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Director's
FOREWORD

The year 2020, was challenging due to COVID-19 pandemic. However, the Centre extended it's human resources 

and laboratories for diagnosis of the diseases to make a substantial contribution in the country. ICAR-NRCE 

being a premier research institute of ICAR was bestowed with an important responsibility of COVID-19 testing 

which was carried out with full zeal and enthusiasm by the scientists and staff. The Centre is actively working in 

the areas of equine vaccines, diagnostics, therapeutics, equine management, production and reproduction. It 

has attained national and international recognition through quality research. The Centre is also gaining 

appreciation for the research efforts in emerging areas of the new generation vaccines, nanotechnology, host-

pathogen interaction studies, ethno-veterinary medicine, repository of novel and emerging microbes including 

pathogenic viruses and bacteria as well as bacteriophages. The institute strives hard to serve the poorest of the 

poor farmers by providing timely help through services like artificial insemination, disease diagnosis and active 

surveillance. The National Action Plan for control and eradication of glanders in India developed by ICAR-NRCE 

has been launched by the Ministry of Fisheries, Animal Husbandry and Dairying, GOI. For nation-wide 

invigilation of equine diseases a total of 229 equine serum samples from 10 states were tested for diseases like 

Equine Infectious Anemia (EIA), Equine Influenza (EI), Equine Herpes Virus (EHV-1), Japanese Encephalitis ( JE)/ 

West Nile, Trypanosomosis, Equine piroplasmosis, Salmonellosis and Brucellosis. Also under disease 

investigation 1001 samples were tested. A total of 22130 equine sera from 258 districts of 16 states were tested 

for glanders. Under the contractual diagnostic services, a total of 6775 samples from race industry, turf clubs, 

riding schools, quarantine animals and other organized sectors were tested for diseases. The revenue 

generated from sample testing was Rs 49.10 lakh for the year. 

During the year 2020, the genetic diversity analysis of 39 Burkholderia mallei isolates was performed to reveal 

the recent circulating isolates in India and MLST typing of 41 isolates of Streptococcus equi and S. zooepidemicus 

was carried out which suggested the presence of novel strains in India. To decipher the diverse strains of EHV-1, 

whole genome sequencing of abortigenic EHV-1 isolates was carried out and genome analysis suggested the 

diversity of Indian strains in comparison to previously reported. Taqman probes based real time PCR assays 

were developed to detect the glycoprotein-B gene of EHV-2 & 5 and the assays are useful for the detection of 

these viruses in the upper respiratory tract of asymptomatic young horses. 

In an endeavor to develop the refined modified live virus vaccines, EHV-1 deletion mutants were developed, and 

their pathology and attenuation studies were carried out in mouse models. The EHV-1 virus constructs provided 

adequate immune response and are prospective candidates for large animal studies.

In order to develop alternatives to antibiotics, efficacy of novel ZnO nanoparticles against S. equi was also 

carried out. The extracts of Lawsonia inermis Linn were analyzed for constituents to develop suitable herbal 
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formulations with reduced toxicity. Also leaf extracts of Aerva Javanica showed efficacy against the melanoma 

and warts in horses. The research on development of drugs against Trypanosma evansi confirmed the anti-

trypanosomal activity and apoptotic mechanism of naphthoquinones in axenic cultures of T. evansi.

The Centre has undertaken endurance and fertility analyses in indigenous horses using SNP markers and 

recorded biometry of horses. In order to address farmers demands Nukra male were purchased and semen 

straws of selected horses were provided to field veterinarians for AI. The biochemical and hormonal profiles of 

Marwari stallion semen and their kinematic parameters were recorded to perfect the semen cryopreservation 

technology. Also, looking at the increased demand of donkey milk in-depth analysis of milk parameters has 

been carried out.

During the year, NCVTC was recognized as the national repository by the Ministry of Environment, Forests and 

Climate Change under Biological Diversity Act 2002. A total of 204 microbes were accessioned including Lumpy 

Skin Disease Virus and SARS-CoV2. Studies on apigenin against BPXV and emetine against SARS-CoV2 were 

carried out. The etiological agents of Pullorum disease and Fowl Typhoid were used for comparative genomics 

and the analysis of salmonella strains provided basis for underlying pathogenesis and virulence of this microbe. 

Novel bacteriophages were also isolated and phage therapy was extended in mastitis mouse models. 

The scientific contributions under 33 research projects, including 12 externally funded projects, lead to 

publication of 51 research papers, development of diagnostic kits, generation of value added products and 

grant of Indian patent along with providing service to nation through recognized COVID-19 diagnostic facility.

I extend heartful thanks to the sincere efforts of scientist and staff for being there and offering services during 

this difficult year. I congratulate publication committee for bringing out this excellent annual report. 

I heartfully acknowledge the support extended by Dr. Trilochan Mohapatra, Secretary DARE and Director 

General ICAR, Dr. B.N. Tripathi, DDG (Animal Sciences) and many thanks are also due to Dr. Ashok Kumar, ADG 

(AH), Principal Scientists, Dr. Jyoti Misri, Dr. Rajan Gupta, Dr. Vineet Bhasin at ICAR headquarters for their 

support to ICAR-NRCE.  

(Yash Pal)

Executive 
Summary

dk;dZ kjh�
lkjk'a k

Horses have been domesticated since historic times. 

They hold a special place in culture and rise of empires 

as they played a key role in the rise of larger human 

settlements and great civilizations. Horses, donkeys, 

ponies and mules collectively referred to as equines 

have a wide range of utilities including sports, army, 

police, and as working animals. They have been 

regarded as most faithful companion animals for the 

human beings. Mechanisation has taken over the role 

of equines to a greater extent resulting in decline in 

their population. However, they still remain preferred 

means of transport in hilly terrains of India. Mules and 

donkeys have been a better choice for carrying packs 

in areas where road networks are still a distant dream. 

Considering the importance of the species and 

limited healthcare facilities available in India the 

Indian Council of Agricultural Research established 

National Research Centre on Equines (NRCE) on 
thNovember 26 , 1985 at Hisar (Haryana).  The state-of-

the art laboratories and facilities at the main campus 

of NRCE in Hisar have been undertaking research in 

the areas of equine virology,  bacteriology, 

parasitology, immunology, pathology, medicine, 

biochemistry and biotechnology. The research 

activities are supported by centralized services such 

as animal and agriculture farms, experimental animal 

facility, microbial containment laboratory, AKMU cell, 

ATIC, library and Info-equine museum. 

A sub campus of NRCE was established in 1989 at 

Bikaner (Rajasthan) to undertake research on equine 

production, genetics and breeding, management, 

reproduction, physiology and nutrition. Equine 

Production Campus at Bikaner has well maintained 

nucleus herds of Marwari, Kathiawari, Zanskari and 

Manipuri horses and Halari and exotic donkeys. The 

National Centre for Veterinary Type Cultures (NCVTC) 

was established in the year 2005 at ICAR-NRCE, Hisar 

main campus for collection, characterization, 

preservation and distribution of microbes of animal 

origin having veterinary importance. Presently, the 

?kksM+ksa dks ,sfrgkfld dky ls ikyrw cuk;k tkrk jgk gSA v”oksa 
dk laL—fr;ksa vkSj lkezkT;ksa ds mn; esa ,d fo'ks"k LFkku jgk gSa 
D;ksafd mUgksaus ekuork ,oa egku lH;rkvksa ds fodkl esa 
egRoiw.kZ Hkwfedk fuHkkbZ gSA ?kksM+ksa] xnZHkksa] Vêqvksa vkSj [kPpjksa 
dks lkewfgd :i ls ̂v”o* vfHkfgr fd;k tkrk gSA v”oksa dh 
[ksyksa] lsuk] iqfyl vkSj cks>k <ksus lfgr fofHkUu mi;ksfxrk,a 
gSaA bUgsa balkuksa ds fy, lcls oQknkj tkuoj ekuk x;k gSA 
e'khuhdj.k us dkQh gn rd v”oksa dh Hkwfedk dks lhfer dj 
fn;k gS] ftlds ifj.kkeLo:i mudh vkcknh esa fxjkoV vkbZ 
gSA gkykafd] os vHkh Hkh Hkkjr ds igkM+h vkSj jsfxLrkuh bykdksa 
esa ifjogu ds ilanhnk lkèku cus gq, gSaA [kPpj vkSj xnZHk mu 
{ks=ksa esa lkexzh ys tkus ds fy, csgrj fodYi gSa tgka lM+dsa 
vHkh Hkh ,d nwj dk liuk gSA

Hkkjr esa v”oksa ds fy, lhfer LokLF; lqfoèkkvksa dks è;ku esa 
j[krs gq,] Hkkjrh; —f"k vuqlaèkku ifj"kn us 26 uoacj] 1985 
dks fglkj ¼gfj;k.kk½ esa jk"Vªh; v”o vuqlaèkku dsaæ ¼jk-v-vuq-
ds-½ dh LFkkiuk dhA ;g dsUnz v”o fo’kk.kq foKku] thok.kq 
foKku] i”kq vkS’kf/k foKku] ijthoh foKku] jksx izfrjks/k 
foKku] fod`fr foKku] tSo jlk;u ,o tSo izkS|ksfxdh ds {ks=ksa 
esa vuqlaèkku dj jgk gSA vuqlaèkku esa lg;ksx ds fy, dsUnz esa 
i'kq o d`f’k QkeZ] tSo lqj{kk Lrj &3 dh lw{ethoh laxjks/k 
iz;ksx”kkyk] d`f’k izkS|ksfxdh lwpuk dsUnz] d`f’k izkS|ksfxdh 
izcU/ku bdkbZ] iqLrdky;~ o v”o Kku lxzakgy; tSlh 
dsUnzh;d`r lqfo/kk,a LFkkfir dh xbZ gaSA

v”oksa ds mRiknu] vkuqoaf'kdh] çtuu] çcaèku] 'kjhj foKku 
vkSj iks"k.k ij vuqlaèkku djus ds fy, 1989 esa chdkusj 
¼jktLFkku½ esa jk-v-vuq-ds- dk ,d mi ifjlj LFkkfir fd;k 
x;kA v”o mRiknu ifjlj chdkusj esa ekjokM+h] dkfB;kokM+h] 
t+kaLdkjh vkSj ef.kiqjh ?kksM+ksa rFkk gykjh vkSj fons'kh xnZHkksa ds 
lewg LFkkfir fd, x,A jk’Vªh; i”kq fpfdRlk izk:i lao/kZu 
dUs n z dh LFkkiuk o"k Z 2005 e as Hkk-d-̀vu-q i-&jk-v-vu-q d-s ] fglkj d s
e[q ; ifjlj e as i'k q eyw  d s jkxs k.kvq k as d s lxa gz ] y{k.k o.kuZ ] lja {k.k 
vkjS  forj.k d s fy, dh xb Z FkhA oreZ ku e]as  ;g dæas  n's k Hkj e as
QyS h 14 uVs od Z bdkb;k as d s ekè;e l s dke dj jgk gAS  
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Centre is working through 14 network units spread 

throughout the country.

ICAR-NRCE has contributed significantly in the 

development of vaccines and diagnostics for equine 

infectious diseases and recognized as National 

Referral Centre for diagnosis of important equine 

infectious diseases by Department of Animal 

Husbandry, Dairying & Fisheries, Ministry of Fisheries, 

Animal Husbandry & Dairying , Government of India. 

During the COVID-19 pandemic the Centre extended 

its human resource and laboratories for diagnosis of 

the diseases and contributed significantly. The centre 

is providing services to equine breeders, state animal 

husbandry departments, police and army horses. The 

continuous surveillance and monitoring of equine 

infectious diseases has enabled the country to devise 

control strategies. The other important services 

include health certification for movement of equines, 

supply of cryopreserved semen for artificial 

insemination to augment the production of superior 

quality horses, mules and donkeys and training of 

various stakeholders on health and management 

aspects of equine husbandry. National Action Plan for  

control and eradication of glanders in India developed 

by ICAR-NRCE has been launched by the Ministry of 

Fisheries,  Animal Husbandry and Dairying, 

Government of India. This action plan has been framed 

for surveillance of the entire equine population of the 

country reared in different management and animal 

husbandry practices following the conceptual 

framework of the OIE Terrestrial Code and the OIE 

Terrestrial Manual. The Centre is an active partner in 

the program for capacity building and providing 

technical inputs including novel diagnostics.

The National Centre for Veterinary type Cultures has 

now a good collection of accessioned microbes of 

veterinary use and has started distributing them for 

teaching, research and development of new 

technologies in the country.

Sero-surveillance and monitoring of equine infectious 

diseases in India is the mainstay of the services 

rendered by the institute. This aims to keep vigilance 

on the status of economically important equine 

diseases of viral, bacterial or parasitic origin. During 

the year, a total of 2299 equine serum samples from 
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of the equines were found positive for equine 

influenza, equine infectious anemia, brucellosis and 

Salmonella Abortusequi.

Under disease investigation 10111 samples were 

tested. Testing of 192 samples for equine influenza 

exhibited negative results for H3N8 antibodies. For 
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states were collected and tested for glanders. Out of 

these, 139 glanders positive cases were reported in 54 

districts of 10 states. For rapid and efficient execution 

of surveillance activities glanders ELISA developed by 

NRCE has been provided to 12 state diagnostic 

laboratories/RDDLs. Presently, glanders ELISA kit is 

commercially available and being used by State 

laboratories. As per guidelines, ELISA positive samples 

were retested and confirmed by complement fixation 

test (CFT) at NRCE. About 50% of the glanders positive 

cases were from Uttar Pradesh. From zoonotic point of 

view, 87 sera from occupationally exposed humans 

(Veterinary Officers, equine handlers, laboratory 

workers) were tested and local form of glanders was 

detected in one equine handler. 

Under contractual diagnostic services, a total 6775 

samples were received from race courses, turf clubs, 

stud farms, riding schools, animal quarantine & 

certification services (AQCS) and other organized 

sectors during the year. These samples were tested 

for various notifiable and exotic diseases to check 

ingression of diseases and monitor elite horses in 

private sectors. A total of 2737 sera samples for EIA 

and 3316 samples for glanders were found negative. 

Among exotic diseases, 208 swab samples for 

contagious equine metritis (CEM), 70 samples for 

equine viral arteritis (EVA), 83 samples for African 

horse sickness (AHS) and dourine were received from 

AQCS, Govt. of India, collected from imported 

equines. All the samples were found negative for 
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Hkk-d`-vuq-i-&jk-v-vuq-ds- us v”o laØked jksxksa ds Vhdksa vkSj 
funku ds fodkl esa egRoiw.kZ ;ksxnku fn;k gS vkSj ;g dsUnz 
Hkkjr ljdkj ds eRL; ikyu] i'kqikyu vkSj Ms;jh ea=ky; 
}kjk v”oksa ds laØked jksxksa ds funku ds fy, jk"Vªh; ijke”kZ 
dsaæ ds :i esa ekU;rk çkIr gSA dksfoM&19 egkekjh ds nkSjku 
dsaæ us jksx ds funku ds fy, vius ekuo lalkèkuksa vkSj 
ç;ksx'kkykvksa dks iz;ksx fd;k vkSj LokLF; lsokvksa esa egRoiw.kZ 
;ksxnku fn;kA dsaæ v”o  çtudksa] jkT; i'kqikyu foHkkxksa] 
iqfyl vkSj lsuk ds ?kksM+ksa dks lsok,a çnku dj jgk gSA dsaæ }kjk 
v”oksa ds laØked jksxksa dh fujarj fuxjkuh us ns'k dks fu;a=.k 
j.kuhfr rS;kj djus esa l{e cuk;k gSA dsaæ dh vU; egRoiw.kZ 
lsokvksa esa v”oksa dh vkoktkgh ds fy, LokLF; çek.ku] csgrj 
xq.koÙkk okys ?kksM+ksa] [kPpjksa vkSj xnZHkksa ds mRiknu dks c<+kus 
ds fy, —f=e xHkkZèkku ds fy, fgehd`r oh;Z dh vkiwfrZ vkSj 
v”o ikyu ds LokLF;~ vkSj çcaèku igyqvksa ij fofHkUu 
fgrèkkjdksa ds çf'k{k.k 'kkfey gSaA Hkkjr ljdkj ds eRL; 
ikyu] i'kqikyu vkSj Ms;jh ea=ky; us Hkk-d`-vuq-i-&jk-v-vuq- 
dsUnz }kjk fodflr XySaMlZ ds fu;a=.k vkSj mUewyu ds fy, 
jk"Vªh; dk;Z ;kstuk 'kq: dh xbZ gSA ;g dk;Z ;kstuk fo”o i”kq 
LokLF; laxBu ds oSpkfjd <kaps dk ikyu djrs gq, XySaMlZ 
fuxjkuh ds fy, rS;kj dh xbZ gSA ;g dsaæ {kerk fuekZ.k vkSj 
uohure rduhdh fodkl esa lfØ; :i ls dk;Zjr gSA

jk’Vªh; i”kq fpfdRlk izk:i lao/kZu dsUnz ds ikl vc i'kq 
fpfdRlk mi;ksx ds ifjofèkZr jksxk.kqvksa dk ,d vPNk laxzg gS 
vkSj dsUnz us ns'k esa ubZ rduhdksa ds fodkl] f'k{k.k o 
vuqlaèkku ds fy, mudk forj.k 'kq: dj fn;k x;k gSA

Hkkjr esa  v”o laØked jksxksa dh fuxjkuh  ds fy, çnku dh 
tkus okyh lsok,a laLFkku dk izeq[k dk;Z gSA bldk mís'; 
v”oksa ds fo’kk.kqtfur] thok.kqtfur ,oa ijthoh ewy ds 
vkfFkZd :i ls egRoiw.kZ jksxksa dh fLFkfr ij fuxjkuh j[kuk 
gSA o"kZ ds nkSjku] 10 jkT;ksa ds dqy 2299 v”o lhje uewuksa dk 
ijh{k.k fofHkUu jksxksa tSls v”o jDrkYirk ¼bZvkbZ,½] v”o ¶yw 
¼bZvkbZ½] v”o giÊl fo’kk.kqq&1 ¼bZ,poh&1½] tkikuh efLr’d 
“kksFk@osLV ukby cq[kkj ¼tsbZoh@MCY;w,uoh½] ljkZ] 
ikbjksIykTeksfll] lkYeksusyk vkSj czqlsyksfll ds fy, fd;k 
x;kA lhjks&çpyu esa lokZf/kd ldkjkRedrk eq[; :i ls  
bDokbu ikbjksIykTeksfll ¼51-80%½ jksx ds fy, ikbZ xbZ] 
blds ckn tkikuh efLr’d “kksFk@ osLV ukbZy cq[kkj ¼9-
13%½] v”o gihZl fo’kk.kq&1 ¼2-87%½ vkSj ljkZ ¼1-43%½ FksA 
v”o ¶yw] v”o lØkaed jDrkYirk] czqlsyksfll vkSj 
lkYeksusyk ds fy, dksbZ Hkh v”o laØfer ugha ik;k x;kA

jksx tkap ds rgr 10111 uewuksa dh tkap dh xbZA v”o ¶yw ds 
fy, 192 uewuksa ds ijh{k.k esa ,p3,u8 ,aVhc‚Mh ugha ikbZ xbZA 

vÝhdu v”o jksx eqä fLFkfr dh okf"kZd iqf"V ds fy,] 5 
jkT;ksa ds dqy 185 uewuksa dk ijh{k.k fd;k x;k vkSj os 
udkjkRed ik, x,A v”o laØked jDrkYirk ds fy,] 13 
jkT;ksa ls çkIr 9397 lhje uewus d‚fxu ijh{k.k ls udkjkRed 
ik, x,A fiNys 10 o"kksZa ls Hkkjr esa dksbZ Hkh v”o laØked 
jDrkYirk ds i‚ftfVo ekeyk lkeus ugha vk, gSaA ;g vkadMs+ 
ns'k dks v”o laØked jDrkYirk ls eqä fLFkfr çkIr djus ds 
fy, cgqr ennxkj gkasxsA jksx tkap esa vU; chekfj;ksa ds fy, 
tkaps x, uewus udkjkRed ik, x,A

lksyg jkT;ksa ds 258 ftyksa ls dqy 22130 v”o lhje uewus 
,d= fd, x, vkSj XySaMlZ jksx ds fy, mudk ijh{k.k fd;k 
x;kA buesa ls 10 jkT;ksa ds 54 ftyksa esa 139 XySaMlZ i‚ftfVo 
ekeys lkeus vk,A rsth vkSj dq'kyrk ls XySaMlZ dh fuxjkuh 
ds fy, jk-v-vuq-ds- }kjk fodflr XySaMlZ ,fylk dks 12 
jkT;&uSnkfud ç;ksx'kkykvksa dks çnku fd;k x;k gSA orZeku 
esa] XySaMlZ ,fylk fdV O;kolkf;d :i ls miyCèk gS vkSj 
jkT; ç;ksx'kkykvksa }kjk mi;ksx esa ykbZ tk jgh gSA 
fn'kkfunZs'kksa ds vuqlkj] jk-v-vuq-ds- esa ,fylk ldkjkRed 
uewuksa dk iqu% ijh{k.k fd;k x;k vkSj iqf"V dh xbZA yxHkx 
50% XySaMlZ i‚ftfVo ekeys mÙkj çns'k ds FksA twuksfVd 
–f"Vdks.k ls] O;kolkf;d :i ls laosnu'khy euq";ksa ¼i'kq 
fpfdRlk vfèkdkjh] v”oksa dh ns[kHkky djus okys ,oa 
iz;ksx”kkyk dk;ZdrkZvksa½ esa 87 uewuksa dk ijh{k.k fd;k x;k 
vkSj ,d v”oikyd esa XySaMlZ ds y{k.k ik, x,A

lafonkRed funku lsokvksa ds rgr o"kZ ds nkSjku jsl dkslZ] VQZ 
Dyc] LVM QkeZ] jkbfMax Ldwy] i'kq laxjksèk] çek.ku lsokvksa 
¼,D;wlh,l½ vkSj vU; laxfBr {ks= ls dqy 6775 uewus çkIr 
gq,A bu uewuksa dk ijh{k.k izeq[k v”o jksxksa vkSj fons'kh 
chekfj;ksa ds fy, fd;k x;k rkfd chekfj;ksa ds ços'k dh tkap 
,oa jksdFkke dh tk ldsA v”o laØked jDrkYirk ds fy, 
dqy 2737 lhje uewus vkSj XySaMlZ ds fy, 3316 uewus 
udkjkRed ik, x,A fons'kh chekfj;ksa esa] v”o laØked 
xHkkZ”; “kksFk ¼lhbZ,e½ ds fy, 208 uewus] v”o fo‘kk.kq tfur 
/keuh”kks/k ¼bZoh,½ ds fy, 70 uewus] vÝhdh v”oksa dh chekjh 
¼,,p,l½ vkSj Mksjhu ds fy, 83 uewus i”kq la?kjks/k dsUnzksa ls 
izkIr gq,A bu fons'kh chekfj;ksa ds fy, lHkh uewus udkjkRed 
ik, x,A lafonkRed funku lsokvksa ds ekè;e ls dsUnz dks 49-
10 yk[k #i;s dk jktLo izkIr gqvkA

gfj;k.kk] mÙkj çns'k] fgekpy çns'k vkSj fnYyh ls ukfldk 
LoSc] Ård] QksM+s] xHkZikr Hkwz.k tSls 244 uewus çkIr fd;s x, 
ftuesa ls 51 fofHkUu thok.kq çkIr gq, ftudk lw{e fo'ys"k.k 
fd;k x;kA



Centre is working through 14 network units spread 

throughout the country.

ICAR-NRCE has contributed significantly in the 

development of vaccines and diagnostics for equine 

infectious diseases and recognized as National 

Referral Centre for diagnosis of important equine 

infectious diseases by Department of Animal 

Husbandry, Dairying & Fisheries, Ministry of Fisheries, 

Animal Husbandry & Dairying , Government of India. 

During the COVID-19 pandemic the Centre extended 

its human resource and laboratories for diagnosis of 

the diseases and contributed significantly. The centre 

is providing services to equine breeders, state animal 

husbandry departments, police and army horses. The 

continuous surveillance and monitoring of equine 

infectious diseases has enabled the country to devise 

control strategies. The other important services 

include health certification for movement of equines, 

supply of cryopreserved semen for artificial 

insemination to augment the production of superior 

quality horses, mules and donkeys and training of 

various stakeholders on health and management 

aspects of equine husbandry. National Action Plan for  

control and eradication of glanders in India developed 

by ICAR-NRCE has been launched by the Ministry of 

Fisheries,  Animal Husbandry and Dairying, 

Government of India. This action plan has been framed 

for surveillance of the entire equine population of the 

country reared in different management and animal 

husbandry practices following the conceptual 

framework of the OIE Terrestrial Code and the OIE 

Terrestrial Manual. The Centre is an active partner in 

the program for capacity building and providing 

technical inputs including novel diagnostics.

The National Centre for Veterinary type Cultures has 

now a good collection of accessioned microbes of 

veterinary use and has started distributing them for 

teaching, research and development of new 

technologies in the country.

Sero-surveillance and monitoring of equine infectious 

diseases in India is the mainstay of the services 

rendered by the institute. This aims to keep vigilance 

on the status of economically important equine 

diseases of viral, bacterial or parasitic origin. During 

the year, a total of 2299 equine serum samples from 

10 states were tested for various diseases like Equine 

Infectious Anaemia (EIA), Equine Influenza (EI), Equine 

Herpes Virus-1 (EHV-1), Japanese Encephalitis/ West Nile 

Virus (JEV/WNV), Trypanosoma evansi (Trypanosomosis), 

Piroplasmosis, Salmonella Abortusequi and Brucellosis. 

The highest sero-prevalence was observed for equine 

piroplasmosis (51.80%) followed by JE/WNV (9.13%), 

EHV-1(2.87%) and Trypanosoma evansi (1.43%). None 

of the equines were found positive for equine 

influenza, equine infectious anemia, brucellosis and 

Salmonella Abortusequi.

Under disease investigation 10111 samples were 

tested. Testing of 192 samples for equine influenza 

exhibited negative results for H3N8 antibodies. For 

annual reconfirmation of AHS free status, a total of 

185 samples from 5 states were tested and found 

negative. For EIA, 9397 serum samples obtained from 

13 states were found negative by Coggin's test. No EIA 

positive case has been reported in India for the last 10 

years. This surveillance data would be of immense 

help for obtaining EIA free status of the country. 

Samples tested for other diseases under disease 

investigation were found negative.

A total of 22130 equine sera from 258 districts of 16 

states were collected and tested for glanders. Out of 

these, 139 glanders positive cases were reported in 54 

districts of 10 states. For rapid and efficient execution 

of surveillance activities glanders ELISA developed by 

NRCE has been provided to 12 state diagnostic 

laboratories/RDDLs. Presently, glanders ELISA kit is 

commercially available and being used by State 

laboratories. As per guidelines, ELISA positive samples 

were retested and confirmed by complement fixation 

test (CFT) at NRCE. About 50% of the glanders positive 

cases were from Uttar Pradesh. From zoonotic point of 

view, 87 sera from occupationally exposed humans 

(Veterinary Officers, equine handlers, laboratory 

workers) were tested and local form of glanders was 

detected in one equine handler. 

Under contractual diagnostic services, a total 6775 

samples were received from race courses, turf clubs, 

stud farms, riding schools, animal quarantine & 

certification services (AQCS) and other organized 

sectors during the year. These samples were tested 

for various notifiable and exotic diseases to check 

ingression of diseases and monitor elite horses in 

private sectors. A total of 2737 sera samples for EIA 

and 3316 samples for glanders were found negative. 

Among exotic diseases, 208 swab samples for 

contagious equine metritis (CEM), 70 samples for 

equine viral arteritis (EVA), 83 samples for African 

horse sickness (AHS) and dourine were received from 

AQCS, Govt. of India, collected from imported 

equines. All the samples were found negative for 

these exotic diseases. Revenue of about Rs 49.10 lakh 

was generated through contractual diagnostic 

services.
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Hkkjr ljdkj ds eRL; ikyu] i'kqikyu vkSj Ms;jh ea=ky; 
}kjk v”oksa ds laØked jksxksa ds funku ds fy, jk"Vªh; ijke”kZ 
dsaæ ds :i esa ekU;rk çkIr gSA dksfoM&19 egkekjh ds nkSjku 
dsaæ us jksx ds funku ds fy, vius ekuo lalkèkuksa vkSj 
ç;ksx'kkykvksa dks iz;ksx fd;k vkSj LokLF; lsokvksa esa egRoiw.kZ 
;ksxnku fn;kA dsaæ v”o  çtudksa] jkT; i'kqikyu foHkkxksa] 
iqfyl vkSj lsuk ds ?kksM+ksa dks lsok,a çnku dj jgk gSA dsaæ }kjk 
v”oksa ds laØked jksxksa dh fujarj fuxjkuh us ns'k dks fu;a=.k 
j.kuhfr rS;kj djus esa l{e cuk;k gSA dsaæ dh vU; egRoiw.kZ 
lsokvksa esa v”oksa dh vkoktkgh ds fy, LokLF; çek.ku] csgrj 
xq.koÙkk okys ?kksM+ksa] [kPpjksa vkSj xnZHkksa ds mRiknu dks c<+kus 
ds fy, —f=e xHkkZèkku ds fy, fgehd`r oh;Z dh vkiwfrZ vkSj 
v”o ikyu ds LokLF;~ vkSj çcaèku igyqvksa ij fofHkUu 
fgrèkkjdksa ds çf'k{k.k 'kkfey gSaA Hkkjr ljdkj ds eRL; 
ikyu] i'kqikyu vkSj Ms;jh ea=ky; us Hkk-d`-vuq-i-&jk-v-vuq- 
dsUnz }kjk fodflr XySaMlZ ds fu;a=.k vkSj mUewyu ds fy, 
jk"Vªh; dk;Z ;kstuk 'kq: dh xbZ gSA ;g dk;Z ;kstuk fo”o i”kq 
LokLF; laxBu ds oSpkfjd <kaps dk ikyu djrs gq, XySaMlZ 
fuxjkuh ds fy, rS;kj dh xbZ gSA ;g dsaæ {kerk fuekZ.k vkSj 
uohure rduhdh fodkl esa lfØ; :i ls dk;Zjr gSA

jk’Vªh; i”kq fpfdRlk izk:i lao/kZu dsUnz ds ikl vc i'kq 
fpfdRlk mi;ksx ds ifjofèkZr jksxk.kqvksa dk ,d vPNk laxzg gS 
vkSj dsUnz us ns'k esa ubZ rduhdksa ds fodkl] f'k{k.k o 
vuqlaèkku ds fy, mudk forj.k 'kq: dj fn;k x;k gSA

Hkkjr esa  v”o laØked jksxksa dh fuxjkuh  ds fy, çnku dh 
tkus okyh lsok,a laLFkku dk izeq[k dk;Z gSA bldk mís'; 
v”oksa ds fo’kk.kqtfur] thok.kqtfur ,oa ijthoh ewy ds 
vkfFkZd :i ls egRoiw.kZ jksxksa dh fLFkfr ij fuxjkuh j[kuk 
gSA o"kZ ds nkSjku] 10 jkT;ksa ds dqy 2299 v”o lhje uewuksa dk 
ijh{k.k fofHkUu jksxksa tSls v”o jDrkYirk ¼bZvkbZ,½] v”o ¶yw 
¼bZvkbZ½] v”o giÊl fo’kk.kqq&1 ¼bZ,poh&1½] tkikuh efLr’d 
“kksFk@osLV ukby cq[kkj ¼tsbZoh@MCY;w,uoh½] ljkZ] 
ikbjksIykTeksfll] lkYeksusyk vkSj czqlsyksfll ds fy, fd;k 
x;kA lhjks&çpyu esa lokZf/kd ldkjkRedrk eq[; :i ls  
bDokbu ikbjksIykTeksfll ¼51-80%½ jksx ds fy, ikbZ xbZ] 
blds ckn tkikuh efLr’d “kksFk@ osLV ukbZy cq[kkj ¼9-
13%½] v”o gihZl fo’kk.kq&1 ¼2-87%½ vkSj ljkZ ¼1-43%½ FksA 
v”o ¶yw] v”o lØkaed jDrkYirk] czqlsyksfll vkSj 
lkYeksusyk ds fy, dksbZ Hkh v”o laØfer ugha ik;k x;kA

jksx tkap ds rgr 10111 uewuksa dh tkap dh xbZA v”o ¶yw ds 
fy, 192 uewuksa ds ijh{k.k esa ,p3,u8 ,aVhc‚Mh ugha ikbZ xbZA 

vÝhdu v”o jksx eqä fLFkfr dh okf"kZd iqf"V ds fy,] 5 
jkT;ksa ds dqy 185 uewuksa dk ijh{k.k fd;k x;k vkSj os 
udkjkRed ik, x,A v”o laØked jDrkYirk ds fy,] 13 
jkT;ksa ls çkIr 9397 lhje uewus d‚fxu ijh{k.k ls udkjkRed 
ik, x,A fiNys 10 o"kksZa ls Hkkjr esa dksbZ Hkh v”o laØked 
jDrkYirk ds i‚ftfVo ekeyk lkeus ugha vk, gSaA ;g vkadMs+ 
ns'k dks v”o laØked jDrkYirk ls eqä fLFkfr çkIr djus ds 
fy, cgqr ennxkj gkasxsA jksx tkap esa vU; chekfj;ksa ds fy, 
tkaps x, uewus udkjkRed ik, x,A

lksyg jkT;ksa ds 258 ftyksa ls dqy 22130 v”o lhje uewus 
,d= fd, x, vkSj XySaMlZ jksx ds fy, mudk ijh{k.k fd;k 
x;kA buesa ls 10 jkT;ksa ds 54 ftyksa esa 139 XySaMlZ i‚ftfVo 
ekeys lkeus vk,A rsth vkSj dq'kyrk ls XySaMlZ dh fuxjkuh 
ds fy, jk-v-vuq-ds- }kjk fodflr XySaMlZ ,fylk dks 12 
jkT;&uSnkfud ç;ksx'kkykvksa dks çnku fd;k x;k gSA orZeku 
esa] XySaMlZ ,fylk fdV O;kolkf;d :i ls miyCèk gS vkSj 
jkT; ç;ksx'kkykvksa }kjk mi;ksx esa ykbZ tk jgh gSA 
fn'kkfunZs'kksa ds vuqlkj] jk-v-vuq-ds- esa ,fylk ldkjkRed 
uewuksa dk iqu% ijh{k.k fd;k x;k vkSj iqf"V dh xbZA yxHkx 
50% XySaMlZ i‚ftfVo ekeys mÙkj çns'k ds FksA twuksfVd 
–f"Vdks.k ls] O;kolkf;d :i ls laosnu'khy euq";ksa ¼i'kq 
fpfdRlk vfèkdkjh] v”oksa dh ns[kHkky djus okys ,oa 
iz;ksx”kkyk dk;ZdrkZvksa½ esa 87 uewuksa dk ijh{k.k fd;k x;k 
vkSj ,d v”oikyd esa XySaMlZ ds y{k.k ik, x,A

lafonkRed funku lsokvksa ds rgr o"kZ ds nkSjku jsl dkslZ] VQZ 
Dyc] LVM QkeZ] jkbfMax Ldwy] i'kq laxjksèk] çek.ku lsokvksa 
¼,D;wlh,l½ vkSj vU; laxfBr {ks= ls dqy 6775 uewus çkIr 
gq,A bu uewuksa dk ijh{k.k izeq[k v”o jksxksa vkSj fons'kh 
chekfj;ksa ds fy, fd;k x;k rkfd chekfj;ksa ds ços'k dh tkap 
,oa jksdFkke dh tk ldsA v”o laØked jDrkYirk ds fy, 
dqy 2737 lhje uewus vkSj XySaMlZ ds fy, 3316 uewus 
udkjkRed ik, x,A fons'kh chekfj;ksa esa] v”o laØked 
xHkkZ”; “kksFk ¼lhbZ,e½ ds fy, 208 uewus] v”o fo‘kk.kq tfur 
/keuh”kks/k ¼bZoh,½ ds fy, 70 uewus] vÝhdh v”oksa dh chekjh 
¼,,p,l½ vkSj Mksjhu ds fy, 83 uewus i”kq la?kjks/k dsUnzksa ls 
izkIr gq,A bu fons'kh chekfj;ksa ds fy, lHkh uewus udkjkRed 
ik, x,A lafonkRed funku lsokvksa ds ekè;e ls dsUnz dks 49-
10 yk[k #i;s dk jktLo izkIr gqvkA

gfj;k.kk] mÙkj çns'k] fgekpy çns'k vkSj fnYyh ls ukfldk 
LoSc] Ård] QksM+s] xHkZikr Hkwz.k tSls 244 uewus çkIr fd;s x, 
ftuesa ls 51 fofHkUu thok.kq çkIr gq, ftudk lw{e fo'ys"k.k 
fd;k x;kA



Microbiological analysis was carried out on 244 

clinical samples including nasal swabs, tissues, 

abscesses, aborted fetus etc. originating from 

Haryana, Uttar Pradesh, Himachal Pradesh and Delhi 

yielding 51 bacterial isolates. 

Burkholderia mallei is the causative agent of glanders, 

a fatal devastating infectious disease of horses, 

donkeys and mules. To ascertain the genetic diversity 

of Indian B. mallei strains sequencing of 16S rRNA and 

ITS genes and phylogenetic analysis of 39 B. mallei 

isolates were performed. For 16S phylogeny, 36 

sequences were added from the database thus 75 B. 

mallei sequences were used for tree construction. 

Phylogeny showed a similar branching pattern and 

revealed that recent isolates circulating in India are 

closely related to each other but genetically diverse 

from older B. mallei isolates that were reported from 

India or elsewhere. The present findings and 

surveillance data suggests that Uttar Pradesh is the 

most glanders prone area and equine movement 

from this place led to rapid spread of glanders to 

other states.

Streptococcus equi is the causative agent of strangles. 

The disease is economically important and the most 

contagious infectious disease of horses, mules and 

donkeys in India. The organism has been isolated 

from many diseased animals but not characterized at 

molecular level to ascertain the diversity of microbial 

population in India. The MLST scheme for the β-

hemolytic, Lancefield group C streptococcal bacteria 

Streptococcus equi and S. zooepidemicus has been 

developed based on sequencing of seven highly 

conserved housekeeping genes at the Animal Health 

Trust. UK. This study analysed the sequences of these 

seven genes from forty one isolates of the bacteria 

isolated from field cases. The genomic constellations 

suggest the presence of novel isolates of S. equi in 

India. Out of the total 41 S. equi isolates nine isolates 

had novel genomic constellations that have not been 

reported from any part of the world. MLST analysis 

also revealed that the genomic combination of two 

isolates of S. zooepidemicus and S. equisimilis were also 

novel and not reported earlier throught the World. 

Equine herpesvirus 1 (EHV-1) causes abortion, 

neonatal death, respiratory and neurological disease 

in equines and is endemic in India. The factors that 

contribute to the EHV-1 disease severity are not 

clearly known. To decipher the EHV-1 diversity 

amongst abortigenic isolates in India, we carried out 

the whole genomes sequencing of Indian EHV-1 

isolates. Phylogenetic analysis of the genome showed 

that up to 3 distinct viral clades have been circulating 

in India. All the Indian isolates clustered away from 

the UK isolates with reliable bootstrap values except 

for the Essex isolate. Among the Indian isolates, all the 

Hisar isolates clustered to a sub-node, away from the 

H14 and Meerut isolates. Delhi isolate was found to 

be the farthest from the Meerut isolates. One of the 

abortigenic isolates had the N752D substitution, 

whereas all other abortion isolates were non-

neuropathic. The bioinformatic analysis suggested 

that diverse strains of EHV-1 are circulating in India 

and causing abortions in pregnant mares.

Equid gammaherpesvirus 2 (EHV-2) and 5 (EHV-5) are 

members of the family Herpesviridae, EHV-2 is also 

associated with keratoconjunctivitis and EHV-5 with 

equine multi-nodular pulmonary fibrosis syndrome. 

Infections by EHV-2 and 5 occur in young foals with 

periodic reactivation of the latent virus during the life 

of the animal. Although herpesvirus infections (EHV-

1& 4) are endemic in horses, herpesvirus infections 

(EHV-2 & 5) have not been reported from India. 

Taqman probe-based real-time PCR assays were 

standardized using primers and probes designed to 

detect the glycoprotein B gene of EHV-2 & 5. These 

assays were used to detect the occurrence of EHV-2 

and EHV-5 in the upper respiratory tract of asymptomatic 

young horses.

Comparative pathological evaluation of deletion 

mutants of EHV-1 was undertaken. Four deletion 

mutants of EHV-1 developed earlier and coding 

Δ Δ Δ ΔA B A,B  A,B, X,Yg , g , g  and g  were studied in BALB/c mouse 

model for assessing their pathology and attenuation 

as compared to the wild parent virus EHV-1- Tohana. 

