evansi antigen-coated Months
ELISA plates: An ELISA has been
developed for detection of antibodies to T.
evansi using whole cell lysate (WCL)
antigen. The shelf life of the WCL antigen coated ELISA plates, stored at 4°C was determined for long term use. The
antigen coated plates have been found stable up to 34 months, when tested with same set of reference positive and
negative serum samples over the period with standard reagents at bi-monthly intervals (Fig.).

OD 450

5
1
.5
0

Fig. Shelf life of T. evansi WCL coated plates

These samples were subjected to lateral flow assay (LFA). The sensitivity and specificity of LFA was found to be 87.0 %
and 90.9% respectively (Table). Internal validation of LFA in three different laboratories at NRCE, Hisar was completed
with high sensitivity and specificity. However, external validation at two different parasitology laboratories showed 95%
sensitivity and 100% specificity respectively. The shelflife of LFA-coated strip test line and control line stored at4°C when
tested with same set of reference positive and negative serum samples were found to be stable upto six months. LFAis
easy to perform and can be employed during outbreaks and in the endemic areas to quickly screen the large number of
suspected cases.

Table: Comparison of sensitivity and specificity of ELISA vis-a-vis Lateral Flow Assay

No. of ELISA Leteral Flow Assay

92 92 100 % 80 12 86.96% -
210 210 0.00% 17 193 - 90.90%

(S.C. Yadav)
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Development of LFA for rapid sero-diagnosis of Theileria equi in equines

Theileria equi infection is of major economic importance as significant segment of the & N
Indian equine population (~35%) is latently infected. Diagnosis of sub-clinical T. equi = = —

infection is of more relevance as these animals aid in spread of the parasite to naive Negative Positive

animals. These latently infected animals may become clinically infected in the event of i R
physical/immunological/mental stress. Previously, ICAR-NRCE developed ELISA f’_ E
based diagnostic kit for diagnosis of T. equi infection, which can only be handled in f ¥ .

laboratory by skilled technician. There is increasing demand from equine owners for
development of a user friendly, rapid and specific diagnostic kit which a farmer can apply
himself with ease and can plan control measure of the disease condition. Now ICAR- % ®
NRCE has further transformed the earlier ELISA kit into the lateral flow assay (LFA) kit ) i )
format. This LFA kit is simple, rapid and user-friendly obviating the requirement ofany = ' .

skilled technician orlaboratory equipments. The equine owner can use this kit himselfby ;o | ¢y kit'aé",eloped by ICARNRCE
applying a drop of the serum/plasma onto the sample applying area and read the

colored reaction results (Fig). The kit has been successfully validated in three different laboratories of the ICAR-NRCE.
Further the LFAkit has been validated on the field samples with respect to other serological assays - EMA-2 ELISA, IFAT,
PCR and MASP in vitro culture system. Atotal 108 samples were collected from different areas and tested individually on
above assays and results were compared. A total 46 samples were detected positive for T. equi antibodies in EMA-2
ELISA, while 40 and 41 samples were detected positive in LFA and IFAT, respectively. Out of these samples, T. equi
parasite was demonstrated in 39 samples by MASP culture technique. The kit was released during the ICAR Foundation
Day on 16thJuly, 2017 under CRP network project platform. Further field validations studies are in progress.

(Sanjay Kumar and Rejender Kumar)

Growth inhibitory efficacy of herbal plant extracts against Theileria equi

Theileria equi and Babesia caballi are tick borne 10-
apicomplexan hemoprotozoan parasites of equines and

responsible for considerable economic losses to —LE'—L
stakeholders. Available chemotherapeutics drugs are & 8-
incapable to clear parasitaemia completely from the § 4
affected host and entail multiple dosages, which ;EL
consequently prompt severe multiple organ toxicity to 21
treated host. In this study, we prepared methanolic extract

from the bark of herbal plant (AN/NRCE/MED). This -2 o
methanolic plant-bark extract was subjected to T. equi log dase of drug
inhibition efficacy in MASP culture system at different ~ Fig. Dose-response curve of methanolic extract of herbal
concentrations ranging from 50 pg/ml to 1000 pg/ml. This drug against Theileria equi

whole extract was able to inhibit the in vitro growth of T. equiwith IC,, concentration of 155 pug/ml.

2
log 150

This methanolic extract was further separated on silica gel (60-200 mesh size) chromatography column and about 200
eluted fractions were collected using different solvent system: n-hexane, n-hexane:chloroform (25:75), chloroform,
chloroform:ethyl acetate (75:25), ethyl acetate, ethyl acetate: ethanol (50:50), ethanol, methanol:water (90:10). These
elutes were pooled according to thin layer chromatography (TLC) Rf value analysis. TLC analysis showed that there are
eight different types of molecular fractions in these elutes, which were pooled accordingly. These eight pooled fractions
were further concentrated on rotary evaporation followed by freeze drying. The stock solutions of these freeze-dried
fractions were prepared in DMSO or distilled water and individually tested for their T. equi inhibition efficacy in MASP
culture at different concentrations ranging from 50 pg/ml to 500 pg/ml. The ethyl acetate elutant fraction (as above)
derived form methanolic extract from the bark of AN/NRCE/MED significantly inhibited the in vitro growth of T. equi and
IC,, concentration was 52 pg/ml. Further GC/MS analysis on this elutant is under progress.

(Sanjay Kumar and Rajender Kumar)
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Evaluation of nanoformulations for tissue repair on equine fibroblast cells

The nanoformulations intended for tissue repair using metal oxides and polymers mimicking the natural environment in
the cartilage extra-cellular matrix as carriers were synthesized. We have described a simple and rapid method to
synthesize nanoformulations via microwave heating method. The size of the synthesized nanoformulation was less than
100 nm. Equine fibroblast cells were cultured for evaluation of nanoformulations. The cytotoxicity assays were performed
on cultured equine fibroblast cells by resazurin assay. Metabolically active cells reduced the blue color nonfluorescent
resazurin dye into pink color fluorescent resorufin within 4 hr(s) of incubation and percent cytotoxicity was determined.
Cytotoxicity studies of nanoformulations on horse fibroblast cells revealed a concentration-dependent safety and
cytotoxicity. The nanoformulations were also evaluated on horse erythrocytes, suspension of horse erythrocytes was
treated with different concentrations of nanoformulations. Percentage of hemolysis caused by metal oxides and
polymeric ZnO NPs was determined. In comparison to metal oxides, Fe-doped and polymeric nanoformulations showed
decreased hemolysis on horse erythrocytes. The preliminary results suggest that the synthesized nanoformulations in
this study need further evaluation in animal models at non-toxic doses.

(Anju Manuja, Balvinder Kumar and Riyesh T.)

Assessment of risk factors of colic

Colic causes economic losses in the form of morbidity & mortality and creates a sense of insecurity for the life of horses
among the horse owners. Risk factors of colic related to management and nutrition vary in different countries, due to
variation in climate, fodders, housing pattern and utility of horses. To identify these risk factors of colic in indigenous
horses we surveyed horse populated districts of Rajasthan and adjoining Punjab and collected data of 78 horse farms
having 924 horses. Out of these, 300 horses belonging to 28 farmers in districts of Hanumangarh, Sriganganagar,
Mukatsar, Jhunjhunu, Sikar and Bikaner were regularly monitored for feeding, management and incidence of colic
quarterly for one and a half year. We also analyzed data on month-wise incidence of colic in the last 10 years of an
organized farm having 80 horses.

Incidence of colic in groundnut straw, wheat straw and wheat straw +groundnut/moth straw fed horses were 4.75, 26.73
and 3.12 %, respectively. Incidences of colic were found significantly higher in the horses, which were being offered
wheat straw alone as dry fodder. While the incidences of colic in the groundnut straw fed group and wheat straw+
groundnut straw/moth straw fed group were not significantly different. Another important risk factor identified was keeping
the horse's empty stomach for hours. Horses fed with limited quantity of roughage had significantly higher incidence (8%)
of colic than those offered ad lib quantity of roughages (1.35%). Change of fodder, especially dry to green fodder was also
identified as animportant risk factor of colic.

Month wise analysis to identify the risk factors of colic incidence at an organized farm revealed the highest incidence of
colic in September, coinciding with supply of green fodder (sorghum and pearl millet) during kharif crop. Colic incidence
can be controlled by mixing good quality dry roughages with wheat straw and providing ad libfodder to the horses. Special
care must be taken during the time of fodder change especially from dry to green.

(R.K. Dedar, P.A. Bala, S.K. Ravi and S.C. Mehta)

Parentage testing in equines through microsatellite markers

Parentage testing in horses has become a necessity for breeders to assure horse pedigree integrity. In the current study,
microsatellite based genotyping for the confirmation of parentage of foal in cases when either of the parent is not known
was adopted. Twenty one microsatellite markers (AHT4, AHT5, VHL20, ASB2, HTG10, HMS1, ASB17, CA425, LEX3,
HTG7,ASB23, TKY333, TKY374, TKY325, TKY321, UM005, UM011, TKY341, LEX54, TKY344, TKY287) were grouped
into five multiplex PCR reaction sets depending on the PCR conditions and size of PCR products. A total of 282 samples
were genotyped with 5 multiplex PCR reactions covering total of 21 microsatellite markers. Mean number of alleles per
locus was observed to be 33, mean proportion of loci typed was found to be 0.96, mean expected heterozygosity (marker
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for polymorphism) was 0.8804 and mean polymorphic information content (PIC) was 0.8678. Eighty five foals belonging
to Marwari, Thoroughbred, Spiti, Zanskari and exotic breeds and 4 mules were of confirmed known parentage, which
were found correctly matched (100%) to their parents upon genotyping with 21 microsatellite markers. A total of 14 foals
were of conflicting (out of 2-3 stallions which is the true father?) or doubtful (whether the foal belongs to the stallion
present at the farm?) parentage at the time of sample collection. Upon analysis, the wrong stallions were excluded in
100% cases. A set of 21 microsatellites used in this test are highly polymorphic with heterozygosity and polymorphism
information content > 0.8 and are highly suitable for the test. With the standardization of this test for parentage verification
inequines, NRC on Equines, Hisaris on the verge of declaring this facility for commercial purpose.

(Mamta Chauhan, A.K. Gupta, Yash Pal, A. Bhardwaj and B.N. Tripathi)

Genetic characterization of Marwari horses

Genetic characterization of Marwari breed not only provides the
scientific evidence for the breed but also assists in determination of
genetic diversity, relatedness within population and distinction from
other breeds. Blood samples were collected from Marwari horses
from their home tracts according to their phenotypes and a total of
282 DNA samples were genotyped with 30 microsatellite markers in
six multiplexes. The allele size ranged from 4 to 17 with an average of
9.6957+3.2813. The microsatellite marker TKY 333 was the most
contributing marker of genetic diversity. The observed heterozygosity
estimates was 0.7235. Population structure analysis enables
estimation of a hidden structure that is the number of various clusters  Fig- Admixture and Structure analysis at AK 2 to 4.

(K partitions) without using any pre-information about individuals,

populations or breeds. The estimation of K value was done using AK method based on the rate of change in the log
probability of data between successive K values. The AK detects the uppermost hierarchical level of structure. The height
ofthe modal value is as an indicator of the strength of signal detected by structure (Fig).

(Anuradha Bhardwaj, A.K. Gupta, Yash Pal and Mamta Chauhan)
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Reproductive performance of indigenous breeds of horses

For any successful accomplishment of the breeding programme, the reproductive cycles and reproductive parameters of
breed needs to be ascertained. In this regard, a comparative study was conducted to study the reproductive
characteristics of mares of Marwari (4), Manipuri (5) and Zanskari (5) breeds being reared in arid region in an intensive
system. All the mares were subjected to daily teasing process and ultrasound examination throughout their estrus period
to study the follicular dynamics. The length of estrus cycle ranged between 21 and 27 days and estrus duration ranged
between 5 and 11 days. There was significant variation in the size of the pre-ovulatory follicle across the breeds and the
size ranged from 35-48 mm (Table).

Table: Reproductive parameters of three indigenous breeds of horses reared in arid region

No. of Length of Estrus Pre-ovulatory : No. of
Breed Animals estrus cycle duration follicle size Con;:;;))tlon Cycles/ C’i?l.c:f ng
(n) (Days) (Days) (mm) - Conception P
Marwari 14 21.45+0.82 8.41£0.17 43.22+1.33 85.71(12/14) 1.83 1.28
Manipuri 5 25.37+1.71 12.24+0.34 37.65+1.85 60 (3/5) 1.88 1.96
Zanskari 5 21.49+1.12 9.78+1.21 38.88+1.62 100 (5/5) 1.72 1.42

(S.C. Mehta, R.A. Legha, R.K. Dedar, P.A. Bala, T.R. Talluri, S.K. Ravi and J. Singh)
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Diagnosis and management of reproductive failure in field and farm mares

A survey was conducted in different districts of Rajasthan and Punjab, and a total of 68 equine breeders were
approached to record incidence of reproductive problems in a scattered population of 299 breedable mares. The
reproductive problems recorded in 29 mares were abortions (9), repeat breeding (8), anestrus (4), metritis (2),
dystocia (2) and one case each of silent heat, anovulation and recto-vaginal tear. The incidence of abortion, repeat
breeding, anestrous and uterine infection/metritis were more frequent.

The farm mares were also examined through ultrasonography and uterine cytology to determine presence and
severity of uterine infections (Fig.1). Asuccessful treatment was also provided to a field mare with cystic ovary (Fig.2).

- &

& ()

Fig.1. Non inflammatory endometrial cells Fig. 2. Ultrasonograph showing cystic ovary (A)
of the Marwari mare and establishment of pregnancy (B)

(S.K. Ravi, T.R. Talluri, R.K. Vaid, R.A. Legha and J. Singh)

Comparative study of the buffalo and mare ovaries in terms of
their oocyte retrieval and maturation methods

A comparative study was done to evaluate size and location of oocytes in buffalo and mare ovaries. Due to anatomical
differences in ovaries, and different follicular genesis, there were significant differences in the number of oocytes
retrieved. The differences observed between both the species were compared and tabulated (Table 1).

Table 1. Comparative study of mare and buffalo ovaries

Follicles localization Medulla Cortex
Follicles/ovary Less More (>2X)
Ovulation Medulla only Cortex any site
Follicular fluid / follicle More (?5-10X) Less
Oocyte retrieval rate 15-2 152
Method of oocytes isolation Washing and slicing of follicle Aspiration
Require hormonal dose for maturation Very high (10X) Low

Among different methods used for oocyte isolation Table 2. Comparative study of oocyte retrieval from

from mare ovaries combination of the slicing and mare and buffalo ovaries

scraping proved to yield significant number of m
oocytes compared to the aspiration of the follicular Ovaries used 72 1500

fluid from the visible follicles. Many oocytes were Oocytes recovered 132 3950
found stuck between the cortical tissues of the equine
ovaries, hence slicing and scraping are necessary for

Recovery rate per ovary 1.83 2.16

« 4
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the isolation and retrieval of more number of oocytes (Table 2). A total of 35 oocytes were isolated from the 18 mare
ovaries. The isolated oocytes were subjected to in-vitro maturation. Five different protocols for maturation of the mare
oocytes were followed out of which media containing TCM-199 (3 ml), 10% mare estrus serum, FSH (100 pg/ml), 1%
antibiotics, EGF- 3 pl and follicular fluid (10%) was better for maturing the mare oocytes. Estrus mare serum was found to
have an effect on the maturation of mare oocytes.

(T.R. Talluri, Naresh Seloker, S.K. Ravi, Dharmendra Kumar, Taruna Anand and P.S. Yadav)

Assessment of equine growth, feeding and breeding
performance in arid region

The growth pattern with respect to the breed and age group was evaluated in 44 Marwari & 3 Kathiawari horses, 16
Zanskari & 15 Manipuri ponies, 31 Poitou & 14 indigenous donkeys. The average body weight of adult Marwari males and
females were 405 Kg and 408 Kg, respectively. The average adult body weights of Manipuri males and females were 260
and 265 Kg and that of Zanskari males and females were 279 and 317 Kg, respectively. The adult males and females of
Poitou weighed 328 and 301 Kg and those of Indigenous donkeys weighed 225 and 220 kg, respectively. The average
adultmule body weightwas 391 Kg.

(P.A. Bala, R.K. Dedar and Rajesh Nehra)

Use of Agro-industrial byproducts as feed for equines

A comparative feeding trial for 120 days Table: Dry matter intake and nutrient digestibility
vas coductd o evahit theeed ke | I S
and nutrient utilization by the Marwari ~ ayerage body weight (kg) 332 298

horses (5), Manipuri (4) and Zanskari (2)

, ) \ Av. feed intake (DM as % B. Wt.) 2.04b0.03 2.22a+0.02
ponies. The am.mals were fed with Av. feed intake (DM in Kg) 6.90a+0.05 5.52b+0.07
concentrate mixture, dry fodder

(groundnut haulm & wheat straw, 1:1 ratio) Dry matter digestibility (%) 56.17a+0.96 53.62b+0.40
and green oats. The results indicated that Crude protein digestibility (%) 64.74+1.01 63.63+0.48

the dry matter digestibility was good when ~ Crude fibre digestibility (%) 36.53+1.01 34.940.31

two agro-industrial by-products were fed Ether extract digestibility (%) 69.75+1.14 67.70+0.60
and the nutrient digestibility was relatively Nitrogen free extract digestibility (%) 71.6120.72 72.51£0.56
higher in Marwari animals as compared to

the ponies (Table). (P.A. Bala, R.K. Dedar and Rajesh Nehra)

Mineral status of soil and equines of different zones of Rajasthan

A mineral mixture specific to an area is more suitable to the livestock of that area as this will supplement the deficit
minerals and make a balanced ration. Hooves and hair give a chronic picture of mineral deficit in animals. With an
objective to find out the mineral status, fecal and hoof samples were collected from horses from various districts of
Rajasthan and analyzed with ICP-OES analyzer. The study revealed that there was no mineral deficit in soil of different
agro-climatic zones. Calcium, phosphorus and zinc were found to be deficit in the animals, in varying degree. Horses for
maintenance require very small quantity of minerals to be supplemented externally (other than feed). Though, in horses'
deficiency signs are shown rarely, they need extra boost of minerals for better performance and disease resistance.

(P.A. Bala, R.K. Dedar and Rajesh Nehra)
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Accessioning of viruses in NCVTC repository

During 2017-18, a total of 36 virus cultures were received from TANUVAS Chennai, LUVAS Hisar and NCVTC Hisar. Al
these cultures were processed by checking their viability in appropriate cell lines, authentication by PCR amplification
and sequencing of virulence genes. A total of 27 viruses were accessioned including Newcastle disease virus (17),
Chicken astrovirus (7), Infectious bursal disease virus (1) and Sheeppox virus (2).

Development of repository of poxviruses: Poxvirus infections are endemic in the country. Although majority of the
poxviruses don't cause mortality, however, they are the leading cause of production losses in livestock and poultry.
Despite vaccines being available, pox outbreaks keep occurring throughout the length and breadth of the country.
Several cases of species jumping at the same space and time have also been reported. Pox virus infections due to more
than eight species of poxviruses have been reported from different parts of the country. In this endeavour the
identification, characterization and preservation of the different field isolates affecting different livestock and poultry
assumes enormous significance in view of the requirement of updation of existing vaccines and diagnostics through
incorporation of the prevalent field strains. Efforts on isolation, characterization and preservation of the circulating
poxvirus strains led to the acquisition of 50 different pox virus isolates from different livestock (cattle, sheep, goat buffalo,
pig, camel) and poultry (Table). All these isolates have been authenticated and preserved in the repository and are
available to stakeholders for research and development needs. Table: Poxviruses in the repository

Development of repository of recombinant clones of influenza A virus mm

and porcine circovirus 2: Alibrary of accessioned recombinant clones of

. . . . ) . Sheeppox virus 5
various genes of microbes is being developed in the NCVTC repository for :
. . . . . . Goatpox virus 3
conservation of microbial genetic materials. A total of 36 recombinant ,
clones, including 8 clones of whole genome of PCV2, 14 clones of B”ﬁa'Op‘”f Virus 29
swine/H1N1 and 14 clones of swine/H3N2 viruses were generated by Fowipox virus 1
cloning of the amplicons into pTZ57R/T vector and verified by sequencing Swinepox virus 1
and BLAST, NCBI homology analysis of the sequence data. The confirmed Orf virus 2
clones (36 nos) were preserved and accessioned in the repository. Such Pigeonpox virus 1
state-of- the-art genetic resources will serve as reference material as well Camelpox virus 8
as for specific application. Total 50

(Sanjay Barua, Naveen Kumar, Riyesh T, B.C. Bera and Taruna Anand)

Isolation and genetic characterization of Fowl adenovirus from Haryana, India

Fowl adenoviruses (FAdVs) are distributed worldwide in chicken
flocks and are responsible for outbreaks of inclusion body hepatitis
(IBH), hepatitis-hydropericardium syndrome (HHS), respiratory
tract disease and adenoviral gizzard erosions (AGE) in young
broiler chicken. The causative agents belong to genus g=as
Aviadenovirus of the family Adenoviridae and have been grouped ig_1. Cytopathic effect of FAAV on CEL cells at 3 dpi (A)
into five different species (FAdV-A to FAdV-E) with 12 different and Control cells (B)

serotypes. Infections due to all the different species of fowl
adenoviruses have been reported from India. In this study, we
decided to find out the prevalence of fowl adenovirus in different
poultry farms of Hansi and Hisar, Haryana. A total of 98 samples
were collected from different farms and slaughter houses and
tested for the presence of FAdV by DNA polymerase gene based
PCR. A total of 34 samples were found positive for Avian
adenovirus. All these positive samples were passaged in chicken Fig 2: PCR amplification of DNA
embryo liver cells (CEL) and virus could be isolated from 22 of polymerase gene of Fowl adenoviruses
samples (Fig.1A-B).

<« 36
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Atotal of 14 of these isolated viruses were genetically characterized by amplifying and sequencing of hexon and DNA
polymerase genes (Fig.2). Sequence analysis revealed that 12 isolates belong to fowl adenovirus group E and two
isolates belong to fowl adenovirus Group C. This study indicated the circulation of fowl adenovirus belonging to Group E
and Group C among different poultry farms in Hansi and Hisar, Haryana.

(Riyesh T, Sanjay Barua, Naveen Kumar and Naresh Jindal)

Circulation of human-seasonal flu viruses in healthy swine populations

The human-to-swine transmission of influenza A viruses (IAVs) were reported across a wide range of countries and
continents, despite less intensive surveillance studies in swine populations globally. The IAVs circulating in domestic
swine populations has a serious impact on the swine industry as well as a threat for humans. In present study, we
investigated the circulation of IAVs in apparently healthy domestic pigs from Haryana, Mizoram, Guwahati, Meghalaya &
slaughterhouse in Mumbai. The viral RNA was isolated from 243 nasal swabs and subjected to RT-PCR amplification of
conserved region (244 bp) of matrix (M) gene of IAVs. A total of 23 nasal swabs (Mumbai-20 nos; Haryana-2 nos &
Mizoram-1 no) showed positive amplification for IAVs, which was further confirmed by sequencing and revealed 98-
99.9% identity with IAVs.

For sub-typing of the circulating IAVs, the full length haemagglutinin (HA) and neuraminidase (NA) genes were amplified
from RNA isolated from nasal swabs using universal primers, cloned the amplicons and sequenced recombinant
plasmids. The sequence homology analysis indicated 97-99% homology with the human seasonal- H3N2 and - H1N1
influenzaAviruses.

The phylogenetic analysis revealed that Indian SIVs clustered with swine isolates of human (seasonal HIN1 & H3N2
viruses) and showed close grouping of Indian swine/H1N1 virus with swine isolates from USA (A/swine/lllinois/2018 &
A/swine/Minnesota/2018), which belonged to recent human seasonal viruses (Fig.). Similarly, the Indian swine/H3N2
virus grouped with the swine/H3N2 isolate from USA (A/swine/Oklahoma/2017) and human isolate from China
(A/Shanghai/2017) (Fig.). This indicates the incidences of species jumping of currently circulating human- seasonal flu
viruses into pig populations, which is of great concern for both animal and public health aspect.

The co-circulation of p/H1N1/09 with other swine viruses like- triple-reassortant H3N2, human-origin HIN1/H1N2, and
classical HIN1 leads to frequent reassortment between lineages. Hence, further understanding of the underlying
ecological and epidemiological mechanism of human-to-swine transmission events is vital for the health of both humans
and swine.
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Fig. Phylogenetic analysis of sequence of HA gene of H1N1 virus (A) and H3N2 virus (B) amplified from nasal swab of pig
(B.C. Bera, Sanjay Barua, Taruna Anand and Nitin Virmani)
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Co-circulation of influenza A virus, porcine circovirus 2 and porcine
cytomegalovirus in pigs

The domestic and wild pigs are susceptible to concurrent infection with several viruses which is a major concern to the
swine producing countries globally. Here, we report the co-circulation of PCV2, influenza A viruses (IAVs), and PCMV in
various combination in apparently healthy domestic pigs on the basis of molecular detection of pathogens by PCR and
RT-PCR assays in nasal swabs (243 nos) collected from five states (Mizoram, Meghalaya, Guwahati, Haryana and
Mumbai) of the country. We observed that a total of 79 samples were positive for PCV2 from all places, followed by 34
samples for PCMV and 23 samples for influenza A viruses. The mixed circulation of viruses was found for influenza A virus
+ PCV2 in 14 samples from Mumbai, and for PCV2 + PCMV in 21 samples collected from Mizoram, Guwahati and
Mumbai. The presence of viruses in samples was further confirmed by sequencing of PCR products (ORF2-490 bp of
PCV2; M gene-244 bp of influenza A virus and gB gene-413 bp of PCMV). The sequence data subjected to BLAST, NCBI
homology analysis and revealed 90-99.9% identity to the respective viruses. Among these three viruses, the IAVs and
PCV2 are important respiratory pathogens, as PCMV generally does not cause severe problem.

The study revealed that PCV2 infection is a major problem in swine in the country. Further to understand the evolution of
this emerging virus, whole genome (~1.7 kb) of four PCV2 viruses were amplified from positive samples collected from
Guwahati, Chhattisgarh and Maharashtra. Sequence analysis indicated that the PCV2 sequences from Guwahati,
Chhattisgarh and Maharashtra belonged to the cluster 2d. The prevalence of similar cluster of PCV2 was also reported
earlier in pigs from Meghalaya and Uttar Pradesh. This suggests that cluster-2d of PCV2 is the major problem in swine
population of the country.

(B.C. Bera, Sanjay Barua, Taruna Anand and Nitin Virmani)

SERCA regulates paramyxovirus replication

The control strategies against pathogens have classically relied upon targeting essential proteins of the pathogens. High
mutation rate in viral genome allows the virus to become resistant to antiviral drugs and preexisting immunity. Classically
antiviral drugs have been developed by directly targeting viral protein (components). Viruses get mutations at the drug
targets and become resistant. The rise in incidence of drug resistance has prompted a shift for the development of novel
antiviral drugs. Viruses are obligate intracellular parasites that are highly dependent on host. Host responses are equally
importantin determining actual outcome of the diseases. Upon viral infection, numerous cellular factors are dysregulated
(increased or decreased expression); some of these host factors facilitate virus production (proviral) whereas others
block the viral replication cycle. Proviral host factors may serve as a target for development of novel antiviral therapeutics.

Sarco/endoplasmic reticulum calcium-ATPase (SERCA) is a membrane bound cytosolic enzyme that is known to regulate
the uptake of calcium into the sarco/endoplasmic reticulum from the cytosol. Here, we show for the first time that SERCA can
also regulate paramyxovirus [Peste des petits ruminants
virus (PPRV) and Newcastle disease virus (NDV)]
replication. Treatment of Vero cells with SERCA specific
inhibitor (thapsigargin) at a concentration that is nontoxic to
the cells significantly reduced virus replication. Conversely, >
over-expression of SERCA rescued the inhibitory effect of aad
thapsigargin on virus replication. PPRV/NDV infection
induced SERCA expression in Vero cells which could be
blocked by thapsigargin. With the help of time-of-addition and
virus step-specific assays, it was observed that thapsigargin
speci'fically inhibits yiral entry and subcellular !ocalization of Localization of viral protein in Thapsigargin-treated
the viral proteins (Fig.). On long-term sequential cell culture and untreated cell infected with NDV (a), cells (percent)
passage (P=70) in presence of thapsigargin, a significant with or without punctuate structures in

. . . . . Thapsigargin-treated and control (b).
(though partial) resistance to thapsigargin was observed in
NDV, though PPRV did not acquire any resistance. To the best of our knowledge, this is the first report describing that SERCA
facilitates virus replication and a rare report suggesting virus may acquire resistance even in presence of an inhibitor that
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targets cellular factors. The study will contribute in understanding paramyxovirus replication and development of antiviral
therapeutics using SERCA (host factor) as a candidate drug target.

(Naveen Kumar and Sanjay Barua)

Accessioning of bacterial cultures in NCVTC repository

The act of isolation, identification, characterization, and ex situ preservation of bacterial cultures leads to an appreciable
gain in their value as compared to the in situ clone, which is considered to be of negligible monetary value. A total of 70
bacteria were accessioned during the year, making cumulative culture collection of 1271 bacteria of veterinary
importance. During this period cultures were obtained from; SKUAST Srinagar, NIBSM Raipur, CIRG Makhdoom; CMVL
Meerut; DUVASU Mathura; CVAS Udaipur; NEH Meghalaya; CVSc Nagpur; RKVY Jaipur; CSWRI Avikanagar;
TANUVAS Chennai; IVRI Izatnagar; COVS Khanapara, Guwahati; CSKHPKV Palampur; and NCVTC Hisar. Out of 350
cultures received and processed at bacteriology laboratory, 143 cultures are ready to be accessioned. |naddition, a total
of 184 pathological and environmental samples [small ruminants (38); large ruminants (4); farm water bodies (10);
Human (1); poultry (5) equines (113) and dog (8)] were also processed during this period and 291 bacterial isolations
were made of which 134 cultures are ready to be accessioned by now. The important bacterial isolates accessioned
during this periodis givenin Table.

Table: Important bacteria isolated and accessioned

Mannheimia hemolytica Aeromonas hydrophila Aeromonas taiwanensis
Aeromonas jandaei Aeromonas dhakensis Moraxella lacunata
Acinetobacter bouveti Acinetobacter Iwoffi Acinetobacter variabilis
Acinetobacter harbinensis Acinetobacter johnsonii Acinetobacter indicus
Klebsiella ozaenae Klebsiella singaporensis Plesiomonas shigelloides
Escherichia hermanii Escherichia fergusonii Escherichia marmotae
Enterobacter cloacae Pseudomonas putida Pseudomonas protegens
Streptococcus canis Streptococcus Suis Streptococcus uberis
Streptococcus agalactiae Streptococcus hyovaginalis Streptococcus minor
Streptococcus rupicaprae Streptococcus ovis Paenibacillus alvei

Corynebacterium pseudotuberculosis Corynebacterium glutamicum

Lactococcus lactis ssp. hordniae

Lactococcus lactis ssp. tructae Lactococcus lactis ssp. lactis

Lactococcus garviae

Aerococcus viridans Vagococcus fluvialis

Aerococcus urinaeequi

Macrococcus caseolyticus Arthrobacter gandavensis

Arthrobacter luteolus

Atotal of 18 bacterial cultures were distributed to researchers in Gujarat, Rajasthan, Punjab and Haryana.

(R.K. Vaid, Taruna Anand, Riyesh T., B.C.Bera and K. Shanmugasundaram)

Isolation of mastitis causing bacteria from milk and their bacteriophages

Mastitis is economically devastating and most important disease of dairy animals.
Bacterial infection results in an initial inflammatory response and finally leading to
visibly abnormal milk (eg, color, fibrin clots) and subsequent changes in the udder
like swelling, heat, pain and redness. The infection is treated using antibiotics;
however, due to the emerging antimicrobial resistance observed at various animal
farms, alternatives are being explored. In an order to develop phage cocktails
against mastitic pathogens, we first isolated and characterized bacteria from
mastitic milk samples collected from mastitic animals. Various bacteria identified by
16s rRNA sequencing included Staphylococcus aureus ssp. aureus,
Staphylococcus haemolyticus, S. agnetis, S. sciuri, S. xylosus, S. chromogene, S.
epidermidis, E. coli, Streptococcus dysgalactiae (Fig.1) and Klebsiella

Fig 1. S. dysgalactiae isolated from
mastitic milk samples
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pneumoniae in majority of cases. However, in few cases, Micrococcus
lylae, Kocuria rhizophila, Acinetobacter radiorestens, Acinetobacter
baumanii, Corynebacterium sp., Klebsiella sp., Pantoea sp. and Bacillus
sp. were also isolated. A methicillin resistant S. aureus (MRSA) was also
isolated froma case.

The log phase bacterial cultures were used to enrich bacteriophages from
animal farm sewage and soil samples. Fourteen bacteriophages were
isolated which were checked for their optimum activity at a range of pH and
temperatures and the plaque characteristics were recorded. The o s Giaeiv
bacteriophage VTCCBPA118 against K. pneumoniae was visualized by Fig 2. TEM of Bacteriaophage of family
TEM also (Fig 2). The biological activity of the phages indicated that the Siphoviridae from K. Pneumoniae
phage cocktails were active against majority of mastitic pathogens and

phage-BPA116 alone was active against various species of Staphylococci isolates including S. aureus, MRSA, Bacillus
sp. and S. dysgalactiae and thus proving to be a broad range phage.

(Taruna Anand, Nitin Virmani, R.K. Vaid and B.C. Bera)

Microbial characterization of mule dung from Katra (J&K)

Mules are cheap and easy method of travel for pilgrims in hilly 00000

areas of tourism and pilgrimage in Himalayan hills. Although JE—

mule owners are benefitted by enhanced livelihood avenues,

the use of mules for transport also leads to hygiene issue on oo /\

account of mule dung scattering on hill tracks. As the mule 150000 —— Week
dung may contain microorganisms which may be of public J— , \ == Cot
health and environment concern. This study deals with J \ A /\

investigation on evaluation of microbial status of the mule Fome \/

dung in Katra region (Jammu). The dung samples were o | —

subjected to metagenomic analysis to understand the taxa trar s e T s R

level diversity of bacterial microbes in mule dung. From the Fig. Vermicomposting microbial counts plotted
metagenomic studies, 1484 unique sequences obtained in cfu/gm of weekly samples

were subjected to bioinformatic analysis by BLASTn analysis

up to species level. Although 99.4% of the sequences match were of pathogenically insignificant taxa, a few sequences
matched with bacterial taxa which may have some pathogenic potential viz., Bacteroides fragilis strain NCTC 9343;
Orientia tsutsugamushi strain Karp; Erysipelothrix rhusiopathiae strain ATCC 19414; Erysipelothrix larvae strain LV19;
Neisseria perflava strain Branham 7078; Listeria welshimeri strain NCTC 11857; Arcobacter lanthieri strain AF1440;
Helicobacter pylori strain ATCC 43504; Vibrio alginolyticus strain NBRC 15630; Riemerella columbipharyngis strain
8151; Pseudomonas stutzeristrain ATCC 17588. The process of vermi-composting was also subjected to microbiological
analysis to study the microbial trend of the vermi-compost from start to end of vermi-composting process, a period of
approximately 3 months. Samples were regularly obtained on weekly basis and bacterial counts were obtained on cfu/gm
basis were plotted. Microbial counts showed a declining trend over the course of vermi-composting from 1% week
(2.40E+08) to 12" week (7.20E+06), however, the microbial counts were never constant and showed a tendency of rapid
flux. The ready vermi-compost samples showed healthy counts of approximately 10° cfu/gm (Fig).

(R.K. Vaid, K. Shanmugasundaram, R.A. Legha and B.N. Tripathi)
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Technology Development, Transfer and
Commercialization

The major efforts of the Centre are focused on development of technologies forimprovement in equine health, production
and utilization in the country. The institute is continuously striving for the upliftment of equine sector ever since its
inception. Many diagnostic kits, vaccines and biologicals developed by the scientists of ICAR-NRCE are routinely used in
the field. Many of the newer technologies are under development, transfer and commercialization.