Based on the substantial attenuation of virus, broad 

cell tropism, CD8+ and Th1 mediated immune 
A,Bresponses, the deletion mutants of EHV-1 viz.Δg  and 

A,B,X,YΔg  qualified to be good modified live vaccine 

candidates and were studied further in murine model 
A,Bchallenge studies. EHV-1 virus constructs Δg  and Δg 

A,B,X,Y were selected to assess their pathogenicity and 

protective efficacy in murine model. Mice immunized 

with the mutant viruses and further challenged with 

pathogenic wild virus showed less pathology in terms 

of clinical signs, body weight loss, gross and 

histopathological lesions. SNT and ELISA results 

showed good immune response with attenuated 

viruses. Flow-cytometric immune-phenotyping revealed 

Th1 dominated immune response in all groups at all-time 

points, highest being witnessed in four deletion mutant 

c[kkZsYMsfj;k eSykbZ XySaMlZ dk dkjd gS tks fd ?kksM+ksa] xnZHkksa 
vkSj [kPpjksa esa ik;k tkus okyk ,d ?kkrd fouk“kdkjh 
laØked jksx gSA Hkkjrh; thok.kqvksa dh vkuqoaf'kd fofoèkrk 
dk irk yxkus ds fy, 16,l jkbcks U;wfDyd ,flM vkSj vkbZ-
Vh-,l- thuksa dk vuqØe.k vkSj Q+kbykstsusfVd fo'ys"k.k 
fd;k x;kA 16,l Q+kbykstsuh ds fy, 75 vuqØeksa dk mi;ksx 
fo”ys'k.k ds fy, fd;k x;kA Qkbykstsuh ls ;g [kqyklk gqvk 
fd Hkkjr esa gky ds thok.kq uewus ,d&nwljs ls fudVrk ls 
lacafèkr gSa] ysfdu vkuqoaf'kd :i ls iqjkus thok.kq ls fHkUu gSa 
tks çk;% Hkkjr ;k vU; txgksa ls ,df=r fd, x, FksA orZeku 
fu"d"kZ vkSj fuxjkuh ls irk pyrk gS fd mÙkj çns'k lcls 
vfèkd XySaMlZ laØfer {ks= gS vkSj bl txg ls v”oksa dh 
vkoktkgh ds dkj.k vU; jkT;ksa esa XySaMlZ dk rsth ls çlkj 
gqvk gSA

LVªsIVksdksdl bDokbZ LVªsUxYl dk dkjd thok.kq gSA ;g jksx 
vkfFkZd :i ls egRoiw.kZ gS vkSj Hkkjr esa ?kksM+ksa] [kPpjksa vkSj 
xnZHkksa dk lcls laØked jksx gSA ;g thok.kq dbZ jksxxzLr 
tkuojksa esa ik;k x;k gS ysfdu Hkkjr esa thok.kqvksa dh fofoèkrk 
dk irk yxkus ds fy, vk.kfod Lrj ij dk;Z ugha gqvk gSA 
β&gseksfyfVd] ykalQhYM lewg lh LVªsIVksdksdy thok.kq 
LVªsIVksdksdl bDokbZ vkSj ,l- tw,fiMsfedl ds fy, 
,e,y,lVh ;kstuk dks i'kq LokLF; VªLV] fczVsu esa lkr 
vR;fèkd lajf{kr gkmldhfiax thuksa ds vuqØe.k ds vkèkkj 
ij fodflr fd;k x;k gSA  bl vè;;u esa Hkkjr ls ,df=r 
thok.kq ds bdrkyhl uewuks ls bu lkr thuksa ds vuqØeksa dk 
fo’ys"k.k fd;kA bl fo‘ys'k.k }kjk Hkkjr esa ubZ izdkj ds 
thok.kqvksa dh mifLFkfr dk irk pykA dqy 41 thok.kq uewukas 
esa ls ukS uewu¨a esa u, vkuqokaf”kd la;kstu fo”o ds vU; 
thok.kqvksa ls fHkUu Fks ftUgsa nqfu;k ds fdlh Hkh fgLls ls igyh 
ckj ,df=r fd;k x;k gSA ,e,y,lVh fo’kys"k.k ls ;g Hkh 
irk pyk gS fd ,l- tw,fiMsfedl vkSj ,l- bfDofefyl ds 
nks vkblksysV~l dk vkuqokaf”kd la;kstu Hkh uohu Fkk vkSj 
nqfu;k Hkj esa igys bldh lwpuk ugha FkhA

v”o giÊl fo’kk.kq&1 ¼bZ-,p-oh-1½ v”oksa esa xHkZikr] uotkr 
e`R;q] Üolu vkSj raf=dk lacaèkh jksxksa dk dkj.k gS o Hkkjr esa 
LFkkfud gSA v”o giÊl fo’kk.kq&1 jksx dh xaHkhjrk esa ;ksxnku 
djus okys dkjd Li"V :i ls Kkr ugha gSaA Hkkjr esa xHkZikr 
djus okys vkblksysV~l ds chp v”o giÊl fo’kk.kq&1 dh 
fofoèkrk dks le>us ds fy,] geus Hkkjrh; fo’kk.kq ds uewuksa ds 
iwjs thukse dk vuqØe.k fn;kA Q+kbykstsusfVd fo'ys"k.k ls 
irk pyk gS fd Hkkjr esa 3 vyx&vyx ok;jy DysM ik, 
tkrs gSaA ,lsDl vkblksysV dks NksM+dj lHkh Hkkjrh; 
vkblksysV~l foÜoluh; cwVLVªSi ewY;ksa ls ;wds ls çkIr 

vkblksysV~l ls  nwj DyLVj gq, A Hkkjrh; vkblksysV~l esa] 
lHkh fglkj vkblksysV~l ,p14 vkSj esjB vkblksysV~l ls nwj 
,d lc&uksM esa DyLVj gq, gSaA fnYyh ds vkblksysV esjB ds 
vkblksysV~l ls nwj ik;k x;kA xHkZikr djus okys vkblksysV~l 
esa ls ,d esa ,u-752Mh- çfrLFkkiu Fkk] tcfd vU; lHkh 
xHkZikr vkblksysV~l xSj&U;wjksiSfFkd FksA tSo lwpukRed 
fo'ys"k.k ls irk pyk v”o giÊl fo’kk.kq&1 ds fofoèk miHksn 
Hkkjr eas ?kwe jgs gS vkSj xHkZorh eknk v”o esa xHkZikr dk dkj.k 
cu jgs gSaA

v”o xkekgihZl fo’kk.kq&2 ¼bZ-,p-oh&2½ vkSj 5 ¼bZ-,p-oh-&5½ 
giÊlfofjMs QSfeyh ds lnL; gSa] bZ-,p-oh&2 us= “ys'ey 
“kksFk vkSj bZ-,p-oh-&5 v”oksa esa “olu rU= esa cgq&xkaBnkj 
QkbZczksfll flaMªkse ls tqM+k gSA bZ-,p-oh-&2 o 5 laØe.k i'kq 
ds thou ds nkSjku vO;ä ok;jl ds vkofèkd iqulZfØ;u ds 
lkFk uotkr v”oksa esa gksrk gSA gkykafd &giÊlok;jl laØe.k 
¼bZ-,p-oh-&1 o 4½ ?kksM+ksa esa LFkkfud gSa] xkekgiÊl fo’kk.kq 
laØe.k ¼bZ-,p-oh-&2 o 5½ Hkkjr ls vHkh rd fjiksVZ ugha fd, 
x, gSaA ih-lh-vkj- }kjk bZ-,p-oh-&2 vkSj 5 ds XykbdksçksVhu 
ch- thu dk irk yxkus ds fy, fMt+kbu fd, x, çkbej vkSj 
çksc dk mi;ksx djds ekudh—r fd;k x;kA bu fof/k;ksa dk 
mi;ksx Li'kkZsUeq[k v”oksa ds Åijh “olu iFk esa bZ-,p-oh-&2 
vkSj bZ-,p-oh-&5 dk irk yxkus ds fy, fd;k x;kA

bZ-,p-oh-&1 ds foyksiu E;wVsaV dk rqyukRed jksx ewY;kadu 
fd;k x;kA bZ-,p-oh-&1 ds igys fodflr gq, pkj foyksiu 

,]  ch ,] ch ,] ch] ,Dl] okbZ
E;wVsaV Δth ] Δth ] Δth  vkSj Δth  vkSj ewy 
okbYM iSjsaV  bZ-,p-oh- 1& ¼Vksgkuk½ dh rqyuk esa mudh 
fo—fr vkSj {kh.ku dk vkdyu djus ds fy, ckYc@lh- pwgkas 
esa vè;;u fd;k x;kA ok;jl ds i;kZIr {kh.ku] cz‚M lsy 
VªksfiTe] lhMh 8$ vkSj Vh-,p- 1 }kjk eè;LFkrk çfrj{kk 
çfrfØ;kvksa ds vkèkkj ij] bZ,poh 1 ds foyksiu E;wVsaV vFkkZr 

,] ch ,] ch] ,Dl] okbZ
Δth  vkSj Δth  oSDlhu cukus ds fy, mi;qDr Fks 
vkSj mudk pwgksa esa vè;;u fd;k x;kA bZ-,p-oh-&1 dh MsYVk 

,, ch ,] ch] ,Dl] okbZ 
Δth  vkSj Δ th dks pwgksa esa mudh jksxtudrk vkSj 
lqj{kkRed çHkkodkfjrk dk vkdyu djus ds fy, pquk x;kA 
E;qVsaV ok;jl ls Vhdkd`r pwgksa dks tc ewy fo"kk.kq ds lkFk 
pqukSrh nh] rc uSnkfud ladsrksa] 'kjhj dk otu ?kVus] ldy 
vkSj Årdfo—fr fo'ys"k.k esa de fo—fr fn[kkbZ nh xbZ A 
,l,uVh vkSj ,fylk ifj.kkeksa us {kh.k fo"kk.kqvksa ds lkFk vPNh 
çfrj{ k k çfrfØ;k fn[k kb Z A ¶yk s&lkbVk se s fV ªd 
bE;wu&QsuksVkbfiax us lHkh lewgksa esa lHkh le; fcanqvksa ij Vh-
,p- 1 opZLo okyh çfrj{kk çfrfØ;k dk izn”kZu fd;k] 
mPpre pkj foyksiu mRifjorÊ esa ns[kk x;kA 
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Microbiological analysis was carried out on 244 

clinical samples including nasal swabs, tissues, 

abscesses, aborted fetus etc. originating from 

Haryana, Uttar Pradesh, Himachal Pradesh and Delhi 

yielding 51 bacterial isolates. 

Burkholderia mallei is the causative agent of glanders, 

a fatal devastating infectious disease of horses, 

donkeys and mules. To ascertain the genetic diversity 

of Indian B. mallei strains sequencing of 16S rRNA and 

ITS genes and phylogenetic analysis of 39 B. mallei 

isolates were performed. For 16S phylogeny, 36 

sequences were added from the database thus 75 B. 

mallei sequences were used for tree construction. 

Phylogeny showed a similar branching pattern and 

revealed that recent isolates circulating in India are 

closely related to each other but genetically diverse 

from older B. mallei isolates that were reported from 

India or elsewhere. The present findings and 

surveillance data suggests that Uttar Pradesh is the 

most glanders prone area and equine movement 

from this place led to rapid spread of glanders to 

other states.

Streptococcus equi is the causative agent of strangles. 

The disease is economically important and the most 

contagious infectious disease of horses, mules and 

donkeys in India. The organism has been isolated 

from many diseased animals but not characterized at 

molecular level to ascertain the diversity of microbial 

population in India. The MLST scheme for the β-

hemolytic, Lancefield group C streptococcal bacteria 

Streptococcus equi and S. zooepidemicus has been 

developed based on sequencing of seven highly 

conserved housekeeping genes at the Animal Health 

Trust. UK. This study analysed the sequences of these 

seven genes from forty one isolates of the bacteria 

isolated from field cases. The genomic constellations 

suggest the presence of novel isolates of S. equi in 

India. Out of the total 41 S. equi isolates nine isolates 

had novel genomic constellations that have not been 

reported from any part of the world. MLST analysis 

also revealed that the genomic combination of two 

isolates of S. zooepidemicus and S. equisimilis were also 

novel and not reported earlier throught the World. 

Equine herpesvirus 1 (EHV-1) causes abortion, 

neonatal death, respiratory and neurological disease 

in equines and is endemic in India. The factors that 

contribute to the EHV-1 disease severity are not 

clearly known. To decipher the EHV-1 diversity 

amongst abortigenic isolates in India, we carried out 

the whole genomes sequencing of Indian EHV-1 

isolates. Phylogenetic analysis of the genome showed 

that up to 3 distinct viral clades have been circulating 

in India. All the Indian isolates clustered away from 

the UK isolates with reliable bootstrap values except 

for the Essex isolate. Among the Indian isolates, all the 

Hisar isolates clustered to a sub-node, away from the 

H14 and Meerut isolates. Delhi isolate was found to 

be the farthest from the Meerut isolates. One of the 

abortigenic isolates had the N752D substitution, 

whereas all other abortion isolates were non-

neuropathic. The bioinformatic analysis suggested 

that diverse strains of EHV-1 are circulating in India 

and causing abortions in pregnant mares.

Equid gammaherpesvirus 2 (EHV-2) and 5 (EHV-5) are 

members of the family Herpesviridae, EHV-2 is also 

associated with keratoconjunctivitis and EHV-5 with 

equine multi-nodular pulmonary fibrosis syndrome. 

Infections by EHV-2 and 5 occur in young foals with 

periodic reactivation of the latent virus during the life 

of the animal. Although herpesvirus infections (EHV-

1& 4) are endemic in horses, herpesvirus infections 

(EHV-2 & 5) have not been reported from India. 

Taqman probe-based real-time PCR assays were 

standardized using primers and probes designed to 

detect the glycoprotein B gene of EHV-2 & 5. These 

assays were used to detect the occurrence of EHV-2 

and EHV-5 in the upper respiratory tract of asymptomatic 

young horses.

Comparative pathological evaluation of deletion 

mutants of EHV-1 was undertaken. Four deletion 

mutants of EHV-1 developed earlier and coding 

Δ Δ Δ ΔA B A,B  A,B, X,Yg , g , g  and g  were studied in BALB/c mouse 

model for assessing their pathology and attenuation 

as compared to the wild parent virus EHV-1- Tohana. 

Based on the substantial attenuation of virus, broad 

cell tropism, CD8+ and Th1 mediated immune 
A,Bresponses, the deletion mutants of EHV-1 viz.Δg  and 

A,B,X,YΔg  qualified to be good modified live vaccine 

candidates and were studied further in murine model 
A,Bchallenge studies. EHV-1 virus constructs Δg  and Δg 

A,B,X,Y were selected to assess their pathogenicity and 

protective efficacy in murine model. Mice immunized 

with the mutant viruses and further challenged with 

pathogenic wild virus showed less pathology in terms 

of clinical signs, body weight loss, gross and 

histopathological lesions. SNT and ELISA results 

showed good immune response with attenuated 

viruses. Flow-cytometric immune-phenotyping revealed 

Th1 dominated immune response in all groups at all-time 

points, highest being witnessed in four deletion mutant 

c[kkZsYMsfj;k eSykbZ XySaMlZ dk dkjd gS tks fd ?kksM+ksa] xnZHkksa 
vkSj [kPpjksa esa ik;k tkus okyk ,d ?kkrd fouk“kdkjh 
laØked jksx gSA Hkkjrh; thok.kqvksa dh vkuqoaf'kd fofoèkrk 
dk irk yxkus ds fy, 16,l jkbcks U;wfDyd ,flM vkSj vkbZ-
Vh-,l- thuksa dk vuqØe.k vkSj Q+kbykstsusfVd fo'ys"k.k 
fd;k x;kA 16,l Q+kbykstsuh ds fy, 75 vuqØeksa dk mi;ksx 
fo”ys'k.k ds fy, fd;k x;kA Qkbykstsuh ls ;g [kqyklk gqvk 
fd Hkkjr esa gky ds thok.kq uewus ,d&nwljs ls fudVrk ls 
lacafèkr gSa] ysfdu vkuqoaf'kd :i ls iqjkus thok.kq ls fHkUu gSa 
tks çk;% Hkkjr ;k vU; txgksa ls ,df=r fd, x, FksA orZeku 
fu"d"kZ vkSj fuxjkuh ls irk pyrk gS fd mÙkj çns'k lcls 
vfèkd XySaMlZ laØfer {ks= gS vkSj bl txg ls v”oksa dh 
vkoktkgh ds dkj.k vU; jkT;ksa esa XySaMlZ dk rsth ls çlkj 
gqvk gSA

LVªsIVksdksdl bDokbZ LVªsUxYl dk dkjd thok.kq gSA ;g jksx 
vkfFkZd :i ls egRoiw.kZ gS vkSj Hkkjr esa ?kksM+ksa] [kPpjksa vkSj 
xnZHkksa dk lcls laØked jksx gSA ;g thok.kq dbZ jksxxzLr 
tkuojksa esa ik;k x;k gS ysfdu Hkkjr esa thok.kqvksa dh fofoèkrk 
dk irk yxkus ds fy, vk.kfod Lrj ij dk;Z ugha gqvk gSA 
β&gseksfyfVd] ykalQhYM lewg lh LVªsIVksdksdy thok.kq 
LVªsIVksdksdl bDokbZ vkSj ,l- tw,fiMsfedl ds fy, 
,e,y,lVh ;kstuk dks i'kq LokLF; VªLV] fczVsu esa lkr 
vR;fèkd lajf{kr gkmldhfiax thuksa ds vuqØe.k ds vkèkkj 
ij fodflr fd;k x;k gSA  bl vè;;u esa Hkkjr ls ,df=r 
thok.kq ds bdrkyhl uewuks ls bu lkr thuksa ds vuqØeksa dk 
fo’ys"k.k fd;kA bl fo‘ys'k.k }kjk Hkkjr esa ubZ izdkj ds 
thok.kqvksa dh mifLFkfr dk irk pykA dqy 41 thok.kq uewukas 
esa ls ukS uewu¨a esa u, vkuqokaf”kd la;kstu fo”o ds vU; 
thok.kqvksa ls fHkUu Fks ftUgsa nqfu;k ds fdlh Hkh fgLls ls igyh 
ckj ,df=r fd;k x;k gSA ,e,y,lVh fo’kys"k.k ls ;g Hkh 
irk pyk gS fd ,l- tw,fiMsfedl vkSj ,l- bfDofefyl ds 
nks vkblksysV~l dk vkuqokaf”kd la;kstu Hkh uohu Fkk vkSj 
nqfu;k Hkj esa igys bldh lwpuk ugha FkhA

v”o giÊl fo’kk.kq&1 ¼bZ-,p-oh-1½ v”oksa esa xHkZikr] uotkr 
e`R;q] Üolu vkSj raf=dk lacaèkh jksxksa dk dkj.k gS o Hkkjr esa 
LFkkfud gSA v”o giÊl fo’kk.kq&1 jksx dh xaHkhjrk esa ;ksxnku 
djus okys dkjd Li"V :i ls Kkr ugha gSaA Hkkjr esa xHkZikr 
djus okys vkblksysV~l ds chp v”o giÊl fo’kk.kq&1 dh 
fofoèkrk dks le>us ds fy,] geus Hkkjrh; fo’kk.kq ds uewuksa ds 
iwjs thukse dk vuqØe.k fn;kA Q+kbykstsusfVd fo'ys"k.k ls 
irk pyk gS fd Hkkjr esa 3 vyx&vyx ok;jy DysM ik, 
tkrs gSaA ,lsDl vkblksysV dks NksM+dj lHkh Hkkjrh; 
vkblksysV~l foÜoluh; cwVLVªSi ewY;ksa ls ;wds ls çkIr 

vkblksysV~l ls  nwj DyLVj gq, A Hkkjrh; vkblksysV~l esa] 
lHkh fglkj vkblksysV~l ,p14 vkSj esjB vkblksysV~l ls nwj 
,d lc&uksM esa DyLVj gq, gSaA fnYyh ds vkblksysV esjB ds 
vkblksysV~l ls nwj ik;k x;kA xHkZikr djus okys vkblksysV~l 
esa ls ,d esa ,u-752Mh- çfrLFkkiu Fkk] tcfd vU; lHkh 
xHkZikr vkblksysV~l xSj&U;wjksiSfFkd FksA tSo lwpukRed 
fo'ys"k.k ls irk pyk v”o giÊl fo’kk.kq&1 ds fofoèk miHksn 
Hkkjr eas ?kwe jgs gS vkSj xHkZorh eknk v”o esa xHkZikr dk dkj.k 
cu jgs gSaA

v”o xkekgihZl fo’kk.kq&2 ¼bZ-,p-oh&2½ vkSj 5 ¼bZ-,p-oh-&5½ 
giÊlfofjMs QSfeyh ds lnL; gSa] bZ-,p-oh&2 us= “ys'ey 
“kksFk vkSj bZ-,p-oh-&5 v”oksa esa “olu rU= esa cgq&xkaBnkj 
QkbZczksfll flaMªkse ls tqM+k gSA bZ-,p-oh-&2 o 5 laØe.k i'kq 
ds thou ds nkSjku vO;ä ok;jl ds vkofèkd iqulZfØ;u ds 
lkFk uotkr v”oksa esa gksrk gSA gkykafd &giÊlok;jl laØe.k 
¼bZ-,p-oh-&1 o 4½ ?kksM+ksa esa LFkkfud gSa] xkekgiÊl fo’kk.kq 
laØe.k ¼bZ-,p-oh-&2 o 5½ Hkkjr ls vHkh rd fjiksVZ ugha fd, 
x, gSaA ih-lh-vkj- }kjk bZ-,p-oh-&2 vkSj 5 ds XykbdksçksVhu 
ch- thu dk irk yxkus ds fy, fMt+kbu fd, x, çkbej vkSj 
çksc dk mi;ksx djds ekudh—r fd;k x;kA bu fof/k;ksa dk 
mi;ksx Li'kkZsUeq[k v”oksa ds Åijh “olu iFk esa bZ-,p-oh-&2 
vkSj bZ-,p-oh-&5 dk irk yxkus ds fy, fd;k x;kA

bZ-,p-oh-&1 ds foyksiu E;wVsaV dk rqyukRed jksx ewY;kadu 
fd;k x;kA bZ-,p-oh-&1 ds igys fodflr gq, pkj foyksiu 

,]  ch ,] ch ,] ch] ,Dl] okbZ
E;wVsaV Δth ] Δth ] Δth  vkSj Δth  vkSj ewy 
okbYM iSjsaV  bZ-,p-oh- 1& ¼Vksgkuk½ dh rqyuk esa mudh 
fo—fr vkSj {kh.ku dk vkdyu djus ds fy, ckYc@lh- pwgkas 
esa vè;;u fd;k x;kA ok;jl ds i;kZIr {kh.ku] cz‚M lsy 
VªksfiTe] lhMh 8$ vkSj Vh-,p- 1 }kjk eè;LFkrk çfrj{kk 
çfrfØ;kvksa ds vkèkkj ij] bZ,poh 1 ds foyksiu E;wVsaV vFkkZr 

,] ch ,] ch] ,Dl] okbZ
Δth  vkSj Δth  oSDlhu cukus ds fy, mi;qDr Fks 
vkSj mudk pwgksa esa vè;;u fd;k x;kA bZ-,p-oh-&1 dh MsYVk 

,, ch ,] ch] ,Dl] okbZ 
Δth  vkSj Δ th dks pwgksa esa mudh jksxtudrk vkSj 
lqj{kkRed çHkkodkfjrk dk vkdyu djus ds fy, pquk x;kA 
E;qVsaV ok;jl ls Vhdkd`r pwgksa dks tc ewy fo"kk.kq ds lkFk 
pqukSrh nh] rc uSnkfud ladsrksa] 'kjhj dk otu ?kVus] ldy 
vkSj Årdfo—fr fo'ys"k.k esa de fo—fr fn[kkbZ nh xbZ A 
,l,uVh vkSj ,fylk ifj.kkeksa us {kh.k fo"kk.kqvksa ds lkFk vPNh 
çfrj{ k k çfrfØ;k fn[k kb Z A ¶yk s&lkbVk se s fV ªd 
bE;wu&QsuksVkbfiax us lHkh lewgksa esa lHkh le; fcanqvksa ij Vh-
,p- 1 opZLo okyh çfrj{kk çfrfØ;k dk izn”kZu fd;k] 
mPpre pkj foyksiu mRifjorÊ esa ns[kk x;kA 

Annual Report - 2020

ICAR-National Research Centre On Equines 08

Annual Report - 2020

ICAR-National Research Centre On Equines 09



EHV-1. EHV-1 virus constructs developed are providing 

adequate immune responses and protective 

immunity in murine model and are prospective 

candidates for large animal studies.

Antibiotic resistance is emerging at fast pace against 

various bacteria including Streptococcus equi, the 

causative agent of strangles, a highly contagious 

disease of economic importance in horses, mules and 

donkeys. In order to find an alternative to the 

antibiotics and counter the antibiotic resistance, we 

determined the efficacy of our novel ZnO nanoparticles 

against S. equi. Zinc oxide nanoparticles prepared by 

conventional hydrothermal method and microwave 

irradiation were found to be highly effective against S. 

equi at various concentrations.

Zinc oxide based polymeric nanoformulations were 

used in collagen induced arthritis in DBA-1 mice. We 

evaluated the efficacy of developed nanoformulations 

(AGZnO NPs/ CsZnO NPs). Remarkable reduction in 

inflammation and swelling of the inflamed digits/feet 

were observed in treated and arthritic mice. The gross 

changes in the affected feet/ digits demonstrated the 

remarkable efficacy of the nanoformulation.  Serum 

creatinine levels were found higher in untreated 

arthritic DBA-1 mice as compared to treated DBA-1 

arthritic mice. The markers for cartilage degradation 

determined in treated and untreated DBA-1 

experimental arthritic mice revealed the efficacy of the 

nanoformulations.

Lawsonia inermis Linn popularly known as the Henna 

has played an important role in natural herbal 

medicines. We assessed the phytochemical profile for 

presence of phyto-constituents from various extracts 

of the plant leaves and found alkaloids, steroids, 

flavonoids, saponins, tannins, proteins/amino acids in 

different extracts. The extracts were further purified 

by column chromatography for the isolation of plant 

const i tuents  and moni tored by  th in  layer 

chromatography (TLC), analysed by FTIR, HNMR, and 

GC-MS analysis. All the spectral results (IR, NMR, GC-

MS) suggest that the compounds from the extract 

contain aromatic nucleus and OH group along with 

methoxy group, allyl as well as vinyl group. 

Cytotoxicity studies revealed some of the leaf extracts 

have potential cytotoxic activity on vero cells. 

Reducing the chloroform concentration during 

extraction decreases the cytotoxic effect on the cells. 

Although most of the components are biocompatible, 

the presence of cytotoxic compounds in some of 

these extracts warrants research for fabrication of 

suitable formulations comprising these constituents 

to reduce its dose/toxicity for the use of beneficial 

effects of the plant components.

Many types of tumors such as sarcoids, melanoma, 

carcinoma and warts are observed in animals 

including horses. Leaf extract of Aerva javanica was 

used against melanoma and warts in horses. A 

fraction of methanol soluble fraction of the aqueous 

extract of leaf of Aerva javanica was applied topically 

against two clinical cases of melanoma and two 

clinical cases of warts in horses. All the cases of tumor 

resolved completely in 30 to 50 days of topical 

application of the extracts. Occurrence of seasonal 

allergic dermatitis, especially insect bite hypersensitivity 

and atopic dermatitis are very common in horses. At 

present there is no satisfactory treatment available 

for management of these skin allergies. A total of 11 

clinical cases were treated successfully using the plant 

extract. 

Trypanosoma evansi is an extracellular flagellate blood 

protozoan parasite and an etiological agent of animal 

trypanosomosis. Presently, only a few drugs are 

registered in India and have been used for the 

treatment of animal trypanosomosis, but these drugs 

show severe toxic effects and also have the problem 

of drug resistance. Naphthoquinones (NTQ) have 

been reported for their antitrypanosomal potential 

against other trypanosomes-T. brucei and T. cruzi. Six 

naphthoquinones (NTQ1-NTQ6) derivatives were 

selected and procured for evaluation by demonstrating 

their growth inhibitory effect against T. evansi. All NTQs 

significantly (p<0.001) exhibited activity against 

parasite growth and multiplication. We confirmed the 

antitrypanosomal activity and apoptotic-like 

mechanism of NTQs in an axenic culture of T. evansi. 

Endurance and fertility analyses in indigenous horses 

using SNP markers were performed for a total of 12 

SNPs loci associated with endurance and fertility in 10 

animals each in Marwari, Kathiawari and Kachchi 

Sindhi and a minimum of 5 animals each in Manipuri 

and Zanskari breeds. In general, the ponies i.e., 

Manipuri and Zanskari exhibited lower polymorphism 

as compared to the horse breeds probably because of 

small sample size and /or small population base even 

in the breeding tract. Existence of polymorphism in 

Indian horses and ponies indicates the possibility of 

their use in selection programmes.   

The inventory database of the Marwari, Kathiawari, 

Manipuri, Zanskari horses and donkeys maintained at 

the Campus has been updated for the period 1989 to 

2020, i.e. from date of inception of the Campus to till 

fodflr bZ-,p-oh-&1 fo’kk.kq pwgkas esa i;kZIr çfrfØ;k vkSj 
lqj{kkRed çfrj{kk çnku dj jgs gSa vkSj cM+s tkuojksa ds 
vè;;u ds fy, laHkkfor mEehnokj gSaA

?kksM+ksa] [kPpjksa vkSj xnZHkksa esa vkfFkZd egRo dh vR;fèkd 
laØked chekjh LVªsaxyl ds f[kykQ ,aVhck;ksfVd çfrjksèk 
rst xfr ls mHkj jgk gSA ,aVhck;ksfVd nokvksa dk fodYi 
[kkstus vkSj ,aVhck;ksfVd çfrjksèk dk eqdkcyk djus ds fy,] 
geus vius uohu ftad vkWDlkbM uSuksd.kksa dh LVªSIVksdksdl 
bDokbZ ds f[kykQ çHkkodkfjrk ewY;kfdar dhA ikjaifjd 
gkbMªksFkeZy fofèk] ekbØksoso fofdj.k }kjk rS;kj ftad 
v‚DlkbM uSuksd.kksa dks fofHkUu lkaærk esa ,l- bDokbZ ds 
f[kykQ vR;fèkd çHkkoh ik;k x;kA 

Mh-ch-,-&1 pwgksa esa dksystu çsfjr xfB;k esa ftad v‚DlkbM 
vkèkkfjr i‚yhesfjd uSuksQ‚E;Zwys'ku dk mi;ksx o fodflr 
uSuksQ‚E;Zwys'ku dh çHkkodkfjrk dk ewY;kadu fd;kA 
mipkfjr vkSj xfB;k jksx ls xzflr pwgksa esa lwtu esa 
mYys[kuh; deh ns[kh xbZA çHkkfor iSjksaa esa ldy ifjorZu us 
uSuksQ‚E;Zwys'ku dh mYys[kuh; çHkkodkfjrk dk çn'kZu fd;kA 
bykt fd, x, Mhch,&1 xfB;k jksxh pwgksa dh rqyuk esa 
vuqipkfjr xfB;k Mhch,&1 pwgksa esa lhje fØ,fVfuu dk Lrj 
vfèkd ik;k x;kA mikfLFk {kj.k ds fy, ekdZjksa us tSls lwtu 
ls iwoZ lkbZVksdkbUl dks mipkfjr vkSj vuqipkfjr Mh-ch-,-&1 
çk;ksfxd pwgksa esa fuèkkZfjr fd;k] ftlls uSuksQ‚eZqys'ku dh 
çHkkodkfjrk dk irk pykA

esagnh us çk—frd vkS"k/kh ds :i esa egRoiw.kZ Hkwfedk fuHkkbZ gSA 
geus ikSèkksa dh ifÙk;ksa ds vdZ ls fofHkUu ?kVdksa dh mifLFkfr 
ds fy, jklk;fud vkadyu fd;k vkSj vdZ esa fofHkUu 
,Ydy‚bM] LVsj‚;M] ¶ysoksuksbM] lSiksfuu] VSfuu] 
çksVhu@vehuks ,flM ik, x,A ikSèkksa ds ?kVdksa ds vyxko ds 
fy, d‚ye ØkseSVksxzkQh }kjk vdZ dks vkSj 'kq) fd;k x;k 
vkSj ,QVhvkbZvkj] ,p,u,evkj vkSj thlh&,e,l  }kjk 
fo'ys"k.k fd;k x;k rFkk fFku ys;j  ØkseSVksxzkQh ¼Vh,ylh½ 
}kjk fuxjkuh dh xbZ FkhA lHkh o.kZØeh; ifj.kkeksa ls irk 
pyrk gS fd vdZ ds ;kSfxdksa esa esFk‚Dlh lewg] ,ykby o 
foukby lewg ds lkFk lqxafèkr ukfHkd vkSj gkbZMªksDlh lewg 
gksrs gSaA fo’kkDrrk vè;;uksa ls irk pyk gS fd iÙkksa ds vdZ esa 
dksf'kdkvksa ij fo’kkDrdrk FkhA fu"d"kZ.k ds nkSjku DyksjksQ‚eZ 
lkaærk dks de djus ls dksf'kdkvksa ij fo’kSyk çHkko de gks 
tkrk gSA ;|fi vfèkdka'k ?kVd tSo&laxr gSaA bl ikS/ks esa 
mifLFkr fo’kSys ;ksfxdksa dks de [kqjkd o fo’kkDrrk fuokj.k 
ds vuqla/kku ds i”pkr~ mi;ksx dh lykg nh tk ldrh gSA

?kksM+ksa lfgr vU; tkuojksa esa dbZ çdkj ds Vîwej tSls 

lkjd‚bM] esysuksek] dkflZuksek ns[ks tkrs gSaA lQsn cwbZ ¼,okZ 
tkofudk½ ds iÙkksa ds vdZ dk bLrseky esysuksek ds f[kykQ 
fd;k x;kA ,sokZ tkofudk dh iÙkh ds tyh; vdZ ds esFku‚y 
esa ?kqyu'khy va'k esysuksek vkSj ?kksM+ksa esa okVZ ds nks uSnkfud 
ekeyksa ds f[kykQ iz;ksx fd;k x;kA vdZ ds lkef;d 
vuqç;ksx ds 30 ls 50 fnuksa esa Vîwej ds lHkh ekeys iwjh rjg 
ls Bhd gks x,A ekSleh ,ytÊ] fo'ks"k :i ls dhM+s ds dkVus ls 
gksus okyh vfrlaosnu”khyrk vkSj ,Vksfid Rod”kksFk ?kksM+ksa esa 
cgqr vke gSA orZeku esa buds çcaèku ds fy, dksbZ larks"ktud 
mipkj miyCèk ugha gSA ikSèks ds vdZ dk mi;ksx djds dqy 11 
v”oksa ekeyksa dk lQyrkiwoZd bykt fd;k x;kA

fVªiSukslksek bokUlkbZ ,d cká dksf'kdh;] jä çksVkstksvk 
ijthoh gS vkSj i'kqvksa esa ljkZ dk ,d dkjd gSA orZeku esa] 
Hkkjr esa blds fy, dsoy dqN nok,a iath—r gSa vkSj tkuojksa 
ds bykt ds fy, mi;ksx dh tkrh gSa] ysfdu ;s nok,a xaHkhj 
fo"kkä çHkko fn[kkrh gSa vkSj buesa nok çfrjksèk dh leL;k Hkh 
gksrh gSA us¶FkksfDouksu ¼,uVhD;w½ dks fVªiSukslksek czqlkbZ o fVª- 
ØqtkbZ ds f[kykQ mudh ijthoh ds fo:) {kerk ds fy, 
tkuk tkrk gSA A Ng us¶FkksfDouksu O;qRiUu jklk;uksa dk p;u 
fd;k x;k vkSj fVª- bokUlkbZ ds f[kykQ muds fujksèkkRed 
çHkko ds ewY;kadu ds fy, pquk x;kA lHkh jlk;u egRoiw.kZ 
:i ls ijthoh o`f) ds fo:) mi;ksxh FksA geus fVª- bokUlkbZ 
dh ,d v{kh; lao/kZu esa ,uVhD;w dh ijthoh ds fo:) 
xfrfofèk vkSj ,iksIVksfVd tSlh xfrfofËk;ksa dh iqf"V dhA

ekjokM+h] dkfB;kokM+h vkSj dPNh&flaèkh uLy ds 10 tkuojksa 
vkSj ef.kiqjh o t+kaLdkjh uLyksa esa ls çR;sd esa U;wure 5 
tkuojksa esa frfr{kk vkSj çtuu {kerk ls tqM+s dqy 12 ,l,uih 
ykslkbZa  ds fy, ,l,uih ekdZjksa dk mi;ksx djds fo'ys"k.k 
fd;k x;kA lkekU; rkSj ij] Vêqvks ¼ef.kiqjh vkSj t+kaLdkjh½ us 
?kksM+ksa dh rqyuk esa de cgq:irk dk çn'kZu fd;kA Hkkjrh; 
?kksM+ksa vkSj Vêqvksa esa cgq:irk dk vfLrRo p;u dk;ZØeksa esa 
muds mi;ksx dh laHkkouk dks bafxr djrk gSA

v”o mRiknu ifjlj esa ekjokM+h] dkfB;kokM+h] ef.kiqjh] 
t+kaLdkjh ?kksM+ksa vkSj xnZHkksa ds vkdaM+ks dks 1989 ls 2020 dh 
vofèk ds fy, iw.kZ fd;k x;k gSA

1989 ls vc rd ekjokM+h ?kksM+ksa dh ck;ksesVªh vFkkZr fonj 
ÅapkbZ] 'kjhj dh yackbZ] ân; dh ifjfèk vkSj 'kjhj ds otu ds 
vkadM+ksa dk fo'ys"k.k oa'kkoyh lacaèk] varxZHkkZ'k;h xq.kkad dh 
x.kuk] QsuksVkbfid ço`fÙk dk fo'ys"k.k] çtuu ewY;ksa dk 
vuqeku] vkuqoaf'kdrk ds fo'ys"k.k ds fy, fd;k x;kA dqy 30 
o"kksZa dh vofèk ds nkSjku 226 vfHkys[kksa dk fo'ys"k.k fd;k 
x;kA v”o dh vkSlr ÅapkbZ 150-15 ± 0-04 lseh] 'kjhj dh 
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EHV-1. EHV-1 virus constructs developed are providing 

adequate immune responses and protective 

immunity in murine model and are prospective 

candidates for large animal studies.

Antibiotic resistance is emerging at fast pace against 

various bacteria including Streptococcus equi, the 

causative agent of strangles, a highly contagious 

disease of economic importance in horses, mules and 

donkeys. In order to find an alternative to the 

antibiotics and counter the antibiotic resistance, we 

determined the efficacy of our novel ZnO nanoparticles 

against S. equi. Zinc oxide nanoparticles prepared by 

conventional hydrothermal method and microwave 

irradiation were found to be highly effective against S. 

equi at various concentrations.

Zinc oxide based polymeric nanoformulations were 

used in collagen induced arthritis in DBA-1 mice. We 

evaluated the efficacy of developed nanoformulations 

(AGZnO NPs/ CsZnO NPs). Remarkable reduction in 

inflammation and swelling of the inflamed digits/feet 

were observed in treated and arthritic mice. The gross 

changes in the affected feet/ digits demonstrated the 

remarkable efficacy of the nanoformulation.  Serum 

creatinine levels were found higher in untreated 

arthritic DBA-1 mice as compared to treated DBA-1 

arthritic mice. The markers for cartilage degradation 

determined in treated and untreated DBA-1 

experimental arthritic mice revealed the efficacy of the 

nanoformulations.

Lawsonia inermis Linn popularly known as the Henna 

has played an important role in natural herbal 

medicines. We assessed the phytochemical profile for 

presence of phyto-constituents from various extracts 

of the plant leaves and found alkaloids, steroids, 

flavonoids, saponins, tannins, proteins/amino acids in 

different extracts. The extracts were further purified 

by column chromatography for the isolation of plant 

const i tuents  and moni tored by  th in  layer 

chromatography (TLC), analysed by FTIR, HNMR, and 

GC-MS analysis. All the spectral results (IR, NMR, GC-

MS) suggest that the compounds from the extract 

contain aromatic nucleus and OH group along with 

methoxy group, allyl as well as vinyl group. 

Cytotoxicity studies revealed some of the leaf extracts 

have potential cytotoxic activity on vero cells. 

Reducing the chloroform concentration during 

extraction decreases the cytotoxic effect on the cells. 

Although most of the components are biocompatible, 

the presence of cytotoxic compounds in some of 

these extracts warrants research for fabrication of 

suitable formulations comprising these constituents 

to reduce its dose/toxicity for the use of beneficial 

effects of the plant components.

Many types of tumors such as sarcoids, melanoma, 

carcinoma and warts are observed in animals 

including horses. Leaf extract of Aerva javanica was 

used against melanoma and warts in horses. A 

fraction of methanol soluble fraction of the aqueous 

extract of leaf of Aerva javanica was applied topically 

against two clinical cases of melanoma and two 

clinical cases of warts in horses. All the cases of tumor 

resolved completely in 30 to 50 days of topical 

application of the extracts. Occurrence of seasonal 

allergic dermatitis, especially insect bite hypersensitivity 

and atopic dermatitis are very common in horses. At 

present there is no satisfactory treatment available 

for management of these skin allergies. A total of 11 

clinical cases were treated successfully using the plant 

extract. 

Trypanosoma evansi is an extracellular flagellate blood 

protozoan parasite and an etiological agent of animal 

trypanosomosis. Presently, only a few drugs are 

registered in India and have been used for the 

treatment of animal trypanosomosis, but these drugs 

show severe toxic effects and also have the problem 

of drug resistance. Naphthoquinones (NTQ) have 

been reported for their antitrypanosomal potential 

against other trypanosomes-T. brucei and T. cruzi. Six 

naphthoquinones (NTQ1-NTQ6) derivatives were 

selected and procured for evaluation by demonstrating 

their growth inhibitory effect against T. evansi. All NTQs 

significantly (p<0.001) exhibited activity against 

parasite growth and multiplication. We confirmed the 

antitrypanosomal activity and apoptotic-like 

mechanism of NTQs in an axenic culture of T. evansi. 

Endurance and fertility analyses in indigenous horses 

using SNP markers were performed for a total of 12 

SNPs loci associated with endurance and fertility in 10 

animals each in Marwari, Kathiawari and Kachchi 

Sindhi and a minimum of 5 animals each in Manipuri 

and Zanskari breeds. In general, the ponies i.e., 

Manipuri and Zanskari exhibited lower polymorphism 

as compared to the horse breeds probably because of 

small sample size and /or small population base even 

in the breeding tract. Existence of polymorphism in 

Indian horses and ponies indicates the possibility of 

their use in selection programmes.   