TECHNOLOGIES FOR COMMERCIALIZATION

o Updated equine influenza vaccine

o Inactivated equine herpesvirus-1 vaccine (Equiherpabort)

o Equiherpes B-ELISAKitfor diagnosis of EHV1 infection

o Monoclonal antibody-based ELISAKkit for diagnosis of rotavirus infection
o Recombinantantigen ELISAkit for Theileria equidiagnosis

o Recombinant protein based ELISAfor diagnosis of glanders

o Recombinant protein based ELISAfor diagnosis of EIA

o Pregmare kit for pregnancy diagnosis in mares

o Lateralflow assay for rapid diagnosis of equine piroplasmosis.

o Cryopreservation of equine semen

o RecombinantgG-based type-specific ELISAfor differentiation of EHV1 & 4 infection

TECHNOLOGIES BEING DEVELOPED

o Recombinant protein based ELISA for diagnosis of trypanosomosis
o Lateral flow assay for diagnosis of trypanosomosis
o Lateral flow assay for pregnancy diagnosis in mares

o Monoclonal antibody-based sandwich ELISAfor equine influenza virus
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TRANSFER OF TECHNOLOGIES

Transfer of Technology on glanders diagnosis to end-users

The Centre has developed recombinant protein-based ELISA kit for ~ Table: Glanders samples tested in different states

sero-diagnosis of glanders. During the year, the veterinarians and m No. of Sample Tested

laboratory technicians from six states were provided training on  Gyjarat 6426
glanders diagnosis. The ELISA kits were provided to diagnostic Haryana 354
laboratories of seven states namely Gujarat, Haryana, Himachal Himachal Pradesh 5166
Pradesh, Punjab, Rajasthan and Maharashtra. In addition, ELISA :

. - . Rajasthan 1529
reagents have also been supplied to Central Military Veterinary
Laboratory, Meerut for screening of Army Horses. During the year, a __aharashtra b
total of 17563 samples were tested in five state diagnostic laboratories __Total 17563

using these kits (Table).

Release of two NRCE technologies by Union Minister of Agriculture

Two technologies developed by NRCE under Consortium Research Project on Vaccines & Diagnostics were released by
Hon'ble Minister of Agriculture & Farmer Welfare, Sh. Radha Mohan Singh and other dignitaries on 16 July 2017 during
89" Foundation Day & Award Ceremony at New Delhi.

ELISAfor differentiation of EHV1 & 4 Infection

A recombinant protein based ELISAkit has been developed by the Centre for differentiation of EHV1 & EHV4 antibodies
inthe equine serum. This kitis highly sensitive and specific for EHV1/4 diagnosis and has a shelflife of 6 months.

Lateral flow assay for equine piroplasmosis

Alateral flow assay has been developed for detection of antibodies to Theileria equiin equine serum samples. This LFAKit
is simple, rapid, and user-friendly obviating the requirement of skilled personals and sophisticated laboratory
equipments. The assay is easy to perform and highly sensitive and specific.

——— = T T bk TR

godl FEITHHT ﬁ?:m 11?:{ w Tamavor nm'ﬁg

Union Minister of Agriculture & Farmers’ Welfare releasing diagnostic kits
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MoU signed for ToT

Mutual non-disclosure agreement & MoU was signed on 12 January 2018 between NRCE and Genomix Molecular
Diagnostic Pvt Ltd. & Genomix CARL Pvt Ltd. for collaborative research project submitted under Small Business
Innovation Research Programme (SBIRI) scheme of Biotechnology Industry Research Assistance Council (BIRAC),
DBT, Ministry of Science & Technology, Gol.

Following two technologies will be transferred for commercialization under MoU:
i. Recombinantantigens (Hcp1,TssAand TssB) and clones thereof for diagnosis of glanders.

ii. Recombinantantigen (p26) and clone thereof for diagnosis of equine infectious anaemia.

Revenue generation under diagnostic services and consultancy

During the year 2017-18, diagnostic
services were provided to stakeholders from

various states of the country. Atotal of 9039

Table: Equine samples tested and income generated during 2017-18

samples received from race courses, turf EIA 3877 1938500.00
club, stud farm, riding schools and other Glanders 4606 2763600.00
organized sector were tested on payment EHV1 31 62000.00
basis. Maximum number of samples were Tevansi 45 29500.00

tested for EIA (3877) and Glanders (4606).

El 62 31000.00
Among others,l 162 swapl salmples from —— % 4200000
Animal quarantine & Certification services
(AQCS) tested for Contagious equine WRV 2 11000
metritis were negative. The other diseases Piroplasmosis 62 259533.50
tested include EHV1, T.evansi, El, Dourine, AHS 44 44000.00
West Nile fever, Piroplasmosis, African EVA 81 162000.00
horse sickness and equine viral arteritis. CEM 162 243000.00
During the year revenue of Rs 55.81 lakhs Total 9039 5581633.50
was generated through contractual
diagnostic services (Table).
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LANDMARK ACHIEVEMENTS

1985 Foundation of NRCE, Hisar

1987 Detection of first outbreak of equine influenza in northern India

1989  Establishment of Equine Production Campus, Bikaner

1990 Import of Poitou donkey from France

1995  Cryopreservation of Jack semen for Al

1996 Establishment of a herd of Marwari horses

1996  Crystal structure of mare milk lactoferrin

1996  Production of carpet fabric by blending of donkey and sheep hair

1997  Release of inactivated equine influenza vaccine

2003  Award of Indian patent to HERP kit for diagnosis of EHV1 infection

2005 Development of mAb-based sELISA for detection of rotavirus

2005  Establishment of National Centre for Veterinary Type Cultures (NCVTC)

2006  Collection and cryopreservation of stallion semen at farmers' door

2006 Detection of outbreak of Glanders in equines

2008  Detection of second outbreak of equine influenza

2008  Release of 'Equiherpes B-ELISA' kit for EHV1 diagnosis

2008  Release of 'Pregmare kit' for pregnancy diagnosis in mares

2009  Establishment of a herd of Zanskari ponies

2009  First report of Camelpox zoonosis

2010  Re-emergence of a case of equine infectious anemia

2010  Cryopreservation of Zanskari Stallion semen

2011 First report of Buffalopox virus causing concurrent disease in cow, buffalo and human

2011 Whole genome sequencing of Japanese Encephalitis virus isolated from a horse

2011 Whole genome sequencing of Pasteurella multocida B:2 strain

2011 Establishment of a herd of Small grey & Large white indigenous donkeys

2012 Organization of SAARC trainings on equine piroplasmosis under OIE Twinning Program

2012  Quinapyramine sulfate nanoformulation developed against Trypanosoma evansi

2012  Development of r-protein based ELISA for equine infectious anemia

2012 Whole genome sequencing of B. bronchiseptica, P. multocida, A. equuli, Salmonella Gallinarum

2012 Technique for Vermicomposting using equine dung optimized

2013  Establishment of Microbial Containment Laboratory (BSL-3)

2013 Establishment of ATIC and info-Equine Museum

2014 Development of r-protein based ELISA for diagnosis of Burkholderia mallei

2014 Development of r-HSP70 based ELISA for Trypanosoma evansi infection

2015  NRCE conferred Sardar Patel Outstanding ICAR Institution Award

2015  Release of 'Equiherpabort vaccine' for prevention of EHV1 abortions in mares

2015 Release of r-protein based Theileria equi antibody detection kit

2015  Whole genome sequencing of classical swine fever virus

2016  Organization of SAARC trainings on equine influenza and glanders under OIE Twinning Programme

2016 Release of updated equine influenza vaccine

2016 Methodolgy for isolation of RNA virus from mixed infection developed

2017 Establishment of a herd of Kathiawari horses

2018 Ecotourism started at Equine Production Campus, Bikaner

2018 Release of ELISA kits for EHV1/4 and LFA for equine piroplasmosis
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Education and Trainings

Training on Artificial Insemination organized at EPC Bikaner

In view of increased demand for training on artificial Pt

insemination (Al) in equines at field level, one-week training
on “Artificial Insemination in Equines” was organized from
21-27 August 2017 at Equine Production Campus, Bikaner.
In this training, eight para veterinarians from Haryana,
Rajasthan and Uttar Pradesh participated. A total of 14
theory lectures and 7 practical sessions regarding equine
production and management were conducted during the
training programme. A hands-on-training for performing Al
in equines was provided to the participants.

Hands-on-training on Bioinformatics tools & their

applicationinbiological research

A workshop on “Bioinformatics Tools & their Application in Biological
Research” was conducted for 3 days from 5-7 September 2017 at
National Centre for Veterinary Type Cultures, NRCE, Hisar. The
workshop was conducted under the Project “Bioinformatics
Instructional Facility for Biology Teaching through Bioinformatics" (BIF-
BTBI) sponsored by Department of Biotechnology, Government of
India. Speaking on the inaugural session, Dr Tankeshwar Kumar, Vice- "
Chancellor, Guru Jambheshwar University, Hisar highlighted the role of

bioinformatics in agriculture and
animal husbandry. In this
workshop, 22 trainees from the

disciplines of Veterinary |

Microbiology, Biotechnology and

Parasitology participated. Dr K P |

Singh, Vice-Chancellor, CCS
Haryana Agricultural University,
Hisar awarded certificate of
participation to the successful
trainees. The training was
organised by Dr R.K. Vaid and Dr

Sanjay Kumar under the
chairmanship of Dr B.N. Tripathi, -

Director of the institute.

| ISO 9001 : 2008
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Training on glanders to Veterinarians and laboratory technicians

To support glanders surveillance programme, 16 veterinary officers and 2 technicians from
seven state disease diagnostic laboratories of Uttar Pradesh, Madhya Pradesh, Himachal
Pradesh, Punjab, Rajasthan, Maharashtra, and Jammu & Kashmir were provided 3-day
trainings in 4 batches on glanders diagnosis during August-September 2017. These trainings
were conducted by DrH.S. Singha under the supervision and guidance of Director, NRCE.

Veterinary students imparted hands-on-training

Training on “Equine Health and Management” was organized at Hisar and Bikaner campus ! - >
during September 20 to October, 6, 2017. Three veterinary students from Rajiv Gandhi '
Institute for Veterinary Education and Research, Pondicherry and NDRI, Karnal attended this
training programme. The training course consisted of lectures, demonstrations, hands-on-training and discussion on different
aspects like equine diseases, lameness, ultrasonography, rectal examination etc. The training was coordinated by Dr Anju
Manujaand DrS.C. Mehta.

Biosafety Workshop at NRCE

Aworkshop on Biosafety was organized for staff and students at NRCE on October 13, 2017 at NRCE, Hisar. Dr Suresh Kumar
Scientist from National Institute of Biologicals, Ministry of Health & Family Welfare, Govt. of India delivered lecture on “New
Biomedical Waste Management Rules 2016”. In addition, Sh K.K. Gupta chief Technical Officer (Engg), NRCE Hisar delivered
alecture on "Biocontainment in Laboratories". The training program was attended by scientists, technical staff and project staff
of NRCE. The workshop was organised by Dr Balvinder Kumar, Member Secretary, IBSC of the institute under the
chairmanship of the Director.

Internal Auditors' Training organized at NRCE

For quality management as per 1ISO9001:2015, one-day Internal Auditors' Training Programme on Quality Management
System was organized at NRCE, Hisar on February 26, 2018, in which 10 staff members participated. This training was
imparted for QMS9001:2015 implementation at the Centre. The training was provided by Sh Joginder Kumar, Principal
Consultant, Quality Growth Services, New Delhi. The training was organised by Dr B.R. Gulati and Dr S. Barua, Nodal Officers
for Quality Management of the Institute.

Foreign Visit by Scientists

Dr Naveen Kumar attended one month training programme on “Genome-wide siRNA screens for foot-and-mouth disease virus
(FMDV) and herpes simplex virus (HSV)” at Division of Infection and Pathway Medicine, University of Edinburgh, UK under
Commonwealth professional fellowship, UK, continue from April 1to June 1, 2017.

Expert/invited lectures delivered by NRCE scientists in training courses

o DrAnju Manuja delivered a lecture and imparted hands-on-training on “Resazurin cytotoxicity assays” at 21 days CAFT
training in Veterinary Microbiology on “Microbial Genomics and Proteomics in Diagnosis and Control of Diseases of Veterinary
Importance” during November 7-27, 2017 in Department of Veterinary Microbiology, LUVAS, Hisar.

o DrAnjuManuja delivered a lecture on “Applications of Nanoparticles for Therapeutics against Infectious Diseases” at 21 days
CAFT training in Veterinary Microbiology on “Microbial Genomics a Proteomics in Diagnosis and Control of Diseases of
Veterinary Importance” during November 7-27, 2017 in Department of Veterinary Microbiology, LUVAS, Hisar.

o Dr B.N. Tripathi delivered a lecture on Zoonotic Aspect of Burkholderia mallei (Human glanders) at the National
Conference on Scientific Updates on Zoonotic Disease Control at AlIMS, New Delhion 6 July 2017.

o DrB.N. Tripathi presented a paper on “Paratuberculosis in Animals:-* at Brainstorming Meeting on Bovine Tuberculosis on
invitation of Department of Biotechnology, Ministry of Science and Technology at New Delhi during 18-19 September 2017.

o  DrB.N. Tripathi delivered a lecture on “Equine Glanders - its control and containment” at one day workshop in Bhopal &
Indore during 07-09 February 2018.

o Dr B.N. Tripathi delivered lecture on Equine Glanders, at one day seminar on “Molecular Pathology and Diagnosis of
Emerging Disease of Livestock and Poultry” at Assam Agricultural University, Guwahati on 25 February 2018.

o DrBR Gulati delivered a lecture on “Genomic and Proteomic Approaches for the Diagnosis and Control of Equine Herpes
Virus Infections” in 21 days CAFT training in Veterinary Microbiology on “Microbial Genomics an Proteomics in Diagnosis
and Control of Diseases of Veterinary Importance” during November 7-27, Department of Veterinary Microbiology, LUVAS,
Hisar.

o DrBRGulati delivered a lecture on “Diagnosis of Equine Herpes Virus 1 infection using Peptide ELISAand real-time PCR.
CAFT training in Veterinary Microbiology on 'Microbial Genomics an Proteomics in Diagnosis and Control of Diseases of
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Veterinary Importance' during November 7-27, Department of Veterinary Microbiology, LUVAS, Hisar.

o DrNaveen Kumar delivered a lecture on “Development of Novel Antiviral Therapeutics’in 21 days CAFT training course on
“Diagnosis and Control of Emerging and Re-emerging Transboundary Diseases of Poultry” during February 7-28, 2018,
LUVAS, Hisar.

o DrNaveen Kumardelivered a lecture on “Studying virus-host interactions: Development of Novel Antiviral Therapeutics” in
training on “Diagnosis of livestock diseases: a molecular approach” from March 7-31, 2018, Department of Animal
Biotechnology, LUVAS, Hisar.

o DrRALegha delivered a lecture on “Identifying breeds, Characterization and their prioritization for conservation” in ICAR
Sponsored winter school on conservation and promotion of indigenous breeds of livestock during October 30-November
19,2017, Rajasthan University of Veterinary & Animal Sciences, Bikaner.

o DrTRiyesh delivered a lecture on “Protocols for Identification, Characterization and Preservation of Poultry Viruses with
Special Reference to Infectious Bursal Disease Virus” in CAFT training in Veterinary Microbiology on 'Microbial Genomics
an Proteomics in Diagnosis and Control of Diseases of Veterinary Importance' during November 7-27, Department of
Veterinary Microbiology, LUVAS, Hisar.

o Dr SKRavidelivered a lecture on “Semen Collection and Cryopreservation in Equines” in ICAR Sponsored winter school
on conservation and promotion of indigenous breeds of livestock during October 30-November 19, 2017, Rajasthan
University of Veterinary & Animal Sciences, Bikaner.

o Dr SK Ravi delivered a lecture on “Artificial Insemination in Equines” in One week training programme on “Artificial
Insemination in Equines” to paraveterinarians from 21-28 August, 2017, EPC, Bikaner.

o Dr SK Ravi delivered a lecture on “Reproductive disorders in Equines and their treatment” in One week training
programme on “Artificial Insemination in Equines” to paraveterinarians from 21-28 August, 2017, EPC, Bikaner.

o DrTR Talluri delivered an invited lecture on “Equine Scenario in India and Measures for the Conservation and Propagation of
Indigenous Equines” in ICAR Sponsored winter school on conservation and promotion of indigenous breeds of livestock
during October 30-November 19,2017, Rajasthan University of Veterinary & Animal Sciences, Bikaner.

o DrTR Talluri delivered an invited lecture on “Application of Emerging Reproductive Biotechnologies in Conservation of Elite
and Endangering Livestock” in ICAR Sponsored winter school on conservation and promotion of indigenous breeds of
livestock during October 30-November 19,2017, Rajasthan University of Veterinary & Animal Sciences, Bikaner.

o DrTR Talluri delivered alecture on “Anatomy and Physiology the Mare Reproductive System and Estrus Cycle in Mares” in
One week training programme on “Artificial Insemination in Equines” to paraveterinarians from 21-28 August, 2017, EPC,
Bikaner.

o Dr TR Talluri delivered a lecture on “Quality of the Semen Used for Al” in One week training programme on “Artificial
Insemination in Equines” to paraveterinarians from 21-28 August, 2017, EPC, Bikaner.

o DrTaruna Anand delivered a lecture on “Big-Bang of Database World” during the training programme on “Bioinformatics
Tools & their Application in Biological Research” at Bioinformatics Infrastructure Facility-Biology Teaching through
Bioinformatics (BIF-BTBI) during September 5-7,2017, ICAR-NRCE, Hisar.

o DrYash Pal delivered a lecture on “Physiology of Pregnancy and Serological Diagnosis of Pregnancy” in training on
“Avrtificial Insemination in Equines” to para-veterinarians during August 21-27, 2017, EPC, Bikaner.

o DrYash Pal delivered aninvited lecture on “Present Status of Donkeys in India and their Conservation” in ICAR Sponsored
winter school on conservation and promotion of indigenous breeds of livestock during October 30-November 19, 2017,
Rajasthan University of Veterinary & Animal Sciences, Bikaner.

o Dr Sanjay Barua delivered a lecture on “Development of Repository for Poultry Viruses” in 21 days CAFT training course
on “Diagnosis and Control of Emerging and Re-emerging Transboundary Diseases of Poultry” during February 7-28,
2018, LUVAS, Hisar.

o DrYashPaldelivered alecture on “Adaptability of Indian Livestock Production to Climate Change” in Model training course
on “Climate Smart Buffalo Husbandry” during November 13-20, 2017, ICAR-CIRB, Hisar.