The inventory database of the Marwari, Kathiawari, 

Manipuri, Zanskari horses and donkeys maintained at 

the Campus has been updated for the period 1989 to 

2020, i.e. from date of inception of the Campus to till 

fodflr bZ-,p-oh-&1 fo’kk.kq pwgkas esa i;kZIr çfrfØ;k vkSj 
lqj{kkRed çfrj{kk çnku dj jgs gSa vkSj cM+s tkuojksa ds 
vè;;u ds fy, laHkkfor mEehnokj gSaA

?kksM+ksa] [kPpjksa vkSj xnZHkksa esa vkfFkZd egRo dh vR;fèkd 
laØked chekjh LVªsaxyl ds f[kykQ ,aVhck;ksfVd çfrjksèk 
rst xfr ls mHkj jgk gSA ,aVhck;ksfVd nokvksa dk fodYi 
[kkstus vkSj ,aVhck;ksfVd çfrjksèk dk eqdkcyk djus ds fy,] 
geus vius uohu ftad vkWDlkbM uSuksd.kksa dh LVªSIVksdksdl 
bDokbZ ds f[kykQ çHkkodkfjrk ewY;kfdar dhA ikjaifjd 
gkbMªksFkeZy fofèk] ekbØksoso fofdj.k }kjk rS;kj ftad 
v‚DlkbM uSuksd.kksa dks fofHkUu lkaærk esa ,l- bDokbZ ds 
f[kykQ vR;fèkd çHkkoh ik;k x;kA 

Mh-ch-,-&1 pwgksa esa dksystu çsfjr xfB;k esa ftad v‚DlkbM 
vkèkkfjr i‚yhesfjd uSuksQ‚E;Zwys'ku dk mi;ksx o fodflr 
uSuksQ‚E;Zwys'ku dh çHkkodkfjrk dk ewY;kadu fd;kA 
mipkfjr vkSj xfB;k jksx ls xzflr pwgksa esa lwtu esa 
mYys[kuh; deh ns[kh xbZA çHkkfor iSjksaa esa ldy ifjorZu us 
uSuksQ‚E;Zwys'ku dh mYys[kuh; çHkkodkfjrk dk çn'kZu fd;kA 
bykt fd, x, Mhch,&1 xfB;k jksxh pwgksa dh rqyuk esa 
vuqipkfjr xfB;k Mhch,&1 pwgksa esa lhje fØ,fVfuu dk Lrj 
vfèkd ik;k x;kA mikfLFk {kj.k ds fy, ekdZjksa us tSls lwtu 
ls iwoZ lkbZVksdkbUl dks mipkfjr vkSj vuqipkfjr Mh-ch-,-&1 
çk;ksfxd pwgksa esa fuèkkZfjr fd;k] ftlls uSuksQ‚eZqys'ku dh 
çHkkodkfjrk dk irk pykA

esagnh us çk—frd vkS"k/kh ds :i esa egRoiw.kZ Hkwfedk fuHkkbZ gSA 
geus ikSèkksa dh ifÙk;ksa ds vdZ ls fofHkUu ?kVdksa dh mifLFkfr 
ds fy, jklk;fud vkadyu fd;k vkSj vdZ esa fofHkUu 
,Ydy‚bM] LVsj‚;M] ¶ysoksuksbM] lSiksfuu] VSfuu] 
çksVhu@vehuks ,flM ik, x,A ikSèkksa ds ?kVdksa ds vyxko ds 
fy, d‚ye ØkseSVksxzkQh }kjk vdZ dks vkSj 'kq) fd;k x;k 
vkSj ,QVhvkbZvkj] ,p,u,evkj vkSj thlh&,e,l  }kjk 
fo'ys"k.k fd;k x;k rFkk fFku ys;j  ØkseSVksxzkQh ¼Vh,ylh½ 
}kjk fuxjkuh dh xbZ FkhA lHkh o.kZØeh; ifj.kkeksa ls irk 
pyrk gS fd vdZ ds ;kSfxdksa esa esFk‚Dlh lewg] ,ykby o 
foukby lewg ds lkFk lqxafèkr ukfHkd vkSj gkbZMªksDlh lewg 
gksrs gSaA fo’kkDrrk vè;;uksa ls irk pyk gS fd iÙkksa ds vdZ esa 
dksf'kdkvksa ij fo’kkDrdrk FkhA fu"d"kZ.k ds nkSjku DyksjksQ‚eZ 
lkaærk dks de djus ls dksf'kdkvksa ij fo’kSyk çHkko de gks 
tkrk gSA ;|fi vfèkdka'k ?kVd tSo&laxr gSaA bl ikS/ks esa 
mifLFkr fo’kSys ;ksfxdksa dks de [kqjkd o fo’kkDrrk fuokj.k 
ds vuqla/kku ds i”pkr~ mi;ksx dh lykg nh tk ldrh gSA

?kksM+ksa lfgr vU; tkuojksa esa dbZ çdkj ds Vîwej tSls 

lkjd‚bM] esysuksek] dkflZuksek ns[ks tkrs gSaA lQsn cwbZ ¼,okZ 
tkofudk½ ds iÙkksa ds vdZ dk bLrseky esysuksek ds f[kykQ 
fd;k x;kA ,sokZ tkofudk dh iÙkh ds tyh; vdZ ds esFku‚y 
esa ?kqyu'khy va'k esysuksek vkSj ?kksM+ksa esa okVZ ds nks uSnkfud 
ekeyksa ds f[kykQ iz;ksx fd;k x;kA vdZ ds lkef;d 
vuqç;ksx ds 30 ls 50 fnuksa esa Vîwej ds lHkh ekeys iwjh rjg 
ls Bhd gks x,A ekSleh ,ytÊ] fo'ks"k :i ls dhM+s ds dkVus ls 
gksus okyh vfrlaosnu”khyrk vkSj ,Vksfid Rod”kksFk ?kksM+ksa esa 
cgqr vke gSA orZeku esa buds çcaèku ds fy, dksbZ larks"ktud 
mipkj miyCèk ugha gSA ikSèks ds vdZ dk mi;ksx djds dqy 11 
v”oksa ekeyksa dk lQyrkiwoZd bykt fd;k x;kA

fVªiSukslksek bokUlkbZ ,d cká dksf'kdh;] jä çksVkstksvk 
ijthoh gS vkSj i'kqvksa esa ljkZ dk ,d dkjd gSA orZeku esa] 
Hkkjr esa blds fy, dsoy dqN nok,a iath—r gSa vkSj tkuojksa 
ds bykt ds fy, mi;ksx dh tkrh gSa] ysfdu ;s nok,a xaHkhj 
fo"kkä çHkko fn[kkrh gSa vkSj buesa nok çfrjksèk dh leL;k Hkh 
gksrh gSA us¶FkksfDouksu ¼,uVhD;w½ dks fVªiSukslksek czqlkbZ o fVª- 
ØqtkbZ ds f[kykQ mudh ijthoh ds fo:) {kerk ds fy, 
tkuk tkrk gSA A Ng us¶FkksfDouksu O;qRiUu jklk;uksa dk p;u 
fd;k x;k vkSj fVª- bokUlkbZ ds f[kykQ muds fujksèkkRed 
çHkko ds ewY;kadu ds fy, pquk x;kA lHkh jlk;u egRoiw.kZ 
:i ls ijthoh o`f) ds fo:) mi;ksxh FksA geus fVª- bokUlkbZ 
dh ,d v{kh; lao/kZu esa ,uVhD;w dh ijthoh ds fo:) 
xfrfofèk vkSj ,iksIVksfVd tSlh xfrfofËk;ksa dh iqf"V dhA

ekjokM+h] dkfB;kokM+h vkSj dPNh&flaèkh uLy ds 10 tkuojksa 
vkSj ef.kiqjh o t+kaLdkjh uLyksa esa ls çR;sd esa U;wure 5 
tkuojksa esa frfr{kk vkSj çtuu {kerk ls tqM+s dqy 12 ,l,uih 
ykslkbZa  ds fy, ,l,uih ekdZjksa dk mi;ksx djds fo'ys"k.k 
fd;k x;kA lkekU; rkSj ij] Vêqvks ¼ef.kiqjh vkSj t+kaLdkjh½ us 
?kksM+ksa dh rqyuk esa de cgq:irk dk çn'kZu fd;kA Hkkjrh; 
?kksM+ksa vkSj Vêqvksa esa cgq:irk dk vfLrRo p;u dk;ZØeksa esa 
muds mi;ksx dh laHkkouk dks bafxr djrk gSA

v”o mRiknu ifjlj esa ekjokM+h] dkfB;kokM+h] ef.kiqjh] 
t+kaLdkjh ?kksM+ksa vkSj xnZHkksa ds vkdaM+ks dks 1989 ls 2020 dh 
vofèk ds fy, iw.kZ fd;k x;k gSA

1989 ls vc rd ekjokM+h ?kksM+ksa dh ck;ksesVªh vFkkZr fonj 
ÅapkbZ] 'kjhj dh yackbZ] ân; dh ifjfèk vkSj 'kjhj ds otu ds 
vkadM+ksa dk fo'ys"k.k oa'kkoyh lacaèk] varxZHkkZ'k;h xq.kkad dh 
x.kuk] QsuksVkbfid ço`fÙk dk fo'ys"k.k] çtuu ewY;ksa dk 
vuqeku] vkuqoaf'kdrk ds fo'ys"k.k ds fy, fd;k x;kA dqy 30 
o"kksZa dh vofèk ds nkSjku 226 vfHkys[kksa dk fo'ys"k.k fd;k 
x;kA v”o dh vkSlr ÅapkbZ 150-15 ± 0-04 lseh] 'kjhj dh 
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The biometry, viz. wither height, body length, heart 

girth and body weight data of Marwari horses since 

1989 till date were analyzed for pedigree relationship, 

calculation of inbreeding coefficient, analysis of 

phenotypic trend, estimation of breeding values, 

estimation of heritability and analysis of variance. In 

all 30 years' period was covered and 226 records were 

analyzed. The average height at withers was 

150.15±0.04 cm, body length was 151.44±0.06 cm, 

heart girth was 170.02±0.19 cm and body weight was 

371.34±0.52 kg. The analysis of variance indicated 

non-significant effect of sex, tier and interaction of sex 

and tier. The breeding values were quite close to the 

population means except for the body weight. The 

effect of sex, tier and sex *tiers was non-significant on 

EBV of wither height, body length and heart girth. The 

effect of tiers on EBV of body weight was significant 

(P<0.05) indicating that body weight received favour 

in breeding programme. The breeding plan was 

prepared for Marwari, Kathiawari, Manipuri and 

Zanskari animals. The average height of selected 

Marwari stallions was 160.6 cm and the average 

height of breedable females was 150.30 cm. The 

average body length and heart girth of selected 

stallions were 150.60 cm and 173.1 cm, respectively.  

Looking at the demand of the farmers, two Nukra males 

were purchased from the field and cryopreserved about 

100 doses of semen for AI of farm/ field mares. 

A total of 47 doses of the Marwari semen were sold to 

the veterinary professional for artificial insemination. 

Though, the semen doses of Marwari stallions were 

supplied to field veterinarians free of cost in previous 

years for artificial insemination in field mares. 

The semen straws of Marwari (500), Manipuri (480), 

Zanskari (500) horses and Halari donkeys (500) have 

been submitted to the National Semen Bank at 

NBAGR, Karnal. The NBAGR has also collected the 

somatic cells from the Centre for cryopreservation.

Various biochemical and hormonal profiles of the 

Marwari stallion semen were carried out and 

correlated with that of seminal quality parameters. 

GOT, GPT, TP and Ca differed significantly in seminal 

plasma while glucose differed significantly in 
9spermatozoa (10  million) among stallions. GOT, GGT, 

TP, Ca and P were significantly lower in the stallions 

below 4 years of age. Glucose and Ca levels were 

found to have significant positive correlation with 

progressive motility and cholesterol was found to 

have significant positive correlation with viability and 

membrane integrity. 

Evaluation of effect of breed on motility and kinematic 

parameters of the spermatozoa were studied and 

recorded. A significant difference was observed in the 

parameters like head length and tail length of 

Marwari and that of Manipuri and Zanskari stallions 

and there were no significant differences observed 

among the Manipuri and Zanskari stallions.

The stallion seminal mRNA was isolated and 

subjected to analysis for the expression of various 

fertility related genes. All the six fertility related 

marker genes showed differential expression 

between the seasons in Marwari stallions.

We also standardized the protocols for assessment of 

seminal quality parameters using flow cytometry. The 

study showed that cryopreservation process has 

significant effect on MMP and production of ROS. 

Equine Production Campus, ICAR-NRCE has perfected 

the technology of semen cryopreservation of elite 

stallions not in lab and farm conditions but also off 

campus at farmers' doorsteps. In this endeavour, a 

team collected and cryopreserved semen from village 

Kankroli, Rajsamand (Rajasthan) from three elite 

Marwari stallions. 

Ten mares were monitored for duration of foal estrus 

and other parameters for foal heat breeding of 

mares- a strategy to obtain a foal per year. The 

conception rates varied from 39.14 to 68.89 % for 

different breeds.

Studies were performed for development of fatigue 

cum fitness score card for working equines. For 

development of improved saddle and harness for 

working equines, different saddles fabricated during 

previous year were tested in mules and donkeys 

during carting trials at our centre. Refinement of 

saddle for carting equids was done. Testing of these 

saddles has been done on institute donkeys and 

mules during carting trials. The donkeys and mules 

were comfortable and no injury or saddle mark was 

observed on the back of experimental animals. 

Adjustable type saddles were fabricated for mules 

and ponies. 

There is a recent renewed interest in the economic 

utility of donkeys (Equus asinus), especially, for the 

production and consumption of donkey milk. Due to 

inherent nutritive content, milk provides a rich 

medium for microbial growth, and thus may 

constitute a public health risk if consumed raw. 

Donkeys are primarily known as pack animals, reared 

date. 

yackbZ 151-44 ± 0-06 lseh] ân; dh ifjfèk 170-02 ± 0-19 lseh 
vkSj 'kjhj dk otu 371-34 ± 0-52 fdyksxzke FkkA 'kjhj ds 
otu dks NksM+dj çtuu ewY; tula[;k vkSlr ds dkQh 
djhc FksA Å¡pkbZ] 'kjhj dh yackbZ vkSj ân; dh ifjfèk ds 
iztuu ewY;kad ij fyax] Vk;j vkSj fyax& Vk;j dk çHkko 
xSj&egRoiw.kZ FkkA 'kjhj ds otu dks iztuu ewY;kad ds Lrjksa 

ij çHkko egRoiw.kZ Fkk ¼ ih <0.05½] ;g n'kkZrk gS fd çtuu 
dk;ZØe esa 'kjhj ds otu dk p;u fd;k x;kA ekjokM+h] 
dkfB;kokM+h] ef.kiqjh vkSj t+kaLdkjh tkuojksa ds fy, çtuu 
;kstuk rS;kj dh xbZA p;fur ekjokM+h ?kksM+ksa dh vkSlr ÅapkbZ 
160-60 lseh vkSj çtuu ;ksX; eknkvksa dh vkSlr ÅapkbZ 150-
30 lseh FkhA p;fur ?kksM+ksa ds 'kjhj dh vkSlr yackbZ vkSj ân; 
dh ifjfèk Øe'k% 150-60 lseh vkSj 173-10 lseh FkhA

fdlkuksa dh ekax dks ns[krs gq, nks uqdjk ?kksM+s [kjhns x, vkSj 
d`f=e xHkkZ/kku ds fy, oh;Z dh  yxHkx 100 [kqjkd fgehd`r 
o jf{kr dh xbZA

ekjokM+h oh;Z dh dqy 47 [kqjkd —f=e xHkkZèkku ds fy, i'kq 
fpfdRldks dks csph xbZaA ekjokM+h ?kksM+s ds oh;Z dh [kqjkd xr 
o"kksZa esa Hkh QhYM esa —f=e xHkkZèkku ds fy, i'kq fpfdRldksa dks 
eq¶r vkiwfrZ dh xbZ FkhA

ekjokM+h] ef.kiqjh] tkaLdkjh ?kksM+ksa vkSj gykjh xnZHkksa dk oh;Z 
jk’Vªh; i'kq vkuqoaf”kd C;wjks] djuky esa jk’Vªh; oh;Z cSad esa 
tek fd, x, gSaA jk’Vªh; i'kq vkuqoaf”kd C;wjks us fgehdj.k ,oa 
j{k.k ds fy, dsaæ ls dkf;d dksf'kdkvksa dks Hkh ,d= fd;k gSA

ekjokM+h v”oksa ds oh;Z ds fofHkUu tSo&jklk;fud vkSj 
gkekZsuy :ijs[kk rS;kj dh xbZ vkSj mUgsa oh;Z xq.koÙkk ekudksa 
ds lkFk tksM+k x;kA thvksVh] thihVh] Vhih vkSj dSYf”k;e oh;Z 
IykTek esa dkQh fHkUu Fks tcfd Xywdkst dh ek=k 'kqØk.kqvksa 

9¼10  fefy;u½ esa fofHkUu ?kksM+ksa ds chp dkQh fHkUu FkhA pkj o’kZ 
ls de mez ds ?kksM+ksa esa thvksVh] ththVh] Vhih] dSfY”k;e vkSj 
QklQksjl dkQh de FksA Xywdkst vkSj dSfY”k;e Lrjksa esa 
çxfr'khy xfr'khyrk ds lkFk egRoiw.kZ ldkjkRed lglacaèk 
ik;k x;k vkSj dksysLVª‚y dk O;ogk;Zrk vkSj f>Yyh v[kaMrk 
ds lkFk egRoiw.kZ ldkjkRed lglacaèk ik;k x;kA

'kqØk.kq dh xfr'khyrk vkSj xfrt ekinaMksa ij uLy ds çHkko 
dk ewY;kadu fd;k x;kA ekjokM+h uLy ds 'kqØk.kq dh flj dh 
yackbZ vkSj iwaN dh yackbZ esa ef.kiqjh vkSj t+kaLdkjh ?kksM+ksa ds 
eqdkcys egRoiw.kZ varj ns[kk x;k] tcfd ef.kiqjh vkSj 
t+kaLdkjh ?kksM+ksa ds chp dksbZ egRoiw.kZ varj ugha FkkA

?kksM+ksa ds lsfeuy eSlsatj jkbcksU;wfDyd ,flM dks vyx fd;k 
x;k vkSj fofHkUu çtuu lacaèkh thu dh vfHkO;fä ds fy, 

fo'ys"k.k fd;k x;kA lHkh Ng moZjrk lacaèkh ekdZj thuksa us 
ekjokM+h ?kksM+ksa esa _rqvksa ds chp foHksnd vfHkO;fä fn[kkbZA

geus ¶ykslkbVksesVªh dk mi;ksx djrs gq, ekSfyd xq.koÙkk 
ekinaMksa ds vkdyu ds fy, çksVksd‚y dks Hkh ekudh—r 
fd;kA vè;;u ls irk pyk gS fd fgehdj.k çfØ;k dk 
,e,eih vkSj vkjvks,l ds mRiknu ij egRoiw.kZ çHkko iM+rk 
gSA

v”o mRiknu ifjlj] Hkk-d`-vuq-i-&jk-v-vuq-ds- us iz;ksx”kkyk 
vkSj QkeZ dh fLFkfr;ksa esa gh ugha cfYd ifjlj ds ckgj Hkh 
fof'k"B v”oksa ds oh;Z dh fgehdj.k dh rduhd dks fodflr 
fd;k gSA gekjh Vhe us dkadjksyh] jktlean ¼jktLFkku½ ds 
rhu mŸke fdLe ds ekjokM+h ?kksM+ksa ls oh;Z ,d= fd;k vkSj 
fgehdj.k }kjk lajf{kr fd;kA

çfr o"kZ ,d cNM+k çkIr djus dh j.kuhfr ds varxZr nl eknk 
v”oksa esa Q+ksy bZLVªl vofèk ,oa vU; ekinaMksa dh fuxjkuh dh 
xbZA fofHkUu uLyksa ds fy, xHkkZèkku nj 39-14 ls 68-89% rd 
ik, x, A

dke djus okys v”oksa ds fy, Fkdku lg fQVusl Ldksj dkMZ 
ds fodkl ds fy, vè;;u fd, x,A dke djus okys ?kksM+ksa ds 
fy, csgrj dkBh vkSj lkt+ ¼gkuZsl½ ds fodkl ds fy,] fiNys 
o"kZ ds nkSjku fufeZr fofHkUu dkBh dk ijh{k.k gekjs dsaæ esa 
[kPpjksa vkSj xnZHkksa esa fd;k x;k FkkA lkeku <ksus ds fy, dkBh 
dk la'kksèku fd;k x;kA dkfVZax Vªk;y ds nkSjku budk ijh{k.k 
laLFkku ds xnZHkksa vkSj [kPpjksa ij fd;k x;k gSA xnZHk vkSj 
[kPpj dq”ky Fks vkSj çk;ksfxd tkuojksa dh ihB ij dksbZ pksV 
;k dkBh dk fu'kku ugha ns[kk x;k FkkA [kPpjksa vkSj Vêqvksa ds 
fy, lek;ksT; dkBh cukbZ xbZA

xnZHkksa ¼bDol vflul½  ds nwèk dh vkfFkZd mi;ksfxrk gky gh 
esa vR;fèkd çpfyr gks jgh gSA fufgr iks"kd rRoksa ds dkj.k] 
nwèk ekbØksfc;y fodkl ds fy, ,d le`) ekè;e çnku 
djrk gS] vkSj bl çdkj dPps nw/k ds lsou ls LokLF; dks 
tksf[ke gks ldrk gSA 

xnZHkksa dks eq[; :i ls cks>k <ksus okys tkuojksa ds :i esa tkuk 
tkrk gS] ftUgsa eq[; :i ls dke ds fy, ikyk tkrk gSA Hkkjr 
esa xnZHk ds nwèk dh lajpuk dk vfèkd foLrkj ls vè;;u ugha 
fd;k x;k gSA Hkk-d`-vuq-i-&jk-v-vuq-ds- us gykjh xnZHkksa ds 
nwèk vkSj nwèk ikmMj ds HkkSfrd vkSj tSo&jklk;fud xq.kksa dk 
vè;;u fd;kA nwèk ds uewuksa esa dksbZ dhVuk'kd vo'ks"k vkSj 
èkkrq lanw"kd ugha ik;k x;kA tSfod ijh{k.k ekinaMksa ds rgr] 
dqy IysV dkmaV ¼Vhihlh½ 88 lh,Q;w@,e,y vkSj <10 
lh,Q;w@,e,y ;hLV vkSj eksYM dkmaV FkkA vkSlr nwèk olk] 

Annual Report - 2020

ICAR-National Research Centre On Equines 12

Annual Report - 2020

ICAR-National Research Centre On Equines 13



The biometry, viz. wither height, body length, heart 

girth and body weight data of Marwari horses since 

1989 till date were analyzed for pedigree relationship, 

calculation of inbreeding coefficient, analysis of 

phenotypic trend, estimation of breeding values, 

estimation of heritability and analysis of variance. In 

all 30 years' period was covered and 226 records were 

analyzed. The average height at withers was 

150.15±0.04 cm, body length was 151.44±0.06 cm, 

heart girth was 170.02±0.19 cm and body weight was 

371.34±0.52 kg. The analysis of variance indicated 

non-significant effect of sex, tier and interaction of sex 

and tier. The breeding values were quite close to the 

population means except for the body weight. The 

effect of sex, tier and sex *tiers was non-significant on 

EBV of wither height, body length and heart girth. The 

effect of tiers on EBV of body weight was significant 

(P<0.05) indicating that body weight received favour 

in breeding programme. The breeding plan was 

prepared for Marwari, Kathiawari, Manipuri and 

Zanskari animals. The average height of selected 

Marwari stallions was 160.6 cm and the average 

height of breedable females was 150.30 cm. The 

average body length and heart girth of selected 

stallions were 150.60 cm and 173.1 cm, respectively.  

Looking at the demand of the farmers, two Nukra males 

were purchased from the field and cryopreserved about 

100 doses of semen for AI of farm/ field mares. 

A total of 47 doses of the Marwari semen were sold to 

the veterinary professional for artificial insemination. 

Though, the semen doses of Marwari stallions were 

supplied to field veterinarians free of cost in previous 

years for artificial insemination in field mares. 

The semen straws of Marwari (500), Manipuri (480), 

Zanskari (500) horses and Halari donkeys (500) have 

been submitted to the National Semen Bank at 

NBAGR, Karnal. The NBAGR has also collected the 

somatic cells from the Centre for cryopreservation.

Various biochemical and hormonal profiles of the 

Marwari stallion semen were carried out and 

correlated with that of seminal quality parameters. 

GOT, GPT, TP and Ca differed significantly in seminal 

plasma while glucose differed significantly in 
9spermatozoa (10  million) among stallions. GOT, GGT, 

TP, Ca and P were significantly lower in the stallions 

below 4 years of age. Glucose and Ca levels were 

found to have significant positive correlation with 

progressive motility and cholesterol was found to 

have significant positive correlation with viability and 

membrane integrity. 

Evaluation of effect of breed on motility and kinematic 

parameters of the spermatozoa were studied and 

recorded. A significant difference was observed in the 

parameters like head length and tail length of 

Marwari and that of Manipuri and Zanskari stallions 

and there were no significant differences observed 

among the Manipuri and Zanskari stallions.

The stallion seminal mRNA was isolated and 

subjected to analysis for the expression of various 

fertility related genes. All the six fertility related 

marker genes showed differential expression 

between the seasons in Marwari stallions.

We also standardized the protocols for assessment of 

seminal quality parameters using flow cytometry. The 

study showed that cryopreservation process has 

significant effect on MMP and production of ROS. 

Equine Production Campus, ICAR-NRCE has perfected 

the technology of semen cryopreservation of elite 

stallions not in lab and farm conditions but also off 

campus at farmers' doorsteps. In this endeavour, a 

team collected and cryopreserved semen from village 

Kankroli, Rajsamand (Rajasthan) from three elite 

Marwari stallions. 

Ten mares were monitored for duration of foal estrus 

and other parameters for foal heat breeding of 

mares- a strategy to obtain a foal per year. The 

conception rates varied from 39.14 to 68.89 % for 

different breeds.

Studies were performed for development of fatigue 

cum fitness score card for working equines. For 

development of improved saddle and harness for 

working equines, different saddles fabricated during 

previous year were tested in mules and donkeys 

during carting trials at our centre. Refinement of 

saddle for carting equids was done. Testing of these 

saddles has been done on institute donkeys and 

mules during carting trials. The donkeys and mules 

were comfortable and no injury or saddle mark was 

observed on the back of experimental animals. 

Adjustable type saddles were fabricated for mules 

and ponies. 

There is a recent renewed interest in the economic 

utility of donkeys (Equus asinus), especially, for the 

production and consumption of donkey milk. Due to 

inherent nutritive content, milk provides a rich 

medium for microbial growth, and thus may 

constitute a public health risk if consumed raw. 

Donkeys are primarily known as pack animals, reared 

date. 

yackbZ 151-44 ± 0-06 lseh] ân; dh ifjfèk 170-02 ± 0-19 lseh 
vkSj 'kjhj dk otu 371-34 ± 0-52 fdyksxzke FkkA 'kjhj ds 
otu dks NksM+dj çtuu ewY; tula[;k vkSlr ds dkQh 
djhc FksA Å¡pkbZ] 'kjhj dh yackbZ vkSj ân; dh ifjfèk ds 
iztuu ewY;kad ij fyax] Vk;j vkSj fyax& Vk;j dk çHkko 
xSj&egRoiw.kZ FkkA 'kjhj ds otu dks iztuu ewY;kad ds Lrjksa 

ij çHkko egRoiw.kZ Fkk ¼ ih <0.05½] ;g n'kkZrk gS fd çtuu 
dk;ZØe esa 'kjhj ds otu dk p;u fd;k x;kA ekjokM+h] 
dkfB;kokM+h] ef.kiqjh vkSj t+kaLdkjh tkuojksa ds fy, çtuu 
;kstuk rS;kj dh xbZA p;fur ekjokM+h ?kksM+ksa dh vkSlr ÅapkbZ 
160-60 lseh vkSj çtuu ;ksX; eknkvksa dh vkSlr ÅapkbZ 150-
30 lseh FkhA p;fur ?kksM+ksa ds 'kjhj dh vkSlr yackbZ vkSj ân; 
dh ifjfèk Øe'k% 150-60 lseh vkSj 173-10 lseh FkhA

fdlkuksa dh ekax dks ns[krs gq, nks uqdjk ?kksM+s [kjhns x, vkSj 
d`f=e xHkkZ/kku ds fy, oh;Z dh  yxHkx 100 [kqjkd fgehd`r 
o jf{kr dh xbZA

ekjokM+h oh;Z dh dqy 47 [kqjkd —f=e xHkkZèkku ds fy, i'kq 
fpfdRldks dks csph xbZaA ekjokM+h ?kksM+s ds oh;Z dh [kqjkd xr 
o"kksZa esa Hkh QhYM esa —f=e xHkkZèkku ds fy, i'kq fpfdRldksa dks 
eq¶r vkiwfrZ dh xbZ FkhA

ekjokM+h] ef.kiqjh] tkaLdkjh ?kksM+ksa vkSj gykjh xnZHkksa dk oh;Z 
jk’Vªh; i'kq vkuqoaf”kd C;wjks] djuky esa jk’Vªh; oh;Z cSad esa 
tek fd, x, gSaA jk’Vªh; i'kq vkuqoaf”kd C;wjks us fgehdj.k ,oa 
j{k.k ds fy, dsaæ ls dkf;d dksf'kdkvksa dks Hkh ,d= fd;k gSA

ekjokM+h v”oksa ds oh;Z ds fofHkUu tSo&jklk;fud vkSj 
gkekZsuy :ijs[kk rS;kj dh xbZ vkSj mUgsa oh;Z xq.koÙkk ekudksa 
ds lkFk tksM+k x;kA thvksVh] thihVh] Vhih vkSj dSYf”k;e oh;Z 
IykTek esa dkQh fHkUu Fks tcfd Xywdkst dh ek=k 'kqØk.kqvksa 

9¼10  fefy;u½ esa fofHkUu ?kksM+ksa ds chp dkQh fHkUu FkhA pkj o’kZ 
ls de mez ds ?kksM+ksa esa thvksVh] ththVh] Vhih] dSfY”k;e vkSj 
QklQksjl dkQh de FksA Xywdkst vkSj dSfY”k;e Lrjksa esa 
çxfr'khy xfr'khyrk ds lkFk egRoiw.kZ ldkjkRed lglacaèk 
ik;k x;k vkSj dksysLVª‚y dk O;ogk;Zrk vkSj f>Yyh v[kaMrk 
ds lkFk egRoiw.kZ ldkjkRed lglacaèk ik;k x;kA

'kqØk.kq dh xfr'khyrk vkSj xfrt ekinaMksa ij uLy ds çHkko 
dk ewY;kadu fd;k x;kA ekjokM+h uLy ds 'kqØk.kq dh flj dh 
yackbZ vkSj iwaN dh yackbZ esa ef.kiqjh vkSj t+kaLdkjh ?kksM+ksa ds 
eqdkcys egRoiw.kZ varj ns[kk x;k] tcfd ef.kiqjh vkSj 
t+kaLdkjh ?kksM+ksa ds chp dksbZ egRoiw.kZ varj ugha FkkA

?kksM+ksa ds lsfeuy eSlsatj jkbcksU;wfDyd ,flM dks vyx fd;k 
x;k vkSj fofHkUu çtuu lacaèkh thu dh vfHkO;fä ds fy, 

fo'ys"k.k fd;k x;kA lHkh Ng moZjrk lacaèkh ekdZj thuksa us 
ekjokM+h ?kksM+ksa esa _rqvksa ds chp foHksnd vfHkO;fä fn[kkbZA

geus ¶ykslkbVksesVªh dk mi;ksx djrs gq, ekSfyd xq.koÙkk 
ekinaMksa ds vkdyu ds fy, çksVksd‚y dks Hkh ekudh—r 
fd;kA vè;;u ls irk pyk gS fd fgehdj.k çfØ;k dk 
,e,eih vkSj vkjvks,l ds mRiknu ij egRoiw.kZ çHkko iM+rk 
gSA

v”o mRiknu ifjlj] Hkk-d`-vuq-i-&jk-v-vuq-ds- us iz;ksx”kkyk 
vkSj QkeZ dh fLFkfr;ksa esa gh ugha cfYd ifjlj ds ckgj Hkh 
fof'k"B v”oksa ds oh;Z dh fgehdj.k dh rduhd dks fodflr 
fd;k gSA gekjh Vhe us dkadjksyh] jktlean ¼jktLFkku½ ds 
rhu mŸke fdLe ds ekjokM+h ?kksM+ksa ls oh;Z ,d= fd;k vkSj 
fgehdj.k }kjk lajf{kr fd;kA

çfr o"kZ ,d cNM+k çkIr djus dh j.kuhfr ds varxZr nl eknk 
v”oksa esa Q+ksy bZLVªl vofèk ,oa vU; ekinaMksa dh fuxjkuh dh 
xbZA fofHkUu uLyksa ds fy, xHkkZèkku nj 39-14 ls 68-89% rd 
ik, x, A

dke djus okys v”oksa ds fy, Fkdku lg fQVusl Ldksj dkMZ 
ds fodkl ds fy, vè;;u fd, x,A dke djus okys ?kksM+ksa ds 
fy, csgrj dkBh vkSj lkt+ ¼gkuZsl½ ds fodkl ds fy,] fiNys 
o"kZ ds nkSjku fufeZr fofHkUu dkBh dk ijh{k.k gekjs dsaæ esa 
[kPpjksa vkSj xnZHkksa esa fd;k x;k FkkA lkeku <ksus ds fy, dkBh 
dk la'kksèku fd;k x;kA dkfVZax Vªk;y ds nkSjku budk ijh{k.k 
laLFkku ds xnZHkksa vkSj [kPpjksa ij fd;k x;k gSA xnZHk vkSj 
[kPpj dq”ky Fks vkSj çk;ksfxd tkuojksa dh ihB ij dksbZ pksV 
;k dkBh dk fu'kku ugha ns[kk x;k FkkA [kPpjksa vkSj Vêqvksa ds 
fy, lek;ksT; dkBh cukbZ xbZA

xnZHkksa ¼bDol vflul½  ds nwèk dh vkfFkZd mi;ksfxrk gky gh 
esa vR;fèkd çpfyr gks jgh gSA fufgr iks"kd rRoksa ds dkj.k] 
nwèk ekbØksfc;y fodkl ds fy, ,d le`) ekè;e çnku 
djrk gS] vkSj bl çdkj dPps nw/k ds lsou ls LokLF; dks 
tksf[ke gks ldrk gSA 

xnZHkksa dks eq[; :i ls cks>k <ksus okys tkuojksa ds :i esa tkuk 
tkrk gS] ftUgsa eq[; :i ls dke ds fy, ikyk tkrk gSA Hkkjr 
esa xnZHk ds nwèk dh lajpuk dk vfèkd foLrkj ls vè;;u ugha 
fd;k x;k gSA Hkk-d`-vuq-i-&jk-v-vuq-ds- us gykjh xnZHkksa ds 
nwèk vkSj nwèk ikmMj ds HkkSfrd vkSj tSo&jklk;fud xq.kksa dk 
vè;;u fd;kA nwèk ds uewuksa esa dksbZ dhVuk'kd vo'ks"k vkSj 
èkkrq lanw"kd ugha ik;k x;kA tSfod ijh{k.k ekinaMksa ds rgr] 
dqy IysV dkmaV ¼Vhihlh½ 88 lh,Q;w@,e,y vkSj <10 
lh,Q;w@,e,y ;hLV vkSj eksYM dkmaV FkkA vkSlr nwèk olk] 
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mainly for work, and seldom milk. The composition of 

donkey milk is not studied in much detail in India. 

ICAR-NRCE studied physical and bio-chemical 

properties of milk and milk powder of Halari donkeys. 

No pesticide residues and metal contaminants could 

be detected in milk samples. Under biological test 

parameters, the total plate count (TPC) was 88 cfu/ml 

and <10 cfu/mL of yeast and mould count. Average 

milk fat, ash and total solids content were found to be 

0.2%, 0.39% and 8.2%, respectively. The rheological 

properties of donkey milk were determined in terms 

of flow behaviour property and temperature sweep. A 

Jenny dairy unit was established by purchasing 10 

female donkeys and one male foal from Horse and 

Donkey Breeding Farm, Chanasma, These female 

donkeys will be used for research on donkey milk 

characterization.

The molecular markers are the revolutionizing tool that 

can be used for breed assignment as done in various 

domestic animals. By genotyping, allelic data of 24 

microsatellite loci in 8 horse breed populations viz., 

Marwari, Kathiawari, Kachchhi-Sindhi, Thoroughbred, 

Zanskari, Bhutia, Spiti, and Manipuri were generated. A  

total of 29280 DNA fingerprinting data were generated 

which were formatted for computational analysis and 

breed prediction. After data pre-processing, different 

classifiers like BayesNet, NaiveBayes, Artificial Neural 

Network (ANN), Support Vector Machine (SVM), and 

Random Forest (RF) were deployed using scripts. 

National Centre for Veterinary Type Cultures (NCVTC) 

has been recognized as a national repository by the 

Ministry of Environment, Forest & Climate Change 

under the Biological Diversity Act, 2002 to keep safe 

custody of voucher specimens of microorganisms 

pertaining to veterinary sciences. During the year, a 

total of 204 microbes were accessioned in the NCVTC 

repository leading to a cumulative strength of 4191. 

These include 1539 bacteria and 324 virus isolates 

from 32 different species. The important virus isolates 

accessioned notably include Avian nephritis virus, 

Fowl adenovirus, Bluetongue virus, Infectious 

bronchitis virus, Lumpy skin disease virus and SARS-

CoV-2. The network centres at NIANP Bengaluru and 

NDRI Karnal were also able to strengthen their 

repositories of rumen and dairy microbes scaling up 

their col lections to 562 and 677 microbes, 

respectively.

NCVTC virus repository is being strengthened with the 

addition of viruses from different geographical 

locations of the country through the deposition/ 

collection of isolates and clinical samples from 

different animals and poultry. During the year, a total 

of 100 different biological samples were processed 

for isolation of different viruses. A total of 27 new 

viruses were accessioned. 

During the year, 22 accessioned viruses were 

preserved through bulk production. Furthermore, 34 

previously preserved viruses were revived and checked 

for their viability. The viruses were found viable.

Lumpy skin disease (LSD) has devastating economic 

impact. During the last decade, LSD had spread to 

climatically new and previously disease-free 

countries, which also includes its recent emergence in 

the Indian subcontinent. We have described the first 

successful isolation of LSDV in India, besides 

providing insights into the life cycle of Vero cell-

adapted LSDV.

Apigenin, which is a dietary flavonoid, exerts a strong 

in vitro and in ovo antiviral efficacy against buffalopox 

virus (BPXV). Apigenin treatment was shown to inhibit 

synthesis of viral DNA, mRNA and proteins, without 

affecting other steps of viral life cycle such as 

attachment, entry and budding. The study also 

provides mechanistic insights on the antiviral activity 

of Apigenin and selection of potential Apigenin-

resistant mutants upon long-term culture.

Emetine is a FDA-approved drug for the treatment of 

amebiasis. In the recent times we had also 

demonstrated the antiviral efficacy of emetine 

against some RNA and DNA viruses. Following 

emergence of the COVID-19., we further evaluated 

the in vitro antiviral activity of emetine against severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-

2). Emetine treatment was shown to decrease viral 

RNA and protein synthesis without affecting other 

steps of viral life cycle such as attachment, entry and 

budding. Emetine targets SARS-CoV-2 protein 

synthesis which is mediated via inhibiting the 

interaction of SARS-CoV-2 RNA with eIF4E. This is a 

novel mechanistic insight on the antiviral efficacy of 

emetine. In vitro antiviral efficacy against SARS-CoV-2 

and its ability to protect chicken embryos against IBV 

suggests that emetine could be repurposed to treat 

COVID-19.

CRISPR/Cas9-mediated genome editing applied to 

generate knockout (KO) cells with disrupted 

Phosphoribosyl Formyl Glycinamidine Synthase 

( PFAS knockout BHK21 cells were found to FPPS) gene. 

produce about 50-fold fewer virus particles then wild 

type BHK21 cells suggesting a proviral role of PFAS in 

FMDV life cycle. PFAS plays an antagonistic role in the  

jk[k vkSj dqy Bksl lkexzh Øe'k% 0-2%] 0-39% vkSj 8-2% 
ikbZ xbZA xnZHk ds nwèk ds fj;ksy‚ftdy xq.k çokg O;ogkj vkSj 
rkieku Lohi ds lanHkZ esa fuèkkZfjr fd, x, FksA ,d tsuh Ms;jh 
bdkbZ dh LFkkiuk v”o ,oa xnZHk çtuu QkeZ] pkuLek ls 10 
eknk xnZHkksa vkSj ,d uj xnZHk dks [kjhndj dh xbZ] bu eknk 
xnZHkksa dk mi;ksx xnZHk ds nwèk ds y{k.k o.kZu ij 'kksèk ds fy, 
fd;k tk,xkA

vk.kfod ekdZj Økafrdkjh midj.k gSa ftudk mi;ksx fofHkUu 
tkuojksa dh rjg uLy tkuus ds fy, fd;k tk ldrk gSA 
thuksVkbfiax }kjk] 8 v“o uLysa tSls ekjokM+h] dkfB;kokM+h] 
dPNh&flaèkh] FkksjksczsM] t+kaLdkjh] HkwfV;k] Lihfr vkSj ef.kiqjh esa 
24 ekbØkslsVsykbV ykslkbZ ds ,yhy MsVk rS;kj fd, x, FksA 
dqy 29280 Mh,u, fQ+axjfçafVax MsVk mRiUu fd, x, Fks ftUgsa 
dEI;wVs'kuy fo'ys"k.k vkSj uLy vlkbuesaV ds fy, Lo:fir 
fd;k x;k FkkA MsVk çh&çkslsflax ds ckn] cs;lusV] 
ukbocs;l] vkfVZfQf'k;y U;wjy usVodZ ¼,,u,u½] liksVZ 
osDVj e'khu ¼,loh,e½] vkSj jSaMe Q‚jsLV ¼vkj,Q½ tSls 
fofHkUu DykflQk;j dh fLØIV dk mi;ksx fd;k x;k A

i'kq fpfdRlk foKku ls lacafèkr lw{ethoksa ds uewuksa dks 
lqjf{kr j[kus ds fy, tSfod fofoèkrk vfèkfu;e] 2002 ds 
rgr i;kZoj.k] ou vkSj tyok;q ifjorZu ea=ky; }kjk jk"Vªh; 
i'kq fpfdRlk izk:i lao/kZu dsUnz ¼,ulhohVhlh½ dks jk"Vªh; 
HkaMkj ds :i esa ekU;rk nh xbZ gSA o"kZ ds nkSjku] dqy 204 
jksxk.kqvksa dks 'kkfey fd;k x;k ftlls ,ulhohVhlh HkaMkj esa 
vc dqy 4191 jksxk.kq gks x, gSa A buesa 1539 cSDVhfj;k vkSj 32 
fofHkUu çtkfr;ksa ds 324 fo’kk.kq 'kkfey gSaA fo'ks"k :i ls 
ifjxzg.k fd, x, egRoiw.kZ fo’kk.kqqvksa esa ,fo;u usÝSfVl 
ok;jl] Qkmy ,Msuksok;jl] CywV‚Ux ok;jl] laØked 
czksadkbfVl ok;jl] yEihfLdu  jksx ok;jl vkSj lklZ dksjksuk 
fo’kk.kq&2 'kkfey gSaA jk’Vªh; i'kq iks’k.k ,oa “kjhj fØ;k 
laLFkku] csaxyq# vkSj jk’Vªh; Ms;jh vuqla/kku laLFkku] djuky 
ds usVodZ dsaæ Hkh #esu vkSj Ms;jh jksxk.kqvksa ds vius laxzg dks 
Øe'k% 562 vkSj 677 jksxk.kqvksa rd c<+kus esa l{ke jgsA

,ulhohVhlh fo"kk.kq HkaMkj dks ns'k ds fofHkUu HkkSxksfyd LFkkuksa 
ls fo"kk.kqvksa dks tksM+dj vkSj fofHkUu tkuojksa vkSj dqDdqV vkSj 
uSnkfud uewuksa ds laxzg ds ekè;e ls etcwr fd;k tk jgk gSA 
o"kZ ds nkSjku] fofHkUu fo"kk.kqvksa ds fy, dqy 100 fofHkUu 
tSfod uewuksa dks lalkfèkr fd;k x;kA dqy 27 u, ok;jl 
'kkfey fd, x,Ao"kZ ds nkSjku] 22 ifjxzfgr fo"kk.kqvksa dks 
lajf{kr fd;k x;kA blds vykok] igys ls lajf{kr 34 
fo’kk.kqvksa dks iqutÊfor fd;k x;k vkSj mudh O;ogk;Zrk ds 
fy, tk¡p dh xbZ o fo’kk.kq O;ogk;Z ik, x,A

yEihfLdu jksx  ¼,y,lMh½ dk fouk'kdkjh vkfFkZd çHkko 
iM+rk gSA fiNys n'kd ds nkSjku] ,y,lMh igys ls jksx eqä 
ns'kksa esa QSy x;k] ftlesa Hkkjrh; miegk}hi esa bldk gkfy;k 
mn~Hko Hkh 'kkfey gSA geus osjks dksf”kdk&vuqdwfyr 
,y,lMhoh ds thou pØ esa varnZ`f"V çnku djus ds vykok] 
Hkkjr esa ,y,lMhoh ds igys lQy vyxko dk o.kZu fd;k 
gSA

,fitsfuu] tks ,d vkgkj ¶ysoksuksbM gS] HkSal ds fo"kk.kq 
¼chih,Dloh½ ds f[kykQ bu foVªks vkSj bu vksoks esas ,d etcwr 
,aVhok;jy çHkko fn[kkrk gSA ,fitsfuu fo’kk.kq Mh,u,] 
,evkj,u, vkSj çksVhu ds la'ys"k.k dks thou pØ ds vU; 
pj.kksa tSls tqM+ko] ços'k vkSj uoksn; dks çHkkfor fd, fcuk 
ckfèkr djus esa l{ke ik;k x;k FkkA ,fitsfuu dh ,aVhok;jy 
xfrfofèk vk Sj nh?k Zdkfyd lao/k Zu ij laHkkfor 
,fitsfuu&çfrjksèkh E;wVsaV ds p;u ij ;a=or varnZ`f"V Hkh 
'kksèku ls çkIr gqbZ A

,esVkbu vehch;k ds bykt ds fy, ,QMh, }kjk vuqeksfnr 
nok gSA gky ds fnuksa esa geus dqN vkj,u, vkSj Mh,u, 
fo’kk.kqvksa ds f[kykQ ,esVkbu dh ,aVhok;jy çHkkodkfjrk dk 
Hkh v/;;u fd;kA dkfoM&19 ds ckn] geus xaHkhj rhoz “olu 
flaMªkse dksjksukok;jl&2 ¼lklZ&dksjksuk fo’kk.kqq&2½ ds 
f[kykQ ,esVhu dh bu foVªks ,aVhok;jy xfrfofèk dk vkSj 
ewY;kadu fd;kA ok;jy thou pØ ds vU; pj.kksa tSls tqM+ko] 
ços'k vkSj uoksn; dks çHkkfor fd, fcuk ok;jy vkj,u, vkSj 
çksVhu la'ys"k.k dks de djus ds fy, ,esVkbu dks mi;qDr 
ik;k x;kA ,esVkbu lklZ dksjksuk fo’kk.kq&2 ds çksVhu 
la'ys"k.k dks yf{kr djrk gS ftldh eè;LFkrk lklZ dksjksuk 
fo’kk.kqq&2 ds vkj-,u-,- dh eIF4E ds lkFk baVjsD'ku  dks 
jksddj dh tkrh gSA ;g ,esVkbu dh ,aVhok;jy çHkkodkfjrk 
ij ,d uohu ;a=or varnZ`f"V gSA lklZ dksjksuk fo’kk.kq&2 ds 
f[kykQ bu foVªks ,aVhok;jy çHkkodkfjrk vkSj bUQsfD”k;l 
czksadkbZfVl fo’kk.kq ds f[kykQ fpdu Hkwz.k dh j{kk djus dh 
bldh {kerk ls irk pyrk gS fd ,esVkbu dks dksjksuk&19 ds 
bykt ds fy, iquZmísf”kr fd;k tk ldrk gSA

fØLij@dsl&9 e/;LFk thukse ,fMfVax ds }kjk ,Q-ih-ih-
,l- thu u‚dvkmV dksf'kdkvksa dks mRiUu fd;k x;kA 
ih,Q,,l u‚d vkmV ch,pds 21 dksf'kdkvksa dks yxHkx 50 
xquk de ok;jl d.kksa dk mRiknu djus ds fy, mi;qDr ik;k 
x;k Fkk] fQj okbYM çdkj dh ch,pds 21 dksf'kdk,a 
,Q,eMhoh thou pØ esa ih,Q,,l dh Hkwfedk dk lq>ko 
nsrh gSaA ih,Q,,l fofHkUu fidksukZfofjMs ifjokj ds lnL;ksa ds 
thou pØ esa ,d fojksèkh Hkwfedk fuHkkrk gSA blfy, 
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mainly for work, and seldom milk. The composition of 

donkey milk is not studied in much detail in India. 