Dr Manu Mathew awarded IAVP Young Scientist Award

Dr Manu Mathew, M.V.Sc student working in NRCE under the guidance of Dr Nitin Virmani was awarded “Young Scientist
Award” for his paper entitled “Immunological and pathological evaluation of protective efficacy of inactivated recombinant
equine influenza virus vaccine candidate with different adjuvant formulations in murine model” in Asian Veterinary Pathology
Congress-2017, Department of Veterinary Pathology, College of Veterinary Science & A.H., Bengaluru, Karnataka during
November9-11,2017.

47 p



-

//<ICAR NRCE

» Post Graduate Students’ Research & Guidance
m Name of the Student Name of the Guide Thesis Title
PhD Students
1. Alka Galav, RAJUVAS Dr Naveen Kumar Epidemiology of PPR in Rajasthan and Role of DUSP1 and
KDM6Ain PPRV Replication
2. Ashok Kumar, RAJUVAS Dr TR Talluri Evaluation of various parameters affecting semen quality in
Marwari stallions
3. Deepak Kumar Sharma, Dr Naveen Kumar Dynamics of inflammasome activation following exposure to
RAJUVAS PPR virus
4, Himanshu Sharma, LUVAS Dr B R Gulati Studies on latency in Equine Herpes virus-1 infection among
equinesin India
5. Narender Singh Rathore, Dr TR Talluri Isolation, culture and characterisation of stem cells derived
RAJUVAS from extra embryonic tissues ofindigenous equines
6. Pramod Kumar, RAJUVAS Dr S K Ravi Effect of cholesterol-loaded cyclodextrins on semen quality of
Marwari Horse and Poitou Donkey.
. Ramesh Kumar, LUVAS Dr Nitin Virmani Pathological investigation and protective immunity of
recombinant vaccine candidates of equine influenza virus in
BALB/C mice
8. Sheetal Saini, CDLU DrH S Singha Expression of recombinant equine cytokines and analysis of
their biological activities
9. V. Balena, IVRI Dr B N Tripathi Generation of recombinant equine herpesviruses 1 through BAC
mediated deletion mutagenesis and their comparative
pathogenicity and immunogenicity in murine model
M.V.Sc. Students
il Ankur Verma, RAJUVAS Dr R K Dedar Therapeutic efficacy of aqueous extract of Ocimum sanctum
(Tulsi) on oxidative stressin horses
2. Manish Songara, RAJUVAS DrRALegha Effect of dietary inclusion of azolla on nutrient utilization and
semen quality of Marwari stallions
3 Manu K Mathew, IVRI Dr Nitin Virmani Immunological and pathological evaluation of protective
efficacy of inactivated recombinant EIV vaccine candidate
with different adjuvant formulations in murine model
4. Pragya, LUVAS Dr Sanjay Barua Detection & experimental studies on astroviruses in broiler
chicken
51 Preeti S., RAJUVAS DrRALegha Study on the effect of North and south faced housing
system, on the performance of growing foals in semi arid
6. Prerna Yadav, RAJUVAS Dr R K Dedar Therapeutic efficacy of aqueous extract of Withania
somnifera (AshwaGandha) on oxidative stress in horses
7. Ram Kumar, RAJUVAS Dr Naveen Kumar Role of MNK1in BPXV replication
8. Sumitra Panigrahi, LUVAS Dr Sanjay Barua Epidemiological studies on chicken astroviruses in gout
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Workshops, Seminars & Institutional Activites

World Veterinary Day Celebrations

World Veterinary Day was celebrated by ICAR-NRCE, Hisar on April 29, 2017
at Government Sr. Secondary Model School, Muklan, Hisar on the theme
“Antimicrobial resistance: Awareness to Action’. The awareness among
students was generated regarding consequences of irrational use of antibiotics
and action to be taken to combat the problem of antimicrobial resistance by o W

NRCE scientists Scientists interacting with students

Cleanliness of Campus premises under Swacchata Abhiyan

Under the Swacchata abhiyan programme, a fortnight of cleanliness drive was organized from April 29 to May 22, 2017 at
NRCE, Hisar and EPC Bikaner. All employees participated daily for one hour in cleaning of offices, laboratories, lawns,
and building premises during this drive. NRCE staff also planted trees in the campus premises. At EPC, Bikaner, old
garage of the campus was cleaned, renovated and modified into new museum. The area adjacent to the old and new
guesthouse was cleaned and age old material was shifted and aligned properly.

NRCE staff celebrates International Yoga Day

International Day for Yoga was celebrated at NRCE Hisar on June 21,
2017 under the slogan “Yoga for Peace and Harmony”. On this
occasion,employees of NRCE and their family members practiced
Aasnas and Pranayama as per Common Yoga Protocol developed by
Ministry of Ayush, Gol. The activity was conducted under the
guidance of Dr Balvinder and Miss Reena from Patanjali Yog Samiti,
Hisar. In addition, under Mera Gaon and Mera Gaurav, girls and ladies
of Kajla village, Hisar also practised Yoga on 20th June, 2017 with
NRCE Scientists.

NRCE staff practicing Yoga
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Independence Day celebrations at ICAR-NRCE

NRCE celebrated India's Independence Day on August 15,
2017 in the centre. Dr B.N Tripathi, Director, hoisted the
National Flag. The staff commemorated the martyrs’ struggle
for freedom of the nation from the British's rule. While recalling
the achievements of the institute for the year, Director |
congratulated the staff and inspired the staff to accomplish the
new horizons in their scientific endeavour. The Institute
auditorium reverberated with patriotic fervor and enthusiasm.
The children brought the stage alive with their passion and love
for the motherland. Dr Hema Tripathi, Principal Scientist, CIRB
distributed the prizes to the children participating in the culture
programme.

Workshop organized on Foundation Day at EPC, Bikaner

The 29" Foundation Day of the Equine Production Campus, Bikaner was celebrated with great enthusiasm on September
28, 2017. A workshop on “Conservation and propagation of

equines through tourism” was organized on this eve. Hon'ble [
Mayor of Bikaner City, Shri. Narayan Chopra, Chief Guest
appreciated the initiative taken up by the campus to start
ecotourism. Lt. Col. Ashok Singh Rathore, NCC Raj R &V,
Bikaner and Ms. Bharati Naithani, Assistant Director,
Rajasthan Tourism, Bikaner graced the occasion as guest of
honour. The guests released the Technical bulletin and 2" *
issue of the News letter of the Campus. On this occasion a -
scientist-farmers' interactive meet was also organized. The
scientists discussed on various issues related to equine
farmers and suitable sustainable solutions were provided.

NRCE Celebrated Foundation Day on 26 November

The 33“foundation day of the ICAR-NRCE was celebrated on November 26, 2017. Dr Ramesh Kumar Yadav, Chairman
of Haryana Kisan Ayog was the Chief Guest and Dr MC Sharma, Former Director of IVRI and Dr Inderjeet Singh, Director,
CIRB were the Guests of Honour. They felicitated the . _ )
progressive equine owners from Haryana who have @ e _” T ;f@ (
contributed significantly in conservation of equines. They also = | ——
released a mobile app “Infoequine” developed by NRCE
Scientists and distributed prizes to the winners of drawing
competition. Dr BN Tripathi, Director NRCE presided over the = _
function and apprised the dignitaries about the research &
activities and accomplishment of the Centre in the area of ¢
equine production. On this occasion, Mr Rajender Arora =%
delivered a lecture on “Meditation for boosting productlwtyand 14 ] : "“!l
stress management’. - = ——-
Chairman, Haryana Kissan Aayog addressing NRCE staff
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Drawing Competition organized on Foundation Day

On the eve of NRCE Foundation day, a drawing competition was |
organized for school children on the theme “Horse as Companion
Animal. Atotal of 55 students from 11 schools of Hisar participated. Mr. :
Shubham DPS, Hisar and Ms. Polina, Moga Devi Minda Memorial "%.&s:
School bagged the first prizes under category VIII - X and XI - XII it
standard respectively.

Tree plantation on Van Mahotsav at NRCE

Scientists and technical staff of Equine Production Campus,
Bikaner participated enthusiastically in the Van mahotsav by
planting Indian rosewood, Dalbergia and 200 other plants at the
campus on August 8, 2017. Tree plantation was again done on
September 19, 2017 in collaboration with Mahavir International,
Bikaner when more than 1000 neem plantation was done.

Tree plantation during Van mahotsav

Scientists interact with farmers under ‘Mera Gaon Mera Gaurav' programme

My Village My Pride scheme - Mera Gaon Mera Gaurav - was launched by the Hon'ble Prime Minister on July 25, 2015
with an aim to promote the direct interface of scientists with the farmers to hasten the lab to land process and to provide
farmers with required information, knowledge and advisories on regular basis by adopting villages. NRCE has adopted
villages through six teams of scientists. During the year, six different scientific groups were formed involving twenty
scientists from the Institute. The

scientists coordinated agriculture, Summary of activities organized under MGMG
animal health related activities and - - -
. Name of activity No. of activities Farmers participated

social awareness through —
developing linkages with local Visit to village by teams 26 1082
government and village Panchayat Interface meeting/ Goshthies 20 342
officials. The emphasis was laid on Training organized
creating awareness about diagnosis Demonstrations conducted 5 108
and treatment of affected animals, Mobile based advisories 1 150
soil clonservaf[i_on, controlleq use of Literature support provided 70 98
Chetmlcf‘albfetrr:'“Z:r.s afnd mlsusse .OT Awareness created 21 590
oxytocin by ’e airy arme'rs. ocia Input support provided (q) 5 %
campaign on 'save girl child' was also

Total 159 2463

undertaken in this programme.

Students apprised of career opportunities in agriculture and allied subjects

The Centre celebrated “Agriculture Education Day” at
Government Senior Secondary School, village Kajla (Hisar) on : Sare L M
December 1, 2017. Sixty students of class IX and Xth and faculty g AR ucuion [y '
members of the school participated in the programme. The |
students were apprised of the career opportunities in Agriculture,
Animal husbandry and allied fields through expert lectures. They
were also guided about admission procedures and courses being
offered by academic institutions. A quiz was organized for
students covering general awareness and basic knowledge in
Agriculture & Animal Husbandry.

Expert lecture on career opportunities
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Controlled use of chemical fertilizers discussed on World Soil Day

On the occasion of “World Soil Day” on December 05, 2017, NRCE
organized lecture on controlled use of chemical fertilizers at village Rajli,
Hisar to educate farmers regarding importance of soil conservation.
About 100 farmers attended the programme in which scientists of
NRCE responded to the farmers' queries related to livestock rearing.

Scientists interacting with farmers

Centre celebrated Republic Day with gaiety and patriotic passion

NRCE celebrated India's 69" Republic Day in the Campus premises.
After hoisting of the National Flag, Dr B.N Tripathi, Director inspired the
staff and families by commemorating a series of incidents in the history of
India for the attainment of independence, making India a republic. To
mark the day, children of the employees took pride in glorifying and
celebrating the spirit of unity. On this occasion appreciation certificates
and awards were presented to Dr Taruna Anand (Scientist), Sh. Sita
Ram, (Senior Technical Officer), Dr Jitender Singh, (Senior Technical
Officer), Sh. Sajjan Kumar, (Technical Officer), Sh. Gopal Nath (T1), Sh. Sunil, Assistant, Sh. Guru Dutt Sharma, (SS
Staff), Sh. Ishwar Singh, SS Staff (Agri Section) for their outstanding contribution during the year.

TR BT 1 TSTHTO i SHd-aa- Al & dearaem | fe<i Teare &1 2meH 14 9§ 28 faawer, 2017 &t
foRan 721 | 39 HTIRT H T M= Aeifaerer, fedR & f. Ti< HAR faeE, Ters fewm (et
faum) faferse sifafy 3 fet o & ggek 3M arel fafy= oIl 9 39 |qfed o1 & aR # +ff fosga
ST ST h | STHhT o 31881 J She o QST . YU e FIureh = o1 Gaie & weft fewt Ufeaii &
el o TRl § Thal w1 @R G & weem | e 71 36 SRA fafye aads ud sl fe<t
gfafTaeT swen: fey afaif, fot ui=es stane gfaeifian, fe<t 4a o wfaaita (eife<t witE
% foe) |, Tewt earegereror wfifiran, fe<t gemt gfaaitiar, few<t shfomn e v Yora gfaifian, fe<t <o
gfeqnfirar snfe o1 it foram o | Feerer TR A fewt Tararet § a=ai ol Hfaenfirdr st T st 3R
I ILERR SR Uictfed foha |
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Thed 1 ShTATTHN oh ShH ST oh el Shi ShiddT UTS U= TaT

FHTO FHRIE & fem et =i o feT e urs wiaifiran shens 7€ ud farsiansti 1 qehr feu T |
T fafer e yHig o, Faree deiug 7 fet & e wd ot &t wew W Gaer fean | st o ue

FHags, Fewrs T g &=, feur fafdre sifafsr 7 oot 7eR o1emst § TS/t eqd Y Sianedi &l
Ty Y 1| g & QeI 3 WEUH & iHaAl i Aty fe<l § & &ad & fa 9fka foman |
SRMTH +f 57 22,2017, 319X 20,2017, fGGwR 29, 2017 TS AT 28, 2018 Tl s i T |

e IPHIGIS A RIS E

THI-HHI W Tt & e IR foeha ¥ W Sfent & wH=nial o ey wr fel § % & fag
g T FHIITTAIST o1 STRISH T 17, 2017, feE=R 29,2017 T A1E 17, 2018 Al Toha 7911 | 38 SAfdfe
T i ST ShraT-are Fiafd o ol | fhared 9 o1qaes o fag 78 16, 2017, faawR 5, 2017, 26
femrar, 2017 T AT 20, 2018 1 SIS 2ATASTA 1 TTE |

DD Kisan Broadcasts discussion on glanders

Dr B.N. Tripathi, Director, NRCE, Dr Ashok Kumar, ADG, Animal Health,
ICAR & Dr Harisankar Singha participated in a discussion on DD Kishan
channel on equine glanders. Main objective of the programme was to
make the equine farmers aware of glanders disease. The programme
was broadcasted on 19" January, 2018at10 PM.

frimiaere NRCE upgraded to 1ISO 9001 : 2015

In an effort to continuous quality improvement, NRCE has been awarded 1SO9001:2015
certification in recognition of its Quality Management System in the area of 'Research and
: Development for Improving Equine Productivity, Disease Diagnosis and Microbial Conservation'.
% -z -= .  Thiscertificateisvalidtill 10 March2019.

i
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IRC, RAC and Research Review Meetings

Annual Institute Research Committee (IRC) Meeting

The annual meeting of Institute Research Committee (IRC) was held under the chairmanship of Dr B.N. Tripathi, Director,
ICAR-NRCE during 26-29 May, 2017 for appraisal of the research achievements of the ongoing research projects and
also to consider new research project proposals. Atotal of 37 research projects (24 institutional and 13 externally funded)
and 5 new concept notes were discussed in the meeting. The
chairman expressed satisfaction on quality of the research
and publications by the Centre. He urged the scientists to
continue the hard work and concentrate more on the output
oriented research so that the institute can be self-sustained.
He emphasized that the technologies generated by the
institute like lateral flow assays for glanders and
trypanosomiasis should be transferred to field at the earliest
for benefit of the farmers. He advised the scientist that while
doing inter-institutional collaborations in research, the
interests of the institute should be protected and cost & benefit
ratio should be properly analyzed. IRC in progress

Half Yearly Institute Research Committee (IRC) Meeting

Half yearly IRC meeting of ICAR-NRCE was held on 10
October, 2017 under the chairmanship of Director, NRCE,
Hisar. In this meeting, 34 research projects operational at the
Centre including 22 institutional and 12 externally funded
projects were discussed. The Chairman motivated all the
scientists for submitting proposals for external funding. He
also invited suggestions from all the scientists for new initiative
to optimize resource use to boost research activities. Aplan to
develop equine tourism at EPC Bikaner campus was also
discussed in the meeting. In the meeting it was also suggested
to develop Central Instrumentation Laboratory for optimal use
of resources.

Director interacting with scientists during IRC

Project Monitoring Committee Meeting at EPC Bikaner

The 2nd Project Report Monitoring Committee on Inter-institutional Project "Feasibility studies on biogas and compost
production from mule dung in hilly regions" was held at Equine Production campus, Bikaner on October 30, 2017 under
the chairmanship of Dr Anjan K. Kalia, President Biogas Forum, India. The meeting was attended by Dr H. Rahman,
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Regional Representative South Asia, ILRI and Dr B.N. Tripathi,
Director, NRCE. The Chairman said that to meet environmental
challenges like straw burning composting and vermicomposting
are good alternatives. He also emphasized to produce
technologies, which are economically viable and has broad
application in animal husbandry.

New Research Advisory Committee (RAC) of NRCE

ICAR has constituted new Research Advisory Committee for ICAR-NRCE under the provision of Rule 71A (a) 5 of the
Rules and Byelaws of the ICAR Society for a period of 3 years w.e.f. 16 March 2018.

1 Prof. M.P. Yadav Chairman
Former Vice-Chancellor I.V.R.I., Izatnagar and SVPUAT, Meerut

2 Dr Lal Krishna Member
Former ADG (AH), ICAR, New Delhi

3 Brig. (Dr) S. S. Kashyap Member
Commandant RVC, Eastern Region, Kolkata

4 Dr Devender Swarup Member
Former Director- CIRG, Makhdoom

5 Dr M. S. Oberoi Member
Former Animal Health Expert, FAO for SAARC

6 Dr S. N. Singh Member
MD, Biovet Pvt Ltd , Bengaluru

7 Dr Ashok Kumar Member
ADG (AH), ICAR, New Delhi

8 Dr B. N. Tripathi Member
Director, ICAR- NRC on Equines, Hisar

9 Dr Yash Pal Member Secretary

Pr. Scientist & I/c PME Cell, ICAR-NRC on Equines, Hisar

Research Advisory Committee reviews research progress

The 21st meeting of RAC to review the research progress during
2017-18 was held under the chairmanship of Prof. M.P. Yadav on
7 April 2018 at ICAR-NRCE, Hisar. Director ICAR-NRCE
welcomed the members of new Research Advisory Committee
and presented research achievements of the Centre during 2017-
18. The RAC reviewed various institute funded and externally
funded research projects of the institute in the areas of equine
production, equine health and Veterinary Type Cultures. While
appreciating the research work at the Centre, the Chairman
emphasized the importance of dissemination of the research
findings to stakeholders. The RAC advised scientists to work on
non-infectious (gastrointestinal and metabolic) diseases,
antimicrobial resistance and equine behaviour.

<56
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Visit of Dignitaries
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Sh. Roul applauds the research activities at NRCE, Hisar

Sh. Chhabilendra Roul, Hon'ble Additional Secretary, DARE & Secretary,
ICAR, visited NRCE on May 04, 2017. Dr B.N Tripathi, Director, NRCE
appraised about the various ongoing research activities and
achievements of the Centre. Sh. Roul applauded the efforts of the Centre
and its pace in research pertaining to the equines. He assured full support
to NRCE from ICAR and congratulated all the scientists for their future
endeavors.

Director General, ILRIappreciates NRCE research activities

DrJimmy Smith, DG, ILRI, visited NRCE on June 23, 2017. During his visit,
he was very much impressed to witness the excellent research
accomplishments in the area of equine health. He congratulated NRCE
staff for the brilliant work and expressed his desire to collaborate with
NRCE infuture.

Prof. K.P. Singh, visits NCVTC and BSL-3

Prof. K.P. Singh, Vice Chancellor, CCSHAU, Hisar visited NRCE on June
28,2017. He was impressed with the diagnostic laboratories and excellent
BSL-3 facility. Dr Singh desired active collaboration and sharing of
infrastructure between NRCE and CCSHAU.

Commandant, Equine Breeding Stud, Hisar visits NRCE

Brig. S.S. Kashyap, Commandant EBS, Hisar visited NRCE on August 14,
2017. He shared his experiences on diverse topics including equine
management, feeding and reproduction. He also discussed different
health problems encountered by organized equine farms. He emphasized
the need for more collaborative efforts between EBS and NRCE. He
thanked Director, NRCE for whole hearted support in managing health
issues at EBS.

Plantation at NRCE by Dr Jimmy Smith
DG, ILRI, Kenya

Commandant EBS interacting with NRCE staff
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VC GJUS&T appreciates R&D activities at NRCE

Prof. Tankeshwar Kumar, Vice-chancellor Guru Jambheshwar University
Science and Technology visited NRCE on September 5, 2017. He was
Chief Guest on the occasion of inaugural ceremony of Bioinformatics
Training Programme being conducted at NCVTC. He applauded the
activities and infrastructure at NRCE and NCVTC, Hisar. He expressed
desire to share resources of with NRCE.

DrRamesh Kumar Yadav applauds contributions of NRCE

DrRamesh Kumar Yadav, Chairman, Kisan Ayog, Government of Haryana
and Dr M.C. Sharma, former Director and Vice chancellor, IVRI Izatnagar,
Bareilly visited NRCE on November 26, 2017. They applauded the
research work being undertaken by the scientists and were impressed with
the technologies being generated by the NRCE team.

DrJ.K. Jena, DDG (AS) motivates the scientists for team work

Dr J.K. Jena, Deputy Director General (AS) visited NRCE on December
21, 2017. He interacted with the scientists and staff of the Centre and
offered all help from the ICAR headquarters to carry on the good work. Dr
Jenamotivated scientists to work in team mode to achieve new horizonsin
science. He also stressed upon increased resource generation by the
centre.

DrR.K. Singh, Director IVRI visits NRCE

Dr R.K. Singh, Director & Vice-Chancellor, Indian Veterinary Research
Institute, Izatnagar visited NRCE on December 22, 2017. He was satisfied
to see the good work being done by scientists and efforts being taken in
conservation of microbial diversity at NCVTC. He encourages scientists to
carry out cutting edge research in equine health and management.

DrMadan appreciates Al programme in equines

Dr M L Madan, Ex DDG (Animal Sciences) visited Equine Production
Campus, Bikaner on October 27, 2017. Dr S C Mehta, In-charge, EPC
briefed him activities of the Centre in equine conservation. Dr Madan
showed keen interest in the semen cryopreservation and artificial
insemination technique in equines

Prof. MP Yadav stressed on commercialization of technologies

Prof. M P Yadav, former Vice-chancellor, SVPUAT, Meerut and IVRI,
Izatnagar visited NRCE on December 27, 2017. He interacted with the
scientists and enquired about the progress of research activities in their
laboratories. He stressed the need for commercialization of vaccines &
diagnostics developed by the Centre for the benefit of the stakeholders
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Dr Madan interacting with the scientists
at EPC Bikaner

Prof. M P Yadav during his visit to
NRCE laboratories



DrJenaencourages the scientistat EPC, Bikaner

Dr Joykrushna Jena, Deputy Director General (Animal Science), ICAR,
New Delhi visited Equine Production Campus, Bikaner on January 20,
2018. Dr B N Tripathi, Director and Dr S.C. Mehta briefed him about the
mandate and achievements of the Bikaner Campus. DDG interacted with
the scientists and staff of the campus at Bikaner and encouraged the
scientists to undertake developmental projects for the benefit of people of
arid region.

ShR.P.Singh Visits both campuses

Sh. R.P. Singh, Member of Governing Body, ICAR Visited NRCE, Hisar
and Bikaner Campuses during 24-26 March 2018. He was apprised about
the activities of the Centre by Director, NRCE. During his visit at Bikaner
campus, he took keen interest in equine eco-tourism activities and
appreciated the Marwari horse conservation efforts of the Campus. During
his address to the staff, he emphasized to understand the needs of the
stakeholders and develop farmer friendly technologies to enhance their
income.

Visitors from Abroad
DrVivek Kapur interacted with the scientists of NRCE

Dr Vivek Kapur, Associate Director for Strategic Initiatives, Huck Institutes
of the Life Sciences, Penn State, USA visited NRCE on July 3, 2017 for
exploring inter-institutional collaboration for poultry viruses. He expressed
happiness to witness the excellent infrastructure facilities and enthusiasm
of NRCE staff in research pursuits. He also visited BSL-3 and NCVTC
laboratories and applauded the visionary approach of ICAR authorities.

Dr Sagar Goyal, University of Minnesota, St. Paul, USA along with a team
including Robert Emerson Trite, Christopher Ronda Lewis, and Valerie
Anne Deacon, from Defense Threat Reduction Agency (DTRA),
Cooperative Biological Engagement Programe (CBEP), USA visited
NRCE on 5" Feb., 2018. They were very impressed with the activities of
the centre and expressed the desire to explore collaborations with NRCE.

Dr Caitlin Holley, OIE (Asia & Pacific), John Weaver, WCI, Hong Kong,
OIE, Susanne Munsterman, Animal Helath Consultant OIE visited NRCE
on21stFeb., 2018. They were impressed by the research being carried out
atNRCE and shown keen interestin the activities.

OIE team deliberating with NRCE scientists

DrYisehak Tseqaje Redda appreciates R&D activities at NRCE Campus

Dr Yisehak Tseqaje Redda from Mekelle University, Ethiopia visited NRCE on April 20, 2017. During his visit, he was
impressed with the unique and exemplary work in the area of equine health at NRCE, Hisar. He also appreciated the
efforts of NRCE to get OIE reference status for diagnosis of glanders, piroplasmosis and equine influenza.
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Infrastructure and Developmental Activities

Horse statue unveiled by Sh. Roul at Hisar Campus

Sh. Chhabilendra Roul, Additional Secretary, Department of Agricultural Research & Education visited NRCE, Hisar on
June 6, 2017 and unveiled the statue of the horse in the campus. Sh. Roul applauded the accomplishments of the centre
inthe field of equine health and production.

Equine eco-tourism Initiated at Bikaner campus

The Centre is committed for conservation and propagation of the elite equines in the country. For this, equine eco-tourism
has been initiated at Bikaner campus. Under this, an equine information centre has been developed to display technical
details of indigenous equine breeds and husbandry practices. In addition, a museum showcasing equine harnessing
implements and other accessories used for equine operations has been started. Souvenir Shops have also been opened
for popularizing handicrafts, leather items and other accessories used for horse rearing.

The activity was inaugurated on October 29, 2017 in a function chaired by Dr Vishwanath, Parliamentary Secretary, Gol.
In this function, a horse show involving tent pegging and horse jumping was organized by NCC wing of Bikaner.
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A mobile app “Info-equine” developed for stakeholders

A user friendly mobile app “Info-equine” was developed by
ICAR-National Research Centre on Equines, Hisar. It is a
bilingual mobile app in Hindi and English language useful for
equine owners, veterinary officers, animal health department
officials, students and other stakeholders. This app provides
general information about the equine breeds, diseases,
nutrition, breeding and management and allows users to know
about the diagnostic services, artificial insemination services
being provided by the Centre. This App may be downloaded
directly from the Google Play Store. Releasing the App on 26
November 2017, Dr Ramesh Yadav, Chairman Kissan Aayog appreciated the efforts of Drs Anju Manuja, Hema Tripathi,
Rajender Kumar under guidance of Director NRCE in developing very useful App.

bt
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Herbal Park developed at EPC Bikaner

A herbal park developed at EPC, Bikaner.
Dr M.C. Sharma, Chairman, Veterinary
Hospital Planning & Surgical Instruments
Sectional Committee, Bureau of Indian
Standards planted a Tulsi plant on
December, 14, 2017. This park is being
developed in one acre of arid land by planting
twenty differentherbal plants.

Addressing the scientists, Dr Sharma
emphasized on use of herbal medicine in the
treatment of animal diseases. The Director
NRCE deliberated on doubling farmers' |
income through herbal plant cultivation.

Livestock Strength

At present, 147 equines of various breeds are being maintained at Hisar and Bikaner, including 57 horses, 32 ponies, 49
donkeys and 6 mules. At Bikaner campus, there are 123 equines, including Marwari (42) & Kathiawari (3) horses;
Zanskari (16) & Manipuri (14) ponies; Poitou (29) & indigenous donkeys (14) and mules (5).

Equine herd strength at Hisar Campus

S | Hoses | Pomes |

| w | F | wm | F | m | F | M | F | Tl
Stock as on 1.4.2017 8 11 2 0 3 4 1 0 24
Births 1 0 0 0 0 0 0 0 1
Deaths 0 0 0 0 0 1 0 0 1
Balance as on 31.3.2018 4 11 2 0 B3] 4 1 0 24
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Equine herd strength at EPC, Bikaner

Category

Indlgenous
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Total

Stock as on 01.04.2017 04 01

Birth 06 01 0 o o o 0 02 02 0 01 0 O 16
Death 02 0 0 0 0 0o o 0 01 0 0 0 0 04
Auctioned / sold 0 0 0 0 0 0 0 01 0 0 0 0 0 01

Balance as on 31.03.2018 15 27 0 06 10 07 07 12 17 06 08 04 O1 123
G. Total 42 03 16 14 29 14 05 123

Agriculture Production

During 2017-18, 220 acres of land was
cultivated (140 acre at Hisar and 80
acres at Bikaner). The land was
rotationally used for cultivating green
fodder, dry fodder and grains for feeding
equines at our farms. During the year,
total farm production was 5792.27
quintals, including 3670.8 quintals of
green fodder, 1080.1 quintals of dry
fodderand 1041.37 quintals of grains.

Agriculture production at NRCE (2017-18)

Type of Crop

Green Fodder

Production (in Quintals)

Oats 244 876.95
Berseem 85.5 0
Lucerne 133.5 565.25
Sorghum, Sudan grass+Cowpea 266 0
Sorghum Sudan grass 366 1043.70
Bajra 0 89.90
Total 1095 2575.8
Dry Fodder

Oats, Bajra, Wheat straw etc 593.40 486.7
Grains

Oats 107.34 333.15
Gram 7.10 0
Bajra 8.00 0
Guar 0 54.00
Barley 420.46 0
Moth 0 12.39
Paddy 98.93 0
Total 641.83 399.54
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Awards, Recognitions & Personal Milestones

ISVIB fellowship to Dr Gulati

Dr Baldev R Gulati, Principal Scientist was conferred the Fellowship of
Indian Society for Veterinary Immunology & Biotechnology (FISVIB-2016)
in 23rd Annual Convention of ISVIB held at KNP College of Veterinary
Science, Shirwal, Maharashtra, during April 17-19, 2017. He was also
nominated as Chief Editor of the “Veterinary Inmunology & Biotechnology”
by Indian Society for Veterinary Immunology & Biotechnology.

NAVS (India) Fellowship to Dr Virmani

Dr Nitin Virmani, Principal Scientist was awarded the Fellowship of National
Academy of Veterinary Sciences (FNAVS) in the National Convention of
Veterinary Sciences held at College of Veterinary Sciences, Tirupati,
Andhra Pradesh during November 4-5, 2017.

Lal Bahadur Shastri award to Dr Taruna Anand

Dr Taruna Anand was awarded “Lal Bahadur Shastri Outstanding Young
Scientist award- 2016” in Animal and Fisheries Sciences Category during
ICAR Foundation Day and Annual Award Ceremony on July 16, 2017 at
NASC auditorium, New Delhi by the Hon'ble Agricultural Minister Sh.
Radha Mohan Singh. The award consisted of a cash prize of Rs. 1 lakh and
aproject on bacteriophages for a period of 3 years.

ICAR Cash Award 2016 to Sh Mukesh Chand

Sh Mukesh Chand, Senior Technical Assistant was awarded “ICAR Cash
Award Scheme 2016” (Technical Category) during ICAR foundation day
and annual award ceremony on July 16, 2017 at NAAS auditorium, New
Delhi. The award consisted of Rs. 25500/ and a certificate of appreciation.
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Outstanding Achievement award to Dr Legha

Dr R.A. Legha, Principal Scientist was bestowed with “Outstanding
Achievement Award-2017" by the All India Agricultural Students Association
for his outstanding contribution and recognition in the field of Livestock
Production and Management on October 07, 2017 at RAJUVAS, Bikaner,
Rajasthan.

Dr Anuradha Bhardwaj gets SBSS Women Scientist Award

Dr Anuradha Bhardwaj, Scientist was awarded the “Women Scientist Award-2017" by the Society for Bioinformatics and
Biological Sciences (SBBS) during the International Conference on “Recent Trends in Bioinformatics and Biotechnology
for Sustainable Development” held at Faculty of Veterinary Sciences & Animal Husbandry, SKUAST-J, R.S. Pura, Jammu
J&K during October 12-13,2017.

Young Scientist Award to Dr Talluri

Dr Thirumala R Talluri, Scientist was awarded the prestigious Prof. S.S.
Guraya Young Scientist Award by Indian Society for Society Reproduction
and Fertility (ISSRF) during February 23-25, 2018 at Indian Institute of
Chemical Technology, Hyderabad, Telangana.

Best Oral Presentation Award to Dr Bera

DrB.C Bera, Scientist was awarded “Best Oral Presentation Award” for his paper entitled “Codon usage preference and
evolution of haemagglutinin genes of equine influenza (H3N8) virus” in the International Conference on Bio and Nano
Technologies for Sustainable Agriculture, Food, Health, Energy and Industry by Society for Sustainable Agriculture &
Resource Management, held at Guru Jambheshwar University of Science & Technology, Hisar, Haryana during February
21-23,2018.

Skill upgradation

e Dr Yash Pal, Principal Scientist completed LLB (Professional) 3 year degree from Kurukshetra University,
Kurukshetrain May 2017.

e Dr Shanmugasundaram Karuppusamy, Scientist completed his PhD from
University of Guelph, Guelph, Ontario, Canada and joined back on June 12,
2017. He was deputed to pursue his PhD program under ICAR International
Fellowship program in the month of January 2012. During his PhD research,
he worked on “Proteomic approaches to early diagnosis of Johne's disease
in dairy cows” under the guidance of Dr Gordon M. Kirby.

Joining, Transfers, Retirements

e DrS.C. Mehta, Principal Scientist (Animal Genetics and Breeding) joined at Equine Production Campus, Bikaner
onJuly 4, 2017 subsequentto his transfer from National Research Centre on Camel, Bikaner.

@  DrAshok Kumar Gupta, Principal Scientist retired on October 31, 2017 after successful completion of 39 years 10
months of service in ICAR.
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Nomination of Dr BN Tripathi, Director NRCE in different committees

1.

Member, Task Force of DBT on “Translational
Research and Product Development in Veterinary
Vaccines and Diagnostics” for a period of 3 years
w.e.f 23June 2017.

Technical Advisor (Member), Board of
Management of Lala Lajpat Rai University of
Veterinary and Animal Sciences (LUVAS), Hisar,
2014-17.

Promotions

1.

Sh. Sanjeev Kumar, Technical Officer has been
promoted to Sr Technical officer w.e.f. January 1,
2016.

Sh. Joginder Singh, Sr Technical Assistant has
been promoted to Technical officer w.e.f.
November10,2015.

Sh. Mukesh Chand, Sr Technical Assistant has
been promoted to Technical officer w.e.f. January 1,
2017.

Dr R.A. Pachouri, Technical Officer has been
promoted to Sr Technical officer w.e.f. January 1,
2012.

Sh. Narender Chauhan, Technical Officer has been
promoted to Sr Technical officer w.e.f September
13,2015.

Sh. S.N Paswan, Technical Assistant has been
promoted to Sr Technical Assistant w.e.f. May 31,
2016.

3.

10.

1.

12.

Member, Research Advisory Committee of ICAR-
NRCE, Hisar from 2014.

Member, Research advisory committee of Lala
Lajpat Rai University of Veterinary and Animal
Sciences (LUVAS), Hisar.

Sh. Ashok Kumar, Personal Assistant has been
financially upgraded to a Grade Pay of 4800 w.e.f.
October 1,2017.

Sh. Pratap Singh, U.D.C has been financially
upgraded to a Grade Pay of 2800 w.e.f. February
29,2012.

Sh. Ishwar Singh, Skilled Supporting Staff has
been financially upgraded to a Grade Pay of 2400
w.e.f. September21,2017.

Sh Guru Dutt, Skilled Supporting Staff has been
financially upgraded to a Grade Pay of 2400 w.e.f.
September 21,2017.

Sh Jai Singh Skilled Supporting Staff has been
financially upgraded to a Grade Pay of 2400 w.e.f.
September 21,2017.

Sh. Sant Ram Skilled Supporting Staff has been
financially upgraded to a Grade Pay of 1900 w.e.f.
November 17,2017.
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Publications

RESEARCH PAPERS

1.