ICAR-NRCE studied physical and bio-chemical 

properties of milk and milk powder of Halari donkeys. 

No pesticide residues and metal contaminants could 

be detected in milk samples. Under biological test 

parameters, the total plate count (TPC) was 88 cfu/ml 

and <10 cfu/mL of yeast and mould count. Average 

milk fat, ash and total solids content were found to be 

0.2%, 0.39% and 8.2%, respectively. The rheological 

properties of donkey milk were determined in terms 

of flow behaviour property and temperature sweep. A 

Jenny dairy unit was established by purchasing 10 

female donkeys and one male foal from Horse and 

Donkey Breeding Farm, Chanasma, These female 

donkeys will be used for research on donkey milk 

characterization.

The molecular markers are the revolutionizing tool that 

can be used for breed assignment as done in various 

domestic animals. By genotyping, allelic data of 24 

microsatellite loci in 8 horse breed populations viz., 

Marwari, Kathiawari, Kachchhi-Sindhi, Thoroughbred, 

Zanskari, Bhutia, Spiti, and Manipuri were generated. A  

total of 29280 DNA fingerprinting data were generated 

which were formatted for computational analysis and 

breed prediction. After data pre-processing, different 

classifiers like BayesNet, NaiveBayes, Artificial Neural 

Network (ANN), Support Vector Machine (SVM), and 

Random Forest (RF) were deployed using scripts. 

National Centre for Veterinary Type Cultures (NCVTC) 

has been recognized as a national repository by the 

Ministry of Environment, Forest & Climate Change 

under the Biological Diversity Act, 2002 to keep safe 

custody of voucher specimens of microorganisms 

pertaining to veterinary sciences. During the year, a 

total of 204 microbes were accessioned in the NCVTC 

repository leading to a cumulative strength of 4191. 

These include 1539 bacteria and 324 virus isolates 

from 32 different species. The important virus isolates 

accessioned notably include Avian nephritis virus, 

Fowl adenovirus, Bluetongue virus, Infectious 

bronchitis virus, Lumpy skin disease virus and SARS-

CoV-2. The network centres at NIANP Bengaluru and 

NDRI Karnal were also able to strengthen their 

repositories of rumen and dairy microbes scaling up 

their col lections to 562 and 677 microbes, 

respectively.

NCVTC virus repository is being strengthened with the 

addition of viruses from different geographical 

locations of the country through the deposition/ 

collection of isolates and clinical samples from 

different animals and poultry. During the year, a total 

of 100 different biological samples were processed 

for isolation of different viruses. A total of 27 new 

viruses were accessioned. 

During the year, 22 accessioned viruses were 

preserved through bulk production. Furthermore, 34 

previously preserved viruses were revived and checked 

for their viability. The viruses were found viable.

Lumpy skin disease (LSD) has devastating economic 

impact. During the last decade, LSD had spread to 

climatically new and previously disease-free 

countries, which also includes its recent emergence in 

the Indian subcontinent. We have described the first 

successful isolation of LSDV in India, besides 

providing insights into the life cycle of Vero cell-

adapted LSDV.

Apigenin, which is a dietary flavonoid, exerts a strong 

in vitro and in ovo antiviral efficacy against buffalopox 

virus (BPXV). Apigenin treatment was shown to inhibit 

synthesis of viral DNA, mRNA and proteins, without 

affecting other steps of viral life cycle such as 

attachment, entry and budding. The study also 

provides mechanistic insights on the antiviral activity 

of Apigenin and selection of potential Apigenin-

resistant mutants upon long-term culture.

Emetine is a FDA-approved drug for the treatment of 

amebiasis. In the recent times we had also 

demonstrated the antiviral efficacy of emetine 

against some RNA and DNA viruses. Following 

emergence of the COVID-19., we further evaluated 

the in vitro antiviral activity of emetine against severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-

2). Emetine treatment was shown to decrease viral 

RNA and protein synthesis without affecting other 

steps of viral life cycle such as attachment, entry and 

budding. Emetine targets SARS-CoV-2 protein 

synthesis which is mediated via inhibiting the 

interaction of SARS-CoV-2 RNA with eIF4E. This is a 

novel mechanistic insight on the antiviral efficacy of 

emetine. In vitro antiviral efficacy against SARS-CoV-2 

and its ability to protect chicken embryos against IBV 

suggests that emetine could be repurposed to treat 

COVID-19.

CRISPR/Cas9-mediated genome editing applied to 

generate knockout (KO) cells with disrupted 

Phosphoribosyl Formyl Glycinamidine Synthase 

( PFAS knockout BHK21 cells were found to FPPS) gene. 

produce about 50-fold fewer virus particles then wild 

type BHK21 cells suggesting a proviral role of PFAS in 

FMDV life cycle. PFAS plays an antagonistic role in the  

jk[k vkSj dqy Bksl lkexzh Øe'k% 0-2%] 0-39% vkSj 8-2% 
ikbZ xbZA xnZHk ds nwèk ds fj;ksy‚ftdy xq.k çokg O;ogkj vkSj 
rkieku Lohi ds lanHkZ esa fuèkkZfjr fd, x, FksA ,d tsuh Ms;jh 
bdkbZ dh LFkkiuk v”o ,oa xnZHk çtuu QkeZ] pkuLek ls 10 
eknk xnZHkksa vkSj ,d uj xnZHk dks [kjhndj dh xbZ] bu eknk 
xnZHkksa dk mi;ksx xnZHk ds nwèk ds y{k.k o.kZu ij 'kksèk ds fy, 
fd;k tk,xkA

vk.kfod ekdZj Økafrdkjh midj.k gSa ftudk mi;ksx fofHkUu 
tkuojksa dh rjg uLy tkuus ds fy, fd;k tk ldrk gSA 
thuksVkbfiax }kjk] 8 v“o uLysa tSls ekjokM+h] dkfB;kokM+h] 
dPNh&flaèkh] FkksjksczsM] t+kaLdkjh] HkwfV;k] Lihfr vkSj ef.kiqjh esa 
24 ekbØkslsVsykbV ykslkbZ ds ,yhy MsVk rS;kj fd, x, FksA 
dqy 29280 Mh,u, fQ+axjfçafVax MsVk mRiUu fd, x, Fks ftUgsa 
dEI;wVs'kuy fo'ys"k.k vkSj uLy vlkbuesaV ds fy, Lo:fir 
fd;k x;k FkkA MsVk çh&çkslsflax ds ckn] cs;lusV] 
ukbocs;l] vkfVZfQf'k;y U;wjy usVodZ ¼,,u,u½] liksVZ 
osDVj e'khu ¼,loh,e½] vkSj jSaMe Q‚jsLV ¼vkj,Q½ tSls 
fofHkUu DykflQk;j dh fLØIV dk mi;ksx fd;k x;k A

i'kq fpfdRlk foKku ls lacafèkr lw{ethoksa ds uewuksa dks 
lqjf{kr j[kus ds fy, tSfod fofoèkrk vfèkfu;e] 2002 ds 
rgr i;kZoj.k] ou vkSj tyok;q ifjorZu ea=ky; }kjk jk"Vªh; 
i'kq fpfdRlk izk:i lao/kZu dsUnz ¼,ulhohVhlh½ dks jk"Vªh; 
HkaMkj ds :i esa ekU;rk nh xbZ gSA o"kZ ds nkSjku] dqy 204 
jksxk.kqvksa dks 'kkfey fd;k x;k ftlls ,ulhohVhlh HkaMkj esa 
vc dqy 4191 jksxk.kq gks x, gSa A buesa 1539 cSDVhfj;k vkSj 32 
fofHkUu çtkfr;ksa ds 324 fo’kk.kq 'kkfey gSaA fo'ks"k :i ls 
ifjxzg.k fd, x, egRoiw.kZ fo’kk.kqqvksa esa ,fo;u usÝSfVl 
ok;jl] Qkmy ,Msuksok;jl] CywV‚Ux ok;jl] laØked 
czksadkbfVl ok;jl] yEihfLdu  jksx ok;jl vkSj lklZ dksjksuk 
fo’kk.kq&2 'kkfey gSaA jk’Vªh; i'kq iks’k.k ,oa “kjhj fØ;k 
laLFkku] csaxyq# vkSj jk’Vªh; Ms;jh vuqla/kku laLFkku] djuky 
ds usVodZ dsaæ Hkh #esu vkSj Ms;jh jksxk.kqvksa ds vius laxzg dks 
Øe'k% 562 vkSj 677 jksxk.kqvksa rd c<+kus esa l{ke jgsA

,ulhohVhlh fo"kk.kq HkaMkj dks ns'k ds fofHkUu HkkSxksfyd LFkkuksa 
ls fo"kk.kqvksa dks tksM+dj vkSj fofHkUu tkuojksa vkSj dqDdqV vkSj 
uSnkfud uewuksa ds laxzg ds ekè;e ls etcwr fd;k tk jgk gSA 
o"kZ ds nkSjku] fofHkUu fo"kk.kqvksa ds fy, dqy 100 fofHkUu 
tSfod uewuksa dks lalkfèkr fd;k x;kA dqy 27 u, ok;jl 
'kkfey fd, x,Ao"kZ ds nkSjku] 22 ifjxzfgr fo"kk.kqvksa dks 
lajf{kr fd;k x;kA blds vykok] igys ls lajf{kr 34 
fo’kk.kqvksa dks iqutÊfor fd;k x;k vkSj mudh O;ogk;Zrk ds 
fy, tk¡p dh xbZ o fo’kk.kq O;ogk;Z ik, x,A

yEihfLdu jksx  ¼,y,lMh½ dk fouk'kdkjh vkfFkZd çHkko 
iM+rk gSA fiNys n'kd ds nkSjku] ,y,lMh igys ls jksx eqä 
ns'kksa esa QSy x;k] ftlesa Hkkjrh; miegk}hi esa bldk gkfy;k 
mn~Hko Hkh 'kkfey gSA geus osjks dksf”kdk&vuqdwfyr 
,y,lMhoh ds thou pØ esa varnZ`f"V çnku djus ds vykok] 
Hkkjr esa ,y,lMhoh ds igys lQy vyxko dk o.kZu fd;k 
gSA

,fitsfuu] tks ,d vkgkj ¶ysoksuksbM gS] HkSal ds fo"kk.kq 
¼chih,Dloh½ ds f[kykQ bu foVªks vkSj bu vksoks esas ,d etcwr 
,aVhok;jy çHkko fn[kkrk gSA ,fitsfuu fo’kk.kq Mh,u,] 
,evkj,u, vkSj çksVhu ds la'ys"k.k dks thou pØ ds vU; 
pj.kksa tSls tqM+ko] ços'k vkSj uoksn; dks çHkkfor fd, fcuk 
ckfèkr djus esa l{ke ik;k x;k FkkA ,fitsfuu dh ,aVhok;jy 
xfrfofèk vk Sj nh?k Zdkfyd lao/k Zu ij laHkkfor 
,fitsfuu&çfrjksèkh E;wVsaV ds p;u ij ;a=or varnZ`f"V Hkh 
'kksèku ls çkIr gqbZ A

,esVkbu vehch;k ds bykt ds fy, ,QMh, }kjk vuqeksfnr 
nok gSA gky ds fnuksa esa geus dqN vkj,u, vkSj Mh,u, 
fo’kk.kqvksa ds f[kykQ ,esVkbu dh ,aVhok;jy çHkkodkfjrk dk 
Hkh v/;;u fd;kA dkfoM&19 ds ckn] geus xaHkhj rhoz “olu 
flaMªkse dksjksukok;jl&2 ¼lklZ&dksjksuk fo’kk.kqq&2½ ds 
f[kykQ ,esVhu dh bu foVªks ,aVhok;jy xfrfofèk dk vkSj 
ewY;kadu fd;kA ok;jy thou pØ ds vU; pj.kksa tSls tqM+ko] 
ços'k vkSj uoksn; dks çHkkfor fd, fcuk ok;jy vkj,u, vkSj 
çksVhu la'ys"k.k dks de djus ds fy, ,esVkbu dks mi;qDr 
ik;k x;kA ,esVkbu lklZ dksjksuk fo’kk.kq&2 ds çksVhu 
la'ys"k.k dks yf{kr djrk gS ftldh eè;LFkrk lklZ dksjksuk 
fo’kk.kqq&2 ds vkj-,u-,- dh eIF4E ds lkFk baVjsD'ku  dks 
jksddj dh tkrh gSA ;g ,esVkbu dh ,aVhok;jy çHkkodkfjrk 
ij ,d uohu ;a=or varnZ`f"V gSA lklZ dksjksuk fo’kk.kq&2 ds 
f[kykQ bu foVªks ,aVhok;jy çHkkodkfjrk vkSj bUQsfD”k;l 
czksadkbZfVl fo’kk.kq ds f[kykQ fpdu Hkwz.k dh j{kk djus dh 
bldh {kerk ls irk pyrk gS fd ,esVkbu dks dksjksuk&19 ds 
bykt ds fy, iquZmísf”kr fd;k tk ldrk gSA

fØLij@dsl&9 e/;LFk thukse ,fMfVax ds }kjk ,Q-ih-ih-
,l- thu u‚dvkmV dksf'kdkvksa dks mRiUu fd;k x;kA 
ih,Q,,l u‚d vkmV ch,pds 21 dksf'kdkvksa dks yxHkx 50 
xquk de ok;jl d.kksa dk mRiknu djus ds fy, mi;qDr ik;k 
x;k Fkk] fQj okbYM çdkj dh ch,pds 21 dksf'kdk,a 
,Q,eMhoh thou pØ esa ih,Q,,l dh Hkwfedk dk lq>ko 
nsrh gSaA ih,Q,,l fofHkUu fidksukZfofjMs ifjokj ds lnL;ksa ds 
thou pØ esa ,d fojksèkh Hkwfedk fuHkkrk gSA blfy, 
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life cycle of different Picornaviridae family members. 

PFAS may therefore, serve as a potent host target for 

anti-FMDV drug development. The rise in incidence of 

drug resistance has prompted a shift towards 

development of antiviral drugs. We screened a library 

of small molecule chemical inhibitors and identified 

antiviral efficacy of sarco/endoplasmic reticulum 

calcium-ATPase (SERCA) inhibitor (Thapsigargin) and 

MNK1 (MAPK-interacting kinase). Calcium has been 

identified as an essential component in the different 

stages of the lifecycle of viruses. We tried to explore 

the role of calcium in the growth of NDV.  

During the year, 50 cultures were accessioned in the 

bacterial repository. Besides this, 57 pathological/ 

other samples submitted/collected at NCVTC 

bacteriology laboratory lead to isolation of nearly 100 

bacterial cultures, which are preserved in general 

preservation. Isolation and biochemical identification 

of bacterial  isolates from pathological and 

environmental samples obtained from horse, donkey, 

buffalo, goat, sheep and fisheries pond water was 

performed. Bacterial cultures were biochemically 

investigated for identification. 

Salmonella enterica serovar Gallinarum biovars 

Pullorum (S. Pullorum) and Gallinarum (S. Gallinarum) 

are the etiological agents of pullorum disease (PD) 

and fowl typhoid (FT) respectively, which cause huge 

economic loss to poultry industry in developing 

countries. Comparative genomics of 9 strains of 

Salmonella species elucidated the average genome 

size to be 46,57,781 bp, with average GC% of 52.19. 

This comparative genomic analysis of S. Gallinarum 

strains has provided a basis for future experimental 

studies to be carried out to decipher the underlying 

mechanisms driving the pathogenesis and virulence 

of this important pathogen.

The antimicrobial resistance surveillance work was 

extended outside Hisar city in the village area where 

rectal swabs from Beetel Goats, Nali and Munjal 

breeds of sheep (24 nos.) were collected from Village 

Thaska, Hisar. From 24 samples, 43 Escherichia coli 

isolates were isolated, confirmed biochemically and 

by duplex PCR (lacy & phoA positive). Disc diffusion 

test results showed that 13 (68.5%) isolates were 

resistant to one or more class of antimicrobials. 

Widespread antibiotic use in medicine and livestock 

industry has contributed to the global spread of 

multidrug-resistant (MDR) bacterial pathogens, 

including Acinetobacter baumannii.  Bacteriophages 

against this pathogen offer an alternative to 

antibiotics. A highly lytic phage - VTCCBPA145 against 

Acinetobacter baumannii was isolated from sewage by 

enrichment technique. The phage produced clear 

plaques with a zone of halo.

Phage therapy using a characterized phage was 

carried out in Swiss albino mice after 10-12 days of 

parturition with 4-5 litter size. The host bacteria used 

for the infection of mammary glands was S. aureus 

(MTCC96). Beneficial effects for curing mastitis were 

observed in mice model and need to be validated 

further in large animal model. 

The complete genome analysis of bacteriophage 

VTCCBPA139 against Proteus mirabilis was carried out. 

This phage was isolated from poultry litter against a 

drug resistant P. mirabilis. 

ICAR-NRCE executed a total of 33 research projects 

out of which 12 research projects were externally 

funded. A total of 51 papers were published in 

national and internal journals of high repute. ICAR-

NRCE also developed a diagnostic kit entitled 

“Japanese Encephalitis Virus Antibody Test kit, iELISA for 

equids and pigs”. The kits were released by Hon'ble 

Union Minister of Agriculture & Farmers' Welfare 
stduring the 91  Annual General Meeting of ICAR. A 

technology entitled, “Donkey Milk Based Products 

(Bathing Soap, Body Butter and Lip Balm)” was 

transferred for commercial use. During the year one 

Indian patent was granted for the assay developed for 

diagnosis of glanders. ICAR NRCE inked four MoUs 

with universities and research organizations in India. 

The centre organized four training programmes on 

use of equine operated agricultural implements, one 

short course, and four webinars for the stakeholders. 

Nearly 300 stakeholders were trained in these 

programs. During the period 18 students were guided 

for their Masters, PhD and Post-doctoral programs.

ih,Q,,l ,Q,eMhoh fojksèkh nok ds fodkl ds fy, ,d 
'kfä'kkyh estcku gks ldrk gSA

nok çfrjksèk dh ?kVukvksa esa o`f) us ,aVhok;jy nokvksa ds 
fodkl dh vksj ,d cnyko dks çsfjr fd;k gSA geus NksVs v.kq 
jklk;fud vojksèkdksa ds ,d ykbczsjh dh tkap dh vkSj 
iSjkekbDlksok;jl ¼U;wdSly jksx fo’kk.kq½ ds f[kykQ 
lkdkZ s@,aMk sIykt+fed jsfVdqye dSfY'k;e&,Vhihl 
¼,lbZvkjlh,½ vojksèkd ¼VsfLixSjfxu½ vkSj ,e,uds 1 
¼,e,ihds&baVjsfDVax fdust½ vojksèkd dh ,aVhok;jy 
çHkkodkfjrk dh igpku dhA fo’kk.kq ds thoupØ ds fofHkUu 
pj.kksa esa dSfY'k;e dks ,d vko';d ?kVd ds :i esa igpkuk 
x;k gSA geus U;w dSly fo’kk.kq ds fodkl esa dSfY'k;e dh 
Hkwfedk dk irk yxkus dh dksf'k'k dhA

o"kZ ds nkSjku] 50 thok.kqvksa dks thok.kq HkaMkj esa 'kkfey fd;k 
x;kA blds vykok] ,ulhohVhlh cSDVhfj;ksy‚th ç;ksx'kkyk 
esa tek@,d= fd, x, 57 jksxtud@vU; uewus ls yxHkx 
100 thok.kqdYpj çkIr fd;s x,] ftUgsa lkekU; laj{k.k esa 
lajf{kr fd;k tkrk gSA v”oksa] xnZHk] HkSal] cdjh] HksM+ vkSj 
eRL; ikyu] rkykc ds ikuh ls çkIr jksxtud vkSj 
i;kZoj.kh; uewuksa ls cSDVhfj;k çkIr fd;s x, vkSj tSo 
jklk;fud tkap dh xbZA 

lkYeksusyk ,aVfjdk lsjksoj xsfyusje Ckk;koklZ iqyksje ¼,l- 
iqyksje½ vkSj xSfyusje ¼,l- xSfyusje½ Øe'k% iqyksje jksx vkSj 
Qkmy VkbQkbM ds dkjd gSa] ftlls fodkl'khy ns'kksa esa 
iksYVªh m|ksx dks Hkkjh vkfFkZd uqdlku gksrk gSA lkYeksusyk 
çtkfr;ksa ds 9 miHksnksa ds rqyukRed thuksfeDl us vkSlr 
thukse vkdkj dks 46]57]781 chih] 52-19 ds vkSlr thlh % 
ds lkFk Li"V fd;kA bl rqyukRed thuksfed fo'ys"k.k us 
bl egRoiw.kZ jksxt+ud+ ds jksxtuu vkSj fo"kk.kq ds varfuZfgr 
ra= dks le>us ds fy, Hkfo"; ds ç;ksxkRed vè;;uksa ds fy, 
,d vkèkkj çnku fd;k gSA

jksxk.kqjksèkh çfrjksèk fuxjkuh dk;Z dks fglkj 'kgj ls ckgj 
xkoksa ds {ks= esa foLrkfjr fd;k x;k FkkA xk¡o BLdk] ¼fglkj½ 
ls chVsy cdfj;ksa] ukyh vkSj eqatky uLy dh HksM+ksa ls jsDVy 
LoSc ,d= fd, x, FksA 24 uewuksa esa ls 43 ,Lpsfjfp;k dksykbZ 
vkblksysV~l dks tSo jklk;fud :i ls vkSj MqIysDl ihlhvkj 
}kjk vyx fd;k x;kA fMLd çlkj ijh{k.k ds ifj.kkeksa ls 
irk pyk gS fd 13 ¼68-5%½ vkblksysV~l ,d ;k ,d ls vfèkd 
oxZ ds jksxk.kqjksèkh çfrjksèkh FksA

nok vkSj i'kqèku m|ksx esa O;kid ,aVhck;ksfVd mi;ksx us 
,flusVkscSDVj c‚euh lfgr eYVhMªx&jsflLVsaV ¼,eMhvkj½ 
cSDVhfj;y jksxtudksa ds oSfÜod çlkj esa ;ksxnku fn;k gSA 

bl jksxt+ud+ ds f[kykQ thok.kqHkksth ,aVhck;ksfVd nokvksa ds 
fodYi dh rjg pquk tk ldrk gS A ,flusVkscSDVj c‚euh ds 
f[kykQ ,d vR;fèkd ykbfVd thok.kqHkksth&ohVhlhlhchih, 
145 dks laoèkZu rduhd }kjk lhost ls fudkyk x;kA 
thok.kqHkksth us çHkkeaMy ds lkFk Li"V IykDl cukbZaA

çksVh;l fejkfcfyl ds fo#) thok.kqHkksth dk laiw.kZ thukse 
fo'ys"k.k fd;k x;kA bl thok.kqHkksth dks ,d nok çfrjksèkh 
ih- fejkfcfyl ds f[kykQ if{k;ksa ls fudkyk x;k FkkA

Hkk-d`-vuq-i-& jk-v-vuq-ds- us dqy 33 vuqlaèkku ifj;kstukvksa 
dks fØ;kfUor fd;k] ftuesa ls 12 vuqlaèkku ifj;kstuk,a cká 
foÙk iksf"kr FkhA mPp çfrf"Br jk"Vªh; vkSj vkarfjd if=dkvksa 
esa dqy 51 “kks/k i= çdkf'kr gq,A Hkk-d`-vuq-i-& jk-v-vuq-ds- 
us tkikuh ,UlsQykbfVl ok;jl ,aVhc‚Mh VsLV fdV] 
vkb&bfylk Q‚j bfDoM~l ,aM fiXl uked ,d uSnkfud 
fdV Hkh fodflr dh gSA fdV¨a dks Hkk-d`-vuq-i- dh 91oha 
okf"kZd vke cSBd ds nkSjku ekuuh; dsaæh; —f"k vkSj fdlku 
dY;k.k ea=h }kjk tkjh fd;k x;k FkkA xnZHk nwèk ij vkèkkfjr 
mRikn ¼lkcqu] c‚Mh cVj vkSj fyi cke½ uked rduhd dks 
O;kolkf;d mi;ksx ds fy, LFkkukarfjr fd;k x;kA o"kZ ds 
nkSjku XySaMlZ ds funku ds fy, ,d Hkkjrh; isVsaV çnku fd;k 
x;kA Hkk-d`-vuq-i-&jk-v-vuq-ds- us Hkkjr esa foÜofo|ky;ksa vkSj 
vuqlaèkku laxBuksa ds lkFk pkj le>kSrk Kkiuksa ij gLrk{kj 
fd,A

dsaæ us fgrèkkjdksa ds fy, v”oksa ls lapkfyr —f"k midj.kksa ds 
mi;ksx ij pkj çf'k{k.k dk;ZØe] ,d y?kq ikBîØe vkSj pkj 
osfcukjksa dk vk;kstu fd;kA bu dk;ZØeksa esa yxHkx 300 
fgrèkkjdksa dks çf'kf{kr fd;k x;kA bl vofèk ds nkSjku 18 
Nk=ksa dks muds ijkLukrd] ih,pMh vkSj iksLV M‚DVjsV 
dk;ZØeksa ds fy, funZsf'kr fd;k x;kA
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life cycle of different Picornaviridae family members. 

PFAS may therefore, serve as a potent host target for 

anti-FMDV drug development. The rise in incidence of 

drug resistance has prompted a shift towards 

development of antiviral drugs. We screened a library 

of small molecule chemical inhibitors and identified 

antiviral efficacy of sarco/endoplasmic reticulum 

calcium-ATPase (SERCA) inhibitor (Thapsigargin) and 

MNK1 (MAPK-interacting kinase). Calcium has been 

identified as an essential component in the different 

stages of the lifecycle of viruses. We tried to explore 

the role of calcium in the growth of NDV.  

During the year, 50 cultures were accessioned in the 

bacterial repository. Besides this, 57 pathological/ 

other samples submitted/collected at NCVTC 

bacteriology laboratory lead to isolation of nearly 100 

bacterial cultures, which are preserved in general 

preservation. Isolation and biochemical identification 

of bacterial  isolates from pathological and 

environmental samples obtained from horse, donkey, 

buffalo, goat, sheep and fisheries pond water was 

performed. Bacterial cultures were biochemically 

investigated for identification. 

Salmonella enterica serovar Gallinarum biovars 

Pullorum (S. Pullorum) and Gallinarum (S. Gallinarum) 

are the etiological agents of pullorum disease (PD) 

and fowl typhoid (FT) respectively, which cause huge 

economic loss to poultry industry in developing 

countries. Comparative genomics of 9 strains of 

Salmonella species elucidated the average genome 

size to be 46,57,781 bp, with average GC% of 52.19. 

This comparative genomic analysis of S. Gallinarum 

strains has provided a basis for future experimental 

studies to be carried out to decipher the underlying 

mechanisms driving the pathogenesis and virulence 

of this important pathogen.

The antimicrobial resistance surveillance work was 

extended outside Hisar city in the village area where 

rectal swabs from Beetel Goats, Nali and Munjal 

breeds of sheep (24 nos.) were collected from Village 

Thaska, Hisar. From 24 samples, 43 Escherichia coli 

isolates were isolated, confirmed biochemically and 

by duplex PCR (lacy & phoA positive). Disc diffusion 

test results showed that 13 (68.5%) isolates were 

resistant to one or more class of antimicrobials. 

Widespread antibiotic use in medicine and livestock 

industry has contributed to the global spread of 

multidrug-resistant (MDR) bacterial pathogens, 

including Acinetobacter baumannii.  Bacteriophages 

against this pathogen offer an alternative to 

antibiotics. A highly lytic phage - VTCCBPA145 against 

Acinetobacter baumannii was isolated from sewage by 

enrichment technique. The phage produced clear 

plaques with a zone of halo.

Phage therapy using a characterized phage was 

carried out in Swiss albino mice after 10-12 days of 

parturition with 4-5 litter size. The host bacteria used 

for the infection of mammary glands was S. aureus 

(MTCC96). Beneficial effects for curing mastitis were 

observed in mice model and need to be validated 

further in large animal model. 

The complete genome analysis of bacteriophage 

VTCCBPA139 against Proteus mirabilis was carried out. 

This phage was isolated from poultry litter against a 

drug resistant P. mirabilis. 

ICAR-NRCE executed a total of 33 research projects 

out of which 12 research projects were externally 

funded. A total of 51 papers were published in 

national and internal journals of high repute. ICAR-

NRCE also developed a diagnostic kit entitled 

“Japanese Encephalitis Virus Antibody Test kit, iELISA for 

equids and pigs”. The kits were released by Hon'ble 

Union Minister of Agriculture & Farmers' Welfare 
stduring the 91  Annual General Meeting of ICAR. A 

technology entitled, “Donkey Milk Based Products 

(Bathing Soap, Body Butter and Lip Balm)” was 

transferred for commercial use. During the year one 

Indian patent was granted for the assay developed for 

diagnosis of glanders. ICAR NRCE inked four MoUs 

with universities and research organizations in India. 

The centre organized four training programmes on 

use of equine operated agricultural implements, one 

short course, and four webinars for the stakeholders. 

Nearly 300 stakeholders were trained in these 

programs. During the period 18 students were guided 

for their Masters, PhD and Post-doctoral programs.

ih,Q,,l ,Q,eMhoh fojksèkh nok ds fodkl ds fy, ,d 
'kfä'kkyh estcku gks ldrk gSA

nok çfrjksèk dh ?kVukvksa esa o`f) us ,aVhok;jy nokvksa ds 
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Introduction
Horse symbolizes power, bravery, wisdom and beauty. They have been domes�cated by humans since historic �mes.  

Horses hold a special place in culture and rise of empires as they served unsung hero of wars and played a key role in the 

rise of larger human se�lements and great civiliza�ons. In India, the Aryans started domes�ca�on of horses and since 

then many wars were won by cavalry of this species. Human associa�on has been thousands of years old with horse, 

however with automobiles it is only a few hundreds of years. But with the advent of modern means of transporta�on, 

u�lity of equines is decreasing resul�ng in decline in their popula�on. Horses s�ll remain preferred means of transport 

in hilly and desert terrains for the rural poor, nomadic tribes in the north, north-west and north- eastern parts of India. 

Mules and donkeys have been a be�er choice for carrying packs in the mountains and hence are more popularly known 

as tractor and truck of the hilly tract of the mountains. 

To cater to the needs of equine health and augment equine produc�vity in the country, Indian Council of Agricultural 

Research established Na�onal Research Centre on Equines (NRCE) on November 26, 1985 at Hisar (Haryana). The 

state- of-the art laboratories and facili�es at the main campus of NRCE in Hisar have been undertaking research in 

areas of equine virology, bacteriology, parasitology, immunology, pathology, medicine, biochemistry and 

biotechnology. The research ac�vi�es are supported by centralized services such as animal and agriculture farms, 

experimental animal facility, microbial containment laboratory, AKMU cell, ATIC, library and Info-equine museum. 

Equine Produc�on Campus (EPC) was established in 1989 at Bikaner (Rajasthan) to undertake research on equine 

produc�on, gene�cs and breeding, management, reproduc�on, physiology and nutri�on. Bikaner campus has well 

maintained herds of Marwari, Kathiawari, Zanskari and Manipuri horses and Halari and exo�c donkeys. The Na�onal 

Centre for Veterinary Type Cultures (NCVTC) was established in the year 2005 at ICAR-NRCE, Hisar main campus for 

collec�on and preserva�on of microbes of animal origin having veterinary importance. Presently, the Centre is working 

through 14 network units spread throughout the country.

MANDATE OF NRCE

Ÿ Basic and strategic research on equine health and produc�on

Ÿ To provide advisory and consultancy services and capacity development

OBJECTIVES OF NRCE

Ÿ Genera�on of demand-driven technologies for equine health and produc�on management.

Ÿ Capacity building for compe��ve equine power u�liza�on in agricultural opera�ons to serve the underprivileged 

under changing environment & socio-economic scenario.

SALIENT ACHIEVEMENTS

During past 35 years, ICAR-NRCE has contributed significantly in the area of diagnosis and control of equine infec�ous 

diseases by developing state-of-the- art diagnos�cs and biologicals. The Centre is striving hard for conserva�on and 

characteriza�on of Indian breeds of equines in the country and has even established nucleus herds of representa�ve 

breeds of equines at its Bikaner campus. Some of the major achievements and accolades of the Centre are enlisted 

below:

Development of diagnos�cs for equine diseases

The Centre has been recognized as Na�onal Referral Centre for diagnosis of important equine infec�ous diseases by 

Department of Animal Husbandry, Dairying & Fisheries, Ministry of Fisheries, Animal Husbandry & Dairying 

Government of India. The Centre has developed and refined diagnos�cs against various equine diseases such as:

Ÿ HERP kit for field diagnosis of equine herpesvirus 1 (EHV1) infec�on.

Ÿ COFEB kit for diagnosis of Theileria equi.

Ÿ membrane poten�al of the stallion spermatozoa.
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Ÿ A neutralizing monoclonal an�body-based diagnos�c kit 'Equiherpes B-ELISA' for EHV1 an�body detec�on.

Ÿ A type-specific ELISA and real-�me PCR for differen�a�on of EHV1 and EHV4 infec�ons.

Ÿ Complement fixa�on and r-protein-based ELISA for diagnosis of glanders.

Ÿ A monoclonal an�body-based sandwich ELISA and RT-PCR for detec�on of equine rotavirus (ERV) from faecal 

samples.

Ÿ RT-PCR and real-�me RT-PCR based assays for typing and diagnosis of equine influenza virus.

Ÿ A recombinant an�gen based-ELISA for detec�on of  an�bodies  of  Theileria  equi.

Ÿ An indirect ELISA using whole cell lysate an�gen and PCR for detec�on of Trypanosoma  evansi.

Ÿ ELISA and RT-PCR for diagnosis of Japanese encephali�s.

Ÿ A recombinant protein-based indirect ELISA for serodiagnosis of glanders and equine infec�ous anemia.

Ÿ Lateral flow assay based rapid diagnos�c for Theileria equi infec�on.

Ÿ LFA   kit  for  glanders.

Ÿ LFA  kit  for  EIA .

Ÿ Nested (gB-nPCR) and real-�me PCR (gB- qPCR) targe�ng gB were standardized for detec�on of EHV1 latency.

Ÿ Indirect ELISA was developed using recombinant protein of 444 bp for detec�on of JEV specific an�bodies in horse 

and pig. The assay has been transferred to NE region labs and is used for valida�on on pig serum samples.

Ÿ Mul�plex PCR has been standardized to differen�ate Streptococcus equi subsp. equi and zooepidemicus.

Ÿ Lateral flow assay was validated for rapid diagnosis of trypanosomosis using different T. evansi an�gens.

Ÿ ELISA has been developed to detect T. evansi an�bodies in mul�ple sps.

Ÿ  Pep�de ELISA for serodiagnosis of BHV-1.

Ÿ  Mul�plex PCR for simultaneous diagnosis of Theilleria equi and Babesia caballi infec�on.

Ÿ  Recombinant pro�en (BC-48 gene) based ELISA for detec�on of B. caballi.

Development of  vaccines and immuno-biologicals

Ÿ Inac�vated EHV1 vaccine “Equiherpabort” using indigenous virus for preven�on of abor�ons in mares.

Ÿ Updated equine influenza vaccine using indigenous isolate (A/equi-2/Ludhiana/87). The vaccine was updated in 

2008-09 incorpora�ng recent virus strain {A/eq/Katra-Jammu.06/08 (H3N8)}.

Ÿ Bacterin and outer membrane protein-based vaccine for Salmonella Abortus equi.

Ÿ Monoclonal an�bodies against EHV-1, equine rotavirus, equine influenza, Japanese encephali�s and Trypanosoma 

evansi.

Ÿ EHV-1 vaccine was formulated with inac�vated EHV-1 vaccine using montanide adjuvant and tested in murine 

model for genera�on of immune response.

Surveillance and monitoring of equine diseases in India

ICAR-NRCE is involved in na�on-wide monitoring and sero-surveillance of important equine infec�ous diseases with a 

view to manage, control and eradicate diseases. Some of the salient achievements under sero-monitoring include:

Ÿ India has gained OIE disease-free status for African horse sickness (AHS) in 2014 based on sero-monitoring data 

generated by NRCE.

Ÿ Clinical cases of equine infec�ous anemia (EIA) have not been reported since 1997. Only two sero-posi�ve cases 

(one mule from U�arakhand in 2009 and one horse from Haryana in 2011) were detected and culled. Control of EIA 

in India was possible due to �mely diagnosis and implemen�ng package of prac�ces formulated by NRCE.

Ÿ Outbreaks of glanders in equines have been detected since 2006-07 from different states and control measures are 

being adopted for preven�ng their further spread.

Ÿ Effec�ve control of equine influenza outbreak of 1987 (involving 83000 equines) was done by implemen�ng 

biosecurity and development of effec�ve 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 �mely diagnosed and 

controlled in collabora�on with state animal husbandry departments.

Characteriza�on of equine pathogens

Ÿ Nucleic acid sequencing of HA, M, M1 and M2 genes of equine influenza virus (EIV) isolates from 2008 outbreak 

(A/eq/Jammu- Katra/08, A/eq/ Mysore/08 and A/eq/Ahmedabad/09) revealed clustering of Indian and Chinese 

isolates in a separate cluster designated as “Asian clade” and vaccine updated accordingly.

Ÿ Sequencing of VP7 gene of equine rotavirus isolates indicated circula�on of G10, G3 and G6 serotypes in India.

Ÿ Whole genome sequence analysis of Japanese encephali�s virus isolated from an equine indicated virulent strain of 

genotype 3 is causing the disease in equines.

Ÿ The in-vitro cul�va�on of Trypanosoma evansi and Theileria equi was successfully established.

Ÿ Experimental mouse models for equine influenza and equine herpesvirus-1 infec�ons were developed.

Ÿ Complete genome sequencing of two EHV1 isolates was carried out using NGS. The primary NGS data obtained 

covered up to 90% of genome.

Ÿ Sequence comparison of Indian EHV1 isolates with other published isolates revealed that Indian isolates are more 

closely related to EHV1 isolates (OH03 and VA02) from Japan (97.4- 98.8%).

Ÿ Phylogene�c analysis based on US segments classified our isolates into clade 5 along with the reference isolates 

V592.

Phenotypic and genotypic characteriza�on of Indian equine breeds

Ÿ Seven equine breeds namely, Marwari, Kathiawari, Kachchhi-Sindhi, Spi�, Zanskari, Bhu�a and Manipuri, have been 

characterized on the basis of their biometric indices and coat colour.

Ÿ High gene�c diversity observed between Spi� and Thoroughbred, followed by Spi� and Kathiawari while Zanskari 

and Manipuri are the least differen�ated.

Ÿ Indian breeds form three dis�nc�ve clusters based on Bayesian analysis: (a) Kathiawari; (b) Zanskari, Spi� & Manipuri 

ponies and (c) Bhu�a.

Establishment of nucleus herd

Ÿ ICAR-NRCE has ini�ated in-situ conserva�on programme in the form of developing an equine sanctuary at EPC, 

Bikaner where nucleus herds of different Indian horse breeds are being maintained:

Ÿ Marwari horses from Rajasthan; Kathiawari horses from Gujarat; Zanskari ponies from Zanskar valley (Jammu & 

Kashmir) and Manipuri ponies from Imphal (Manipur) and herds of indigenous and exo�c donkeys are being 

maintained:

Ÿ Large white (Halari) donkeys for conserva�on and improvement of donkeys are being maintained.

Ÿ Poitou donkey herd for produc�on of superior mules are also maintained.

Improvement in produc�on poten�al of equines

Ÿ In order to conserve the germplasm of indigenous equine breeds, cryopreserva�on of semen of Marwari, Kathiawari, 

Zanskari and Manipur stallions and Halari & Poitou donkeys has been done.

Ÿ Ar�ficial insemina�on using frozen semen has been perfected for produc�on of superior quality horses, mules and 

donkeys.

Ÿ An eCG based sandwich ELISA has been developed for pregnancy diagnosis between days 35 to 120 of gesta�on in 

mares.

Ÿ Pregnancy diagnosis between days 14 and 18 post-insemina�on has been perfected using ultrasonography in 

donkey and horse mares.