Anand T, Bera BC, Virmani N, Vaid RK, Vashisth M and
Tripathi BN. 2017. Isolation and characterization of a
novel, T7-like phage against Aeromonas veronii. Virus
Genesdoi: 10.1007/s11262-017-1517-0.

Bala PA, Legha RA, Dedar RK and Kumar V. 2017.
Nutrients intake and utilization in mules during
maintenance. Veterinary Practitioner 2: 297-299.

Bera BC, Virmani N, Kumar N, Anand T, Pavulraj S,
Rash A, Elton D, Rash N, Bhatia S, Sood R, Singh RK
and Tripathi BN. 2017. Genetic and codon usage bias
analyses of polymerase genes of equine influenza virus
and its relation to evolution. BMC Genomics 18: 652.
doi: 10.1186/s12864-017-4063-1.

Bhardwaj A, Kumar S, Nayan V, Sharma P, Pal Y and
Yadav SC. 2018. Expression and characterization of
recombinant single chain beta-alpha equine chorionic
gonadotropin in prokaryotic host. Indian Journal of
Animal Research DOI: 10.18805/ijar.B-3571.

Bhardwaj A, Nayan V, Sharma P, Kumar S, Pal Y and
Singh J 2017. Molecular characterization, modelling, in
silico analysis of equine pituitary gonadotropin alpha
subunitand docking interaction studies with ganirelix. In
Silico Pharmacology. 5:5.
https://doi.org/10.1007/s40203-017-0025-1.

Chaturvedi S, Singh SV, KumarA, Gangwar NK, Kumar
N, Rawat KD, Gupta S, Chaubey KK, Singh R and
Dhama K 2017. Comparative evaluation of FAT, 1IS900
PCR and microscopy vis-a-vis histopathology for the
detection of Mycobacterium avium subsp
paratuberculosis infection in tissues of goats naturally
died in herds endemic for Johne's disease. Indian
Journal of Animal Sciences 87: 685-693.

Chaubey KK, Singh SV, Gupta S, Singh M, Sohal JS,
Kumar N, Singh MK, Bhatia AK, and Dhama K. 2017.

10.

1.

12.

13.

14.
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Mycobacterium avium subspecies paratuberculosis -
an important food borne pathogen of high public health
significance with special reference to India: an
update.Vet Q. 37:282-299.

Choudhary M, Choudhary BK, Bhoyar S, Kale SB,
Chaudhari SP, Bera BC, Jain A and Barbuddhe SB.
2017. Isolation and characterization of multidrug-
resistant Leclercia species from animal clinical case.
Lett Appl Microbiol 66: 44-48. doi: 10.1111/lam.12811.

Dahiya R, Salar RK, Mandal KD, Kumar R, Tripathi BN,
Yash Pal and Kumar S. 2018. Risk factor analysis
associated with Theileria equi infected equines in
semiarid and sub-humid ecological enzootic zones of
India. Veterinary Parasitology: Regional Studies and
Reports 12: 17-21.

Dedar RK, Kumar V, Bala PA, Legha RA and Tripathi
BN. 2017. Oxidative stress and hemato-biochemical
indices in Marwari horses during moderate intensity
field exercise. Veterinary practitioner 18: 22-26.

Dedar RK, Kumar V, Bala PA, Singh J, Pal Y, Legha RA
and Gupta AK. 2017. Effect of electrolyte
supplementation on electrolyte profile in Marwari
horses during 20 km moderate intensity riding exercise.
Comparative Exercise Physiology 13: 87-95.

Dedar RK, Virmani N, Bala PA, Singh J, Vaid RK,
Legha RA and Tripathi BN. 2017. Clinicopathlogical
findings of an episode of mycotoxicosis in equines.
Equine Veterinary Education: doi: 10.1111/eve.12856.
Dedar RK, Vaid RK, Anand T, Singh J, Virmani N,
Khurana SK and Kumar S. 2017. Rhodococcus equi
Diarrhoea and Suppurative Pneumonia in Marwari Filly:
ACase Report. Veterinary Practitioner 18: 245-248.
Dhama K, Kumar N, Saminathan M, Tiwari R,
Kumaragurubaran KM, Kumar A, Palanivelu M, Shabbir
MJ, Malik YP and Singh RK. 2017. Duck virus enteritis
(duck plague) — a comprehensive update, Vet. Q. 37,
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15.

16.

17.

18.

19.

20.

21.

22.

23.
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57-80.

Girault G, Wattiau P, Sagib M, Martin B, Vorimore F,
Singha H, Engelsma M, Roest HJ, Spicic S, Grunow R,
Vicari N, De Keersmaecker SCJ, Roosens NHC, Fabbi
M, Tripathi BN, Zientara S, Madani N and Laroucau K.
2018. High-Resolution Melting PCR Analysis for rapid
genotyping of Burkholderia mallei. Infect. Genetics and
Evolution 63:1-4

Gupta AK, Kumar S, Pal Y, Brahmane M, Kumar B,
Chauhan M, Sharma P, Singh P, Sheokand RN, Aneja
Dr 2017. Phenotypic clustering of Indian donkey
population belonging to six agro-climatic regions. J
Biodivers Endanger Species 5: 4. DOI: 10.4172/2332-
2543.1000201.

Gupta AK, Kumar S, Pal Y, Chauhan M, Kumar B and
Prince. 2017. Phenotypic characteristics and general
managemental practices for working donkey
populations in south western Bihar region of India.
Indian Journal of Animal Sciences 87: 1414-1417.

Kaur P, Thakur R, Malwal H, Manuja A. and Chaudhury
A. 2018. Biosynthesis of biocompatible and recyclable
silver/iron and gold/iron core-shell nanoparticles for
water purification technology. Biocatalysis and
Agricultural Biotechnology 14: 189-197.

Khandelwal N, Chander Y, Rawat KD, Riyesh T,
Sharma S, Jindal N, Tripath BN, Barua S and Kumar N.
2017. Emetine inhibits replication of RNA and DNA
viruses without generating drug-resistant virus variants,
Antiviral Research, 144:196-204.

KumarN, Sharma S, Barua S, Tripathi BN and Rouse BT.
2018. Virological and Immunological outcomes of
coinfection, Clinical Microbiology Reviews 31: e00111-
17 doi.org/10.1128/CMR.00111-17.

Kumar N, Barua S, Riyesh T and Tripathi BN. 2017.
Advances in peste des petits ruminants vaccine, Invited
Review. Veterinary Microbiology 206: 91-101.

Kumar R, Ravi SK, Dholpuria S, Purohit GN, Pushp
MK, Solanki S, Ganguly S and Chandra PS. 2018.
Study on fresh semen characteristics in Poitou
donkeys. Journal of Entomology and Zoology Studies,
6:227-229.

Kumar R, Shikha J, Kumar S, Sethi K, Kumar S and
Tripathi BN.  2017. Impact estimation of animal
trypanosomosis (surra) on livestock productivity in India
using simulation model: Current and Future
Perspective. Veterinary Parasitology: Regional Studies

24.

25.

26.

21.

28.

29.

30.

31.

32.

and Reports 10:1-12.

Narnaware, SD and Tripathi, BN 2017.
Seroepidemiology of paratuberculosis in cattle
population of organized and unorganized farms of
India. Indian Journal of Animal Sciences, 87 (1) : 21-24

Nayak TC, Kachhawa JP, Savita, Dedar RK, Singh AP
and Chahar A. 2017. Diagnosis and therapeutic
management of enteric Salmonellosis in horse.
Veterinary Practitioner 18: 228-229.

Preethi S, Jhirwal AK and Legha RA. 2018. Effect of
North and South Faced Housing System on the
Physiological Performance of Growing Foals in the
Semi-Arid Regions of Rajasthan. Int. J. Curr. Microbiol.
App. Sci7:1921-1934.

Pavulraj S, Virmani N, Bera BC, Joshi A, Anand T,
Virmani M, Singh R, Singh RK'and Tripathi BN. 2017.
Immunogenecity and protective efficacy of inactivated
equine influenza (H3N8) virus vaccine in murine model.
Veterinary Microbiology.
https://doi.org/10.1016/j.vetmic.2017.08.013.
Raguvaran R, Manuja A, Manuja BK, Riyesh T, Singh
S, Kesavan M, Dimri U. 2017. Sodium alginate and gum
acacia hydrogels of zinc oxide nanoparticles reduce
hemolytic and oxidative stress inflicted by zinc oxide
nanoparticles on mammalian cells. International
Journal of Biological Macromolecules 101: 967-72.

Rani R, Bala PA and Prasad S. 2017. Effect of soya-
maize based milk replacer on performance and
digestibility of karan fries calves. Veterinary
Practitioner. 2: 300-303.

Rani S, Singh Y, Gulati BR and Khurana SK. 2017.
Occurrence of enterohaemorrhagic Escherichia coli in
buffalo meat. J. Exp. Biol. Agri Sci. DOI:
http://dx.doi.org/10.18006/2017.5(2).208.214.

Sarmah PC, Kakati P, Bhattacharjee PK, Kumar P and
Yadav SC. 2018. Evaluation of Formol Gel Slide Test
with reference to Blood Microscopy and Enzyme Linked
Immunosorbant Assay for diagnosis of surra in cattle.
Journal of Experimental Biology and Agricultural
Sciences 6:437-442.

Sarkhel SP, Gupta SK, Kaushik J, Singh J, Saini VK,
Kumar S, and Kumar R. 2017. Intra and inter species
genetic variability of transferrin receptor gene regions in
Trypanosoma evansi isolates of different livestock and
geographical regions of India. Acta Parasitologica 62:
133-140.
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34.

35.

36.

37.

38.

39.

40.

41.

Sarkhel SP, Gupta SK, Kaushik J, Singh J, Gaur DK,
Kumar S and Kumar R. 2017. Molecular
characterization of internal transcribed spacer 1 (ITS-1)
region of different Trypanosoma evansi isolates of
India. Journal of Parasitic Diseases 41:527-533.

Shanmugasundaram K, Mutharia L, Kelton D, Karrow
N and Kirby G. 2018. Identification of antigenic proteins
from Mycobacterium avium subspecies
paratuberculosis cell envelope by comparative
proteomic analysis. Microbiology. DOI
10.1099/mic.0.000606.

Sharma R, Sharma H, Ahlawat S, Panchal P, Pal Y,
Behl R and Tantia MS. 2017. Simple sequence repeat
(SSR) genotypic data reveal high genetic diversity in
Rajasthan donkey of India. Indian Journal of Animal
Sciences 87: 1497-1503.

Soni 'Y, Kumar A, Mehta JS, Talluri TR, Ravi SK, Legha
RA, Tripathi BN and Tejpal. 2017. Comparative study of
fresh and frozen thawed seminal characteristics of
three indigenous breeds of stallions. Veterinary
Practitioner 18: 252-256.

Soni Y, Talluri TR, Ravi SK, Chaudhary K, Mehta JS,
Legha RA, Pal Y, Gupta AK and Tripathi BN. 2017.
Quantitative and qualitative assessment of seminal
parameters of Manipuri breed stallions reared in arid
zone of Rajasthan. Indian Journal of Animal Science 87:
587-589.

Sumbria D, Singla LD, Kumar R, Bal MS and Kaur P.
2017. Comparative sero-prevalence and risk factor
analysis of Trypanosoma evansi infection in equines
from different agro-climatic zones of Punjab (India).
Rev. Sci. Tech. Int. Epiz. 36:971-980.

Talluri TR, Ravi SK, Legha RA, Pal Y, Thomas TK,
Kashyap SS and Tripathi BN. 2018. Assessment of
seminal traits and suitability of semen for
cryopreservation of exotic stallions reared under Indian
conditions. Indian Journal of Animal Reproduction 39:
44-45,

Tejpal, Mehta JS, Ravi SK, Ruhil S, Talluri TR, Kumar A
and Singh D. 2017. Study of certain physical
parameters of fresh semen in Marwari horse. Veterinary
Practitioner, 18:47-51.

Tejpal, Ola AK, Singh D, Tripathi A, Talluri TR and
Chaudhary K. 2017. Dystocia in a buffalo due to
hydrocephalic fetus: A case report. Buffalo Bulletin 36:
695-698.

42.

43.
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Vaid RK, Shanmugasundaram K, Anand T, Bera BC,
Tigga M, Dedar R, Riyesh T, Bardwaj S, Virmani N,
Tripathi BN and Singh R. 2018. Characterization of
isolates of Bordetella bronchiseptica from horses. J
Equine Sci. 29: 25-31.

1Yadav SC, Kumar R, Kumar J, Singh M, Bera BC,
Kumar R, Tatu U and Tehri K. 2017. Antigenic
characterization of 52-55 kDa protein isolated from
Trypanosoma evansi and its application in detection of
equine trypanosomosis. Research in Veterinary
Science 114:455-60.

ABSTRACTS PUBLISHED IN CONFERENCES/SYMPOSIA

1.

Anand T, Vaid RK, Bera BC, Virmani N, Barua S,
Ahlawat U, Bharadwaj S, Batra P and Tripathi BN. 2017.
Environmental Bacteriophages: Isolated, characterized
and preserved for future use. In: International
Conference on Bacteriophages in River Ganga,
Department of Microbiology, IMS, BHU, Varanasi,
August 22-23.

Anand T, Virmani N, Bera BC, Vaid RK, Vashisth M,
Ahlawat U, Bardwaj S and Tripathi BN. 2017. Isolation
and characterization of a novel thermotolerant
bacteriophage against Pseudomonas sp. from Ganga
water. In: International conference on bacteriophages
in River Ganga, BHU, Varanasi, August 22-23.

Bala PA and Dedar RK. 2018. Concentrate mixture for
equines of Rajasthan oral presentation during
ANSICON-2018 held at, Junagadh Agricultural
University, Junagadh, Gujarat., India from February 1-
3.

Barua S, Kumar N and Riyesh T. 2017. Evaluation of
antiviral and drug resistance mechanisms of emetine, in
26th Annual Conference of Indian Virological Society
(IVS) on “Viruses to Viromes in Health and Disease”
organized by Nitte University, Mangaluru, December 7-
9.

Bhardwaj A and Nayan V. 2018. Ganirelix interaction
with gonadotropin alpha: in silico insights towards drug-
target interactions and implications for assisted
reproduction in buffaloes. In: 9th Asian Buffalo
Congress (ABC) 2018 on “Climate Resilient Buffalo
Production for Sustainable Livelihood”, ICAR-CIRB,
Hisar, February 1-4.

Bhardwaj A, Panghal S, Chauhan M, Pal Y, Gupta AK
and Tripathi BN. 2018. Explicating equine genetic
diversity through marker assisted selection and
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10.

1.

12.

bioinformatics tools. In: XV Annual Convention of
Society for Conservation of Domestic Animal
Biodiversity (SOCDAB) and National Symposium on
“Sustainable Management of Livestock and Poultry
Diversity for enhancing the Farmers' Income’,
RAJUVAS, Bikaner, Rajasthan, February 8-10.

Godwal P, Kumar V, Chotiya AK, Rathore NS , Sareen
M, Moolchandani A, Legha RA and Tripathi BN. 2017.
Diurnal rhythm of blood biochemical parameters of sun
exposed Martina Franca jacks in semitropical desert
climate. In: Third International Conference on
Bioresource and Stress Management (ICBSM), SIAM
Institute, Jaipur, Rajasthan, November 8-11.

Gulati BR. 2017. Current status of Japanese
encephalitis virus infection among animals in India and
role of pigs in its transmission” in IAVMI Satellite
Seminar on 'Emerging and re-emerging infectious
diseases and their impact on pig health and
productivity' at ICAR-National Research Centre on Pig,
Rani, Guwahati, Assam, November 20.

Gulati BR. 2017. Changing epidemiological patterns of
Japanese encephalitis infection and impact on animal
health in India in XXIV Annual Convention and National
Conference of Indian Society for Veterinary
Immunology and Biotechnology (VIBCON-2017) on
“Recent Trends in Veterinary Immunology and
Biotechnology for Doubling Farmers' Income through
Livestock Health and Production” at College of
Veterinary and Animal Sciences, Parbhani,
Maharashtra, December 5-7.

Gulati BR. 2017. Biotechnological Approaches for
Meeting Challenges in Diagnosis and Control of Equine
Herpesvirus Infections. In: 23rd Annual Convention of
Indian Society for Veterinary Immunology and
Biotechnology and International Conference on
“Challenges in livestock and poultry production -
Solution with biotechnology” at KNP College of
Veterinary Science, Shirwal, Maharashtra, April 17-19.
Kumar N, Barua S, Riyesh T and Tripathi BN. 2017.
SERCA regulates paramyxovirus replication. In: 26th
Annual Conference of Indian Virological Society (IVS)
on “Viruses to Viromes in Health and Disease”, Nitte
University, Mangaluru, December 7-9.

Kumar N, Sharma S, Riyesh T and Barua S. 2017.
Emetine as a broad spectrum antiviral agent does not
induce drug resistant virus variants. In: ISVPT-2017-

13.

14.

15.

16.

17.

18.

XVII Annual Conference of “Indian Society of Veterinary
Pharmacology and Toxicology'" and National
Symposium on “Combating Antimicrobial Resistance”
organized by College of Veterinary Sciences, LUVAS,
Hisar, October 26-28.

Kumar N, Barua S, Riyesh T and Singh SV. 2017.
Emerging viral diseases of goats. In: National Seminar
on Small Ruminants: National Scope on Upscaling
Production to Products Value Addition and Their
Safety”, CIRG Makhdoom, November 9-10.

Kumar R, Dholpuria S, Ravi SK, Talluri TR, Purohit GN,

Legha RA, Kumar A and Tripathi BN. 2018. Effect of
additives in semen extender on post thaw semen
parameters of marwari horses. In XXXIII Annual
Convention and National Symposium of ISSAR on “Use
of reproductive technologies and production
improvement in livestock species aiming to socio-
economic development of rural mass” at West Bengal
University of Animal & Fishery Sciences, Kolkata,
February 9-11.

Kumar R, Khandelwal N, Chander Y, Riyesh T,
Maherchandani S, Tripathi BN, Kumar N and Barua S.
2017. MNK1 regulates buffalopox virus replication. In:
International Conference on “Microbes for Health &
Wealth” organized by Department of Microbiology and
AMI, Rohtak unit at Maharishi Dayanand University,
Rohtak, November. 14.

Kumar R, Saroj K, Sethi K, Jain S, Kumar S and
Tripathi BN. 2018. In vitro evaluation of efficacy of some
novel drug molecules against Trypanosoma evansi. In:
XXVII National Congress of Veterinary Parasitology
organized by Department of Veterinary Parasitology,
College of Veterinary and Animal Science, Navania,
Udaipur, Rajasthan, February 15-17.

Kumar V, Chotiya AK, Godwal P, Rathore NS, Sareen
M, Moolchandani A, Singh R, Legha RA, Pal Y and
Tripathi BN. 2017. Effect of stress induced by 100N
draught load on biochemical responses in indigenous
donkeys. In: Third International Conference on
Bioresource and Stress Management (ICBSM), SIAM
Institute, Jaipur, Rajasthan, November 8-11.

Kumar V, Dedar RK, Singh R and Tripathi BN. 2017.
Advances in equine exercise physiology: Implications
for performance and welfare. In: XXVI Annual
Conference and National Symposium of Society of
Animal Physiologists of India, Veterinary Collge,



19.

20.

21.

22.

23.

24.

Karnataka Veterinary, Animal and Fisheries Science
University, Nandi Nagar, Bidar, December 21-22.

Kumar V, Singh P, Legha RA, Pal Y and Tripathi BN.
2017. Draught performance of indigenous donkeys and
mules at trotting speed with 50N draught load. In: Third
International Conference on Bioresource and Stress
Management (ICBSM), SIAM Institute, Jaipur,
Rajasthan, November 8-11.

Nayan V, Bhardwaj A, Panghal S, Balhara AK, Phulia
SK, Sharma RK and Singh D. 2018. Curious case of
computationalimmunoreagent design, green chemistry
and nanomaterials per se: opening new vistas for
augmenting buffalo reproduction. In: 9th Asian Buffalo
Congress (ABC) 2018 on “Climate Resilient Buffalo
Production for Sustainable Livelihood” held at ICAR-
CIRB, Hisar, February 1-4.

PalY, Legha RA, Kumar S, Bhardwaj and Tripathi BN.
2018. Composition of equine milk in comparison to
different milk species. In: XV Annual Convention of
Society for Conservation of Domestic Animal
Biodiversity (SOCDAB) and National Symposium on
“Sustainable Management of Livestock and Poultry
Diversity for enhancing the Farmers' Income’,
RAJUVAS, Bikaner, February 8-10.

Raguvaran R, Manuja B and Manuja A. 2017:
Evaluation of ZnO nanoparticles and ZnO
nanohydrogel on horse peripheral blood mononuclear
cells. In: Proceedings 12th IRF international
conference, Goa, September 24.

Rathore NS, Kashyap SK, Deora A, Kumar P, Singh J,
Tripathi BN and Talluri TR. 2018. Isolation, culture and
characterisation of mesenchymal stem cells from
equine umbilical cord wharton's jelly. In XXXIII Annual
Convention and National Symposium of ISSAR on “Use
of reproductive technologies and production
improvement in livestock species aiming to socio-
economic development of rural mass”, West Bengal
University of Animal & Fishery Sciences, Kolkata,
February 9-11.

Rathore NS, Thirumala TR, Kumar P, Deora A,
Nathawat P and Gahlot K. 2017. Protein
characterization analysis and identification by MALDI-
TOF Mass Spectrometry. In: National Symposium on
“Innovative and Emerging Biochemical and
Biotechnological Tools to Augment Animal Health and
Production” and Second Annual Convention of Society

25.

26.

21.

28.

29.
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of Veterinary Biochemists and Biotechnologists of
India-2017, Veterinary College, Hebbal, Bangalore,
Karnataka, June 2-3.

Rathore NS, Talluri TR, Kumar P, Kashyap SK. Isolation
culture and characterisation of mesenchymal stem cells
isolated from wharton's jelly and umblical cord of
marwari mares. In: National Symposium on “Innovative
and Emerging Biochemical and Biotechnological Tools
to Augment Animal Health and Production” and Second
Annual Convention of Society of Veterinary
Biochemists and Biotechnologists of India-2017,
Veterinary College, Hebbal, Bangalore, Karnataka,
June 2-3.

Ravi SK; Talluri TR, Vaid RK, Legha RA, Singh J, Pal J
and Tripathi BN. 2018. Incidence of reproductive
disorders in mares and their management. In XXXIII
Annual Convention and National Symposium of ISSAR
on “Use of reproductive technologies and production
improvement in livestock species aiming to socio-
economic development of rural mass”, West Bengal
University of Animal & Fishery Sciences, Kolkata,
February 9-11.

Selokar NL, Talluri TR, Kumar C, Krishna A, Ravi SK,
Kumar D, Yadav PS and Tripathi BN. 2018.
Comparative study of oocyte retrieval from mare and
buffalo ovaries. In XXXIII Annual Convention and
National Symposium of ISSAR on “Use of reproductive
technologies and production improvement in livestock
species aiming to socio-economic development of rural
mass”, West Bengal University of Animal & Fishery
Sciences, Kolkata, February 9-11.

Talluri TR, Ravi SK, Singh C, Legha RA, Mehta SC and
Tripathi BN. 2018. Cryoprotective effect of two different
cryoprotectants on exotic stallion and donkey semen. In
XXXIII Annual Convention and National Symposium of
ISSAR on “Use of reproductive technologies and
production improvement in livestock species aiming to
socio-economic development of rural mass”, West
Bengal University of Animal & Fishery Sciences,
Kolkata, February 9-11.

Talluri TR and Kues WA. 2018. Application of non-viral
methods in production of iPS cells and genetic
engineering technologies in livestock. In: The world
Congress on Reproductive Health with Emphasis on
Family Planning and Assisted Reproductive
Technology and 28th Annual Meeting of the ISSRF,
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30.

Hyderabad, February 23-25.

Talluri TR, Selokar NL, Kumar C, Krishna Aand Kumar
D. 2018. Comparative study of oocyte retrieval from
mare and buffalo ovaries. In: The world Congress on
Reproductive Health with Emphasis on Family Planning
and Assisted Reproductive Technology and 28th
Annual Meeting of the ISSRF, Hyderabad, February 23-
25.

BOOKS, BOOK CHAPTERS, TECHNICAL BULLETINS,
POPULARARTICLES

1.
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Gulati BR, Soman R, Punia S and Tripathi BN. 2017.
Current status of Japanese encephalitis virus infection
among animals in India and role of pigs in its
transmission. Compendium of Lead Papers of Satellite
Seminar on “Emerging and re-emerging infectious
diseases and their impact on pig health and
productivity”, ICAR National Research Centre on Pig,
Rani, Guwahati, December 20.

Legha RA and Talluri TR. 2017. Identifying breeds,
characterization and their prioritization for
conservation. In: Training manual published under
ICAR Sponsored Winter School by the Department of
Livestock production Management, RAJUVAS,
Bikaner. pp 84-89.

Manuja A, Kumar B. 2017. Applications of
nanoparticles for therapeutics against infectious
diseases. In: Compendium of ICAR-CAFT on “Microbial
Genomics and Proteomics in Diagnosis and Control of
Diseases of Veterinary Importance, Department of
Biotechnology, LUVAS, Hisar, pp 50-53.

Manuja A, Kumar B. 2017. Resazurin cytotoxicity
assays. In: Compendium of ICAR-CAFT on “Microbial
Genomics and Proteomics in Diagnosis and Control of
Diseases of Veterinary Importance, Department of
Biotechnology, LUVAS, Hisar, pp 118.

Mehta SC. 2018. Strategies for enhancing farmer's
income through livestock and poultry diversity. In:
National Symposium on Sustainable Management of
Livestock and Poultry Diversity for Enhancing the
Farmers' Income, College of Veterinary and Animal
Sciences, RAJUVAS, Bikaner, February 8-10.

Nayan V, Panghal S, Bhardwaj A., Balhara AK, Phulia
SK and Sharma RK. 2017. Genomic technologies for

10.

1.

12.

13.

14.

15.

climate resilient livestock production. In Climate Smart
Buffalo Husbandry Published by ICAR-CIRB, Hisar, pp
68-71.

PalY.2017. Present status of donkeys in India and their
conservation. In: Training manual published under
ICAR Sponsored Winter School, Department of
Livestock Production Management, RAJUVAS,
Bikaner, pp 31-35.

Shakya J and Pal Y. 2017. Adaptability of Indian
livestock production to climate change. In Climate
Smart Buffalo Husbandry Published by ICAR-CIRB,
Hisar, pp 73-76.

Talluri TR, Ravi SK, Singh J, Legha RA, Pal Y and
Tripathi BN. 2017. Artificial insemination and pregnancy
diagnosis in equines. Technical Bulletin, ICAR-NRCE,
Hisar.

Talluri TR, Singh J and Ravi SK. 2017. Application of
Ultrasonography in equine reproduction. Indian
Farmer, 4: 546-555.

Talluri TR. 2017. Application of emerging reproductive
biotechnologies in conservation of elite and
endangering livestock. In: Training manual published
under ICAR Sponsored Winter School, Department of
Livestock Production Management, RAJUVAS,
Bikaner, pp 173-180.

Talluri TR. 2017. Equine scenario in India and
measures for the conservation and propagation of
indigenous equines. In: Training manual published
under ICAR Sponsored Winter School, Department of
Livestock Production Management, RAJUVAS,
Bikaner, pp 157-163.

Talluri TR. 2018. Mare as an animal model for the study
of reproduction in women. Issue 21, pp 34-36.

Tripathi BN, Mehta SC and Talluri TR. 2017.
Information Bulletin on Equine Ecotourism. NRCE
Publications, pp 1-4.

Virmani N. 2017. Dissecting pathogenesis and
mechanisms involved in equine influenza virus
infection. In: Proceedings Asian Veterinary Pathology
Congress-2017, Department of Veterinary Pathology,
College of Veterinary Science & A.H., Hebbal,
Bengaluru, November 9-11.
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Participation, Presentation in Seminars,

Conferences & Symposia

Dr Anju Manuja presented an invited paper on
“Evaluation of ZnO nanoparticles and ZnO
nanohydrogel on horse peripheral blood
mononuclear cells” in National Conference on
Recent Innovations in Science, Engineering, and
Technology, Goa, 24 September 2017.

Dr Anuradha Bhardwaj participated in International
Conference on “Recent Trends in Bioinformatics
and Biotechnology for Sustainable Development’
organized by Society for Bioinformatics and
Biological Sciences (SBBS)-2017 at Faculty of
Veterinary Sciences & Animal Husbandry, SKUAST,
Jammu, 12-13 October 2017.

Dr Anuradha Bhardwaj participated in 9th Asian
Buffalo Congress at ICAR-Central Institute for
Research on Buffaloes Hisar - Haryana (India) from
1-4 February 2018.

Dr Anuradha Bhardwaj participated in XV Annual
Convention of Society for Conservation of Domestic
Animal Biodiversity (SOCDAB) and National
Symposium on “Sustainable Management of
Livestock and Poultry Diversity for enhancing the
Farmers' Income” at RAJUVAS, Bikaner,
Rajasthan, 8-10 February 2018.

Dr Baldev R Gulati presented an invited paper on
“Current status of Japanese encephalitis virus
infection among animals in India and role of pigs in
its transmission” in IAVMI Satellite Seminar on
'Emerging and Re-emerging Infectious Diseases
and their Impact on Pig Health and Productivity' at
ICAR-National Research Centre on Pig, Rani,
Guwahati, Assam, 20 November 2017.

Dr Baldev R Gulati presented a lead paper on
“Changing epidemiological patterns of Japanese

10.

encephalitis infection and impact on animal healthin
India” in XXIV Annual Convention and National
Conference of Indian Society for Veterinary
Immunology and Biotechnology (VIBCON-2017) on
“Recent Trends in Veterinary Immunology and
Biotechnology for Doubling Farmers' Income
through Livestock Health and Production” at
College of Veterinary and Animal Sciences,
Parbhani, Maharashtra, 5-7 December 2017.

Dr Baldev R. Gulati presented a lead paper on
“Biotechnological Approaches for Meeting
Challenges in Diagnosis and Control of Equine
Herpes virus Infections”. In: 23rd Annual
Convention of Indian Society for Veterinary
Immunology and Biotechnology and International
Conference on “Challenges in Livestock and Poultry
Production - Solution with Biotechnology” at KNP
College of Veterinary Science, Shirwal,
Maharashtra, 17-19 April 2017.

Dr Balvinder Kumar participated in 9th Asian Buffalo
Congress, at ICAR-Central Institute for Research
on Buffaloes Hisar - Haryana (India) from 1-4
February 2018.

Dr Bidhan Chandra Bera presented a paper on
“Codon usage preference and evolution of
haemagglutinin genes of equine influenza (H3N8)
virus” in International conference on Bio and Nano
Technologies for Sustainable Agriculture, Food,
Health, Energy and Industry, Society for
Sustainable Agriculture & Resource Management,
Guru Jambheshwar University of Science &
Technology, Hisar, 21-23 February 2018.

Dr Bhupendra N. Tripathi participated in 17th Indian
Veterinary Congress & National Symposium on
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‘New Generation Vaccines, Diagnostics for
improvement of Animal Health & productivity vis-a-
vis Genomic Interventions in Animal Health &
production for the societal benefit” at ICAR-IVRI,
Izatnagar, 8-9 April 2017.

Dr Bhupendra N. Tripathi presented an invited
paper on “Therapeutic role of bacteriophages in
animal husbandry” in International Conference on
Bacteriophages at Institute of Medical Sciences,
Banaras Hindu University, Varanasi, 22-23 August
2017.

Dr Bhupendra N. Tripathi presented an invited
paper on “Equine Glanders” in Asian Veterinary
Pathology Congress-2017, Department of
Veterinary Pathology, College of Veterinary Science
&A.H., Hebbal, Bengaluru, 9-11 November 2017.
Dr Bhupendra N. Tripathi presented a lead paper on
“Diagnosis, Control and Eradication of Equine
Glanders” in National Sympsosium on Innovations
in Animal Health — Current Challenges and Future
Prospectives and XXXI Annual convention of Indian
Association of Veterinary Microbiologists,
Immunologists and Specialists in Infectious
Diseases, Sri Venkateswara Veterinary University,
Tirupati, 29-31 January, 2018.

Dr H Singha presented a paper on 'Glanders in
India: Epidemiology and Control Strategies' in 9th
Workshops of the European Union Reference
Laboratory (EURL) for Equine Diseases on
Glanders, ANSES-Maisons-Alfort, Paris, France,
28 June 2017.

Dr H Singha delivered a lecture on 'Glanders in
India: Present Status and Control Strategies' in
Emerging & Re-emerging Diseases of Livestock,
their Prevention & Control in Workshop organized
by Department of Animal Husbandry, Madhya
Pradesh, Gwalior, 13-15 February 2018.

Dr Naveen Kumar presented a paper on “SERCA
regulates paramyxovirus replication” in 26th Annual
Conference of the Indian Virological Society
(VIROCON-2017), Nitte University, Mangalore, 7-9
December2017

Dr Naveen Kumar presented a poster on “MNK1
signaling regulates buffalopox virus replication” in

18.

19.

20.

21.

22.

23.

24

25.

International Conference on Microbial Health and
Wealth, Maharshi Dayanand University, Rohtak,
Haryana, 14 November 2017.

Dr Naveen Kumar participated in Microbiology
Society Annual Conference 2017, Edinburgh, UK,
2-6 April 2017.

Dr Nitin Virmani presented a paper on “Dissecting
pathogenesis and mechanisms involved in equine
influenza virus infection” in Asian Veterinary
Pathology Congress-2017, Department of
Veterinary Pathology, College of Veterinary Science
&A.H.,Hebbal, Bengaluru, 9-11 November 2017.
Dr Prokasananda Bala presented a paper on
“Concentrate mixture for equines of Rajasthan” in
XVII Biennial Animal Nutrition Conference,
Junagadh Agricultural University, Junagadh,
Gujarat, 1-3 February 2018.

Dr RA Legha participated in Third International
Conference on Bioresource and Stress
Management (ICBSM), SIAM Institute, Jaipur,
Rajasthan, 8-11 November 2017.

Dr RA Legha participated in Annual Workshop of Al
India Coordinated Research Project on Utilization of
Animal Energy at VNMKYV, Parbhani, Maharashtra,
30-31 January 2018.

DrRiyesh T participated in International Conference
on Microbes for Health and Wealth, Department of
Microbiology, Maharshi Dayanand University,
Rohtak, Haryana, 14 November 2017.

Dr RK Dedar presented a paper on “An
epidemiological study of risk factors of equine colic”
in 36th Annual Convention of Indian Society for
Veterinary Medicine & National Symposium on
“Animal Health Service Delivery - The Priorities of
the Professionals for Enhancing Farmers' Income”,
College of Veterinary Science and Animal
Husbandry, OUAT, Bhubaneswar, Odisha, 1-3
February 2018.

DrRK Dedar presented a paper on “Oxidative stress
biomarkers in horses showing high serum gamma-
glutamyltransferases (GGT) levels” in 36" Annual
Convention of Indian Society for Veterinary
Medicine & National Symposium on “Animal Health
Service Delivery - The Priorities of the Professionals



26.

27.

28.

29.

for Enhancing Farmers' Income”, College of
Veterinary Science and Animal Husbandry, OUAT,
Bhubaneswar, Odisha, 1-3 February 2018.

Dr SC Yadav presented a lead paper on “Lateral
Flow Immunoassay Assay: A New Approach for
Diagnosis of Trypanosoma evansi Infection in
Equines” in XXVII National Congress of Veterinary
Parasitology and National Symposium, College of
Veterinary and Animal science, Navania, Udaipur,
12-14 February 2018.

Dr SC Mehta presented a theme paper on
“Strategies for Enhancing Farmers' Income through
Livestock and Poultry Diversity” in XV Annual
Convention of Society for Conservation of Domestic
Animal Biodiversity (SOCDAB) and National
Symposium on “Sustainable Management of
Livestock and Poultry Diversity for Enhancing the
Farmers' Income”, RAJUVAS, Bikaner, Rajasthan,
8-10 February 2018.

Dr Sanjay Ravi presented a paper on “Incidence of
reproductive disorders in mares and their
management” in XXXIII Annual Convention and
National Symposium of ISSAR on “Use of
Reproductive Technologies and Production
Improvement in Livestock Species Aiming to Socio-
Economic Development of Rural Masses”, West
Bengal University of Animal & Fishery Sciences,
Kolkata, 9-11 February 2018.