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

Ÿ Studies on assessment of fer�lity related genes in stallions have been assessed. Expression of SPATA1, PLCz and 

CRISP3 fer�lity genes have been studied and established their correla�on with DNA integrity and mitochondrial 
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Ÿ U�liza�on of equine energy in agricultural ac�vi�es

Ÿ Single animal drawn matching plough, seed drill (two furrow) and harness have been designed and developed for 

donkeys and mules for agricultural opera�ons like ploughing and sowing.

Ÿ The mules have been used for chaff cu�ng opera�on with average output capacity of 660 kg/hour of chopped bajra 

straw in rotary mode chaff cu�er.

Ÿ Draughtability studies conducted on adult donkeys using conven�onal pneuma�c two wheel cart showed that 

Halari donkeys may pull dra� of 33Kg for 3 hour, 44, 55, 66 Kg for 2 hour, 77, 88 Kg for 1 hour without much stress to 

donkeys.

Ÿ The technique of vermicompos�ng of equine dung has been op�mized for use in agricultural fields.

Patents granted

Ÿ Nano-drug delivery for quinapyramine sulphate ( Patent No . 310429 , Applica�on , No.2560/DEL/2011, dated 

06.09.2011).

Ÿ A method for prepara�on of diagnos�c kit for forecas�ng equine herpesvirus-1 disease (Patent No.  55E4-1891278 

dated 25.10.2003).

Ÿ A method for preparing complement fixa�on test based (COFEB) kit for diagnosis of Babesia equi infec�on of 

equines (Patent No. 196690 dated 31.07.2009).

Ÿ Recombinant TssA protein for detec�on of an�bodies against Burkoholderia mallei and uses thereof. Applica�on No. 

3610/DEL/ 2015.

Patents filed

Ÿ A highly sensi�ve kit for detec�on of an�bodies against Theileria equi in serum of equids. Applica�on No. 

2763/DEL/2012 dated 06.09.2012

Ÿ Polynucleo-desequence, process, composi�on and methods thereof. Applica�on No. 2560/DEL/2011, dated 

06.09.2011.

Ÿ Polynucleo- desequence, processes, composi�on and methods thereof. Applica�on No. 1575/CHE/2010 and 

PCT/IB 2011/052475.

Ÿ A recombinant haemagglu�nin domain containing protein for the detec�on and diagnosis of glanders and method 

of prepara�on thereof. Applica�on No. 1328/DEL/2010 dated 08.06.2010.

Ÿ Recombinant Hcp1 protein for detec�on of an�bodies against Burkoholderia mallei in Equines. Applica�on No. 

4120/DEL/ 2015.

Ÿ Aerva javanica extract for the treatment of exuberant granula�on �ssue and tumors in horses. Applica�on 

No.201811048899, dated 24.12.2018.

Ÿ Polymeric metal nanocomposites and methods of synthesis thereof Applica�on No. 201911009696, Dated 

13.03.2019.

Services

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

Ÿ Disease diagnos�c services for various infec�ous and non-infec�ous diseases to equine owners, breeders, state 

animal husbandry departments, police and army horses.

Ÿ Surveillance, monitoring and control of equine infec�ous diseases in India.

Ÿ Health cer�fica�on for movement of equines within and outside the country to promote export of horses.

Ÿ Clinical and diagnos�c (including pregnancy diagnosis) services for equine diseases.

Ÿ Ar �ficial insemina�on to augment the produc�on of superior quality horses, mules and donkeys.

Ÿ Provision of quality jacks and jennies to various states, breeding socie�es and farmers, for produc�on of superior 

quality mules and donkeys.

Ÿ Onsite and online consultancy in equine health and produc�on, including toll-free telephonic advisory at Hisar and 

Bikaner campuses for farmers and stakeholders.

Ÿ Trainings and supply of educa�onal materials for equine management, produc�on and health.

Ÿ Organiza�on of health camps, awareness campaigns and farmers meets in different areas of the country.

Ÿ During pandemic of Corona virus ICAR-NRCE served as a COVID-19 tes�ng facility amongst one of the 4 labs of ICAR. 

Na�onal Centre for Veterinary Type Cultures

Na�onal Centre for Veterinary Type Cultures (NCVTC) ini�ated its ac�vi�es in the year 2005 for conserva�on of the 

microbial diversity of animal origin. The ac�vi�es comprise acquisi�on, authen�ca�on, preserva�on, documenta�on, 

and repository database management system of animal microbes. A network programme is in opera�on with 14 

network units located in 9 different states viz., Haryana, Rajasthan, U�ar Pradesh, Himachal Pradesh, Assam, Tamil 

Nadu, Gujarat, Kerala and Karnataka. These network units are contribu�ng in conserva�on of animal microbial diversity 

in three specialized areas: veterinary microbes at NRCE Hisar, dairy microbes at NDRI, Karnal and rumen microbes at 

NIANP, Bengaluru.

MANDATE OF NCVTC

Ÿ Na�onal repository of veterinary, dairy and rumen microorganisms and their iden�fica�on, characteriza�on and 

documenta�on.

Ÿ Distribu�on of microbes for teaching, research and development of new technologies.

OBJECTIVES OF NCVTC

Ÿ Explora�on and collec�on of microorganisms of animal origin/significance/relevance.

Ÿ Central storage of animal microbes from exis�ng culture collec�on centres, ins�tu�ons and universi�es.

Ÿ Characteriza�on, documenta�on and digi�za�on of microbial database of cultures of animal microbes.

Ÿ Development of a Na�onal Microbial Gene Bank for conserving the biodiversity of animal microbes.

Ÿ Conserva�on (both short-term and long-term) and u�liza�on of microorganisms.

During the year 2020, a total of 204 microbes were accessioned in the repository leading to a cumula�ve strength of 

Annual Report - 2020Annual Report - 2020

Year 2009 2015 2016 2017 2018 2019 Till Dec  Current Strength

 -15 -16 -17 -18 -19 -20 31, 2020 (31 December,   

        2020)

Veterinary Microbes

Bacteria 927 110 164 70 123 95 50 1539

Virus 156 14 28 27 31 44 24 324

Bacteriophage 32 44 29 24 8 8 48 193

Recombinant clone 466 45 10 36 16 8 0 581

Phage library 27 0 0 0 0 0 0 27

Genomic DNA 223 57 0 8 0 0 0 288

Total 1831 270 231 165 178 155 122 2952

Rumen microbes

Anaerobic bacteria 142 74 37 37 49 46 62 447

Fungi/Yeast 107 0 0 0 0 0 0 107

Meth. Archae 8 0 0 0 0 0 0 8

Total 257 74 37 37 49 46 62 562

Dairy microbes

Bacteria 468 39 40 30 36 44 20 677

Total 468 39 40 30 36 44 20 677

Grand Total  2556 383 308 232 263 245 204 4191
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4191. In the bacterial repository at NCVTC, 50 new bacteria were accessioned during the year, making cumula�ve 

culture collec�on of 1539 bacteria of veterinary importance. In the virus repository, a total of 24 virus isolates were 

processed, of which all were accessioned in the repository that increased the strength of the virus repository to 324 

virus isolates from 32 different species. The important virus isolates accessioned include, Avian nephri�s virus (04), 

Fowl adenovirus (11), Bluetongue virus (4), Infec�ous bronchi�s virus (4) and Lumpy skin disease virus (2) and 

SARSCoV-2 (2). During the current year, emphasis was on the isola�on and characteriza�on of bacteriophages against 

pathogens of mas��s: Staphylococcus sp., and Streptococci sp. A total of 48 bacteriophages were isolated and 

preserved. In rumen microbial repository at NIANP Bengaluru, with the accessioning of 62 rumen bacteria, the total 

strength of the rumen microbe's repository has reached to 562. Furthermore, with the deposi�on of 20 bacteria, the 

dairy microbe's repository at NDRI, Karnal has also increased its strength to 677 dairy microbes.

The distribu�on of microbes for teaching, research and development of new technologies is another mandated ac�vity 

of NCVTC. In this regard, bacterial cultures (Truperella pyogenes, Pseudomonas aeruginosa, Enterobacter spp, 

Streptococcus pyogenes, E. coli, Streptococcus agalac�ae, Staphylococcus aureus,  ESBL producing Klebsiella, Klebsiella 

pneumoniae, Ac�nomycetes spp, Ac�nobacillus spp, Clostridium perfringens, Bacillus sub�llis, Corynebacterium spp.), 

Bacteriophages against E. coli, Bacillus sp. and Staphylococcus aureus as well as cell lines (RK13, Porcine Stable, PK15, 

Hela & Vero) were distributed to different Ins�tutes/Universi�es in India for research and teaching purposes. 

Some of the salient achievements of NCVTC are listed below.

Veterinary Microbes

Ÿ First laboratory confirmed camel pox virus zoonosis.

Ÿ First report on isola�on and gene�c characteriza�on of swinepox virus from India.

Ÿ Accessioning of vaccine strains of viruses viz., Peste des pe�ts ruminants virus, Sheeppox (Srinagar strain), Goatpox 

virus (U�arkashi strain), Orf virus (Mukteswar strain), NDV (R2B strain) and NDV (F strain).

Ÿ Complete genome sequencing of Classical swine fever virus (2), chicken astro virus(2) & porcine circo virus (4) .

Ÿ First isola�on and characteriza�on of Bordetella bronchisep�ca, Ac�nobacillus equilli, Staphylococcus  hyicus, 

Trueperella    pyogenes.

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

Ÿ First isola�on and iden�fica�on of Moraxella (Branhamella) ovis from ovine keratoconjunc�vi�s in sheep and methicillin-

resistant coagulase nega�ve Staphylococcus sciuri from goats.

Ÿ Whole genome sequencing of Trueperella pyogenes, Bordetella bronchisep�ca, Pasteurella multocida, Ac�nobacillus 

equuli and Salmonella Gallinarum.

Ÿ Accessioning of rare strains of bacteria: Campylobacter spp., Bacillus megaterium, Enterococcus casseliflavus, E. 

cecorum, Barrientosiimonas humi, Corynebacterium amycolatum, Enterococcus devriesei, E. hirae, E.  faecium,  

Nocariopsis  alba,  Ignatzschineria larvae and Escherichia hermanii.

Ÿ Isola�on of bacteriophages against a variety of pathogenic bacteria was added to NCVTC repository, including a novel 

thermotolerant bacteriophage isolated from Ganga river water.

Ÿ The whole genome sequencing of Proteus mirabilis phage VTCCBPA139 against MDR host.

Ÿ Phage therapy against MDR K. pneumoniae in mouse model.

Rumen Microbes

Ÿ Isola�on and characteriza�on of seven tannin degrading bacteria Streptococcus galloly�cus from goat, fibre 

degrading bacteria Ruminococcus flavefaciens, Prevotella sp. and Butyrivibrio sp. from buffaloes and ca�le, and nitrate 

reducing and cellulose degrading E. coli from buffalo.

Ÿ Isola�on of rumen fungi - Anaeromyces sp., Orpinomyces intercalaris and Orpinomyces joyonii from buffaloes; 

Piromyces  sp. and Neocallimas�x  sp. from goats.

Annual Report - 2020Annual Report - 2020

ICAR-National Research Centre On Equines 25

Dairy Microbes

Ÿ Preserva�on of dairy microbes, viz, Lactobacillus spp., Lactococcus spp., Lactococcus lac�s ssp. lac�s, Lactococcus 

lac�s. ssp. Cremoris, Lactococcus lac�s ssp. lac�s bv. Diacetylac�s, Streptococcus thermophilus,   Leuconostoc   ssp., 

Bifidobacterium sp.  Bifidobacterium den�um, Bifidobacterium longum, Micrococcus sp., Kluyveromyces lac�s and 

Saccharomyces bisporus. Combina�on of L. lac�s ssp lac�s-C12 and Leuconostoc mesenteroides ssp. mesenteroides is 

very suitable for curd and bu�ermilk prepara�on.Six Lactobacillus sp. having phytase degrading poten�al and strong 

an�fungal ac�vity have been isolated form milk cereal fermented products (Rabadi samples). An amyly�c strain of 

Pediococcus acidolac�ci isolated has poten�al as starter culture in prepara�on of milkcereal fermented products.

Summary of Expenditure                               Year  2020 (In Lakh)

 NRCE NCVTC Total

Establishment charges including LSP/PF, wages, OTA 1168.85 0 1168.85

Travelling allowances & HRD 14.14 0.37 14.51

Others charges including equipments & recurring charges 637.34 214.13 851.47

Works 41.90 0 41.90

Loans and Advances 0 0 0

Total Plan Expenditure 1862.23 214.50 2076.73

Summary of Revenue Genera�on  

Sale of farm produce 17.80 0 17.80

Sale of livestock 1.57 0 1.57

Sale of publica�ons and adver�sements 0 0 0

License fee 1.60 0 1.60

Interest on loans and advances 6.10 0 6.10

Interest on short term deposits 17.06 0 17.06

Contractual diagnos�c services 47.83 0 47.83

Receipt from services 0.98 0 0.98

Other miscellaneous receipts 30.34 0 30.34

Eco-tourism 3.52 0 3.52

Total 126.80  126.80

 

Name of the Post NRCE   NCVTC

 Sanc�oned Filled Vacant Sanc�oned Filled Vacant

Director 1 0 1 - - -

Scien�fic 26 14 12 10 8 2

Technical 24 21 3 - - -

Administra�ve 14 11 3 - - -

Suppor�ng 20 20 0 - - -

SUMMARY OF EXPENDITURE & REVENUE GENERATION

STAFF POSITION AT NRCE & NCVTC
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Summary of Expenditure                               Year  2020 (In Lakh)
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Name of the Post NRCE   NCVTC

 Sanc�oned Filled Vacant Sanc�oned Filled Vacant
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SUMMARY OF EXPENDITURE & REVENUE GENERATION

STAFF POSITION AT NRCE & NCVTC





ORGANISATIONAL 

Annual Report - 2020

ICAR-National Research Centre On Equines 27

STRUCTURE OF NRCE

Director General, ICAR

Deputy Director General
(Animal Science)

Assistant Director General
(Animal Health)

Research Advisory
Commi�ee

Ins�tute Research
Commi�ee

Ins�tute Management
Commi�ee

Director Na�onal 
Research Centre on 

Equines

Administra�on
&

Finance

Equine 
Produc�on

Campus, 
Bikaner

Na�onal
Centre for
Veterinary

Type
Cultures

Research
Support

Infra-
structure

Gene�cs &
Breeding

Reproduc�on
Physiology
Nutri�on

Produc�on &
Management

Virology
Bacteriology
Parasitology
Immunology

Pathology
Medicine

Piroplasmosis ISO-17025
Microbial Containment

Animal
Biochemistry

Animal
Biotechnology

Bacteriology
Virology

Biotechnology
Bacteriophage

PME Cell
ARIS Cell
ITMU Cell

Library
ATIC

Livestock &
Agriculture Farms
(Hisar & Bikaner)



ICAR-National Research Centre On Equines 29ICAR-National Research Centre On Equines 28

RESEARCH 
ACHIEVEMENTS

Sero-surveillance and monitoring of equine infec�ous diseases in India

Surveillance and monitoring of equine infec�ous diseases is one of the con�nuous service projects of the ins�tute. The 

project aims to keep vigilance on the status of economically important equine diseases of viral, bacterial or parasi�c 

origin. During the year 2020, a total of 2299 equine serum samples from 10 states were tested for various diseases like 

Equine Infec�ous Anaemia (EIA), Equine Influenza (EI), Equine Herpes Virus-1 (EHV-1), Japanese Encephali�s/West 

Nile Virus (JEV/WNV), Trypanosoma evansi (Trypanosomosis), Piroplasmosis, Salmonella Abortus equi and Brucellosis. 

Total number of posi�ve cases and sero-posi�ve percentage are indicated in Table 1. The highest sero-prevalence was 

observed for equine piroplasmosis (51.80%) followed by JE/WNV (9.13%), EHV-1 (2.87%) and Trypanosoma evansi 

(1.43%). None of the equines were found posi�ve for equine influenza, equine infec�ous anemia, brucellosis and 

Salmonella Abortus equi.

State   EIA   EI   Piroplasmosis EHV-1   T. evansi JE/WNV   Sal.  Brucellosis 

       Ab.equi

New Delhi 53 53 53(14)  53(4)  53 53(1)  53 53

Haryana 526 526 526(317)  526(10)  526(1)  526(36)  526 526

U�arakhand 249 249 249(148)  249(25)  249(2)  249(34)  249 249

U�ar Pradesh 1206 1206 1206(565)  1206(20)  1206(17)  1206(123)  1206 1206

Rajasthan 15 15 15(7)  15 15 15 15 15

Chha�sgarh 11 11 11(4)  11(6)  11 11(4)  11 11

Jharkhand  33 33 33 33 33 33(2)  33 33

Madhya Pradesh 46 46 46(30)  46 46(4)  46(3)  46 46

Himachal Pradesh  110 110 110(64)  110 110(1)  110 110 110

Karnataka 50 50 50(42)  50(1)  50(8)  50(7)  50 50

Total 2299 2299 2299(1191)  2299(66)  2299(33)  2299(210)  2299 2299

Sero-prevalence (%) - - 51.8 2.87 1.43 9.13 - -

Table 1: Sero-prevalence of important equine diseases among indigenous equines, numbers in parenthesis
indicates sero-posi�ve samples.

The samples tested under disease inves�ga�on are shown in Table 2. Tes�ng of 192 samples for equine influenza 

exhibited nega�ve results for H3N8 an�bodies. For annual reconfirma�on of AHS free status, a total of 185 samples 

from 5 states were tested and found nega�ve. For EIA, 9397 serum samples obtained from 13 states were found 

nega�ve by Coggin's test. State wise distribu�on of samples tested for EIA surveillance is shown in Table 3. No EIA 

posi�ve case has been reported in India for the last 10 years. This surveillance data would be of immense help for 

obtaining EIA free status of the country. Samples tested for other diseases under disease inves�ga�on were found 

nega�ve.

Microbiological analysis was carried out on 244 clinical samples including nasal swabs, �ssues, abscesses, aborted fetus 

etc. origina�ng from Haryana, U�ar Pradesh, Himachal Pradesh and Delhi yielding 51 bacterial isolates including Klebsiella 

Table 2: Number of samples tested under disease inves�ga�on 

Disease No. of samples tested

Equine Influenza  192

Equine Infec�ous Anaemia (EIA) 9397

African Horse Sickness (AHS) 185

Piroplasmosis 6

T. evansi 14

EHV-1 144

JE/WNV 155

Histopathology 6

Covid-19 7

Total 10111

Sr No  State Sample no.

1 U�ar Pradesh 8401

2 U�arakhand 28

3 Delhi 541

4 J& K 7

5 Haryana 43

6 Maharastra 36

7 Rajasthan 2

8 Himachal Pradesh  62

9 Karanatka 14

10 Chandigarh  4

11 Chha�sgarh 20

12 Madhya Pradesh 29

13 Gujarat  210

 Total  9397

Organism No. Sample type/ swab site Place

Klebsiella pneumoniae 6 Heart (3), Stomach (1), Spleen 

  Rajasthan (2)

E. coli 11 Liver (1), Kidney (1), Small &  Rajasthan (8), Haryana (1)

  Large Intes�ne (4), Tissue (1), 

  Heart (1), Spleen (1), Lung (1), 

  Rectal Swab (1) 

Streptococcus  22 Spleen (1), Small & Large  Rajasthan (2), Haryana (20)

zooepidemicus  Intes�ne (1), Wound Swab (6), 

  Skin Sample (3), Pus (9), Nodule 

  Swab (1), Nasal Swab (1) 

Rhodococcus equi 9 Soil sample (2), Nasal Swab (1),   Rajasthan (1), Haryana (8)

  Fecal Sample (2), Pus (3),   

  Hand Sample (1)

Burkholderia mallei 3 Pus swab (2), Feed (1) Haryana (3)

Table 3: State wise distribu�on of equine samples tested for EIA under disease inves�ga�on 

pnuemoniae (6), E. coli (11), Rhodococcus equi (9), Streptococcus zooepedemicus (22) and Burkholderia mallei (3) (Table 4). 

Revenue genera�on through contractual diagnos�c services and consultancy 

Under contractual diagnos�c services, a total 6775 samples were received from race courses, turf club, stud farm, 

Table 4: Bacteria isolated from 244 bio-samples yields from different states
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Total 2299 2299 2299(1191)  2299(66)  2299(33)  2299(210)  2299 2299

Sero-prevalence (%) - - 51.8 2.87 1.43 9.13 - -

Table 1: Sero-prevalence of important equine diseases among indigenous equines, numbers in parenthesis
indicates sero-posi�ve samples.
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exhibited nega�ve results for H3N8 an�bodies. For annual reconfirma�on of AHS free status, a total of 185 samples 

from 5 states were tested and found nega�ve. For EIA, 9397 serum samples obtained from 13 states were found 
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posi�ve case has been reported in India for the last 10 years. This surveillance data would be of immense help for 

obtaining EIA free status of the country. Samples tested for other diseases under disease inves�ga�on were found 

nega�ve.

Microbiological analysis was carried out on 244 clinical samples including nasal swabs, �ssues, abscesses, aborted fetus 

etc. origina�ng from Haryana, U�ar Pradesh, Himachal Pradesh and Delhi yielding 51 bacterial isolates including Klebsiella 
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  Large Intes�ne (4), Tissue (1), 
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Table 3: State wise distribu�on of equine samples tested for EIA under disease inves�ga�on 

pnuemoniae (6), E. coli (11), Rhodococcus equi (9), Streptococcus zooepedemicus (22) and Burkholderia mallei (3) (Table 4). 
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Under contractual diagnos�c services, a total 6775 samples were received from race courses, turf club, stud farm, 
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riding schools, animal quaran�ne, cer�fica�on services (AQCS) and other organized sector during the year. These 

samples were tested for various no�fiable and exo�c diseases to check ingression of diseases and monitor elite horses 

in private sectors. A total of 2737 sera samples for EIA and 3316 samples for glanders were found nega�ve. Among 

exo�c diseases, 208 swab samples from for contagious equine metri�s (CEM), 70 samples for equine viral arteri�s 

(EVA), 83 samples for African horse sickness (AHS) and dourine were received from AQCS, Govt. of India, collected 

from imported equines. All the samples were found nega�ve for these exo�c diseases. Revenue of Rs 49.10 lakhs was 

generated through contractual diagnos�c services (Table 5). 

(H. Singha, K. Shanmugasundaram, B.R. Gula�, Ni�n Virmani, Rajender Kumar, Sanjay Kumar, Sanjay Barua, R.K. Vaid, 

Ramesh Dedar, Anju Manuja, Balvinder Kumar and Yash Pal)

Glanders Surveillance 

Na�onal Ac�on Plan for control and eradica�on of glanders in India has been launched by the Ministry of Fisheries, 

Animal Husbandry and Dairying, Government of India  in 2019 (h�p://dadf.gov.in). The overall objec�ve is surveillance, 

control and eradica�on of Glanders in equines from India. This ac�on plan has been framed for surveillance of the 

en�re equine popula�on of the country reared in different management and animal husbandry prac�ces following the 

conceptual framework of the OIE Terrestrial Code and the OIE Terrestrial Manual. Annual glanders surveillance report 

is presented below.

In 2020, a total of 22130 equine sera from 258 districts of 16 states were collected and tested for glanders. Zone wise 

surveyed states belong to Northern India (Jammu & Kashmir, Himachal Pradesh, Punjab, Haryana, U�arakhand, Delhi 

and U�ar Pradesh), Western India (Rajasthan, Gujarat and Maharashtra), Central India (Chha�sgarh and Madhya 

Pradesh), Southern India (Karnataka and Andhra Pradesh) and Eastern India (Bihar and West Bengal). State wise 

glanders surveillance data is shown in Table 6. Out of these, 139 glanders posi�ve cases were reported in 54 districts of 

10 states. Glanders affected states (Table 7) included U�ar Pradesh (n=76), U�arakhand (n=10), Haryana (n=8), Delhi 

(n=5), Jammu & Kashmir (n=7), Himachal Pradesh (n=7), Punjab (n= 1), Gujarat (n=8), Maharashtra (n=9) and Madhya 

Pradesh (n=8). It was found that 50% of the samples and glanders posi�ve cases were from U�ar Pradesh. From 

zoono�c point of view, 87 sera from occupa�onally exposed humans (Veterinary Officers, equine handlers, laboratory 

workers) were tested and local form of glanders was found in one equine handler. 

For rapid and efficient execu�on of surveillance ac�vi�es, glanders ELISA developed by NRCE has been provided to 12 

state diagnos�c laboratories/RDDLs namely Gujarat, Haryana, Himachal Pradesh, Punjab, Rajasthan, Maharashtra, 

Karnataka, Jammu & Kashmir, Bihar, Chha�sgarh and Madhya Pradesh. Presently, glanders ELISA kit is commercially 

available and being used by State laboratories. Out of the total samples, 7775 equine samples were screened by ELISA at 

10 State Lab/RDDLS (Gujarat, Haryana, Himachal Pradesh, M.P., Punjab, Rajasthan, Maharashtra, Jammu & Kashmir, 

Bihar, and Karnataka) during the year. As per guidelines, ELISA posi�ve samples were retested and confirmed by 

complement fixa�on test (CFT) at NRCE.

Taking account of past four year surveillance data, it was observed that only 10-11 states regularly par�cipated in the 

glanders surveillance. On the other hand, negligible, irregular or no surveillance was done in North-East and South 

Sr No State No of samples No of samples No of districts  Posi�ve

   tested at NRCE tested at State surveyed cases 

   Lab/RDDLs

1 U�ar Pradesh   - 75 76

2 Haryana 919 1198 22 8

3 Punjab 45 745 20 1

4 Himachal Pradesh 162 640 6 7

5 U�arakhand 390 - 8 10

Table 5: Number of samples tested and revenue genera�on through contractual diagnos�c services

 EIA Glanders CEM Dourine AHS EVA T. equi B.  WNV T. evansi Culture  Total

        caballi   isola�on

Sample No. 2737 3316 260 139 139 130 20 20 9 2 3 6775

Revenue (Rs.) 1505350 2321200 416000 152900 152900 260000 40000 40000 18000 1100 3000 4910450
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6 Delhi 613 - 3 5

7 Jammu & Kashmir 7 965 6 7

8 Madhya Pradesh 84 816 16 8

9 Gujarat 30 1314 21 8

10 Maharashtra 35 764 24 9

11 Rajasthan 15 1183 34 0

12 Chha�sgarh 111 - 9 0

13 Chandigarh 4  - 0

14 Andhra Pradesh 36  1 0

15 Karnataka 64 34 3 0

16 West Bengal 22 - 1 0

17 Bihar 114 116 9 0

Total  14355      7775 258 139

Table 7: Glanders affected districts in India

India. Therefore, pro-ac�ve par�cipa�on of all State Animal Husbandry Departments in the surveillance programme is 

necessary to assess state wise sero-prevalence, epidemiology and risk factors to devise future strategies for control 

and eradica�on of glanders in India.

(Harisankar Singha, K. Shanmugasundaram and Yash Pal)

State  Posi�ve cases Dist./ Place 

U�ar Pradesh 76 Agra, Aligarh, Amorha, Bahraich, Barabanki, Bhadoi,

 Bulandshahr, Deoria, Fatehapur, Ghazipur, Gonda,
  

 Jaunpur, Kanpur Dehat, Kasganj, Kaushambi, 

   LakhimpurKheri, Lucknow, Meerut, Moradabad, 

  
 Muzaffarnagar, Prayagaraj, Rampur, Saharanpur, 

  

 Sambhal, SantKabir Nagar, Sharvas�, Sultanpur, 

  

Varanasi (28 Districts)

  

Maharashtra 9 Aurangabad, Jintur, Parbhani, Hingoli, Buldhana 

and Akola
  

Haryana 8 Rohtak, Hisar, Ambala and Faridabad

Madhya Pradesh 8 Ujjain, Vidisha and Indore

Jammu & Kashmir 7 Udhampur, Rajouri, Ramban and Reasi

Himachal Pradesh 7 Mandi

U�arakhand 10 Dehradun, Nanital, Almora and Haridwar

Gujarat 8 Sabarkantha and Mahisagar

Delhi 5 Jwala Nagar, Delhi

Punjab 1 Shaheed Bhagat Singh Nagar

Total   139  54 Districts
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Analysis of phylogenic rela�onship of Indian Burkholderia mallei strains based on 16S rRNA and ITS gene sequences

Burkholderia mallei is a Gram-nega�ve bacterium and causa�ve agent of glanders- a fatal devasta�ng infec�ous disease 

of horses, donkeys and mules (Fig 1). B. mallei is believed to be evolved from a clone of B. pseudomallei- a saprophyte 

and causa�ve agent of melioidosis by genome reduc�on and rearrangement events. In India, equine glanders cases 

were regularly reported since 2006. However, gene�c diversity of Indian B. mallei strains isolated from glanders 

affected equines at different geographical space and �me has not been inves�gated. e report phylogene�c Here, w

analysis of 39 B. mallei isolates recovered between 2013 to 2019 by 16S rRNA and ITS gene sequences analysis. 

We aligned and compared 460 bp and 620 bp of 16S rRNA and ITS gene sequences for construc�on of phylogene�c 

tree (Fig 1 (a,b) & Fig 2 (a,b). Furthermore, corresponding gene sequences of global B. mallei isolates available in the 

GenBank were also included for the analysis. For 16S phylogeny, 36 sequences were added from the database thus 75 

B. mallei sequences were used for tree construc�on. B. mallei originated from Iran, Bahrain, Hungary and the USA 

(2002734299, KC_1092, Bahrain1, FMH and JHU) were grouped in the first branch. The second branch contains three 

older Indian isolates (2000031066, BMQ and NCTC3709) and four new Indian Isolates (3701, 4629, 4844 and 3880). 

The third branch is the largest branch and it accommodates most of the recent Indian (n=33) and global (n=31) B. mallei 

isolates (Fig. 2a). For ITS phylogeny, 18 sequences were added from the database thus 57 B. mallei ITS sequences were 

used for tree construc�on. A similar branching pa�ern was observed in ITS phylogenic tree. The first branch consists of 

six isolates such as 2002734299, strain 11, KC_1092, Bahrain1, FMH and JHU. The second branch contains twelve 

isolates, which include three older Indian isolates (SAVP1, BMQ and India 86-567-2) and nine global isolates. The third 

branch consists of all 39 recent Indian B. mallei isolates (Fig. 2b). 

Phylogeny showed a similar branching pa�ern and revealed that recent isolates circula�ng in India are closely related to 

each other but gene�cally diverse from older B. mallei isolates that were reported from India or elsewhere. We have 

observed that B. mallei origina�ng from U�ar Pradesh was closely related to isolates obtained from Himachal Pradesh 

(Ghaziabad/Mandi- 3595/3855, Baghpat/Kangra- 4365/3932, Auraiya/Solan-4517/3081), Maharashtra 

(Ghaziabad/Buldhana- 4508/4600) and New Delhi (Kasganj/Mongalpuri-3701/4629, Kasganj/Vijay Vihar- 

3703/4638). The present findings and surveillance data suggests that U�ar Pradesh is the most glanders prone area 

and equine movement from this place led to rapid spread of glanders to other states.

(Harisankar Singha, Shanmugasundaram K. and B. N. Tripathi)

Compara�ve pathological evalua�on of dele�on mutants of EHV-1        
A B A,B A, B, X,Y Four dele�on mutants of EHV-1 developed earlier and coded g , g , g  and g    were studied in BALB/c mouse Δ Δ Δ Δ

model for assessing their pathology and a�enua�on as compared to the wild parent virus EHV-1- Tohana. For this 
5BALB/c mice (n=252) were inoculated with respec�ve viruses @ 10 pfu/25ul and observed for clinical signs, body 

weight reduc�on, gross and histopathology, immune-histochemistry and immune responses for 56 days. This was 

done for selec�on of most appropriate modified live a�enuated virus for challenge studies and as a poten�al candidate 

for developing live EHV-1 vaccine.

The maximum percentage of body weight reduc�on observed in virus followed by Δ Δ Δ Δ  which B A A, B A, B, X, Yg , g , g   and g    

were 5%, 4%, 3.5%, 2% and 2%, respec�vely. The clinical signs appeared from 1 dpi onwards in all experimental groups 

and the signs resolved by 6 dpi in wild virus and gB whereas, in ΔgA, clinical signs lasted up to 4 dpi. On the other hand, 

gA and group mice showed clinical signs up to 2 to 3 dpi only.gA, B, X, Y 

In wild EHV-1 infected mice the lesions were mainly characterized by conges�on and grey hepa�za�on at 3 and 5 dpi 

respec�vely. The gross lesions were significantly less in Δ  and Δ  group mice than rest other groups at 1 dpi to 5 A A, B, X, Yg g    

dpi. The histological lesions in wild ToH-BAC were characterized by diffuse moderate conges�on of the pulmonary 

vasculature with moderate inters��al infiltra�on, diffuse severe thickening of the interalveolar septae and severe 

necrosis of the bronchiolar epithelium. Though, the gene deleted mutant recombinant viruses were showing similar 

type of lesions, the severity of the lesions was reduced at various �me intervals. At 3 dpi lesions peaked in all the groups 

and EHV-1 immunoposi�vity in bronchiolar epithelium and macrophages was observed in the lungs of mice. At 7 dpi, 

mild diffuse infiltra�on in lungs was observed in ToH-BAC and ToH-BAC/IR6 groups whereas no lesions were 

appreciated in ΔgE deleted mutants. The overall lung lesion scores were significantly high in wild virus group followed 
A, B A, B, X, Yby ΔgB at 1 dpi to 7 dpi. Among all groups, the overall lung lesions were significantly lower in Δg  and Δg     groups. 

Shedding of EHV-1 in nasal washings and residual virus in lungs as es�mated by TaqMan qPCR and 

immunohistochemistry staining in mice infected with the mutant viruses showed a similar pa�ern.

The immune responses were assessed through flow cytometry analysis of various cells. The an�body response was 

detected at 7 dpi followed by a peak at 14 dpi and there was no significant difference between groups. The higher CD8+ T-

cell and CD4+ TH1 cell popula�ons observed in four dele�on mutant groups followed by double dele�on mutant.

Based on the substan�al a�enua�on of virus, broad cell tropism, CD8+ and Th1 mediated immune responses, the 
A, B A, B, X, Ydele�on mutants of EHV-1 viz. Δg   and Δg  qualified to be good modified live vaccine candidates and were 

studied further in murine model challenge studies.

Challenge studies in murine model to assess the poten�al of mutant EHV-1 as vaccine candidates

On the basis of compara�ve pathology studies EHV-1 virus constructs code named ΔgA, B and Δg A, B, X, Y were 

selected to assess their pathogenicity and protec�ve efficacy in murine model.

In vitro studies a�er GFP removal: Plaque size and growth kine�cs of EHV-1 dele�on mutants when compared to wild 

type vTOH revealed a significant reduc�on in the plaque size area. The reduc�on was greater in group I (85.86%) than 

group II (76.54%). Moreover, the mutants showed similar �me course of replica�on when compared to the wild type 

regardless of low cell infec�vity. Despite forming smaller plaques, mutants in RK-13 cells replicated to �ters similar to 

that of the parental virus.

In vivo studies: For the in vivo studies, firstly a pilot trial was conducted for dose determina�on of gene deleted EHV1 

mutants vis à vis wild type vRaj so as to op�mize the best dose of inoculum which exhibits maximum immunological 
7responses with minimal pathological lesions. From the pilot study, it was concluded that in EHV-1 mutants, 10  PFU 

dose group generated maximum immune response while the virulence as assessed through reduc�on in clinical signs, 

body weight loss and gross and histopathological lesions was less as compared to the wild type virus.

For challenge studies BALB/c mice were divided into 5 groups. Mice from group I, II and III were respec�vely immunized 
7intranasally with 20 µl inoculum (10  PFU) of four dele�on, two dele�on and wild virus under mild anaesthesia followed 
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Fig.1 Representa�ve photographs of glanders affected equines.

Fig 1(a) & (b) : Phylogeny for ITS genes Fig 2(a) & (b) : Phylogeny for ITS genes
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Fig.1 Representa�ve photographs of glanders affected equines.
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Fig. 1: Concentra�on dependent an�bacterial ac�vity of ZnONPs, AGZnO NPs and CsZnO NPs and controls against 
S. equi. Controls include culture without treatment and only broth (no treatment and no culture)
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by a booster at 14 days. Group IV and V mice were mock immunized with 20 µl of sterile PBS. On 35th day, mice from 
7group I to IV were challenged intranasally with 20 µl of 1.5×10  PFU of EHV-1 strain vRaj, while group V animals were 

mock challenged with PBS. Following challenge, blood collec�on and necropsy were done on 38, 40, 44 and 49 dpc.

Mice immunized with the mutant viruses and further challenged with pathogenic wild virus showed less pathology in 

terms of clinical signs, body weight loss, gross and histopathological lesions. Following challenge, considerable amount 

of nasal shedding of virus as es�mated through qPCR was seen in all groups. On 3 and 5 dpc, group IV showed 

significantly higher nasal shedding than the mutant groups and by 5 dpc, the viral load in the immunized groups had 

decreased significantly as compared to the posi�ve control animals. The EHV-1 copy numbers from the lung �ssue 

showed similar trend. 

The SNT and ELISA results showed good immune response with a�enuated viruses and the SNT �tres hovered around 

128-256 on 35 days post immuniza�on. The isotype ELISA showed IgG2b as the most prevalent type pre challenge, 

however, post challenge IgG1 was most prevalent followed by IgG2a and IgG2b.

Flow-cytometric immunophenotyping revealed Th1 dominated immune response in all groups at all-�me points, 

highest being witnessed in four dele�on mutant EHV-1. The T cell response of this group increased from 14 dpi 

(52.52±3.22) while a�aining its peak on 35 dpi (63.56±6.45). This is contrary to what was observed in mice infected 

with wild virus (30.83±3.16 on 14 dpi & 39.27±3.49 on 35 dpi). 

In nutshell, the EHV-1 virus constructs developed by our group are providing adequate immune responses and 

protec�ve immunity in murine model and are prospec�ve candidates for large animal studies.

(Ni�n Virmani, B.C. Bera and Taruna Anand)

An�mcrobial efficacy of ZnO based nanoformula�ons against Streptococcus equi

An�bio�c resistance is emerging at fast pace against various bacteria including Streptococcus equi, the causa�ve agent of 

strangles, a highly contagious disease of economic importance in horses, mules and donkeys. The disease is characterized 

by pyrexia, anorexia, frequent nasal discharge, sub mandibular lymphadenopathy and abscesses of lymph nodes. Equines 

have started to show resistance towards the an�bio�cs. Novel approaches are necessary to develop the next genera�on 

drugs in order to get the bacterial infec�ons under control. Polymeric ZnO NPs have also been suggested for an�bacterial 

ac�vity (Fig. 1, 2) and reduced toxicity against infec�ous diseases. In order to find an alterna�ve to the an�bio�cs and 

counter the an�bio�c resistance, we determined the efficacy of our novel ZnO nanopar�cles against S. equi. Zinc oxide 

nanopar�cles prepared by conven�onal hydrothermal method, microwave irradia�on, AGZnO NPs (Polymeric ZnO NPs-

1), CsZnO NPs (Polymeric ZnO NPs-2) were found to be highly effec�ve against S. equi at various concentra�ons as 

determined by zone of inhibi�on and microbial inhibitory concentra�ons tests.

(Prashant, Dharvi, Balvinder Kumar and Anju Manuja)

Fig. 2: Concentra�on dependent percent inhibi�on of an�bacterial ac�vity of ZnONPs, AGZnO NPs and CsZnO NPs against S. equi

Efficacy of zinc oxide based polymeric nanoformula�ons  in collagen induced arthri�s

Nanoformula�on aided delivery using biodegradable scaffolds mimicking extracellular matrix are the novel subs�tute for 

�ssue repair with minimal side effects and accelerated healing. We have developed novel and safe zinc based polymeric 

nanoformula�ons having an�bacterial/ an�-inflammatory/re-epitheliza�on proper�es giving encouraging results in in-

vitro studies and lab animal models. We developed collagen induced arthri�s in DBA-1 mice (suscep�ble strain for 

development of osteoarthri�s) and Collagen/LPS induced inflammatory arthri�s in albino mice and rats. Arthri�c changes 

were confirmed by X-rays, biochemical tests, and markers of car�lage degrada�on (CTXII, hydroxyproline etc) with 

individual varia�ons. The structural changes were only observed in DBA-1 mice. However, gross changes, markers of 

arthri�s and histopathological changes confirmed the arthri�s in resistant rodent strains (Fig. 1a, 1b, 2a, 2b) We also 

evaluated the efficacy of developed nanoformula�ons (AGZnO NPs/ CsZnO NPs). Remarkable reduc�on in inflamma�on, 

swelling of the inflamed digits/feet was observed in treated and arthri�c DBA-1 mice. The gross changes in the affected 

feet/ digits demonstrated the remarkable efficacy of the nanoformula�on.  Serum crea�nine levels were found higher in 

untreated arthri�c DBA-1 mice as compared to treated DBA-1 arthri�c mice. The markers for car�lage degrada�on Cross 

Linked C-Telopep�de of Type II Collagen, hydroxyproline, proinflammatory cytokines determined in treated and untreated 

DBA-1 experimental arthri�c mice revealed the efficacy of the nanoformula�ons.

Phytochemical profile, cytotoxicity and an�-inflammatory poten�al of the leaf extracts from Lawsonia inermis of 

Indian origin 

Lawsonia inermis Linn popularly known as the Henna has played an important role in Ayurvedic or natural herbal 

medicines. The presence of phyto-cons�tuents in henna, which may affect adversely the animal or human health, 
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Fig. 1(a) Control rat Fig. 1(b) Rat a�er induc�on of arthri�s (collagen +LPS)

Annual Report - 2020Annual Report - 2020



Fig. 1: Concentra�on dependent an�bacterial ac�vity of ZnONPs, AGZnO NPs and CsZnO NPs and controls against 
S. equi. Controls include culture without treatment and only broth (no treatment and no culture)
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Fig. 2: Histopathological  changes in control and arthri�c mice. The car�lage is smooth, matrix, chondrocytes are organized into superficial, mid and deep 
zones in control animals. The surface discon�nuity extends through the mid zone in affected animal. 

needs to be elucidated for L. inermis Linn species especially which is grown in India. We assessed the phytochemical 

profile for presence of phyto-cons�tuents (alkaloids, carbohydrates, glycosides, steroids, flavonoids, saponins, tannins,  

proteins/amino acids and gums/mucilage) from various extracts of the plant leaves' and found alkaloids, steroids, 

flavonoids, saponins, tannins, proteins/amino acids in different extracts. 

The extracts were further purified by column chromatography for the isola�on of plant cons�tuents and monitored by 

thin layer chromatography (TLC), analysed by FTIR, HNMR, and GC-MS analysis. All the spectral results (IR, NMR, GC-

MS) suggest that the compounds from the extract contain aroma�c nucleus and OH group along with methoxy group, 

allyl as well as vinyl group. Fraxe�n 1(3H)-isobenzofuranone structures were confirmed in the frac�ons of CHCl  3

(70%)/ MeOH (30%) extract as observed as the potent cons�tuents. We also assessed the an�-inflammatory ac�vity 

by Nitric oxide produc�on in various leave's extracts as determined by Griess assay. Overall the highest nitric oxide 

produc�on by CHCl  (70%)/ MeOH (30%) was observed amongst various frac�ons at different concentra�ons. 3

Cytotoxicity studies revealed some of the leaf extracts have poten�al cytotoxic ac�vity on vero cells. Reducing the 

chloroform concentra�on during extrac�on decreases the cytotoxic effect on the cells. Although most of the 

components are biocompa�ble, however, the presence of cytotoxic compounds in some of these extracts warrants 

research for fabrica�on of suitable formula�ons comprising these cons�tuents to reduce its dose/toxicity for the use 

of beneficial effects of the plant components. 