Dr Sanjay Barua and Dr BN Tripathi presented
“‘NCVTC profile for designation as a National

30.

31.

32.

Meetings attended by Dr B. N. Tripathi, Director, NRCE

1.

National Academy of Veterinary Sciences meeting
atNew Delhion 22 April 2017.

ICAR Review Committee interactive meeting of
Animal Science and Fisheries Divisions at NIAP,
New Delhi and presented work done by NRCE and
its relevance in the country on 24 April 2017.

First meeting of Haryana State Committee
organized at ICAR- NDRI, Karnal under the
Chairmanship of Vice- Chancellor, CCS HAU, Hisar
to develop strategies for doubling of farmers'
income by March, 2022 on 29 April 2017

4.
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Repository” in 43" National Biodiversity Authority
(NBA) Meeting, Chennai organized by the National
Biodiversity Authority (NBA), Ministry of
Environment and Forests, Government of India,
Chennai, 28 November 2017.

Dr Shanmugasundaram K presented a poster on
“Diagnosis of Johne's Disease using antigenically
distinct proteins from the cell envelope of
Mycobacterium avium ss paratuberculosis” in Asian
Veterinary Pathology Congress-2017, Department
of Veterinary Pathology, College of Veterinary
Science &A.H., Hebbal, Bengaluru, 9-11 November
2017,

Dr TR Talluri delivered an invited talk on “Application
of non-viral methods in production of iPS cells and
genetic engineering technologies in livestock” in 28"
Annual Meeting of the ISSRF and World Congress
on Reproductive Health with Emphasis on Family
Planning and Assisted Reproductive Technology,
Hyderabad, 23-25 February 2018.

Dr Yash Pal presented a paper on “Composition of
equine milk in comparison to different milk species”
in XV Annual Convention of Society for
Conservation of Domestic Animal Biodiversity
(SOCDAB) and National Symposium on
“Sustainable Management of Livestock and Poultry
Diversity for enhancing the Farmers' Income’,
RAJUVAS, Bikaner, Rajasthan, 8-10 February
2018.

A meeting under the Chairmanship of AHC,
Department of DADF, Govt. of India at Krishi
Bhavan, New Delhi to review Glanders disease
situation in the country and control & containment
measures to check the spread of the disease in
equineson 19 June 2017.

Meeting with HD, Pathology, about ORW of Ph.D.
student and interaction with scientists and students
of pathology during 08-09 July 2017.

34" Meeting of the Board of Management of
GADVASU, Ludhiana in the Committee Room of
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PAU Camp Office, Sec-70, Mohali, Chandigarh on
13 July, 2017.

ICAR Foundation Day, Award Ceremony 2017 and
Directors Conference at AP Shinde Auditorium
NASC, New Delhi during 16-17 July 2017.
Meeting at Krishi Bhavan, New Delhi in Committee
Room under the Chairmanship of the AHC
regarding Glanders situation and related matters on
19 July 2017.

An Interactive Workshop on Para-vet Regulation in
India at ICAR Pusa Complex, Delhi organized by
National Academy of Veterinary Sciences (India) on
11 August 2017.

Departmental Promotion Committee Meeting of
scientistat IVRI, Izatnagar (UP) on 26 August 2017.
Arranged a meeting atAgri-Innovate office at NASC,
New Delhi to discuss issues related to
commercialization of technology developed by
NRCE and issues related with public-private
partnership on 08 September 2017.

Task Force meeting of DBT on Translational
Research and Product Development on Vaccines
and Diagnostics at New Delhi on 05 October 2017.
8" meeting of Standing Committee on Zoonoses at
DGHS Conference Room, Nirman Bhavan, New
Delhi on 11 December2017.

Mid Term Review meeting on the follow up of Action
Taken Report of the 24" Meeting of the ICAR
Regional Committee No. V atICAR- CSSRI, Karnal
on 12 December 2017.

A meeting of Bureau of Indian Standard (BIS)
organized at RAJUVAS Bikaner on 15 December
2017.

Meeting of all stakeholders to chalk out the

17.

18.

19.

20.

21.

22.

strategies for control and containment of Glanders
in country held under the Chairmanship of Animal
Husbandry Commissioner in the Committee Room,
KrishiBhavan, New Delhion 28 December 2017.
Meeting at NASC, New Delhi regarding
implementation of OIE minimum standards for
welfare of equine in India organized by NAVS under
the Chairmanship of AHC, Govt of India on 08
January 2018.

Breed Registration Certificate Distribution
Ceremony organized by the ICAR at Krishi Bhawan,
New Delhi in Acharya Jagadish Chandra Boss Hall
on10January 2018.

Meeting of stakeholders to take stock of the
situation towards control and containment of
Glanders in Delhi held under the Chairmanship of
Secretary, Department of Animal Husbandry, DADF,
MoA, Govt of India in Committee Room, Krishi
Bhavan, New Delhion 16 January 2018.

Meeting under the Chairmanship of Dr. T.
Mohapatra, Secretary (DARE) &b DG, ICARin DG's
Committee Room for discussing the issue of
reported incidence of glanders in Delhi and other
regions on 18 January 2018.

Meeting to review the project on conservation of
Manipuri horses at CAU, Imphal during 22-23
February 2018.

Meeting at Committee Room, Krishi Bhavan, New
Delhi under the Chairmanship of Animal Husbandry
Commissioner, Department of Animal Husbandry
Dairying and Fisheries, Govt. of India to review
Glanders disease situation in the country and
movement of horses in and out of Delhi on 28
February 2018.



On-going Research Projects
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EQUINE HEALTH

1.

Surveillance, Monitoring and Control of Emerging and Existing Diseases of
Equines (Continuous Service Project since 1995)

H.S. Singha*, S.C. Yadav, B.R. Gulati, Rajender Kumar,
Sanjay Kumar, Nitin Virmani, Sanjay Barua, Rajesh Vaid,
Ramesh Dedar, Anju Manuja, Balvinder Kumar and B. N.

Tripathi

2. Pathology of EHV-1 infection in BALB/c mice post- immunization with glycoprotein Nitin Virmani*, B. R. Gulatiand B. C. Bera
(9B, gD & gM) and bacterial artificial chromosome construct of EHV-1 (Oct 2013-
Sept. 2017)

3, Development of diagnostics for emergency preparedness and monitoring of ~ Balvinder Kumar*, H.S. Singha and Anju Manuja
emerging equine viral diseases (April 2014- Sept. 2017)

4, Generation of reverse genetics based equine influenza virus and explore its Nitin Virmani & B.C. Bera and Sandeep Bhatia & Richa
potential as vaccine candidate through challenge studies in mice model (April2015-  (NIHSAD, Bhopal)
March 2018)

5. Nanobased therapeutic interventions against osteoarthritis (April 2016- March AnjuManuja*, Balvinder Kumar and Riyesh T.
2019)

6. Development of recombinant EHV1 viruses employing bacterial artificial Nitin Virmani*, B.C.Bera, TarunaAnand and B.N.Tripathi
chromosome mediated mutagenesis and their pathological evaluation in murine
model (April 2017- March 2020)

7. In vitro growth inhibitory efficacy of different herbal plant extracts against Theileria  Sanjay Kumar,* Rajender Kumar and Sushil (CCSHAU)
equi and identification of principal drug molecule(s) there-of (Oct. 2017- Sept. 2019)

EQUINE PRODUCTION

1. Development of rapid diagnostic test for pregnancy diagnosis in horse mares (Jan. ~ A.K. Gupta (upto 31 Oct., 2017), Yash Pal*, Sanjay Kumar
2015-Dec.2017) and S.K. Ravi

2. Genetic characterization of Marwari horses for selection of true to breed animals ~ Anuradha Bhardwaj*, A.K.Gupta (upto 31 Oct., 2017), Yash
(July2015-June 2018) Paland Mamta Chauhan

3. Development of DNA typing facility for parentage testing in horses (Oct. 2015- Mamta Chauhan* Anuradha Bhardwaj, Yash Pal, B.N.
March 2018) Tripathiand A.K. Gupta (upto 31 Oct., 2017)

4. Optimization of inter/intra species somatic cell nuclear transfer technique for ~ T.R. Talluri*, Sanjay Kumar Ravi & Taruna Anand; N.
production of horse (Equus caballus) cloned embryos (Nov. 2015- Feb. 2018) Seloker*, D. Kumar & P.S.Yadav (CIRB) and Chandan

Singhand S.S. Kashyap (EBS)

5. Approaches to the diagnosis and management of reproductive failure in equines ~ S.K.Ravi*, T.R. Talluri, J. Singh, R K. Vaid and R.A. Legha
(May 2016- March2019)

6. Assessment and optimization of equine management in an intensive system S.C. Mehta*R.A. Legha, Yash Pal, R K Dedar, PABala, TR
(Continuous Service Project since June 2016) Talluri, SKRaviand J Singh

7. Area specific mineral mixture for equines of Rajasthan (June 2016- May 2018) P.A.Bala*,R. K. Dedarand R. Nehra (RAJUVAS)

8. Enduracne and fertility analysis in indigenous horses using SNP (single nucleotide ~ S.C.Mehta*, R.K. Dedar, T.R. Talluriand S K. Ravi
polymorphisms) markers (Aug. 2017- Sept. 2020)

9. Assessment of risk factors of equine laminitis and colic (Sept. 2016-Aug. 2019) R.K.Dedar*, P.A. Bala andSakar Palecha (RAJUVAS)
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NATIONAL CENTRE FOR VETERINARY TYPE CULTURES

1.

Authentication and accessioning of viruses of animal origin (Continuous
Service Project since May 2015)

Sanjay Barua,* Naveen Kumar, B.C. Bera, Riyesh T. and
Taruna Anand

2. Isolation, characterization and Development of repository of poxviruses of Sanjay Barua,* Naveen Kumar, B.C. Beraand Riyesh T.
bovine, caprine, and ovine origin (May 2015- April 2018)

8. Phenotypic and genotypic authentication and preservation of network bacterial R.K. Vaid*, TarunaAnand, B.C. Beraand Riyesh T.
isolates (June 2015- March 2018)

4. Prevalence studies for porcine respiratory viruses and development of their B.C. Bera,*, Sanjay Barua, Taruna Anand and Nitin
repository (Jan. 2016- Dec. 2018) Virmani

3, Development of bacteriophage repository and exploring the therapeutic TarunaAnand*, Nitin Virmani, R.K. Vaid and B.C. Bera
potential of phages and their encoded endolysin (April 2017- March 2020)

6. Isolation, characterization and reposition of enteric viruses of poultry (June Riyesh T.*, Naveen Kumar, Sanjay Barua andNaresh
2017-May 2020) Jindal (LUVAS)

7. Isolation, characterization and generation of repository of Mycobacterium Shanmugasundaram K.*, R.K. Vaid, B.C. Bera and B.N.

species (Oct. 2017- Sept. 2020)

Tripathi

EXTERNALLY FUNDED PROJECTS

1. All India Coordinated Research Project on Utilization of Animal Energy with RALegha*and Yash Pal
enhanced system efficiency (July 2009- March 2018)
2. National Fellow Scheme-Development of sensitive and specific diagnostic Rajender Kumar*
assays for detection of Trypanosoma evansi infection in animals using modern
molecular tools (April 2011-April 2019)
&, DBT-NER Advanced Animal Diagnostics and Management Consortium B.N. Tripathi*, Sanjay Barua, Nitin Virmani, S.C. Yadav,
(AdMAC) (Sept. 2013-April, 2019) B.R. Gulati, Rajender Kumar, RK. Vaid, B.C. Bera,
TarunaAnand & Riyesh T.
4. All India Network Programme on Neonatal Mortality in Farm Animals (Jan. Sanjay Kumar*, Ramesh Dedar, B.R. Gulati and Nitin
2015- March 2020) Virmani
5. CRP on Vaccines and Diagnostics (May 2015- March 2020) B.R. Gulati & Nitin Virmani (Component-I)Nitin Virmani,
B.R. Gulati & B.C. Bera (Component-Il) Sanjay Kumar &
Rajender Kumar (Component-Ill) Nitin Virmani, B.C.
Bera & TarunaAnand (Component-1V)
6. Validation study of a western blot (WB) technique and ELISAs for serological H.S. Singha*and B.N. Tripathi
diagnosis of glanders in equids for the purpose of certifying freedom from
infection inindividual animals for trade or movement (Dec. 2015-Dec. 2017)
7. Seroproteome analysis of recombinant secretory proteins of Burkholderia mallei H.S. Singha* &K. Shanmugasundaram
towards development of multiple antigen immunoassay for improved diagnosis of
glanders (July 2017- July 2020)
8. Targetting a host cell protein kinase for development of antiviral therapeutics Naveen Kumar* and Sanjay Barua
against PPR virus (Aug. 2015- March 2018)
9. Feasibility studies on biogas and compost production from mule dung in hilly B.N. Tripathi*, R.K. Vaidand R.A. Legha
regionsin India (Nov. 2015- March 2018)
10. Molecular epidemiology of Japanese encephalitis virus in pigs and mosquitoes B.R. Gulatiand Seema Pegu (NRCP)
inAssam (Jan. 2017-Dec.2019)
1. Scheduling equines from fatal Zoonotic disease-Glanders and equine H.S. Singha*and B.N. Tripathi
infectious anemia (EIA) in India using point of care diagnostic (POCD) (March
2018- March 2020)
12. Generation of induced pluripotent stem (iPS) cells from buffalo fetal fibroblasts Dharmendra Kumar®, Naresh Selokar, P.S. Yadav
through non-viral approaches (DBT) (February 2016-July 2017) (CIRB) and TarunaAnand
13. Establishment of international diagnostic methods for piroplasmosis by a ring Sanjay Kumar* and Rajender Kumar

trail (April 2016-March 2019)

*Principal Investigator
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Staff at NRCE

Director : Dr B. N. Tripathi

SCIENTIFIC STAFF

Main campus, Hisar
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Dr Ashok Kumar Gupta, Principal Scientist (till 31.10.2017)
Dr Suresh Chander Yadav, Principal Scientist

Dr Yash Pal, Principal Scientist

Dr Baldev Raj Gulati, Principal Scientist

Dr Rajender Kumar, Principal Scientist & National Fellow
Dr Sanjay Kumar, Principal Scientist

Dr Nitin Virmani, Principal Scientist

Dr Anju Manuja, Principal Scientist

Dr Balvinder Kumar, Principal Scientist

Dr Mamta Chauhan, Sr Scientist

Dr Anuradha Bhardwaj, Scientist

Dr Harishankar Singha, Scientist

Equine Production Campus, Bikaner

1. DrS.C. Mehta, Principal Scientist (from 04.07.2017)
2. Dr Ram Avatar Legha, Principal Scientist

3. Dr Ramesh.Kumar Dedar, Scientist

4. Dr Prokasananda Bala, Scientist

5. Dr Thirumala Rao Talluri, Scientist

6. Dr Sanjay Kumar Ravi, Scientist

NCVTC, Hisar

1. Dr Praveen Malik, Principal Scientist (on deputation)
2. Dr Sanjay Barua, Principal Scientist

3. Dr Rajesh Kumar Vaid, Principal Scientist

4. Dr Naveen Kumar, Sr. Scientist

5. Dr Taruna Anand, Scientist

6. Dr Bidhan Chandra Bera, Scientist

7. Dr Shanmugasundaram Karuppusamy, Scientist

8. Dr Riyesh Thachamvally, Scientist

ADMINISTRATIVE STAFF

Main campus, Hisar

@ o = Glod W NP

e
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Sh. A.G. Barapatre, Administrative Officer

Smt. Shammi Tyagi, Assistant Finance & Accounts Officer
Sh. Ram Pal, Assistant Administrative Officer

Sh. Surender Pal Kaushik, Assistant Administrative Officer
Sh. Ashok Kumar, Personal Assistant

Sh. Subhash Chander, Assistant

Sh. Sunil Sharma, Assistant

Sh. Pratap Singh, Upper Division Clerk

Sh. Dinesh Datt Sharma, Upper Division Clerk

Sh. Om Parkash, Upper Division Clerk

Sh. Deepak Kumar, Lower Division Clerk

Equine Production Campus, Bikaner

il,

Sh. Mahender Singh, Lower Division Clerk

TECHNICAL STAFF

Main campus, Hisar

OO O N
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Sh. Krishan Kumar Gupta, Chief Technical Officer
Sh. Kirpa Shankar Meena, Senior Technical Officer
Sh. Partha Pritam Chaudhary, Senior Technical Officer
Sh. Diger Dev Pandey, Senior Technical Officer

Sh. Sita Ram, Senior Technical Officer

Sh. Ajmer Singh, Technical Officer

Sh. Sanjeev Kumar, Technical Officer

Sh. Sajjan Kumar, Technical Officer

Sh. Suresh Kumar, Technical Officer

Sh. Joginder Singh, Senior Technical Assistant

Sh. Mukesh Chand, Senior Technical Assistant

Sh. Raj Kumar Dayal, Senior Technical Assistant.
Sh. Arun Chand, Senior Technician

Sh. Raghbir Singh, Senior Technician

Equine Production Campus, Bikaner

@ N e BN

Dr Jitender Singh, Senior Technical Officer

Sh. Kamal Kumar Singh, Senior Technical Officer
Sh. Brij Lal, Technical Officer

Sh. Narender Chauhan, Technical Officer

Sh. R.A. Pachori, Technical Officer

Sh. S.N. Paswan, Senior Technical Assistant

Sh. Om Parkash, Senior Technical Assistant

Sh. Rajender Singh, Technical Assistant

Sh. Gopal Nath, Technician

SKILLED SUPPORTING STAFF

Main campus, Hisar
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Sh. Ishwar Singh

Sh. Guru Datt Sharma
Sh. Jai Singh

Sh. Mahabir Prasad
Sh. Ramesh Chander
Sh. Mardan

Sh. Desh Raj

Sh. Ishwar Chander
Sh. Om Parkash

Sh. Hanuman Singh
Sh. Subhash Chander
Sh. Ishwar Singh

Sh. Ram Singh

Smt. Santra

Sh. Sant Ram

Sh. Soma Devi

Sh. Lilu Ram

Equine Production Campus, Bikaner

1.
2.
3.

Sh. Raju Ram
Sh. M.P. Meena
Sh. Ashok Kumar
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