 (Anju Manuja and Balvinder Kumar)

An�prolifera�ve ac�vity of leaf extract of Aerva javanica against malenoma and warts in horses

Many types of tumors such as sarcoids, melanoma, carcinoma and warts are observed in animals including horses. In our 

earlier study, leaf extract of Aerva javanica showed an� prolifera�ve ac�vity against proud flesh and sarcoids. This �me 

this extract was used against melanoma and warts in horses. Melanoma is a cancer of pigment cells of skin. Usually 

melanoma in horses is benign but cases of malignant melanoma are also reported in horses. Melanoma occurs as black 

lumps near hairless area usually on tail and around anus. Warts or papillomatosis are the most common tumor of horses 

Fig. 1(A): Suppression of malenoma on applica�on of extract
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caused by papilloma virus. At present no sa�sfactory treatment is available for warts in horses, however many of the 

cases show self recovery over the period in horses but malignant form may necessitate culling in some species.

A frac�on of methanol soluble frac�on of the aqueous extract of leaf of Aerva javanica was applied topically against two 

clinical cases of melanoma and two clinical cases of warts in horses. Biopsy samples were collected for 

histopathological analysis and differen�al diagnosis. All the cases of tumor resolved completely in 30 to 50 days of topical 

applica�on of the extracts Fig.  (1A, 1B and 2).

(R.K. Dedar, Naveen Kumar, Shirish D. Narnaware, R.A. Legha and Yash Pal)

Management of seasonal derma��s in horses by using leaf extract of Aerva javanica

Occurrence of seasonal allergic derma��s, especially insect bite hypersensi�vity and atopic derma��s are very 

common in horses. At present there is no sa�sfactory treatment available for management of these skin allergies. 

Plant flavonoids such as querce�n, kaempferol and their glycoside deriva�ves have been reported for their an� 

allergic and an�-inflammatory proper�es. Clinical signs of the allergic derma��s in horses are alopecia, thickening 

of skin and itching. On histopathological examina�on of skin biopsy samples taken from the clinical cases epidermal 

hyperplasia, orthokerato�c and parakerato�c hyperkeratosis, spongiosis, occasional trichomalacia, mul�focal 

areas of aggrega�on of lymphocytes with or without infiltra�on of eosinophils were observed. Mass spectrometer 

analysis of more purified extract suggested a glycoside of kaempferol may be an ac�ve ingredient of the extract. A 

total of 11 clinical cases were treated successfully. 

(R.K. Dedar, Naveen Kumar, S.D. Narnaware, Jitender Singh, R.A. Legha and Yash Pal)

Iden�fica�on and evalua�on of Naphthoquinone deriva�ves against Trypanosoma evansi infec�on

Trypanosoma evansi is an extracellular flagellate blood protozoan parasite and an e�ological agent of animal 

trypanosomosis. Presently, only a few drugs are registered in India and have been used for the treatment of animal 

trypanosomosis, but these drugs show severe toxic effects and also have the problem of drug resistance. 

Naphthoquinones (NTQ) have been reported for their an�trypanosomal poten�al against other trypanosomes-T. 

brucei and T. cruzi. Six naphthoquinones (NTQ1-NTQ6) deriva�ves were selected and procured for evalua�on by 

demonstra�ng their growth inhibitory effect against T. evansi. All NTQs significantly (p<0.001) exhibited ac�vity 

Fig. 1(B): Malignant melanoma with many variable sized melanocytes, few of them are mito�c cell in dermis, necrosed and degenera�ng cell in epidermis.

Fig. 2: Suppression of warts on topical applica�on of the extract from figure A  to D.
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Fig. 2: Histopathological  changes in control and arthri�c mice. The car�lage is smooth, matrix, chondrocytes are organized into superficial, mid and deep 
zones in control animals. The surface discon�nuity extends through the mid zone in affected animal. 

needs to be elucidated for L. inermis Linn species especially which is grown in India. We assessed the phytochemical 

profile for presence of phyto-cons�tuents (alkaloids, carbohydrates, glycosides, steroids, flavonoids, saponins, tannins,  

proteins/amino acids and gums/mucilage) from various extracts of the plant leaves' and found alkaloids, steroids, 

flavonoids, saponins, tannins, proteins/amino acids in different extracts. 

The extracts were further purified by column chromatography for the isola�on of plant cons�tuents and monitored by 

thin layer chromatography (TLC), analysed by FTIR, HNMR, and GC-MS analysis. All the spectral results (IR, NMR, GC-

MS) suggest that the compounds from the extract contain aroma�c nucleus and OH group along with methoxy group, 

allyl as well as vinyl group. Fraxe�n 1(3H)-isobenzofuranone structures were confirmed in the frac�ons of CHCl  3

(70%)/ MeOH (30%) extract as observed as the potent cons�tuents. We also assessed the an�-inflammatory ac�vity 

by Nitric oxide produc�on in various leave's extracts as determined by Griess assay. Overall the highest nitric oxide 

produc�on by CHCl  (70%)/ MeOH (30%) was observed amongst various frac�ons at different concentra�ons. 3

Cytotoxicity studies revealed some of the leaf extracts have poten�al cytotoxic ac�vity on vero cells. Reducing the 

chloroform concentra�on during extrac�on decreases the cytotoxic effect on the cells. Although most of the 

components are biocompa�ble, however, the presence of cytotoxic compounds in some of these extracts warrants 

research for fabrica�on of suitable formula�ons comprising these cons�tuents to reduce its dose/toxicity for the use 

of beneficial effects of the plant components. 

 (Anju Manuja and Balvinder Kumar)

An�prolifera�ve ac�vity of leaf extract of Aerva javanica against malenoma and warts in horses

Many types of tumors such as sarcoids, melanoma, carcinoma and warts are observed in animals including horses. In our 

earlier study, leaf extract of Aerva javanica showed an� prolifera�ve ac�vity against proud flesh and sarcoids. This �me 

this extract was used against melanoma and warts in horses. Melanoma is a cancer of pigment cells of skin. Usually 

melanoma in horses is benign but cases of malignant melanoma are also reported in horses. Melanoma occurs as black 

lumps near hairless area usually on tail and around anus. Warts or papillomatosis are the most common tumor of horses 

Fig. 1(A): Suppression of malenoma on applica�on of extract
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caused by papilloma virus. At present no sa�sfactory treatment is available for warts in horses, however many of the 

cases show self recovery over the period in horses but malignant form may necessitate culling in some species.

A frac�on of methanol soluble frac�on of the aqueous extract of leaf of Aerva javanica was applied topically against two 

clinical cases of melanoma and two clinical cases of warts in horses. Biopsy samples were collected for 

histopathological analysis and differen�al diagnosis. All the cases of tumor resolved completely in 30 to 50 days of topical 

applica�on of the extracts Fig.  (1A, 1B and 2).

(R.K. Dedar, Naveen Kumar, Shirish D. Narnaware, R.A. Legha and Yash Pal)

Management of seasonal derma��s in horses by using leaf extract of Aerva javanica

Occurrence of seasonal allergic derma��s, especially insect bite hypersensi�vity and atopic derma��s are very 

common in horses. At present there is no sa�sfactory treatment available for management of these skin allergies. 

Plant flavonoids such as querce�n, kaempferol and their glycoside deriva�ves have been reported for their an� 

allergic and an�-inflammatory proper�es. Clinical signs of the allergic derma��s in horses are alopecia, thickening 

of skin and itching. On histopathological examina�on of skin biopsy samples taken from the clinical cases epidermal 

hyperplasia, orthokerato�c and parakerato�c hyperkeratosis, spongiosis, occasional trichomalacia, mul�focal 

areas of aggrega�on of lymphocytes with or without infiltra�on of eosinophils were observed. Mass spectrometer 

analysis of more purified extract suggested a glycoside of kaempferol may be an ac�ve ingredient of the extract. A 

total of 11 clinical cases were treated successfully. 

(R.K. Dedar, Naveen Kumar, S.D. Narnaware, Jitender Singh, R.A. Legha and Yash Pal)

Iden�fica�on and evalua�on of Naphthoquinone deriva�ves against Trypanosoma evansi infec�on

Trypanosoma evansi is an extracellular flagellate blood protozoan parasite and an e�ological agent of animal 

trypanosomosis. Presently, only a few drugs are registered in India and have been used for the treatment of animal 

trypanosomosis, but these drugs show severe toxic effects and also have the problem of drug resistance. 

Naphthoquinones (NTQ) have been reported for their an�trypanosomal poten�al against other trypanosomes-T. 

brucei and T. cruzi. Six naphthoquinones (NTQ1-NTQ6) deriva�ves were selected and procured for evalua�on by 

demonstra�ng their growth inhibitory effect against T. evansi. All NTQs significantly (p<0.001) exhibited ac�vity 

Fig. 1(B): Malignant melanoma with many variable sized melanocytes, few of them are mito�c cell in dermis, necrosed and degenera�ng cell in epidermis.

Fig. 2: Suppression of warts on topical applica�on of the extract from figure A  to D.
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against parasite growth and mul�plica�on with IC values of 11.48 µM, 373.6 µM, 12.97 µM, 21.97 µM, 18.19 µM 50 

and 5.758 µM but NTQ1, NTQ3 and NTQ6 were selected based on their IC  value for further studies (Fig. 1a). The 50

dose-and �me-dependent morphological effect (Fig. 1b) on parasite were evaluated including the measurement of 

reac�ve oxygen species (ROS) by spectro-fluorometery and measurement of apoptosis using Annexin V-FITC kit by 

flow cytometry. The selected NTQs exhibited a significant produc�on of ROS and displayed a significant percent 
+ - + +early apopto�c cell (AV PI ) and significant percent necro�c cell (AV PI ) in the axenic culture of T. evansi than 

quinapyramine methyl sulphate (QPS), as reference control (Fig. 2a). NTQs also showed more cytotoxic effect on 

horse peripheral blood mononuclear cells as compared to QPS (Fig. 2b). Therefore, we confirmed the 

an�trypanosomal ac�vity and apopto�c-like mechanism of NTQs in an axenic culture of T. evansi. Further, the 

nanoformula�on of these compounds may be explored to reduce the dose and cytotoxic effect.

         (Ruma Rani and Rajender Kumar) 

Gene�c diversity of equid herpesvirus 1 isolated from abor�genic outbreaks in India

Equine herpesvirus 1 (EHV-1) causes abor�on, neonatal death, respiratory and neurological disease in equines and is 

endemic in India. The factors that contribute to the EHV-1 disease severity are not clearly known. It has been 

previously reported that the N752D subs�tu�on in the viral DNA polymerase (ORF30) is associated with neurological 

disease (equine herpesvirus myelopathy). 

To decipher the EHV-1 diversity amongst abor�genic isolates in India, we carried out the whole genomes sequencing of 

Indian EHV-1 isolates using NGS under Illumina pla�orm. EHV-1 isolates (n=7) isolated over a period of 15 years 

included in the study were low passage isolates from abor�genic outbreaks in northern India. On analyzing the 63 

Fig. 2 (a): Flow cytometry apoptosis analysis of 2xNTQ6-treated 
Trypanosoma evansi using Annexin V/propidium iodide staining. LC 
indicates live cells, EAC indicates early apopto�c cells, LAC indicates 
late apopto�c cells and NC indicates necro�c cells. (b) In-vitro 
cytotoxicity analysis of different drug concentra�on on horse PBMCs.

Fig.1 (a): Growth inhibi�on curves depict log IC  value and IC  of the 50 50

naphthoquinone deriva�ves (NTQ1 to NTQ6) against Trypanosoma 
evansi in an axenic culture. (b) Depicts morphological changes in T. 
evansi a�er drug treatment.

ICAR-National Research Centre On Equines 39

whole genome sequences of EHV-1, 

Hasegawa, Kishino and Yano (HKY) + G 

model was found to be the best 

subs�tu�on model. EHV-1 isolates were 

analyzed using JmodelIest2 to find out 

the Randomized Axelerated Maximum 

Likelihood (RAxML) to construct the 

phylogene�c tree. 

Phylogene�c analys is  of regions 

spanning nearly 90% of the genome 

showed that up to 3 dis�nct viral clades 

have been circula�ng in India (Fig. 1). All 

the Indian isolates clustered away from 

the UK isolates with reliable bootstrap 

values except for the Essex isolate. 

Among the Indian isolates, all the Hisar 

isolates clustered to a sub-node, away 

from the H14 and Meerut isolates. Delhi 

isolate was found to be the farthest from 

the merit isolates. One of the abor�genic 

isolates had the N752D subs�tu�on, 

whereas all other abor�on isolates were 

non-neuropathic. The bioinforma�c 

analysis suggested that diverse strains of 

EHV-1 are circula�ng in India and 

causing abor�ons in pregnant mares.

(B.R. Gula�, T. Riyesh, N. Kumar and R.K. Gandham)

Detec�on of Equine gammaherpesvirus 2 and 5 in nasal swabs of asymptoma�c horses in India

Equine gammaherpesvirus 2 (EHV-2) and 5 (EHV-5) are members of the family Herpesviridae, subfamily 

Gammaherpesvirinae and genus Percavirus. Infec�ons due to EHV are associated with respiratory diseases, pharyngi�s, 

enlarged lymph nodes, nasal discharge, coughing, fever, lack of appe�te and poor performance. EHV-2 is also 

associated with keratoconjunc�vi�s and EHV-5 with equine mul�-nodular pulmonary fibrosis syndrome. Infec�on by 

EHV-2 and 5 occur in young foals with periodic reac�va�on of the latent virus during the life of the animal. Although 

the sites of latency are not clearly iden�fied, B lymphocytes are considered to be the major site of latency. EHV-2 and 

EHV-5 are recovered typically from nasal swabs, respiratory fluids and peripheral blood lymphocytes.

Although -herpesvirus infec�ons (EHV-1& 4) are endemic in horses, herpesvirus infec�ons (EHV-2 & 5) have not been 

reported from India. Taqman probe-based real-�me PCR assays were standardized using primers and probes designed 

to detect the glycoprotein B gene of EHV-2 & 5. These assays were used to detect the occurrence of EHV-2 and EHV-5 

in the upper respiratory tract of asymptoma�c young horses.

Nasal swabs from 88 apparently healthy young Thoroughbred horses of either sex (between age 3 months and 2 years) 

were collected in viral transport medium. On tes�ng DNA samples isolated from swabs, 59 (67.04%) were posi�ve for 

EHV-2, 42 (47.72%) for EHV-5 and 38 (43.18%) were posi�ve for both EHV-2 and EHV-5 (Table 1).

(B.R. Gula�, T. Riyesh, N. Kumar and G. Bishnoi)

Fig. 1: EHV-1 WGS tree

Table 1. Detec�on of EHV-2 and EHV-5 

Parameter  EHV-2 Results

  Posi�ve Nega�ve Total

 Posi�ve 38 4 42

 Nega�ve 21 25 46

 Total 59 29 88
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against parasite growth and mul�plica�on with IC values of 11.48 µM, 373.6 µM, 12.97 µM, 21.97 µM, 18.19 µM 50 

and 5.758 µM but NTQ1, NTQ3 and NTQ6 were selected based on their IC  value for further studies (Fig. 1a). The 50

dose-and �me-dependent morphological effect (Fig. 1b) on parasite were evaluated including the measurement of 

reac�ve oxygen species (ROS) by spectro-fluorometery and measurement of apoptosis using Annexin V-FITC kit by 

flow cytometry. The selected NTQs exhibited a significant produc�on of ROS and displayed a significant percent 
+ - + +early apopto�c cell (AV PI ) and significant percent necro�c cell (AV PI ) in the axenic culture of T. evansi than 

quinapyramine methyl sulphate (QPS), as reference control (Fig. 2a). NTQs also showed more cytotoxic effect on 

horse peripheral blood mononuclear cells as compared to QPS (Fig. 2b). Therefore, we confirmed the 

an�trypanosomal ac�vity and apopto�c-like mechanism of NTQs in an axenic culture of T. evansi. Further, the 

nanoformula�on of these compounds may be explored to reduce the dose and cytotoxic effect.

         (Ruma Rani and Rajender Kumar) 

Gene�c diversity of equid herpesvirus 1 isolated from abor�genic outbreaks in India

Equine herpesvirus 1 (EHV-1) causes abor�on, neonatal death, respiratory and neurological disease in equines and is 

endemic in India. The factors that contribute to the EHV-1 disease severity are not clearly known. It has been 

previously reported that the N752D subs�tu�on in the viral DNA polymerase (ORF30) is associated with neurological 

disease (equine herpesvirus myelopathy). 

To decipher the EHV-1 diversity amongst abor�genic isolates in India, we carried out the whole genomes sequencing of 

Indian EHV-1 isolates using NGS under Illumina pla�orm. EHV-1 isolates (n=7) isolated over a period of 15 years 

included in the study were low passage isolates from abor�genic outbreaks in northern India. On analyzing the 63 

Fig. 2 (a): Flow cytometry apoptosis analysis of 2xNTQ6-treated 
Trypanosoma evansi using Annexin V/propidium iodide staining. LC 
indicates live cells, EAC indicates early apopto�c cells, LAC indicates 
late apopto�c cells and NC indicates necro�c cells. (b) In-vitro 
cytotoxicity analysis of different drug concentra�on on horse PBMCs.

Fig.1 (a): Growth inhibi�on curves depict log IC  value and IC  of the 50 50

naphthoquinone deriva�ves (NTQ1 to NTQ6) against Trypanosoma 
evansi in an axenic culture. (b) Depicts morphological changes in T. 
evansi a�er drug treatment.

ICAR-National Research Centre On Equines 39

whole genome sequences of EHV-1, 

Hasegawa, Kishino and Yano (HKY) + G 

model was found to be the best 

subs�tu�on model. EHV-1 isolates were 

analyzed using JmodelIest2 to find out 

the Randomized Axelerated Maximum 

Likelihood (RAxML) to construct the 

phylogene�c tree. 

Phylogene�c analys is  of regions 

spanning nearly 90% of the genome 

showed that up to 3 dis�nct viral clades 

have been circula�ng in India (Fig. 1). All 

the Indian isolates clustered away from 

the UK isolates with reliable bootstrap 

values except for the Essex isolate. 

Among the Indian isolates, all the Hisar 

isolates clustered to a sub-node, away 

from the H14 and Meerut isolates. Delhi 

isolate was found to be the farthest from 

the merit isolates. One of the abor�genic 

isolates had the N752D subs�tu�on, 

whereas all other abor�on isolates were 

non-neuropathic. The bioinforma�c 

analysis suggested that diverse strains of 

EHV-1 are circula�ng in India and 

causing abor�ons in pregnant mares.

(B.R. Gula�, T. Riyesh, N. Kumar and R.K. Gandham)

Detec�on of Equine gammaherpesvirus 2 and 5 in nasal swabs of asymptoma�c horses in India

Equine gammaherpesvirus 2 (EHV-2) and 5 (EHV-5) are members of the family Herpesviridae, subfamily 

Gammaherpesvirinae and genus Percavirus. Infec�ons due to EHV are associated with respiratory diseases, pharyngi�s, 

enlarged lymph nodes, nasal discharge, coughing, fever, lack of appe�te and poor performance. EHV-2 is also 

associated with keratoconjunc�vi�s and EHV-5 with equine mul�-nodular pulmonary fibrosis syndrome. Infec�on by 

EHV-2 and 5 occur in young foals with periodic reac�va�on of the latent virus during the life of the animal. Although 

the sites of latency are not clearly iden�fied, B lymphocytes are considered to be the major site of latency. EHV-2 and 

EHV-5 are recovered typically from nasal swabs, respiratory fluids and peripheral blood lymphocytes.

Although -herpesvirus infec�ons (EHV-1& 4) are endemic in horses, herpesvirus infec�ons (EHV-2 & 5) have not been 

reported from India. Taqman probe-based real-�me PCR assays were standardized using primers and probes designed 

to detect the glycoprotein B gene of EHV-2 & 5. These assays were used to detect the occurrence of EHV-2 and EHV-5 

in the upper respiratory tract of asymptoma�c young horses.

Nasal swabs from 88 apparently healthy young Thoroughbred horses of either sex (between age 3 months and 2 years) 

were collected in viral transport medium. On tes�ng DNA samples isolated from swabs, 59 (67.04%) were posi�ve for 

EHV-2, 42 (47.72%) for EHV-5 and 38 (43.18%) were posi�ve for both EHV-2 and EHV-5 (Table 1).

(B.R. Gula�, T. Riyesh, N. Kumar and G. Bishnoi)

Fig. 1: EHV-1 WGS tree

Table 1. Detec�on of EHV-2 and EHV-5 

Parameter  EHV-2 Results

  Posi�ve Nega�ve Total

 Posi�ve 38 4 42

 Nega�ve 21 25 46

 Total 59 29 88
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Table 1:  Allele numbers of seven conserved genes and sequence types of Indian strains of Streptococcus equi

Isolate  Organism arcC nrdE proS spi tdk tpi yqiL  ST

4058 S. equi 45 45 45 45 45 45 45 179

4057 S. equi 45 47 45 45 45 45 45 283

4399 S. equi 45 45 45 45 45 45 45 179

4052 S. equi 45 47 45 45 45 45 45 283

4401 S. equi 45 47 45 45 45 45 45 283

4403 S. equi 45 47 45 45 45 45 45 283

4055 S. equi 45 47 45 45 45 45 45 283

2508 S. equi 45 47 45 45 45 45 45 283

2759 S. equi 45 47 45 45 45 45 45 283

2757 S. equi 45 47 45 45 45 45 45 283

3617 S. equi 45 45 45 45 45 45 45 179

3615 S. equi 45 45 45 45 45 45 45 179

3619 S. equi 39 47 45 45 45 45 45 New

2760 S. equi 45 47 45 45 45 45 45 283

2756 S. equi 45 45 45 45 45 45 12 New

869 S. equi 3 3 14 3 36 3 64 New

871 S. equi 33 33 40 37 28 1 47 211

873 S. equi 13 42 14 21 36 13 41 New

874 S. equi 12 42 10 67 44 46 12 New

881 S. equi 34 11 45 64 4 14 30 New

905 S. equi 45 45 45 45 23 45 45 151

294 S. equi 45 47 46 45 45 45 45 New

1245 S. equi 2 36 14 42 36 4 2 New

300 S. equi 45 47 45 45 45 45 45 283

2576 S. equi 45 45 45 45 45 45 45 283

2577 S. equi 45 47 45 45 45 45 45 283

2697 S. equi 45 47 45 45 45 45 45 283

2839 S. equi 45 47 45 45 45 45 45 283

2842 S. equi 45 47 45 45 45 45 45 283

2845 S. equi 45 45 45 45 45 45 45 179

3565 S. equi 45 47 45 45 45 45 45 283

3616 S. equi 45 47 45 45 45 45 45 283

Novel genomic constella�ons of Indian isolates of Streptococcus equi

Mul�locus sequence typing (MLST) is molecular technique devised to study the molecular epidemiology and gene�c 

structure of microorganisms. Streptococcus equi is the causa�ve agent of strangles. The disease is economically 

important and the most contagious infec�ous disease of horses, mules and donkeys in India. The organism has been 

isolated from many diseased animals but not characterized at molecular level to ascertain the diversity of microbial 

popula�on in India. The MLST scheme for the β-hemoly�c, Lancefield group C streptococcal bacteria Streptococcus 

equi and S. zooepidemicus has been developed based on sequencing of seven highly conserved housekeeping genes at 

the Animal Health Trust. UK. This study analysed the sequences of these seven genes from forty one isolates of the 

bacteria isolated from field cases. The genomic constella�ons suggest the presence of novel isolates of S. equi in India. 

Allele numbers have been assigned to each unique gene sequence and analyzed to determine sequence types (ST) for 

each isolate by combina�on of alleles (Table 1). 
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3652 S. equi 45 47 45 45 45 45 45 283

3658 S. equi 45 47 45 45 45 45 45 283

4045 S. equi 45 47 45 45 45 45 45 283

4053 S. equi 45 47 45 45 45 45 45 283

3566 S. equi 6 45 45 45 45 45 45 New

4047 S. equi 45 47 45 45 45 45 45 283

4049 S. equi 45 47 45 45 45 45 45 283

4051 S. equi 45 47 45 45 45 45 45 283

4054 S. equi 45 45 45 45 45 45 45 179

Out of the total 41 S. equi isolates 6 isolates exactly matched ST 179, 24 isolates to ST 283 and one each to 211 and 151 

sequence types already documented in BIGSdb. Nine isolates had novel genomic constella�ons that have not been 

reported from any part of the world. MLST analysis also revealed that the genomic combina�on of two isolates of S. 

zooepidemicus and S. equisimilis were also novel and not reported earlier. The nine gene�cally novel isolates of S. equi 

circula�ng in India matched par�ally to ST 3, 17, 96, 179, 180, 245, 250, 283, 328, 358, 362, 420, 423, 425, 457, 461, 

487, 509 and 510 isolated from different parts of the World. The two isolates of S. zooepidemicus also had novel 

genomic combina�on of the conserved gene alleles and par�ally matched to 17, 69, 151, 179, 281, 282, 283, 325, 358, 

379, 395, 396, 402, 422, 423 and 516 sequence types at different number of loci in S. zooepidemicus genomic 

databases.

(Balvinder Kumar, Dharvi Chhabra, R.K. Vaid, Anju Manuja, K. Shanmugasundram and H.S. Singha) 

Na�onal Centre for Veterinary Type Cultures (NCVTC)

Authen�ca�on and accessioning of viruses of animal origin

NCVTC virus repository is being strengthened with the addi�on of viruses from different geographical loca�ons of the 

country through the deposi�on/collec�on of isolates and clinical samples from different animals and poultry. During 

the year 2020, a total of 100 different biological samples viz., �ssues, swabs and blood were collected / received from 

Hisar, Ranchi, Sirsa and Jaipur. The samples were processed for isola�on of different viruses. The details of virus 

authen�ca�ons/isola�ons and acccessions (27 nos.) are as follows (Table 1). 

Authen�ca�on of isolates /samples

a. Isola�on and authen�ca�on of Fowl adenovirus: A 

total of 10 fowl adenoviruses (FAV) were isolated, 

authen�cated by amplifica�on of DNA polymerase (580 

bp) and hexon (900 bp) gene. The isolated viruses were 

accessioned in the repository upon confirma�on of viability 

in CEL cells.

b. Isola�on and authen�ca�on of Infec�ous bronchi�s virus: 

Four Infec�ous bronchi�s virus isolates were also 

authen�cated from poultry intes�nal �ssues by amplifica�on 

of spike gene (370 bp).  The viability of the virus isolates was 

confirmed in 10 days old SPF eggs by allantoic route of 

inocula�on.

c. Authen�ca�on of Bluetongue virus: One BTV isolates 

received from CIRB, Hisar was authen�cated by 

amplifica�on

of NS1 gene (273 bp) and the confirma�on of viability in BHK21 cell line is underway.

d. Authen�ca�on & characteriza�on of Jaagsiekte sheep retrovirus (JSRV): An outbreak was inves�gated in Jaipur 

(India) wherein Sheep were infected. The biological samples (swab) were collected and processed in the lab. The 

e�ological agent was iden�fied as Jaagsiekte sheep retrovirus which has been reported for the first �me in India. The 

samples were subjected to PCR for confirma�on by targe�ng the Protease (313 bp) gene. Upon confirma�on the virus 

sample has been sent for genome sequencing. 

Table 1: Acquisi�on / Receipt of viral isolates during 2020

Depositor Virus isolates Number

NCVTC, Hisar ANV 4

 LSDV 2

 IBV 4

 SARS-CoV2 2

 FAdV 10

TANUVAS FAdV 1

VRCVV Bluetongue virus 3

CIRB, Hisar Bluetongue virus 1

 Total 27
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Table 1:  Allele numbers of seven conserved genes and sequence types of Indian strains of Streptococcus equi

Isolate  Organism arcC nrdE proS spi tdk tpi yqiL  ST

4058 S. equi 45 45 45 45 45 45 45 179

4057 S. equi 45 47 45 45 45 45 45 283

4399 S. equi 45 45 45 45 45 45 45 179

4052 S. equi 45 47 45 45 45 45 45 283

4401 S. equi 45 47 45 45 45 45 45 283

4403 S. equi 45 47 45 45 45 45 45 283

4055 S. equi 45 47 45 45 45 45 45 283

2508 S. equi 45 47 45 45 45 45 45 283

2759 S. equi 45 47 45 45 45 45 45 283

2757 S. equi 45 47 45 45 45 45 45 283

3617 S. equi 45 45 45 45 45 45 45 179

3615 S. equi 45 45 45 45 45 45 45 179

3619 S. equi 39 47 45 45 45 45 45 New

2760 S. equi 45 47 45 45 45 45 45 283

2756 S. equi 45 45 45 45 45 45 12 New

869 S. equi 3 3 14 3 36 3 64 New

871 S. equi 33 33 40 37 28 1 47 211

873 S. equi 13 42 14 21 36 13 41 New

874 S. equi 12 42 10 67 44 46 12 New

881 S. equi 34 11 45 64 4 14 30 New

905 S. equi 45 45 45 45 23 45 45 151

294 S. equi 45 47 46 45 45 45 45 New

1245 S. equi 2 36 14 42 36 4 2 New

300 S. equi 45 47 45 45 45 45 45 283

2576 S. equi 45 45 45 45 45 45 45 283

2577 S. equi 45 47 45 45 45 45 45 283

2697 S. equi 45 47 45 45 45 45 45 283

2839 S. equi 45 47 45 45 45 45 45 283

2842 S. equi 45 47 45 45 45 45 45 283

2845 S. equi 45 45 45 45 45 45 45 179

3565 S. equi 45 47 45 45 45 45 45 283

3616 S. equi 45 47 45 45 45 45 45 283

Novel genomic constella�ons of Indian isolates of Streptococcus equi

Mul�locus sequence typing (MLST) is molecular technique devised to study the molecular epidemiology and gene�c 

structure of microorganisms. Streptococcus equi is the causa�ve agent of strangles. The disease is economically 

important and the most contagious infec�ous disease of horses, mules and donkeys in India. The organism has been 

isolated from many diseased animals but not characterized at molecular level to ascertain the diversity of microbial 

popula�on in India. The MLST scheme for the β-hemoly�c, Lancefield group C streptococcal bacteria Streptococcus 

equi and S. zooepidemicus has been developed based on sequencing of seven highly conserved housekeeping genes at 

the Animal Health Trust. UK. This study analysed the sequences of these seven genes from forty one isolates of the 

bacteria isolated from field cases. The genomic constella�ons suggest the presence of novel isolates of S. equi in India. 

Allele numbers have been assigned to each unique gene sequence and analyzed to determine sequence types (ST) for 

each isolate by combina�on of alleles (Table 1). 
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3652 S. equi 45 47 45 45 45 45 45 283

3658 S. equi 45 47 45 45 45 45 45 283

4045 S. equi 45 47 45 45 45 45 45 283

4053 S. equi 45 47 45 45 45 45 45 283

3566 S. equi 6 45 45 45 45 45 45 New

4047 S. equi 45 47 45 45 45 45 45 283

4049 S. equi 45 47 45 45 45 45 45 283

4051 S. equi 45 47 45 45 45 45 45 283

4054 S. equi 45 45 45 45 45 45 45 179

Out of the total 41 S. equi isolates 6 isolates exactly matched ST 179, 24 isolates to ST 283 and one each to 211 and 151 

sequence types already documented in BIGSdb. Nine isolates had novel genomic constella�ons that have not been 

reported from any part of the world. MLST analysis also revealed that the genomic combina�on of two isolates of S. 

zooepidemicus and S. equisimilis were also novel and not reported earlier. The nine gene�cally novel isolates of S. equi 

circula�ng in India matched par�ally to ST 3, 17, 96, 179, 180, 245, 250, 283, 328, 358, 362, 420, 423, 425, 457, 461, 

487, 509 and 510 isolated from different parts of the World. The two isolates of S. zooepidemicus also had novel 

genomic combina�on of the conserved gene alleles and par�ally matched to 17, 69, 151, 179, 281, 282, 283, 325, 358, 

379, 395, 396, 402, 422, 423 and 516 sequence types at different number of loci in S. zooepidemicus genomic 

databases.

(Balvinder Kumar, Dharvi Chhabra, R.K. Vaid, Anju Manuja, K. Shanmugasundram and H.S. Singha) 

Na�onal Centre for Veterinary Type Cultures (NCVTC)

Authen�ca�on and accessioning of viruses of animal origin

NCVTC virus repository is being strengthened with the addi�on of viruses from different geographical loca�ons of the 

country through the deposi�on/collec�on of isolates and clinical samples from different animals and poultry. During 

the year 2020, a total of 100 different biological samples viz., �ssues, swabs and blood were collected / received from 

Hisar, Ranchi, Sirsa and Jaipur. The samples were processed for isola�on of different viruses. The details of virus 

authen�ca�ons/isola�ons and acccessions (27 nos.) are as follows (Table 1). 

Authen�ca�on of isolates /samples

a. Isola�on and authen�ca�on of Fowl adenovirus: A 

total of 10 fowl adenoviruses (FAV) were isolated, 

authen�cated by amplifica�on of DNA polymerase (580 

bp) and hexon (900 bp) gene. The isolated viruses were 

accessioned in the repository upon confirma�on of viability 

in CEL cells.

b. Isola�on and authen�ca�on of Infec�ous bronchi�s virus: 

Four Infec�ous bronchi�s virus isolates were also 

authen�cated from poultry intes�nal �ssues by amplifica�on 

of spike gene (370 bp).  The viability of the virus isolates was 

confirmed in 10 days old SPF eggs by allantoic route of 

inocula�on.

c. Authen�ca�on of Bluetongue virus: One BTV isolates 

received from CIRB, Hisar was authen�cated by 

amplifica�on

of NS1 gene (273 bp) and the confirma�on of viability in BHK21 cell line is underway.

d. Authen�ca�on & characteriza�on of Jaagsiekte sheep retrovirus (JSRV): An outbreak was inves�gated in Jaipur 

(India) wherein Sheep were infected. The biological samples (swab) were collected and processed in the lab. The 

e�ological agent was iden�fied as Jaagsiekte sheep retrovirus which has been reported for the first �me in India. The 

samples were subjected to PCR for confirma�on by targe�ng the Protease (313 bp) gene. Upon confirma�on the virus 

sample has been sent for genome sequencing. 

Table 1: Acquisi�on / Receipt of viral isolates during 2020

Depositor Virus isolates Number

NCVTC, Hisar ANV 4

 LSDV 2

 IBV 4

 SARS-CoV2 2

 FAdV 10

TANUVAS FAdV 1

VRCVV Bluetongue virus 3

CIRB, Hisar Bluetongue virus 1

 Total 27
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e. Isola�on and accessioning of SARSCoV-2: Two SARSCoV-2 posi�ve human clinical samples were passaged in Vero 

cells and their viability was confirmed and accessioned in the repository.

Preserva�on & revival of preserved viral isolates

The NCVTC repository is currently maintaining more than 300 virus isolates, the isolates are preserved by freeze drying 
0as well as their storage in -80 C deep freezers. During the year, 22 accessioned viruses were preserved through bulk 

produc�on. The isolates included 10 FAV, 4 ANV, 4 IBV, 2 LSDV and 2 SARS-CoV2. Furthermore, 34 previously 

preserved viruses including buffalopox virus (5), BTV (6), IBDV (4), NDV (8), CSFV (3), SWPV (2), DPV (3), FPV (2) and 

Pigeonpox virus were revived and checked for their viability. The viruses were found viable.

First successful isola�on of LSDV in India

Lumpy skin disease (LSD) has devasta�ng economic impact. During the last decade, LSD had spread to clima�cally new 

and previously disease-free countries, which also includes its recent emergence in the Indian subcon�nent (2019). We 

confirmed the LSD outbreak from ca�le in Ranchi (India). Virus was isolated from the scabs (skin lesions) in the primary 

goat kidney cells. Phylogene�c analysis based on nucleo�de sequencing of LSD virus (LSDV) ORF011, ORF012 and 

ORF036 suggested that the isolated virus (LSDV/Bostaurus-tc/India/2019/Ranchi) is closely related to Kenyan LSDV 

strains. Further, we adapted the isolated virus in Vero cells. We have described the first successful isola�on of LSDV in 

India, besides providing insights into the life cycle of Vero cell-adapted LSDV.

Host pathogen interac�on studies: Virus is an obligatory intracellular parasite which relies on the host machinery 

upon infec�on. The virology laboratory at NCVTC has reported some of the important host factors which are 

cri�cally required for virus replica�on.

An�viral ac�vity of Apigenin against buffalopox: Novel mechanis�c insights and drug-resistance considera�ons

We describe herein that Apigenin, which is a dietary flavonoid, exerts a strong in vitro and in ovo an�viral efficacy against 

buffalopox virus (BPXV). Apigenin treatment was shown to inhibit synthesis of viral DNA, mRNA and proteins, without 

affec�ng other steps of viral life cycle such as a�achment, entry and budding. Although the major mode of an�viral 

ac�on of Apigenin was shown to be mediated via targe�ng certain cellular factors, a modest inhibitory effect of 

Apigenin was also observed directly on viral polymerase. We also evaluated the selec�on of drug-resistant virus 

variants under long-term selec�on pressure of Apigenin. Wherein Apigenin-resistant mutants were not observed up to 

~ P20 (passage 20), a significant resistance was observed to the an�viral ac�on of Apigenin at ~ P30. However, a high 

degree resistance could not be observed even up to P60. To the best of our knowledge, this is the first report describing 

in vitro and in ovo an�viral efficacy of Apigenin against poxvirus infec�on. The study also provides mechanis�c insights 

on the an�viral ac�vity of Apigenin and selec�on of poten�al Apigenin-resistant mutants upon long-term culture.

 (Sanjay Barua, Naveen Kumar and Riyesh T.)
Role of p38 MAP Kinase in buffalo pox virus replica�on

The study has been planned with an objec�ve to elucidate the mechanisms underlying regula�on of BPXV replica�on 

by p38 MAPK as well as to study the acquisi�on of poten�al an�viral drug resistance against SB239063. During the 

year, the cytotoxic concentra�on 50 (CC ) of SB239063 (p38 MAPK) inhibitor was evaluated in vero cells. Furthermore 50

the guide RNA's of the four isoforms of p38 MAP kinase were designed. Further work on conduc�ng step specific 

assays so as to explore the molecular mechanism of p38 MAPK in BPXV replica�on is underway. 

Eme�ne as an an�viral agent suppresses SARS-CoV-2 replica�on by inhibi�ng interac�on of viral mRNA with eIF4E:

Eme�ne is a FDA-approved drug for the treatment of amebiasis.  In the recent �mes we had   also demonstrated the 

an�viral efficacy of eme�ne against some RNA and DNA viruses. Following emergence of the COVID-19, we further 

evaluated the in vitro an�viral ac�vity of eme�ne against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-

2). The therapeu�c index of eme�ne was determined to be 10910.4, at a cytotoxic concentra�on 50 (CC ) of 1603.8 50

nM and effec�ve concentra�on 50 (EC ) of 0.147 nM. Besides, we also demonstrated the protec�ve efficacy of 50

eme�ne against lethal challenge with infec�ous bronchi�s virus (IBV; a chicken coronavirus) in the embryonated 

chicken egg infec�on model. Eme�ne treatment was shown to decrease viral RNA and protein synthesis without 

affec�ng other steps of viral life cycle such as a�achment, entry and budding. In a chroma�n immunoprecipita�on 

(CHIP) assay, eme�ne was shown to disrupt the binding of SARSCoV-2 RNA with eIF4E (eukaryo�c transla�on 

ini�a�on factor 4E, a cellular cap-binding protein required for ini�a�on of protein transla�on) (Fig. 1).

Fig. 1: Clinical findings. (a) Nodules all over the body surface in 
ca�le (b) Nodules are circumscribed, round, slightly raised, firm, 
painful and are 1-3 cm in size. (c) Ruptured nodules that created 
a deep-seated wound. (d). Wounds invaded by secondary 
bacterial infec�on leading to suppura�on and sloughing. (e) 
Extensive lesions in the fetlock region extending up to the 
underlying subcui�s and muscle.  (f) Necrosis of the skin nodule 
resul�ng in hard, raised areas “sit-fasts”.  
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Further, SARSCoV-2 was shown to exploit ERK/MNK1/ 

eIF4E signalling pathway for its effec�ve replica�on in 

the target cells. To conclude, eme�ne targets SARSCoV-2 

protein synthesis which is mediated via inhibi�ng the 

interac�on of SARS-CoV-2 RNA with eIF4E. This is a 

novel mechanis�c insight on the an�viral efficacy of 

eme�ne. In vitro an�viral efficacy against SARSCoV-2 and 

its ability to protect chicken embryos against IBV 

suggests that eme�ne could be repurposed to treat 

COVID-19.

   (Naveen Kumar and Riyesh T)

Isola�on and characteriza�on of lumpy skin disease 

virus from ca�le in India 

Lumpy skin disease (LSD) has devasta�ng economic 

impact. During the last decade, LSD had spread to 

clima�cally new and previously disease-free countries, 

which also includes its recent emergence in the Indian 

subcon�nent (2019). This study deals with the LSD 

outbreak(s) from ca�le in Ranchi (India). The most 

prominent clinical findings were skin nodules all over the 

body surface (Fig. 1) along with fever, oedema of legs, 

enlarged lymph nodes, lameness, anorexia and abor�ons 

with a morbidity rate of ~50% without any significant 

mortality. Virus was isolated from the scabs (skin lesions) 

in the primary goat kidney cells (Fig. 2). Phylogene�c 

analysis based on nucleo�de sequencing of LSD virus (LSDV) ORF011, ORF012 and ORF036 suggested that the 

isolated virus (LSDV/Bostaurus-tc/India/2019/Ranchi) is closely related to Kenyan LSDV strains. Further, we adapted 

the isolated virus in Vero cells. Infec�on of the isolated LSDV to Vero cells did not produce cytopathic effect (CPE) un�l 
ththe 4  blind passage, but upon adapta�on, it produced CPE (Fig 3) and high viral �tres in the cultured cells. The kine�cs 

of viral DNA synthesis and one-step growth curve analysis suggested that LSDV ini�ates synthesizing its genome at ~24 

hours post-infec�on (hpi) with a peak level at ~96 hpi whereas 

evidence of progeny virus par�cles was observed at 36-48 hours (h) 

with a peak �tre at ~120 h. To the best of our knowledge, this study 

describes the first successful isola�on of LSDV in India, besides 

providing insights into the life cycle of LSDV.

Genera�on of knockout cells using CRISPR/Cas9-mediated 

genome edi�ng

We exploited CRISPR/Cas9-mediated genome edi�ng to 

generate knockout (KO) HeLa cells with disrupted Phosphoribosyl 

formylglycinamidine Synthase (FPPS) gene. The small guide RNAs 

(sgRNAs) targe�ng FPPS genes were cloned into pL.CRISPR. 

EFS.GFP. Upon transfec�on into BHK21 cells, the recombinant 

constructs expressed respec�ve target CRISPR RNA (crRNA), 

trans-ac�va�ng CRISPR RNA (tracrRNA RNA) and Cas9, besides 

expressing green fluorescent protein (GFP). All the GFP 

expressing cells are likely to express sgRNA (crRNA+tracrRNA)/ 

Cas9 complex that cut the genome at the targeted sites. The GFP 

expressing cells were sorted by fluorescence ac�vated cell sorter 

(FACS) and cultured in 96-well �ssue culture plate to obtain single 

clones by limi�ng dilu�on assay (Fig 1). A�er culturing for about a 

week, the wells with a single clone were selected microscopically 

for further propaga�on. To evaluate gene edi�ng, all the single clones were subjected to amplify target genes by PCR. 

For further confirma�on of the gene edi�ng, the PCR products were subjected to nucleo�de sequencing and Western 

blo�ng.  Since PFAS is previously known to inhibit enetrovirus replica�on, we expected that PFAS knockout BHK21 

Fig. 1: Eme�ne blocks viral mRNA and eIF4E interac�on in inhibi�ng 
SARS-CoV-2 replica�on. SARS-CoV-2 exploits MAPK/ERK/MNK1/ 
eIF4E cell signalling pathway to effec�vely replicate in the target 
cells. Ac�vated eIF4E binds with 5’-cap structure of viral mRNA to 
ini�ates transla�on of viral proteins. Eme�ne blocks SARS-CoV-2 
protein synthesis by inhibi�ng interac�on of viral mRNA with eIF4E.

Annual Report - 2020Annual Report - 2020



ICAR-National Research Centre On Equines 42

e. Isola�on and accessioning of SARSCoV-2: Two SARSCoV-2 posi�ve human clinical samples were passaged in Vero 

cells and their viability was confirmed and accessioned in the repository.

Preserva�on & revival of preserved viral isolates

The NCVTC repository is currently maintaining more than 300 virus isolates, the isolates are preserved by freeze drying 
0as well as their storage in -80 C deep freezers. During the year, 22 accessioned viruses were preserved through bulk 

produc�on. The isolates included 10 FAV, 4 ANV, 4 IBV, 2 LSDV and 2 SARS-CoV2. Furthermore, 34 previously 

preserved viruses including buffalopox virus (5), BTV (6), IBDV (4), NDV (8), CSFV (3), SWPV (2), DPV (3), FPV (2) and 

Pigeonpox virus were revived and checked for their viability. The viruses were found viable.

First successful isola�on of LSDV in India

Lumpy skin disease (LSD) has devasta�ng economic impact. During the last decade, LSD had spread to clima�cally new 

and previously disease-free countries, which also includes its recent emergence in the Indian subcon�nent (2019). We 

confirmed the LSD outbreak from ca�le in Ranchi (India). Virus was isolated from the scabs (skin lesions) in the primary 

goat kidney cells. Phylogene�c analysis based on nucleo�de sequencing of LSD virus (LSDV) ORF011, ORF012 and 

ORF036 suggested that the isolated virus (LSDV/Bostaurus-tc/India/2019/Ranchi) is closely related to Kenyan LSDV 

strains. Further, we adapted the isolated virus in Vero cells. We have described the first successful isola�on of LSDV in 

India, besides providing insights into the life cycle of Vero cell-adapted LSDV.

Host pathogen interac�on studies: Virus is an obligatory intracellular parasite which relies on the host machinery 

upon infec�on. The virology laboratory at NCVTC has reported some of the important host factors which are 

cri�cally required for virus replica�on.

An�viral ac�vity of Apigenin against buffalopox: Novel mechanis�c insights and drug-resistance considera�ons

We describe herein that Apigenin, which is a dietary flavonoid, exerts a strong in vitro and in ovo an�viral efficacy against 

buffalopox virus (BPXV). Apigenin treatment was shown to inhibit synthesis of viral DNA, mRNA and proteins, without 

affec�ng other steps of viral life cycle such as a�achment, entry and budding. Although the major mode of an�viral 

ac�on of Apigenin was shown to be mediated via targe�ng certain cellular factors, a modest inhibitory effect of 

Apigenin was also observed directly on viral polymerase. We also evaluated the selec�on of drug-resistant virus 

variants under long-term selec�on pressure of Apigenin. Wherein Apigenin-resistant mutants were not observed up to 

~ P20 (passage 20), a significant resistance was observed to the an�viral ac�on of Apigenin at ~ P30. However, a high 

degree resistance could not be observed even up to P60. To the best of our knowledge, this is the first report describing 

in vitro and in ovo an�viral efficacy of Apigenin against poxvirus infec�on. The study also provides mechanis�c insights 

on the an�viral ac�vity of Apigenin and selec�on of poten�al Apigenin-resistant mutants upon long-term culture.

 (Sanjay Barua, Naveen Kumar and Riyesh T.)
Role of p38 MAP Kinase in buffalo pox virus replica�on

The study has been planned with an objec�ve to elucidate the mechanisms underlying regula�on of BPXV replica�on 

by p38 MAPK as well as to study the acquisi�on of poten�al an�viral drug resistance against SB239063. During the 

year, the cytotoxic concentra�on 50 (CC ) of SB239063 (p38 MAPK) inhibitor was evaluated in vero cells. Furthermore 50

the guide RNA's of the four isoforms of p38 MAP kinase were designed. Further work on conduc�ng step specific 

assays so as to explore the molecular mechanism of p38 MAPK in BPXV replica�on is underway. 

Eme�ne as an an�viral agent suppresses SARS-CoV-2 replica�on by inhibi�ng interac�on of viral mRNA with eIF4E:

Eme�ne is a FDA-approved drug for the treatment of amebiasis.  In the recent �mes we had   also demonstrated the 

an�viral efficacy of eme�ne against some RNA and DNA viruses. Following emergence of the COVID-19, we further 

evaluated the in vitro an�viral ac�vity of eme�ne against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-

2). The therapeu�c index of eme�ne was determined to be 10910.4, at a cytotoxic concentra�on 50 (CC ) of 1603.8 50

nM and effec�ve concentra�on 50 (EC ) of 0.147 nM. Besides, we also demonstrated the protec�ve efficacy of 50

eme�ne against lethal challenge with infec�ous bronchi�s virus (IBV; a chicken coronavirus) in the embryonated 

chicken egg infec�on model. Eme�ne treatment was shown to decrease viral RNA and protein synthesis without 

affec�ng other steps of viral life cycle such as a�achment, entry and budding. In a chroma�n immunoprecipita�on 

(CHIP) assay, eme�ne was shown to disrupt the binding of SARSCoV-2 RNA with eIF4E (eukaryo�c transla�on 

ini�a�on factor 4E, a cellular cap-binding protein required for ini�a�on of protein transla�on) (Fig. 1).

Fig. 1: Clinical findings. (a) Nodules all over the body surface in 
ca�le (b) Nodules are circumscribed, round, slightly raised, firm, 
painful and are 1-3 cm in size. (c) Ruptured nodules that created 
a deep-seated wound. (d). Wounds invaded by secondary 
bacterial infec�on leading to suppura�on and sloughing. (e) 
Extensive lesions in the fetlock region extending up to the 
underlying subcui�s and muscle.  (f) Necrosis of the skin nodule 
resul�ng in hard, raised areas “sit-fasts”.  
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Further, SARSCoV-2 was shown to exploit ERK/MNK1/ 

eIF4E signalling pathway for its effec�ve replica�on in 

the target cells. To conclude, eme�ne targets SARSCoV-2 

protein synthesis which is mediated via inhibi�ng the 

interac�on of SARS-CoV-2 RNA with eIF4E. This is a 

novel mechanis�c insight on the an�viral efficacy of 

eme�ne. In vitro an�viral efficacy against SARSCoV-2 and 

its ability to protect chicken embryos against IBV 

suggests that eme�ne could be repurposed to treat 

COVID-19.

   (Naveen Kumar and Riyesh T)

Isola�on and characteriza�on of lumpy skin disease 

virus from ca�le in India 

Lumpy skin disease (LSD) has devasta�ng economic 

impact. During the last decade, LSD had spread to 

clima�cally new and previously disease-free countries, 

which also includes its recent emergence in the Indian 

subcon�nent (2019). This study deals with the LSD 

outbreak(s) from ca�le in Ranchi (India). The most 

prominent clinical findings were skin nodules all over the 

body surface (Fig. 1) along with fever, oedema of legs, 

enlarged lymph nodes, lameness, anorexia and abor�ons 

with a morbidity rate of ~50% without any significant 

mortality. Virus was isolated from the scabs (skin lesions) 

in the primary goat kidney cells (Fig. 2). Phylogene�c 

analysis based on nucleo�de sequencing of LSD virus (LSDV) ORF011, ORF012 and ORF036 suggested that the 

isolated virus (LSDV/Bostaurus-tc/India/2019/Ranchi) is closely related to Kenyan LSDV strains. Further, we adapted 

the isolated virus in Vero cells. Infec�on of the isolated LSDV to Vero cells did not produce cytopathic effect (CPE) un�l 
ththe 4  blind passage, but upon adapta�on, it produced CPE (Fig 3) and high viral �tres in the cultured cells. The kine�cs 

of viral DNA synthesis and one-step growth curve analysis suggested that LSDV ini�ates synthesizing its genome at ~24 

hours post-infec�on (hpi) with a peak level at ~96 hpi whereas 

evidence of progeny virus par�cles was observed at 36-48 hours (h) 

with a peak �tre at ~120 h. To the best of our knowledge, this study 

describes the first successful isola�on of LSDV in India, besides 

providing insights into the life cycle of LSDV.

Genera�on of knockout cells using CRISPR/Cas9-mediated 

genome edi�ng

We exploited CRISPR/Cas9-mediated genome edi�ng to 

generate knockout (KO) HeLa cells with disrupted Phosphoribosyl 

formylglycinamidine Synthase (FPPS) gene. The small guide RNAs 

(sgRNAs) targe�ng FPPS genes were cloned into pL.CRISPR. 

EFS.GFP. Upon transfec�on into BHK21 cells, the recombinant 

constructs expressed respec�ve target CRISPR RNA (crRNA), 

trans-ac�va�ng CRISPR RNA (tracrRNA RNA) and Cas9, besides 

expressing green fluorescent protein (GFP). All the GFP 

expressing cells are likely to express sgRNA (crRNA+tracrRNA)/ 

Cas9 complex that cut the genome at the targeted sites. The GFP 

expressing cells were sorted by fluorescence ac�vated cell sorter 

(FACS) and cultured in 96-well �ssue culture plate to obtain single 

clones by limi�ng dilu�on assay (Fig 1). A�er culturing for about a 

week, the wells with a single clone were selected microscopically 

for further propaga�on. To evaluate gene edi�ng, all the single clones were subjected to amplify target genes by PCR. 

For further confirma�on of the gene edi�ng, the PCR products were subjected to nucleo�de sequencing and Western 

blo�ng.  Since PFAS is previously known to inhibit enetrovirus replica�on, we expected that PFAS knockout BHK21 

Fig. 1: Eme�ne blocks viral mRNA and eIF4E interac�on in inhibi�ng 
SARS-CoV-2 replica�on. SARS-CoV-2 exploits MAPK/ERK/MNK1/ 
eIF4E cell signalling pathway to effec�vely replicate in the target 
cells. Ac�vated eIF4E binds with 5’-cap structure of viral mRNA to 
ini�ates transla�on of viral proteins. Eme�ne blocks SARS-CoV-2 
protein synthesis by inhibi�ng interac�on of viral mRNA with eIF4E.
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cells would produce more FMDV. However, in contrary, when 

tested for FMDV sensi�vity, PFAS knockout BHK21 cells 

were found to produce about 50-fold fewer virus par�cles 

then wild type BHK21 cells sugges�ng a proviral role of PFAS 

in FMDV life cycle and that PFAS plays an antagonis�c role in 

the life cycle of different Picornaviridae family members. 

PFAS may therefore serve a potent host target for an�-

FMDV drug development. 

(Naveen Kumar, Sanjay Barua, Riyesh T. and B. Kumar)

Inves�ga�ng mechanisms underlying acquisi�on an�viral 

drug resistance against host-targe�ng agents

Due to high muta�on rates, viruses quickly become resistant 

at the druggable targets and pre-exis�ng immunity. The rise 

in incidence of drug resistance has prompted a shi� towards 

development of an�viral drugs. Host factors that are 

dispensable for host but are cri�cal to virus replica�on may 

serve as alternate targets for development of novel an�viral 

therapeu�cs. We screened a library of small molecule 

chemical inhibitors and iden�fied an�viral efficacy of 

sarco/endoplasmic re�culum calcium-ATPase (SERCA) 

inhibitor (Thapsigargin) and MNK1 (MAPK-interac�ng 

kinase) inhibitor (CGP57380) against paramyxoviruses 

[(Newcastle disease virus (NDV), peste des pe�ts ruminants 

virus (PPRV)] and buffalopox virus (BPXV), respec�vely. 

Whereas directly ac�ng agents are known to develop a 

complete 

Fig. 1: Genera�ng FPPS knock out cells by CRISPR/cas9-mediated genome edi�ng.  BHK21 cells were transfected with pL-CRISPR.EFS.GFP-FPPS 
constructs (plasmid expressing sgRNA that target FPPS gene). At 48 h post-transfec�on, cells were trypsinized and subjected to FACS (sor�ng) 
analysis. GFP expressing cells were collected asep�cally and cultured in 96 well plate at a dilu�on factor of 0.5 cell/ml so as to get a single cell 
clone/per well in the 96 well plate. Wells with single clone were iden�fied under microscope and further cultured in- 6-well plate, T25 flasks and 
finally in T75 flasks. Fourteen clones were evaluated for FPPS dusrup�on by PCR, nucleo�de sequencing and Western blot analysis. 
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res i s tance  wi th  6-10 

passages (P), Thapsigargin 

and CGP57380 (host-

targe�ng an�viral agents) 

did not induce genera�on 

of an�viral drug resistant 

phenotypes against NDV 

(up to ~P40) and BPXV 

(upto ~P25), respec�vely. 

However, at further higher 

passage (~P60 in BPXV 

and ~ P70 in NDV), a 

significant resistance was 

observed. Acquisi�on of 

an�viral drug resistance 

against host-targe�ng 

agents (SERCA/MNK1 

inhibitor) is intriguing and 

its mechanisms are not well understood. One possibility of acquisi�on of resistance to host-directed an�viral agents 

may be to generate defec�ve interfering (DI) par�cles (upon long-term virus culture) which differently suppress virus 

yield in drug-resistant and drug-suscep�ble viruses. In order to test this hypothesis, drug-resistant and drug-

suscep�ble NDV at passage level 70 (P70), plaque were purified (n=10 each) and evaluated for their sensi�vity to the 

drug (host-directed an�viral agent-Thapsigargin). Like virus mixtures (viral quasi species) (P70-Thapsigargin and P70-

Control), plaque purified P70-Control viruses showed more sensi�vity to the an�viral ac�on of Thapsigargin than 

plaque purified P70-Thapsigargin viruses. This suggests that acquisi�on of drug resistance against host-directed 

an�viral agents is not simply due to the genera�on of DI par�cles rather due to the specific events that may involve 

switch to use alternate host factors or increased affinity of the resistant viruses to its substrate. 

In order to further confirm the requirement of MNK1 by BPXV, MNK1 was amplified from Vero cells and cloned in 

pCDNA3.1 mammalian expression vector by using Gateway cloning technology. The cloning constructs are likely to be 

expressed as His-tagged fusion protein. The expression of fusion proteins was confirmed by transfec�on of the plasmid 

constructs into 293 T cells and subsequently by Western blot analysis using An�-His an�body (Fig. 1). It is planned to 

evaluate whether overexpression of MNK1 can rescue the inhibitory effect of MNK1 inhibitor in the target cells.

(Naveen Kumar and Sanjay Barua)

Effect of calcimime�c compound on Newcastle disease virus replica�on

Calcium has been iden�fied as an essen�al component in the different stages of the life cycle of viruses. Viruses may 

use calcium for their a�achment, entry, uncoa�ng, genome replica�on or virus release from cells. The role of calcium 

has been iden�fied in the growth of different paramyxoviruses such as measles and PPR viruses; however, the same has 
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Western blot 
Fig 1: pCDNA-DEST40_MNK1 and pCDNA DEST40_MNK2 clones were transfected to HEK293/HeLa 

cells and detected with C-Terminal 6x-His Tag.
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cells would produce more FMDV. However, in contrary, when 

tested for FMDV sensi�vity, PFAS knockout BHK21 cells 

were found to produce about 50-fold fewer virus par�cles 

then wild type BHK21 cells sugges�ng a proviral role of PFAS 

in FMDV life cycle and that PFAS plays an antagonis�c role in 

the life cycle of different Picornaviridae family members. 

PFAS may therefore serve a potent host target for an�-

FMDV drug development. 

(Naveen Kumar, Sanjay Barua, Riyesh T. and B. Kumar)

Inves�ga�ng mechanisms underlying acquisi�on an�viral 

drug resistance against host-targe�ng agents

Due to high muta�on rates, viruses quickly become resistant 

at the druggable targets and pre-exis�ng immunity. The rise 

in incidence of drug resistance has prompted a shi� towards 

development of an�viral drugs. Host factors that are 

dispensable for host but are cri�cal to virus replica�on may 

serve as alternate targets for development of novel an�viral 

therapeu�cs. We screened a library of small molecule 

chemical inhibitors and iden�fied an�viral efficacy of 

sarco/endoplasmic re�culum calcium-ATPase (SERCA) 

inhibitor (Thapsigargin) and MNK1 (MAPK-interac�ng 

kinase) inhibitor (CGP57380) against paramyxoviruses 

[(Newcastle disease virus (NDV), peste des pe�ts ruminants 

virus (PPRV)] and buffalopox virus (BPXV), respec�vely. 

Whereas directly ac�ng agents are known to develop a 

complete 

Fig. 1: Genera�ng FPPS knock out cells by CRISPR/cas9-mediated genome edi�ng.  BHK21 cells were transfected with pL-CRISPR.EFS.GFP-FPPS 
constructs (plasmid expressing sgRNA that target FPPS gene). At 48 h post-transfec�on, cells were trypsinized and subjected to FACS (sor�ng) 
analysis. GFP expressing cells were collected asep�cally and cultured in 96 well plate at a dilu�on factor of 0.5 cell/ml so as to get a single cell 
clone/per well in the 96 well plate. Wells with single clone were iden�fied under microscope and further cultured in- 6-well plate, T25 flasks and 
finally in T75 flasks. Fourteen clones were evaluated for FPPS dusrup�on by PCR, nucleo�de sequencing and Western blot analysis. 
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targe�ng an�viral agents) 

did not induce genera�on 
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phenotypes against NDV 

(up to ~P40) and BPXV 
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and ~ P70 in NDV), a 
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agents (SERCA/MNK1 

inhibitor) is intriguing and 
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may be to generate defec�ve interfering (DI) par�cles (upon long-term virus culture) which differently suppress virus 

yield in drug-resistant and drug-suscep�ble viruses. In order to test this hypothesis, drug-resistant and drug-

suscep�ble NDV at passage level 70 (P70), plaque were purified (n=10 each) and evaluated for their sensi�vity to the 

drug (host-directed an�viral agent-Thapsigargin). Like virus mixtures (viral quasi species) (P70-Thapsigargin and P70-

Control), plaque purified P70-Control viruses showed more sensi�vity to the an�viral ac�on of Thapsigargin than 

plaque purified P70-Thapsigargin viruses. This suggests that acquisi�on of drug resistance against host-directed 

an�viral agents is not simply due to the genera�on of DI par�cles rather due to the specific events that may involve 

switch to use alternate host factors or increased affinity of the resistant viruses to its substrate. 

In order to further confirm the requirement of MNK1 by BPXV, MNK1 was amplified from Vero cells and cloned in 

pCDNA3.1 mammalian expression vector by using Gateway cloning technology. The cloning constructs are likely to be 

expressed as His-tagged fusion protein. The expression of fusion proteins was confirmed by transfec�on of the plasmid 

constructs into 293 T cells and subsequently by Western blot analysis using An�-His an�body (Fig. 1). It is planned to 

evaluate whether overexpression of MNK1 can rescue the inhibitory effect of MNK1 inhibitor in the target cells.

(Naveen Kumar and Sanjay Barua)

Effect of calcimime�c compound on Newcastle disease virus replica�on

Calcium has been iden�fied as an essen�al component in the different stages of the life cycle of viruses. Viruses may 

use calcium for their a�achment, entry, uncoa�ng, genome replica�on or virus release from cells. The role of calcium 

has been iden�fied in the growth of different paramyxoviruses such as measles and PPR viruses; however, the same has 
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not been reported for Newcastle disease viruses (NDV).  Hence, in this study we tried to explore the role of calcium in 

the growth of NDV.  A plaque purified NDV available at NCVTC, Hisar was used in this study and all assays were 

performed in Vero cells. We used a calcimime�c compound (AC 265347) that has been found to modulate the entry of 

calcium into cells by binding to calcium sensing receptor (posi�ve allosteric modulator). Ini�ally, we performed an 

an�viral assay using noncytotoxic concentra�on of the compound and a 1.5 log reduc�on in virus growth was 

observed. Later, we performed step-specific assays to find out which stage of virus life cycle was affected by the 

compound. Our preliminary analysis revealed that both virus entry and release stages were affected (Fig. 1a, b, c).  

Further, analysis is underway to analyze the effect of the compound on virus genome and protein synthesis. 

A.  In vitro an�viral efficacy of calcimime�c compound: Vero cells, in triplicates, were infected with NDV at MOI of 0.1 

in the presence of indicted concentra�ons of AC 26534or vehicle-control. The virus par�cles released in the infected 

cell culture supernatants at 20 hpi were quan�fied by plaque assay.B.  Virus entry assay: Vero cell monolayers, in 
o o triplicates, were pre-chilled to 4 C and infected with NDV at MOI of 5 in drug-free medium for 1h at 4 C to permit 

a�achment. This was followed by washing with PBS and addi�on of fresh MEM containing 10 μM AC 265347or 
o vehicle-control. Entry was allowed to proceed at 37 C for 1h a�er which the cells were washed again with PBS and 

incubated with cell culture medium without any inhibitor. The progeny virus par�cles released in the infected cell 

culture supernatants at 16 h in the treated and untreated cells were �trated by plaque assay.

C.  Virus release assay: Confluent monolayers of Vero cells, in triplicates, were infected with NDV, for 2 h at MOI of 5 

followed by washing with PBS and addi�on of fresh MEM. At 10 hpi, cells were washed 5 �mes with chilled PBS 

followed by addi�on of fresh MEM containing 10 μM AC 265347or or vehicle-control. Virus release at indicated �me 

points (post- AC 265347 addi�on) was quan�fied by plaque assay.

(Riyesh T, Sanjay Barua and Naveen Kumar)

Authen�ca�on and accessioning of bacteria

During the year 2020, among the processed cultures, 75 cultures were accessioned in the bacterial repository which 

has led to total strength of Bacterial Culture Collec�on to 1502 veterinary bacteria. Cultures were submi�ed from 

Central Ins�tute for Fisheries Educa�on, Mumbai; SKUAST, Jammu; IVRI, Izatnagar; AAU, Khanapara, Post Graduate 

Ins�tute of Veterinary Educa�on & Research, Jaipur (RAJUVAS); CSWRI, Avikanagar; TANUVAS, Chennai; NRCC 

Bikaner, apart from accessions from NCVTC Bacteriology laboratory. In addi�on, many cultures are ready to be 

accessioned. Besides this, 57 pathological/other samples submi�ed/collected at NCVTC bacteriology laboratory; viz., 

samples from goat/sheep (25), buffalo (3), mice (9), equines PM samples (12), dog (1), donkey mare milk (5) including 

samples from contaminated  cell culture used in Theileria culturing, lead to isola�on of nearly 100 bacterial  cultures, 

which are preserved in general preserva�on. Some of the significant bacteria iden�fied are Pseudomonas indoloxydans 

(Ad1, Ad4); Comamona saqua�ca ssp. rana (Ad6, Ad8); Faecalibacter macacae (Ad17); Pseudomonas hydroly�ca (Ad19, 

Ad30, Ad21); Staphylococcus capi�s ssp. urealy�cus (Ad29); Arcanobacterium pluranimalium (Bu91) (Fig 1a, b); Pasteurella 

multocida subsp. gallicida strain NCTC 10204 (RR283; RR284); Streptococcus alactoly�cus (Ss23); Streptococcus 

gallinaceus (As3); Acinetobacter portensis (As3A); Streptomyces cacaoi subsp. cacaoi (As3B); Luteimonas marina (As3C); 

Escherichia fergusonii (Eq387, Mm17; Mm18A); Pseudomonas simiae (Eq392B); Streptococcus uberis (Mm18); 

Enterococcus hirae (Mm17A); Prolinoborus fasciculus (Eq414); Streptococcus suis (RR216; RR217; RR219; RR221; 

RR231); Streptococcus parasuis (Eq218); Streptococcus dysgalac�ae subsp. dysgalac�ae (RR220, RR222, RR224, RR225, 

RR226, RR227); Streptococcus dysgalac�ae ssp. equisimilis (RR223, RR228); Streptococcus gallinaceus (RR232); 

Bordetella avium (RR236); Aeromonas veronii bv. veronii (Aq1; Aq3; Aq72; BAA1043); Pseudomonas alcaligenes (Aq59C); 

Aeromonas punctata (Aq77); Aeromonas veronii bv. sobria (aq88); Aeromonas veronii (Aq88B); Staphylococcus arle�ae 

(As14); Staphylococcus sciuri (As14A); Staphylococcus equorum (As14B); Corynebacterium terpenotabidum (As14C); 

Leucobacterceler ssp. celer (As14D) (Fig 2a, b); Brucella tri�ci (As14E); Bacillus zhangzhouensis (Bu92); Corynebacterium 

lipophiloflavum (Bu92A); Clostridium ter�um (Bu92B); Paenibacillus alvei (Bu96, Bu96A); Bacillus circulans (Bu96B); 

Lysinibacillus boronitolerans (Bu96C); Solibacillus isronensis (Eq415: Eq415B); Terribacillus goriensis (Eq415A); 

Enterococcus faecium (Eq418); Weissella confusa (Eq418A). CIFE Mumbai has submi�ed an important isolate of 

Flavobacterium coloumnare, e�ological agent of Columnaris disease, a highly prevalent freshwater fish disease 

worldwide. SKUAST Jammu submi�ed 4 cultures out of which 2 significant cultures from dog urine were iden�fied as 

Burkholderi acontaminans and Achromobacter xylosoxidans. Anaerobic bacterium Clostridium butyricum was isolated 

from intes�nal content of buffalo mortality in NDRI, Karnal. It is a strictly anaerobic, Gram-posi�ve, spore-forming 

bacillus capable of producing high amounts of butyric acid, and is common human and animal gut commensal bacteria. 

The bacterium is commonly used as a probio�c in Asia but recently it has been associated with pathological condi�ons 

in humans. Apart from this, we have also iden�fied anaerobes viz., Paraclostridium sordelli, and Clostridium vulturis from 

buffalo intes�nal contents. There are accessions of Salmonella Typhimurium and Listeria monocytogenes from 

Fig. 1a: Small haemoly�c colonies of Arcanobacterium pluranimalium on 

SBA.

Fig. 1b: Gram posi�ve coryneform rods of Arcanobacterium pluranimalium 

isolate from buffalo.

Fig. 2a: Gram-posi�ve, irregular-rod- shaped cells of Leucobacterceler ssp. 

celer

Fig. 2b: Minute non-hemoly�c whi�sh colonies of Leucobacterceler ssp. 

celeron SBA 
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RAJUVAS, Bikaner, important milk-borne pathogens. NRCC, Bikaner has submi�ed cultural isolates Pseudomonas 

stutzeri from camel mas��s, Streptococcus galloly�cus and Staphylococcus hyicus from camel urogenital tract, and an 

isolate of Corynebacterium pseudotuberculosis from camel pus.

Isola�on and biochemical iden�fica�on of bacterial isolates from pathological and environmental samples obtained 

from horse, donkey, buffalo, goat, sheep and fisheries pond water was performed. Bacterial cultures were 

biochemically inves�gated for iden�fica�on by API method, which included genera belonging to family 

enterobactericeae, aeromonadaceae, streptococcaceae, staphylococcaceae, corynebacteriaceae etc. apart from many 

glucose non-fermentors. Important isolates were: Streptococcus dysgalac�ae ssp. equisimilis (Eq431); Staphylococcus 

saprophy�cus (Ang30); Staphylococcus xylosus (Ang31B); Streptococcus equinus (As10C); Aerococcus viridians (As13); 

Brevundimonas vesicularis (As6, As7); Streptococcus infantarius ssp. infantarius (Bu94; Bu94B); Aerococcusurinae (As4C; 

Bu93; Bu94A; Eq414; Fo87A); Leuconostoc spp. (Eq418;Eq418A); Corynebacterium bovis (Bu92A); Enterococcus 

faecium (E1414A); Pseudomonas flouroscens (Bu95); Pseudomonas aeruginosa (Bu93A); Aeromonas sobria (Aq3); 

Aeromonas hydrophila (Aq1); Bordetella avium (RR/2020/236); Sphingobacterium spiri�vorum (Fo193); Sphingomonas 

paucimobilis (Fo143); Vibrio alginoly�cus (Oa19A; Fo140; Fo142); Aeromonas salmonicida ssp. salmonicida (Fo141); 

Citrobacter koseri (Fo55A); Comamonas testorenii (Fo54); Arthrobacter spp. (Fo53F; Eq408);  Pseudomonas 

stutzeriFo55B); Corynebacterium argentoratense (Eq412); Arcanobacterium haemoly�cum (Eq411B); Aerococcus viridians 

(Eq396; Eq389; Eq391; Eq407; Eq409A, Eq410); Enterococcus fecalis (Eq403; Eq403A); Streptococcus equi ssp. 

zooepidemicus (Eq388; Eq393; Eq394; Eq395; Eq398; Eq399; Eq400; Eq400A; Eq401; Eq402; Eq404; Eq405; Eq405A; 

Eq406); Streptococcus equi ssp. equi (Eq383; Eq383A); Enterococcus fecalis (RR/2020/682) Enterococcus feacium 

(RR/2020/683); Staphylococcus haemoly�cus (RR/2020/679); Staphylococcus sciuri (Anf1); Burkholderia cepacia 

(Eq392B); Corynebacterium propinquum (Ch19); Brevundimonas diminuta (As9A; Eq419A); Pasteurella spp. (Oa20); 

Escherichia coli (Eq419); Enterobacter cloacae (Eq416). 

      (R. K. Vaid, Taruna Anand, Jitender Kumar, N. Virmani and Yash Pal)
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not been reported for Newcastle disease viruses (NDV).  Hence, in this study we tried to explore the role of calcium in 

the growth of NDV.  A plaque purified NDV available at NCVTC, Hisar was used in this study and all assays were 

performed in Vero cells. We used a calcimime�c compound (AC 265347) that has been found to modulate the entry of 

calcium into cells by binding to calcium sensing receptor (posi�ve allosteric modulator). Ini�ally, we performed an 

an�viral assay using noncytotoxic concentra�on of the compound and a 1.5 log reduc�on in virus growth was 

observed. Later, we performed step-specific assays to find out which stage of virus life cycle was affected by the 

compound. Our preliminary analysis revealed that both virus entry and release stages were affected (Fig. 1a, b, c).  

Further, analysis is underway to analyze the effect of the compound on virus genome and protein synthesis. 

A.  In vitro an�viral efficacy of calcimime�c compound: Vero cells, in triplicates, were infected with NDV at MOI of 0.1 

in the presence of indicted concentra�ons of AC 26534or vehicle-control. The virus par�cles released in the infected 

cell culture supernatants at 20 hpi were quan�fied by plaque assay.B.  Virus entry assay: Vero cell monolayers, in 
o o triplicates, were pre-chilled to 4 C and infected with NDV at MOI of 5 in drug-free medium for 1h at 4 C to permit 

a�achment. This was followed by washing with PBS and addi�on of fresh MEM containing 10 μM AC 265347or 
o vehicle-control. Entry was allowed to proceed at 37 C for 1h a�er which the cells were washed again with PBS and 

incubated with cell culture medium without any inhibitor. The progeny virus par�cles released in the infected cell 

culture supernatants at 16 h in the treated and untreated cells were �trated by plaque assay.

C.  Virus release assay: Confluent monolayers of Vero cells, in triplicates, were infected with NDV, for 2 h at MOI of 5 

followed by washing with PBS and addi�on of fresh MEM. At 10 hpi, cells were washed 5 �mes with chilled PBS 

followed by addi�on of fresh MEM containing 10 μM AC 265347or or vehicle-control. Virus release at indicated �me 

points (post- AC 265347 addi�on) was quan�fied by plaque assay.

(Riyesh T, Sanjay Barua and Naveen Kumar)

Authen�ca�on and accessioning of bacteria

During the year 2020, among the processed cultures, 75 cultures were accessioned in the bacterial repository which 

has led to total strength of Bacterial Culture Collec�on to 1502 veterinary bacteria. Cultures were submi�ed from 

Central Ins�tute for Fisheries Educa�on, Mumbai; SKUAST, Jammu; IVRI, Izatnagar; AAU, Khanapara, Post Graduate 

Ins�tute of Veterinary Educa�on & Research, Jaipur (RAJUVAS); CSWRI, Avikanagar; TANUVAS, Chennai; NRCC 

Bikaner, apart from accessions from NCVTC Bacteriology laboratory. In addi�on, many cultures are ready to be 

accessioned. Besides this, 57 pathological/other samples submi�ed/collected at NCVTC bacteriology laboratory; viz., 

samples from goat/sheep (25), buffalo (3), mice (9), equines PM samples (12), dog (1), donkey mare milk (5) including 

samples from contaminated  cell culture used in Theileria culturing, lead to isola�on of nearly 100 bacterial  cultures, 

which are preserved in general preserva�on. Some of the significant bacteria iden�fied are Pseudomonas indoloxydans 

(Ad1, Ad4); Comamona saqua�ca ssp. rana (Ad6, Ad8); Faecalibacter macacae (Ad17); Pseudomonas hydroly�ca (Ad19, 

Ad30, Ad21); Staphylococcus capi�s ssp. urealy�cus (Ad29); Arcanobacterium pluranimalium (Bu91) (Fig 1a, b); Pasteurella 

multocida subsp. gallicida strain NCTC 10204 (RR283; RR284); Streptococcus alactoly�cus (Ss23); Streptococcus 

gallinaceus (As3); Acinetobacter portensis (As3A); Streptomyces cacaoi subsp. cacaoi (As3B); Luteimonas marina (As3C); 

Escherichia fergusonii (Eq387, Mm17; Mm18A); Pseudomonas simiae (Eq392B); Streptococcus uberis (Mm18); 

Enterococcus hirae (Mm17A); Prolinoborus fasciculus (Eq414); Streptococcus suis (RR216; RR217; RR219; RR221; 

RR231); Streptococcus parasuis (Eq218); Streptococcus dysgalac�ae subsp. dysgalac�ae (RR220, RR222, RR224, RR225, 

RR226, RR227); Streptococcus dysgalac�ae ssp. equisimilis (RR223, RR228); Streptococcus gallinaceus (RR232); 

Bordetella avium (RR236); Aeromonas veronii bv. veronii (Aq1; Aq3; Aq72; BAA1043); Pseudomonas alcaligenes (Aq59C); 

Aeromonas punctata (Aq77); Aeromonas veronii bv. sobria (aq88); Aeromonas veronii (Aq88B); Staphylococcus arle�ae 

(As14); Staphylococcus sciuri (As14A); Staphylococcus equorum (As14B); Corynebacterium terpenotabidum (As14C); 

Leucobacterceler ssp. celer (As14D) (Fig 2a, b); Brucella tri�ci (As14E); Bacillus zhangzhouensis (Bu92); Corynebacterium 

lipophiloflavum (Bu92A); Clostridium ter�um (Bu92B); Paenibacillus alvei (Bu96, Bu96A); Bacillus circulans (Bu96B); 

Lysinibacillus boronitolerans (Bu96C); Solibacillus isronensis (Eq415: Eq415B); Terribacillus goriensis (Eq415A); 

Enterococcus faecium (Eq418); Weissella confusa (Eq418A). CIFE Mumbai has submi�ed an important isolate of 

Flavobacterium coloumnare, e�ological agent of Columnaris disease, a highly prevalent freshwater fish disease 

worldwide. SKUAST Jammu submi�ed 4 cultures out of which 2 significant cultures from dog urine were iden�fied as 

Burkholderi acontaminans and Achromobacter xylosoxidans. Anaerobic bacterium Clostridium butyricum was isolated 

from intes�nal content of buffalo mortality in NDRI, Karnal. It is a strictly anaerobic, Gram-posi�ve, spore-forming 

bacillus capable of producing high amounts of butyric acid, and is common human and animal gut commensal bacteria. 

The bacterium is commonly used as a probio�c in Asia but recently it has been associated with pathological condi�ons 

in humans. Apart from this, we have also iden�fied anaerobes viz., Paraclostridium sordelli, and Clostridium vulturis from 

buffalo intes�nal contents. There are accessions of Salmonella Typhimurium and Listeria monocytogenes from 

Fig. 1a: Small haemoly�c colonies of Arcanobacterium pluranimalium on 

SBA.

Fig. 1b: Gram posi�ve coryneform rods of Arcanobacterium pluranimalium 

isolate from buffalo.
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RAJUVAS, Bikaner, important milk-borne pathogens. NRCC, Bikaner has submi�ed cultural isolates Pseudomonas 

stutzeri from camel mas��s, Streptococcus galloly�cus and Staphylococcus hyicus from camel urogenital tract, and an 

isolate of Corynebacterium pseudotuberculosis from camel pus.

Isola�on and biochemical iden�fica�on of bacterial isolates from pathological and environmental samples obtained 

from horse, donkey, buffalo, goat, sheep and fisheries pond water was performed. Bacterial cultures were 

biochemically inves�gated for iden�fica�on by API method, which included genera belonging to family 

enterobactericeae, aeromonadaceae, streptococcaceae, staphylococcaceae, corynebacteriaceae etc. apart from many 

glucose non-fermentors. Important isolates were: Streptococcus dysgalac�ae ssp. equisimilis (Eq431); Staphylococcus 

saprophy�cus (Ang30); Staphylococcus xylosus (Ang31B); Streptococcus equinus (As10C); Aerococcus viridians (As13); 

Brevundimonas vesicularis (As6, As7); Streptococcus infantarius ssp. infantarius (Bu94; Bu94B); Aerococcusurinae (As4C; 

Bu93; Bu94A; Eq414; Fo87A); Leuconostoc spp. (Eq418;Eq418A); Corynebacterium bovis (Bu92A); Enterococcus 

faecium (E1414A); Pseudomonas flouroscens (Bu95); Pseudomonas aeruginosa (Bu93A); Aeromonas sobria (Aq3); 

Aeromonas hydrophila (Aq1); Bordetella avium (RR/2020/236); Sphingobacterium spiri�vorum (Fo193); Sphingomonas 

paucimobilis (Fo143); Vibrio alginoly�cus (Oa19A; Fo140; Fo142); Aeromonas salmonicida ssp. salmonicida (Fo141); 

Citrobacter koseri (Fo55A); Comamonas testorenii (Fo54); Arthrobacter spp. (Fo53F; Eq408);  Pseudomonas 

stutzeriFo55B); Corynebacterium argentoratense (Eq412); Arcanobacterium haemoly�cum (Eq411B); Aerococcus viridians 

(Eq396; Eq389; Eq391; Eq407; Eq409A, Eq410); Enterococcus fecalis (Eq403; Eq403A); Streptococcus equi ssp. 

zooepidemicus (Eq388; Eq393; Eq394; Eq395; Eq398; Eq399; Eq400; Eq400A; Eq401; Eq402; Eq404; Eq405; Eq405A; 

Eq406); Streptococcus equi ssp. equi (Eq383; Eq383A); Enterococcus fecalis (RR/2020/682) Enterococcus feacium 

(RR/2020/683); Staphylococcus haemoly�cus (RR/2020/679); Staphylococcus sciuri (Anf1); Burkholderia cepacia 

(Eq392B); Corynebacterium propinquum (Ch19); Brevundimonas diminuta (As9A; Eq419A); Pasteurella spp. (Oa20); 

Escherichia coli (Eq419); Enterobacter cloacae (Eq416). 

      (R. K. Vaid, Taruna Anand, Jitender Kumar, N. Virmani and Yash Pal)
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Distribu�on of Cultures to researchers all over India

The Na�onal Centre for Veterinary Type Cultures (NCVTC) which was established in 2005 with an aim to explore and 

collect microorganisms of animal origin, their central storage, further characteriza�on, documenta�on and digi�za�on 

of microbial database, development of a Na�onal Microbial GenBank and broader conserva�on and u�liza�on of 

microorganisms. One of the most important mandates of NCVTC is supply of authen�cated cultures to users under 

material transfer agreements (MTA). NCVTC has been working in this direc�on of providing authen�cated cultures to 

researchers and has taken tenta�ve steps in this direc�on in February of 2016, when it first supplied cultures of 

Salmonella Typhimurium to Department of VPH at GBPUAT, Pantnagar. Since then, NCVTC has progressed steadily in 

providing this service to researchers. Ini�ally, in 2016, about 30 cultures of bacteria of genera Salmonella spp., 

Streptococcus spp., Klebsiella spp., Mannheimia spp., Escherichia spp., Proteus spp., and Pasteurella spp. were supplied to 

researchers in the state universi�es of U�arakhand, Karnataka, and Haryana. In the following year 26 cultures of taxa 

Staphylococcus spp, Streptococcus spp, Enterobacter spp, Pseudomonas spp, Serra�a spp, Escherichia spp, Bacillus spp., 

Proteus spp, Enterococcus spp, Salmonella and Rhodococcus spp. were distributed. From 2018 to 2020, the demand of 

cultures was steady as about 60 different cultures were procured by researchers. However, the depth of taxa required 

by researchers has increased, as researchers are making enquiries of cultures of Brucella spp., Trueperella spp., 

Clostridium spp, Shigella spp, Nocardia spp., Fusobacterium spp., Ac�nobacillus spp, Yersinia spp, Corynebacterium spp, 

Aeromonas spp. and Listeria spp, from across the length and breadth of country, apart from other cultures. Besides this, 

researchers also demand an�microbial resistant strains as reference. NCVTC has now been distribu�ng cultures from 

all direc�ons of the country with demands coming from Jammu, Kashmir, Himachal Pradesh, U�arakhand, U�ar 

Pradesh, Haryana and Punjab in the North; Tamilnadu, Andhra Pradesh, Karnataka and Kerala in the South; Gujarat, 

Maharashtra, and Rajasthan in the West and Assam, West Bengal, and Meghalaya in the East. Apart from Sate 

Agricultural Universi�es, NCVTC has also supplied cultures to CMVL, Meerut; Periyar University, Tamilnadu; MDU, 

Rohtak, Ella Founda�on, Hyderabad; BHU, Varanasi, Central University of Punjab, Bhathinda and Animal Husbandry 

Department, Mumbai. As the awareness about availability of authen�cated cultures will spread across country a�er 

opening of webportal ncvtc.org.in, the enquiry and dispatch of cultures will increase.

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

Isola�on of Weissella confusa (Eq418A) from aborted mare fetus

In July, 2020, a case of abor�on in a Zanskari mare was reported. On processing of sample, an isolate of Weisella confusa 

was isolated from fetal liver (Fig 1a,b). The bacterium grew slowly as 1 mm minute α-haemoly�c colonies on 5% SBA. 

The Gram-posi�ve cocci formed short chains and were catalase nega�ve. Tenta�vely iden�fied as member of 

Streptococcus spp. taxa, the isolate was found to be Leuconostoc/Lactococcus lac�s; however the isolate was molecularly 

iden�fied as Weisella confusa by 16S rRNA sequence iden�ty. The 16S rRNA which is 98.5% complete showed a 

96.88% similarity with W. confusa strain JCM1093 (Type) (AB023241). The isolate which is Voges-Proskaeur and 

esculin posi�ve, needs to be polyphasically analysed to detect any differences from the Type strain to warrant a novel 

taxa. Phylogene�c analysis also indicate that strain VTC418A is at distance even within the W. cibaria clade (Fig 1c). 

Weisella confusa, which was previously classified in taxa Lactobacillus confusa has been earlier also reported to be 

involved in a foal sep�caemia case. It has also been reported from human pa�ents with bacteraemia infected solely with 

W. confusa. In this case, an ascending infec�on of fetus from W. confusa is suspected. 
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Fig. 1a. Gram posi�ve short coco-bacillary rod like cells of 

Weisella confusa

Fig. 1b Minute dull alpha haemoly�c colonies of Weisella 

confusa on SBA 

Fig. 1C: Phylogene�c tree based on homologies of 1300 bp sequences in the 16S rDNA of Weissella type strains with Eq418A strain

(R. K. Vaid, Taruna Anand and T. Riyesh)

Donkey mare milk microbial quality and iden�fica�on

There is a recent renewed interest in the economic u�lity and exploita�on of donkeys (Equus asinus), especially, for the 

produc�on and consump�on of donkey milk. This is because donkey mare milk is considered to be palatable and a 

useful source of healthy nutrients, especially for young, old and diseased. However, given the nutri�ve quality of milk, it 

may also act as source of bacteria. In India, lately there has been an interest in dairy donkey enterprise. It is therefore 

important that raw milk to be used as human diet needs to be characterised for an acceptable microbial load. Due to 

inherent nutri�ve content, milk provides a rich medium for microbial growth, and thus may cons�tute a public health 

risk, if consumed raw. This is borne by the fact that ruminant milk may act as a ready source of bacterial infec�on such as 

Staphylococcus aureus, Salmonella spp., etc. Therefore, under the project, we have undertaken to analyse the microbial 

load of raw donkey milk by enumera�on. In addi�on, the bacterial colonies growing on media were isolated and 

characterized by standard phenotypic and molecular level up to species level. The quan�ta�ve enumera�on of 

bacterial load in milk and iden�fica�on of bacteria may give a good idea of the type of microbial hazard raw donkey milk 

may represent. Total seven samples of donkey milk were received in the bacteriology laboratory. The samples were 

collected in 50 ml sterile test tubes and transferred to laboratory and were processed immediately. Enumera�on was 

done by pla�ng appropriate decimal dilu�on on 5% SBA and incuba�on at 37°C for 24 hours. Colonies were counted 
-1and expressed in cfu ml . Results indicated that aerobic plate count (APC) of bacteria ranged between minimum 3.6 x 

2 3 -1 -110 to 7.4 x 10  log CFU ml . This APC is lower than values reported (4.15 and 5.63 log CFU. ml ) in a study in Italy, 

although our samples are lesser in number. Moreover, the value are lower than interna�onally acceptable values for raw 
4ca�le milk meant for human consump�on as raw milk (>3x 10  cfu/ml) (New York State regula�ons for raw milk 

intended to be consumed as raw milk). A total of 30 bacterial colonies were marked and isolated on the basis of 

morphology, abundance and hemolysis. Out of this, 22 (73.4%) were Gram-posi�ve and 8 (26.7%) were Gram-nega�ve. 

Important genera iden�fied from donkey mare milk were Staphylococcus spp., Streptococcus spp., Klebsiella spp., 

Acinetobacter spp., Streptomyces spp., Luteimonas spp., Micrococcus spp., Bacillus spp., Corynebacterium spp., 

Leucobacter spp., Mannheimia spp, Brucella tri�ci (previously, Ochrobactrum tri�ci) (Fig 1a & b) and Sarcina spp. Although 

there was no isola�on of Staphylococcus aureus, Staphylococcus spp. (7 strains-23.4%) were most common taxa 

followed by Streptococcus spp. (4 strains-13.4%), and Streptomyces (2 strains-6.7%). Six isolates could not be iden�fied. 
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followed by Streptococcus spp. (4 strains-13.4%), and Streptomyces (2 strains-6.7%). Six isolates could not be iden�fied. 

Annual Report - 2020Annual Report - 2020



ICAR-National Research Centre On Equines 50ICAR-National Research Centre On Equines 50

Presence of coliforms (Klebsiella spp.) in raw milk is not acceptable. The presence of Staphylococcus spp., Streptococcus 

spp., Micrococcus spp., Corynebacterium spp., Brucella tri�ci, Streptomyces spp, Bacillus spp, may be environmental or soil 

contaminant. Microbial iden�fica�on of milk isolates have revealed presence of some unusual taxa viz., Brucella tri�ci 

(As14E); Leucobacter celer sub spp. celer (As14D); Streptomyces cacaoi subsp. cacaoi (As3B); Luteimonas marina (As3C); 

and Corynebacterium terpenotabidum (As14C). 

Compara�ve Genomics of Salmonella Gallinarum

Salmonella enterica serovar Gallinarum biovars Pullorum (S. Pullorum) and Gallinarum (S. Gallinarum) are the e�ological 

agents of pullorum disease (PD) and fowl typhoid (FT) respec�vely, which causes huge economic loss to poultry 

industry in developing countries. The disease caused by the non-mo�le invasive avian pathogen serovars S. Gallinarum 

and S. Pullorum leads to high morbidity and acute mortality in pullets and adult poultry in India and various countries of 

Asia, Africa and South America. As limited informa�on is available on the diversity of S. Gallinarum strains causing PD 

and FT therefore, an approach to compare and understand the gene�c content and virulence varia�on among various 

strains from different countries compared to Indian strain was made using bioinforma�cs tools.

Compara�ve genomics of 9 strains of Salmonella species elucidated the average genome size to be 46,57,781bp, with 

average GC% of 52.19. The pan genome of S.enterica serovar Gallinarum was found to be in open state with growth 

exponent value of 0.089 and reached 5091 cds and core genome development plot was limited to 3270 genes. A total of 318 

CDS in the range of 3-102 were detected as strain specific genes. The Indian strain, S.Gallinarum Sal40 strain VTCCBAA614, 

significantly harboured the highest number (102) of singletons among the inves�gated Salmonella strains, most of which are 

hypothe�cal genes and need further inves�ga�ons. The phylogene�c analysis of genomes depicted that all genomes 

formed two major clades comprising of S. Gallinarum and S. Pullorum strains. The synteny plot analysis performed by 

EDGAR of the inves�gated Salmonella genomes in reference to S.Enteri�dis str. P125109 depicted large scale genomic 

rearrangements which included reloca�ons, inversions, duplica�ons and dele�ons. A total of 362 genomic islands (GIs) were 

detected with an average of 40.22 GIs per strain, a good part of which were related to virulence factors indica�ng the 

importance of uptake of foreign DNA in the evolu�on of virulence in these strains. Significantly, the highest number (44) of 

GIs were detected in Indian strain. Each of the analyzed Salmonella genome was detected to possess at least one candidate 

prophage region (Fig. 2). In total, 23 prophage regions were iden�fied, with higher quan�ty in Pullorum strains. TA loci were 

iden�fied in all the inves�gated genomes and total of 149 Type II TA loci were detected. The analyzed Salmonella genomes 

harboured acquired aminoglycoside resistance gene. 

The pan genome and core genome development plot analysis revealed S. enterica serovars Gallinarum to possess an open 

pan genome state and finding of strain specific genes in all the inves�gated genomes reiterated the gene�cally 

polymorphic status and rapid evolu�on of Salmonella host adapted genomes. The finding of genomic islands, which are the 

regions of horizontal origin acquired genes that regulate pathogenesis, virulence and mul�ple drug resistance features 

needs further research. The finding of highest singleton CDS in Indian strain of S. Gallinarum is significant which warrants 

further inves�ga�ons. More number of genomes of S. Gallinarum needs to be sequenced and compared to understand 

their pathogenic spectrum. This compara�ve genomic analysis of S.Gallinarum strains has provided a basis for future 

experimental studies to be carried out to decipher the underlying mechanisms driving the pathogenesis and virulence of 

this important pathogen.

(R. K. Vaid, Zoozeal Thakur and Taruna Anand)

Fig. 1a: Gram nega�ve small rods of Brucella tri�ci b: Mucoid coalescing colonies of Brucella tri�ci on SBA
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Indian network for fisheries and Animal an�microbial resistance (INFAAR) 

The an�microbial resistance surveillance work was extended outside Hisar city in the village area where rectal swabs from 

Beetal Goats, Nali and Munjal breed sheep (24 nos.) were collected from Village Thaska, Hisar. From 24 samples, 43 

Escherichia coli isolates were isolated, confirmed biochemically and by duplex PCR (lacY&phoA posi�ve). Disc diffusion test 

results showed that 13 (68.5%) isolates were resistant to one or more class of an�microbials. Out of 13 isolates, 10 (77%) 

isolates were resistant to at least 1 an�microbial tested, whereas 2 (15%) isolates (Ang19A, Ang2) were MDR strains as 

these were resistant to 3 classes of an�microbials. Ang15A was resistant to 2 an�microbials. Two CoNS were also isolated 

from goat fecal samples, i.e., Staphylococcus saprophy�cus and S. xylosus. In addi�on, previously many isolates of 

Staphylococcus aureus were detected to be resistant to erythromycin. In view of the increase in methicillin-resistance in S. 

aureus, the u�liza�on of Macrolide-Lincosamide-Streptogramin B (MLSB) an�bio�cs to treat S. aureus infec�ons, 

par�cularly with clindamycin has increased. Clindamycin resistance, which is of 2 types, cons�tu�ve or inducible, is difficult 

to detect in inducible resistant strains, as they appear erythromycin resistant and clindamycin sensi�ve in vitro. This leads to 

treatment failures as use of clindamycin against strains of S. aureus appearing sensi�ve to clindamycin fails due to inducible 

resistance. In D test the discs of erythromycin and clindamycin are placed adjacent to each other leading to detec�on of 

inducible resistance. The D test was successfully performed for detec�on of macrolide inducible resistance to clindamycin 

in Staphylococcus aureus isolates which were resistant to erythromycin (Fig). This is an instance of detec�on of inducible 

clindamycin resistance in isolates of S. aureus from clinical mas��s in buffaloes.

(R. K. Vaid, Taruna Anand and H.S. Singha)

Strengthening of Bacteriophage repository at NCVTC

Bacteriophages against Acinetobacter baumannii added to the 

phage repository: Widespread an�bio�c use in medicine and 

livestock industry has contributed to the global spread of mul�drug-

resistant (MDR) bacterial pathogens, including Acinetobacter 

baumannii. A. baumannii is one of the ESKAPE pathogens and it has 

been frequently associated with infec�ons in clinical se�ngs. A. 

baumannii is a Gram-nega�ve bacteria capable of acquiring and 

maintaining mul�ple gene�c elements encoding an�microbial 

resistance determinants. Bacteriophages against this pathogen offer 

an alterna�ve to an�bio�cs. Together  with  their  enormous 

abundance,  great  diversity,  and  rela�ve  ease  of isola�on, phages 

offer an unlimited source of an�bacterial  agent  against  A. 

baumannii. A highly ly�c phage - VTCCBPA145 against Acinetobacter 

baumannii was isolated from sewage by enrichment technique. The phage produced clear plaques with a zone of halo. 

The phage belongs to family Siphoviridae as observed by transmission electron microscopy (Fig. 1 a, b).

(Taruna Anand, Medhavi Vashisth, Ni�n Virmani, B.C. Bera and R.K. Vaid)

Fig. 2: Prophages detected by Phaster in analyzed Salmonella strains.

Fig. 1:  'D test' showing the discs of 

erythromycin and clindamycin 

placed adjacent to each other leading 

to detec�on of inducible resistance

Fig. 1  A. baumannii phage –VTCCBPA145 a) Plaques on 
NA; b) TEM
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Escherichia coli isolates were isolated, confirmed biochemically and by duplex PCR (lacY&phoA posi�ve). Disc diffusion test 

results showed that 13 (68.5%) isolates were resistant to one or more class of an�microbials. Out of 13 isolates, 10 (77%) 

isolates were resistant to at least 1 an�microbial tested, whereas 2 (15%) isolates (Ang19A, Ang2) were MDR strains as 

these were resistant to 3 classes of an�microbials. Ang15A was resistant to 2 an�microbials. Two CoNS were also isolated 

from goat fecal samples, i.e., Staphylococcus saprophy�cus and S. xylosus. In addi�on, previously many isolates of 

Staphylococcus aureus were detected to be resistant to erythromycin. In view of the increase in methicillin-resistance in S. 

aureus, the u�liza�on of Macrolide-Lincosamide-Streptogramin B (MLSB) an�bio�cs to treat S. aureus infec�ons, 

par�cularly with clindamycin has increased. Clindamycin resistance, which is of 2 types, cons�tu�ve or inducible, is difficult 

to detect in inducible resistant strains, as they appear erythromycin resistant and clindamycin sensi�ve in vitro. This leads to 

treatment failures as use of clindamycin against strains of S. aureus appearing sensi�ve to clindamycin fails due to inducible 

resistance. In D test the discs of erythromycin and clindamycin are placed adjacent to each other leading to detec�on of 

inducible resistance. The D test was successfully performed for detec�on of macrolide inducible resistance to clindamycin 

in Staphylococcus aureus isolates which were resistant to erythromycin (Fig). This is an instance of detec�on of inducible 

clindamycin resistance in isolates of S. aureus from clinical mas��s in buffaloes.

(R. K. Vaid, Taruna Anand and H.S. Singha)

Strengthening of Bacteriophage repository at NCVTC

Bacteriophages against Acinetobacter baumannii added to the 

phage repository: Widespread an�bio�c use in medicine and 

livestock industry has contributed to the global spread of mul�drug-

resistant (MDR) bacterial pathogens, including Acinetobacter 

baumannii. A. baumannii is one of the ESKAPE pathogens and it has 

been frequently associated with infec�ons in clinical se�ngs. A. 

baumannii is a Gram-nega�ve bacteria capable of acquiring and 

maintaining mul�ple gene�c elements encoding an�microbial 

resistance determinants. Bacteriophages against this pathogen offer 

an alterna�ve to an�bio�cs. Together  with  their  enormous 

abundance,  great  diversity,  and  rela�ve  ease  of isola�on, phages 

offer an unlimited source of an�bacterial  agent  against  A. 

baumannii. A highly ly�c phage - VTCCBPA145 against Acinetobacter 

baumannii was isolated from sewage by enrichment technique. The phage produced clear plaques with a zone of halo. 

The phage belongs to family Siphoviridae as observed by transmission electron microscopy (Fig. 1 a, b).

(Taruna Anand, Medhavi Vashisth, Ni�n Virmani, B.C. Bera and R.K. Vaid)

Fig. 2: Prophages detected by Phaster in analyzed Salmonella strains.

Fig. 1:  'D test' showing the discs of 

erythromycin and clindamycin 

placed adjacent to each other leading 

to detec�on of inducible resistance

Fig. 1  A. baumannii phage –VTCCBPA145 a) Plaques on 
NA; b) TEM
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Phage therapy against mas��s in swiss albino mouse model: Phage 

therapy using a characterized phage was carried out in Swiss albino 

mice a�er 10-12 days of parturi�on with 4-5 li�er size. The host 

bacteria used for the infec�on of mammary glands was S. aureus 

(MTCC96). Bacterial infec�on leading to development of mas��s was 

observed in mammary glands as observed visually and by CFU counts 

on mannitol salt agar media. Phage therapy using a broad spectrum 

phage was carried out. Phage par�cles were recovered back from 

mammary glands during the period of therapy. Beneficial effects for 

curing mas��s were observed in mice model (Fig. 2). But the effects 

need to be validated further with more no. of animals and in large 

animal model. 

(Taruna Anand, Ni�n Virmani, B.C. Bera and R.K. Vaid)

Whole genome sequence analysis of  VTCCBPA139: The complete 

genome analysis of bacteriophage VTCCBPA139 against Proteus 

mirabilis was carried out. This phage was isolated from poultry li�er 

against a drug resistant P. mirabilis. The phage genome is ~94kb with 

95.88% similarity with Proteus phage PM135. The genome has 37.69% 

G+C and carries 153 predicted genes out of which 136 were annotated 

and 17 tRNAs were found in the genome (Fig. 3).

(Taruna Anand, Anubha Pathak, Ni�n Virmani, B.C.  Bera and 

R.K. Vaid)

Development of repository of respiratory viruses of livestock 

Viral infec�ons are very frequent in most livestock-rearing systems in the country. This leads to huge annual losses in 

dairy and meat industries affec�ng milk and meat produc�on due to mortality and treatment cost. The complicated 

nature of mixed infec�ons and emergence of new respiratory pathogens, studying responsible pathogens, their 

variants and interac�ons are paramount important and are s�ll largely specula�ve as no detailed inves�ga�on of 

causa�ve agents of respiratory viruses has been thoroughly explored. The repository of respiratory viruses of livestock 

with long term storage of authen�cated viruses will be a ready-made asset for the scien�fic community to explore 

these biological resources for future development of diagnos�cs, immunobiologicals, as reference material, 

compara�ve biological studies, etc. Biological samples were collected for iden�fica�on and isola�on of respiratory 

viruses of livestock species. A total of 55 nasal swabs of ca�le were collected from Govt. Livestock Farm, Hisar and 

Gaushala, Hisar. The samples were collected in viral transport medium maintaining proper cold chain and screened for 

pathogens like BRSV, BPIV3, BCoV, BVDV and BoHV employing a mul�plex RT-PCR assay. None of the samples was 

posi�ve for any of the targeted viruses.

Standardiza�on of isothermal “Recombinase Polymerase Amplifica�on” (RPA) based assays for detec�on of Porcine 

circovirus 2 (PCV2) and 3 (PCV3)

Porcine circoviruses - small non-enveloped circular single-stranded DNA virus under the genus Circovirus within the 

family Circoviridae incur huge economic losses to swine industry globally. The variants of PCV i.e. PCV2 and PCV3 are 

prevalent in swine popula�on of the country. We have reported the associa�on of PCV3 with reproduc�ve disorder 

and piglet mortality in different parts of the country. The point-of-care detec�on based on Recombinase polymerase 

amplifica�on (RPA) is a new isothermal nucleic acid diagnos�c technique that u�lizes bacterial genome repair enzymes 

to rapidly amplify target sequences. Instead of hea�ng and annealing, RPA u�lizes a bacterial recombinase and single-

stranded DNA binding protein to match primers to their target on the template DNA. One of the advantages of the RPA 

assay is that the reac�on can be conducted in a single tube and produces 'real-�me' results. This is made possible by the 

inclusion of a fluorescent probe. One of the prime advantages cited for RPA is the poten�ally higher degree of fidelity of 

the assay, which can result in a test of high specificity. The fact that currently available diagnos�cs are �me-consuming, 

require expensive laboratory se�ngs and well-trained personnel, hence the aim of development of point-of-care 

diagnos�cs employing recently developed RPA technology was rapid and highly sensi�ve detec�on of PCV2 and PCV3 

viruses at field level. We have designed and synthesized primers targe�ng the conserved region of ORF2 of PCV2 and 

cap gene of PCV3. The designed primer sets have been successfully amplified  from the  PCV2 and PCV3 DNA using 

Fig. 3: MDR Proteus mirabilis phage BPA139

Fig. 2: Effect of phage therapy on mas��s mice
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AmplifyRP® Acceler8® kit (Agdia, Life Technologies India Pvt. Ltd) based on isothermal nucleic acid amplifica�on 

technology which provides all the reagents necessary to amplify DNA at a single opera�ng temperature (39°C). Further, 

standardiza�on of RPA assays is underway.

(B.C.  Bera, Taruna Anand, Ni�n Virmani, Riyesh T. & B. R. Gula�)

Isola�on, characteriza�on and genera�on of repository of Mycobacteria 

A total of 26 fecal samples collected from sheep were processed for isola�on of Mycobacterium spp. of these, 9 fecal 

samples had acid fast bacilli (Table 1). All fecal samples were tested for the presence of acid fast bacilli by PCR targe�ng 

a� and hspX genes. Six fecal samples were posi�ve for the a� PCR and four samples were posi�ve for hspX genes.  All 

fecal samples decontaminated and inoculated into in house HYEM and LJ media in duplicates and are under 

incuba�on. We were able to isolate two Mycobacterium species from a fecal sample and they were iden�fied as 

Mycobacterium novocastrense by sequencing of a� and hspX genes (Fig. 1a, b and c). Further, molecular 

Table 1: Samples screened to detect Mycobacterium species by a� and hspX PCR

S. No  Sample  Acidfast  a� and hspX PCR

  staining 

1.  Soil samples Nega�ve  Nega�ve

 (n=4)  

2.  Sheep intes�nal samples (n=19)  11 posi�ve  11 posi�ve 

3.  Sheep fecal samples (n=26)  9 posi�ve  6 posi�ve for a�  

   and 4 posi�ve for hspX

4.  Nilgai fecal samples (n=6)  3 posi�ve    6 posi�ve for a� and 3 

   for hspX

5.  Cow fecal samples (n=1)  Nega�ve  Nega�ve 

6.  Lung sample (n=1)  Nega�ve  Nega�ve 

Fig. 1a and 1b: Mycobacterium novocastrense colonies isolated from a sheep fecal sample on HYEM media.(1c) Acid fast bacilli by Ziehl-Neelsen 

staining.

characteriza�on is under progress. A total of 19 intes�nal samples from sheep were triturated and decontaminated, of 

which, 11 intes�nal samples had acid fast bacilli and were posi�ve for a� and hspX genes by PCR. A total of 6 fecal 

samples from Nilgai were collected and three fecal samples had presence of acid fast bacilli. All fecal samples yielded 

specific amplifica�on a� gene. However, only three samples showed posi�ve amplifica�on for hspX gene. 

Mycobacterium abscessus (Fig. 3 and b) was isolated from Nilgai fecal sample and iden�fied by sequencing of 16S rRNA, 

a� and hxpX genes. A total of four soil samples were collected from Hisar, screened for acid fast bacilli by staining as 

well as PCR and found nega�ve. Dung (n=2) samples were collected and screened for acid fast bacilli by staining and 

PCR and found nega�ve.

(Shanmugasundaram K, R. K. Vaid, B. N. Tripathi and B. C .Bera)
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Phage therapy against mas��s in swiss albino mouse model: Phage 

therapy using a characterized phage was carried out in Swiss albino 

mice a�er 10-12 days of parturi�on with 4-5 li�er size. The host 

bacteria used for the infec�on of mammary glands was S. aureus 

(MTCC96). Bacterial infec�on leading to development of mas��s was 

observed in mammary glands as observed visually and by CFU counts 

on mannitol salt agar media. Phage therapy using a broad spectrum 

phage was carried out. Phage par�cles were recovered back from 

mammary glands during the period of therapy. Beneficial effects for 

curing mas��s were observed in mice model (Fig. 2). But the effects 

need to be validated further with more no. of animals and in large 

animal model. 

(Taruna Anand, Ni�n Virmani, B.C. Bera and R.K. Vaid)

Whole genome sequence analysis of  VTCCBPA139: The complete 

genome analysis of bacteriophage VTCCBPA139 against Proteus 

mirabilis was carried out. This phage was isolated from poultry li�er 

against a drug resistant P. mirabilis. The phage genome is ~94kb with 

95.88% similarity with Proteus phage PM135. The genome has 37.69% 

G+C and carries 153 predicted genes out of which 136 were annotated 

and 17 tRNAs were found in the genome (Fig. 3).

(Taruna Anand, Anubha Pathak, Ni�n Virmani, B.C.  Bera and 

R.K. Vaid)

Development of repository of respiratory viruses of livestock 

Viral infec�ons are very frequent in most livestock-rearing systems in the country. This leads to huge annual losses in 

dairy and meat industries affec�ng milk and meat produc�on due to mortality and treatment cost. The complicated 

nature of mixed infec�ons and emergence of new respiratory pathogens, studying responsible pathogens, their 

variants and interac�ons are paramount important and are s�ll largely specula�ve as no detailed inves�ga�on of 

causa�ve agents of respiratory viruses has been thoroughly explored. The repository of respiratory viruses of livestock 

with long term storage of authen�cated viruses will be a ready-made asset for the scien�fic community to explore 

these biological resources for future development of diagnos�cs, immunobiologicals, as reference material, 

compara�ve biological studies, etc. Biological samples were collected for iden�fica�on and isola�on of respiratory 

viruses of livestock species. A total of 55 nasal swabs of ca�le were collected from Govt. Livestock Farm, Hisar and 

Gaushala, Hisar. The samples were collected in viral transport medium maintaining proper cold chain and screened for 

pathogens like BRSV, BPIV3, BCoV, BVDV and BoHV employing a mul�plex RT-PCR assay. None of the samples was 

posi�ve for any of the targeted viruses.

Standardiza�on of isothermal “Recombinase Polymerase Amplifica�on” (RPA) based assays for detec�on of Porcine 

circovirus 2 (PCV2) and 3 (PCV3)

Porcine circoviruses - small non-enveloped circular single-stranded DNA virus under the genus Circovirus within the 

family Circoviridae incur huge economic losses to swine industry globally. The variants of PCV i.e. PCV2 and PCV3 are 

prevalent in swine popula�on of the country. We have reported the associa�on of PCV3 with reproduc�ve disorder 

and piglet mortality in different parts of the country. The point-of-care detec�on based on Recombinase polymerase 

amplifica�on (RPA) is a new isothermal nucleic acid diagnos�c technique that u�lizes bacterial genome repair enzymes 

to rapidly amplify target sequences. Instead of hea�ng and annealing, RPA u�lizes a bacterial recombinase and single-

stranded DNA binding protein to match primers to their target on the template DNA. One of the advantages of the RPA 

assay is that the reac�on can be conducted in a single tube and produces 'real-�me' results. This is made possible by the 

inclusion of a fluorescent probe. One of the prime advantages cited for RPA is the poten�ally higher degree of fidelity of 

the assay, which can result in a test of high specificity. The fact that currently available diagnos�cs are �me-consuming, 

require expensive laboratory se�ngs and well-trained personnel, hence the aim of development of point-of-care 

diagnos�cs employing recently developed RPA technology was rapid and highly sensi�ve detec�on of PCV2 and PCV3 

viruses at field level. We have designed and synthesized primers targe�ng the conserved region of ORF2 of PCV2 and 

cap gene of PCV3. The designed primer sets have been successfully amplified  from the  PCV2 and PCV3 DNA using 

Fig. 3: MDR Proteus mirabilis phage BPA139

Fig. 2: Effect of phage therapy on mas��s mice

ICAR-National Research Centre On Equines 53

AmplifyRP® Acceler8® kit (Agdia, Life Technologies India Pvt. Ltd) based on isothermal nucleic acid amplifica�on 

technology which provides all the reagents necessary to amplify DNA at a single opera�ng temperature (39°C). Further, 

standardiza�on of RPA assays is underway.

(B.C.  Bera, Taruna Anand, Ni�n Virmani, Riyesh T. & B. R. Gula�)

Isola�on, characteriza�on and genera�on of repository of Mycobacteria 

A total of 26 fecal samples collected from sheep were processed for isola�on of Mycobacterium spp. of these, 9 fecal 

samples had acid fast bacilli (Table 1). All fecal samples were tested for the presence of acid fast bacilli by PCR targe�ng 

a� and hspX genes. Six fecal samples were posi�ve for the a� PCR and four samples were posi�ve for hspX genes.  All 

fecal samples decontaminated and inoculated into in house HYEM and LJ media in duplicates and are under 

incuba�on. We were able to isolate two Mycobacterium species from a fecal sample and they were iden�fied as 

Mycobacterium novocastrense by sequencing of a� and hspX genes (Fig. 1a, b and c). Further, molecular 

Table 1: Samples screened to detect Mycobacterium species by a� and hspX PCR

S. No  Sample  Acidfast  a� and hspX PCR

  staining 

1.  Soil samples Nega�ve  Nega�ve

 (n=4)  

2.  Sheep intes�nal samples (n=19)  11 posi�ve  11 posi�ve 

3.  Sheep fecal samples (n=26)  9 posi�ve  6 posi�ve for a�  

   and 4 posi�ve for hspX

4.  Nilgai fecal samples (n=6)  3 posi�ve    6 posi�ve for a� and 3 

   for hspX

5.  Cow fecal samples (n=1)  Nega�ve  Nega�ve 

6.  Lung sample (n=1)  Nega�ve  Nega�ve 

Fig. 1a and 1b: Mycobacterium novocastrense colonies isolated from a sheep fecal sample on HYEM media.(1c) Acid fast bacilli by Ziehl-Neelsen 

staining.

characteriza�on is under progress. A total of 19 intes�nal samples from sheep were triturated and decontaminated, of 

which, 11 intes�nal samples had acid fast bacilli and were posi�ve for a� and hspX genes by PCR. A total of 6 fecal 

samples from Nilgai were collected and three fecal samples had presence of acid fast bacilli. All fecal samples yielded 

specific amplifica�on a� gene. However, only three samples showed posi�ve amplifica�on for hspX gene. 

Mycobacterium abscessus (Fig. 3 and b) was isolated from Nilgai fecal sample and iden�fied by sequencing of 16S rRNA, 

a� and hxpX genes. A total of four soil samples were collected from Hisar, screened for acid fast bacilli by staining as 

well as PCR and found nega�ve. Dung (n=2) samples were collected and screened for acid fast bacilli by staining and 

PCR and found nega�ve.

(Shanmugasundaram K, R. K. Vaid, B. N. Tripathi and B. C .Bera)
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Na�onal GenBank

The semen straws of Marwari (500), Manipuri (480), Zanskari (500) horses and Halari donkeys (500) have been 

submi�ed in the Na�onal Semen Bank at NBAGR, Karnal. NBAGR has also collected the Soma�c cells from the Centre 

for cryopreserva�on.

(S. C. Mehta, R.A. Legha, R.K. Dedar, T.R. Talluri and Jitendar Singh)

Assessment, evalua�on and iden�fica�on of physical, biochemical and gene�c factors 

affec�ng stallion fer�lity.

Biochemical analysis of spermatozoa and seminal parameters

Various biochemical and hormonal profiles of the Marwari stallion semen were carried out and correlated with that of 

seminal quality parameters (Table 1). GOT, GPT, TP and Ca differed significantly in seminal plasma while glucose 
9differed significantly in spermatozoa (10  million) among stallions. GOT, GGT, TP, Ca and P were significantly lower in 

the stallions below 4 years of age. Glucose and Ca levels were found to have significant posi�ve correla�on with 

progressive mo�lity and Cholesterol was found to have significant posi�ve correla�on with viability and membrane 

integrity. 

9Table 1: Correla�on between biochemical parameters in spermatozoa (10 ) and seminal characteris�cs

 Total Gel free Progressive Concen- Viability Total Membrane Acrosome DNA   

  volume volume mo�lity tra�on  abnormality integrity integrity integrity

Glucose -0.290* -0.248 -0.217 0.418** 0.292* 0.167 0.306* -0.277* -0.364**

Fructose 0.038 0.086 -0.119 -0.097 -0.171 0.107 -0.064 -0.205 -0.035

TP -0.191 -0.177 -0.151 -0.113 -0.039 0.111 0.000 -0.118 -0.072

Cholesterol -0.135 -0.081 -0.127 -0.242 0.109* 0.057 0.116** 0.196* -0.182

Triglyceride 0.038 -0.030 -0.117 -0.101 -0.080 0.090 0.062 -0.115 -0.065

Ca 0.090 0.040 0.010** 0.045** 0.052 0.004 0.023 0.043 0.089

P -0.020 0.005 -0.001 -0.011 -0.016 -0.012 -0.100 0.012 0.098

** Correla�on is significant at the 0.01 level, * Correla�on is significant at the 0.05 level.

Fig. 1: Nukra stallion

Equine Produc�on

Endurance and fer�lity analysis in indigenous horses using  SNP markers

PCR amplifica�on and SNP genotyping for a total of 12 SNPs loci associated with endurance and fer�lity was done for 

remaining samples of Marwari, Kathiawari, K-Sindhi, Manipuri and Zanskari to have a minimum of 10 animals each in 

Marwari, Kathiawari and K-Sindhi and a minimum of 5 animals each in Manipuri and Zanskari breeds. The gene and 

genotype frequency was calculated in each breed at all the loci genotyped. The status of polymorphism and frequency 

of maior and major alleles has also been worked out. In general, the ponies i.e., Manipuri and Zanskari have exhibited 

lower polymorphism as compared to the horse breeds probably because of small sample size and /or small popula�on 

base even in the breeding tract. Existence of polymorphism in Indian horses and ponies indicates the possibility of 

their use in selec�on programmes.  

(S.C. Mehta and T.R. Talluri)

Assessment and op�miza�on of equine management in an intensive system

Inventory Database:  The inventory database of the Marwari, Kathiawari, Manipuri, Zanskari horses and donkeys 

maintained at the Campus has been updated for the period 1989 to 2020, i.e. from date of incep�on of the Campus to 

�ll date. 

Biometry Analysis 

The biometry, viz. wither height, body length, heart girth and body weight data of Marwari horses since 1989 �ll date 

were analyzed for pedigree rela�onship, calcula�on of inbreeding coefficient, analysis of phenotypic trend, es�ma�on 

of breeding values, es�ma�on of heritability and analysis of variance. In all 30 years' period was covered and 226 

records were analyzed. The average height at withers was 150.15±0.04 cm, body length was 151.44±0.06 cm, heart 

girth was 170.02±0.19 cm and body weight was 371.34±0.52 kg. The analysis of variance indicated non-significant 

effect of sex, �er and interac�on of sex and �er. 

Breeding Value 

The breeding values were quite close to the popula�on means except for the body weight. The effect of sex, �er and 

sex *�ers was non-significant on EBV of wither height, body length and heart girth. The effect of �ers on EBV of body 

weight was significant (P<0.05) indica�ng that body weight received favour in breeding programme.

Breeding Plan

The pedigree, inventory and biometry databases were updated. The body colour, semen quality parameters and 

availability of the semen doses was checked. Looking into the demand of the farmers, the horse needs to be bred for 

body height and body colour. Accordingly, selec�on differen�al for body height and independent culling level for body 

length and heart girth was adopted for selec�ng the animals. Specific sire was allo�ed to a dam for breeding keeping in 

view of above criteria and the pedigree of the animals to be mated. This year the project team visited Dev Stud Farm, 

Rajsamand and collected semen of three stallions having good height.  The breeding plan was prepared for Marwari, 

Kathiawari, Manipuri and Zanskari animals. The average height of selected Marwari stallions was 160.6 cm and the 

average height of breedable females was 150.30 cm. The average body length and heart girth of selected stallions 

were 150.60 cm and 173.1 cm respec�vely. 

Purchase of Nukra Stallions

 Looking at the demand of the farmers, two Nukra males 

were purchased from the field and a�er cryopreserved 

about 100 doses of semen for AI of farm/ field mares. 

(Fig.1)

Sale of Semen

This year a�er fixing the cost of semen for sale, 47 doses 

of the Marwari semen were sold to the veterinary 

professional for ar�ficial insemina�on. Though, the 

semen doses of Marwari stallions were supplied to field 

veterinarians free of cost in previous years for ar�ficial 

insemina�on in field mares. 

Assessment of kinema�c and morphological parameters of spermatozoa 

Evalua�on of effect of breed on mo�lity and kinema�c parameters of the spermatozoa were studied and recorded and 

presented in Table 2. On one way ANOVA effect of breed was found highly significant (p≤0.01) on some parameters, 

significant (p≤0.05) on some parameters and non-significant on some parameters.  Sperm morphometry was also 

studied across different breeds of stallions and the same is depicted in Table. 2. A significant difference was observed in 

the parameters like head length and tail length of Marwari and that of Manipuri and Zanskari stallions and there were no 

significant differences observed among the Manipuri and Zanskari stallions.

Fer�lity genes assessment between seasons

The stallion seminal mRNA was isolated and subjected to analysis for the expression of various fer�lity related genes 

like SPATA, PLCz, SP17, PRM1, Ubiqui�n and CRISP3 genes. The results of present study showed that all the 6 genes 

expressed in the Marwari stallions. The results show varia�on in the expression levels of the same gene between the 

seasons (Fig. 1). The results also demonstrated that CRISP3 and UBQ genes were expressed more in the breeding 

season than the non-breeding season while PLC1, PRM1, SPATA1 and SP17 were expressed more in the non-breeding 

season than the breeding season. All the six fer�lity related marker genes (CRISP3, UBQ, PLC1, PRM1, SPATA1 and SP17) 

showed differen�al expression between the seasons in Marwari stallions.

(T.R. Talluri, Yash Pal, S.C. Mehta and Anuradha Bhardwaj)

Annual Report - 2020Annual Report - 2020



ICAR-National Research Centre On Equines 54 ICAR-National Research Centre On Equines 55

Na�onal GenBank

The semen straws of Marwari (500), Manipuri (480), Zanskari (500) horses and Halari donkeys (500) have been 

submi�ed in the Na�onal Semen Bank at NBAGR, Karnal. NBAGR has also collected the Soma�c cells from the Centre 

for cryopreserva�on.

(S. C. Mehta, R.A. Legha, R.K. Dedar, T.R. Talluri and Jitendar Singh)

Assessment, evalua�on and iden�fica�on of physical, biochemical and gene�c factors 

affec�ng stallion fer�lity.

Biochemical analysis of spermatozoa and seminal parameters

Various biochemical and hormonal profiles of the Marwari stallion semen were carried out and correlated with that of 

seminal quality parameters (Table 1). GOT, GPT, TP and Ca differed significantly in seminal plasma while glucose 
9differed significantly in spermatozoa (10  million) among stallions. GOT, GGT, TP, Ca and P were significantly lower in 

the stallions below 4 years of age. Glucose and Ca levels were found to have significant posi�ve correla�on with 

progressive mo�lity and Cholesterol was found to have significant posi�ve correla�on with viability and membrane 

integrity. 

9Table 1: Correla�on between biochemical parameters in spermatozoa (10 ) and seminal characteris�cs

 Total Gel free Progressive Concen- Viability Total Membrane Acrosome DNA   

  volume volume mo�lity tra�on  abnormality integrity integrity integrity

Glucose -0.290* -0.248 -0.217 0.418** 0.292* 0.167 0.306* -0.277* -0.364**

Fructose 0.038 0.086 -0.119 -0.097 -0.171 0.107 -0.064 -0.205 -0.035

TP -0.191 -0.177 -0.151 -0.113 -0.039 0.111 0.000 -0.118 -0.072

Cholesterol -0.135 -0.081 -0.127 -0.242 0.109* 0.057 0.116** 0.196* -0.182
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Fig. 1: Nukra stallion

Equine Produc�on

Endurance and fer�lity analysis in indigenous horses using  SNP markers

PCR amplifica�on and SNP genotyping for a total of 12 SNPs loci associated with endurance and fer�lity was done for 

remaining samples of Marwari, Kathiawari, K-Sindhi, Manipuri and Zanskari to have a minimum of 10 animals each in 

Marwari, Kathiawari and K-Sindhi and a minimum of 5 animals each in Manipuri and Zanskari breeds. The gene and 

genotype frequency was calculated in each breed at all the loci genotyped. The status of polymorphism and frequency 

of maior and major alleles has also been worked out. In general, the ponies i.e., Manipuri and Zanskari have exhibited 

lower polymorphism as compared to the horse breeds probably because of small sample size and /or small popula�on 

base even in the breeding tract. Existence of polymorphism in Indian horses and ponies indicates the possibility of 

their use in selec�on programmes.  

(S.C. Mehta and T.R. Talluri)

Assessment and op�miza�on of equine management in an intensive system
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Breeding Value 
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sex *�ers was non-significant on EBV of wither height, body length and heart girth. The effect of �ers on EBV of body 
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Breeding Plan
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body height and body colour. Accordingly, selec�on differen�al for body height and independent culling level for body 
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Kathiawari, Manipuri and Zanskari animals. The average height of selected Marwari stallions was 160.6 cm and the 

average height of breedable females was 150.30 cm. The average body length and heart girth of selected stallions 
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Purchase of Nukra Stallions

 Looking at the demand of the farmers, two Nukra males 

were purchased from the field and a�er cryopreserved 

about 100 doses of semen for AI of farm/ field mares. 

(Fig.1)

Sale of Semen

This year a�er fixing the cost of semen for sale, 47 doses 

of the Marwari semen were sold to the veterinary 

professional for ar�ficial insemina�on. Though, the 

semen doses of Marwari stallions were supplied to field 

veterinarians free of cost in previous years for ar�ficial 

insemina�on in field mares. 

Assessment of kinema�c and morphological parameters of spermatozoa 

Evalua�on of effect of breed on mo�lity and kinema�c parameters of the spermatozoa were studied and recorded and 

presented in Table 2. On one way ANOVA effect of breed was found highly significant (p≤0.01) on some parameters, 

significant (p≤0.05) on some parameters and non-significant on some parameters.  Sperm morphometry was also 

studied across different breeds of stallions and the same is depicted in Table. 2. A significant difference was observed in 

the parameters like head length and tail length of Marwari and that of Manipuri and Zanskari stallions and there were no 

significant differences observed among the Manipuri and Zanskari stallions.

Fer�lity genes assessment between seasons

The stallion seminal mRNA was isolated and subjected to analysis for the expression of various fer�lity related genes 

like SPATA, PLCz, SP17, PRM1, Ubiqui�n and CRISP3 genes. The results of present study showed that all the 6 genes 

expressed in the Marwari stallions. The results show varia�on in the expression levels of the same gene between the 

seasons (Fig. 1). The results also demonstrated that CRISP3 and UBQ genes were expressed more in the breeding 

season than the non-breeding season while PLC1, PRM1, SPATA1 and SP17 were expressed more in the non-breeding 

season than the breeding season. All the six fer�lity related marker genes (CRISP3, UBQ, PLC1, PRM1, SPATA1 and SP17) 

showed differen�al expression between the seasons in Marwari stallions.

(T.R. Talluri, Yash Pal, S.C. Mehta and Anuradha Bhardwaj)
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Table 2: Kinema�c and morphometric analysis of seminal parameters between different indigenous breeds and 
exo�c donkeys.

 Marwari (54) Zanskari (22) Manipuri (18) Poitou (36) Over all  (130) P value Significance

DSL 20.11±1.22 18.41±0.84 15.78±0.66 19.61±0.99 19.08±0.61 .088 NS

DCL 46.12±2.46 59.01±1.91 60.31±2.60 54.61±3.19 52.62±1.51 .000 **

VAP 63.97±3.57 76.98±3.68 80.57±4.25 90.64±5.29 75.86±2.43 .011 *

VSL 48.415±2.57 51.94±2.61 47.47±2.81 66.79±4.96 53.98±1.95 .633 NS

VCL 108.19±5.29 150.90±6.79 167.44±9.86 170.72±8.82 140.93±4.4 .000 **

STR 75.31±1.20 65.29±1.15 61.08±1.47 72.27±1.80 70.80±0.88 .000 **

LIN 46.93±1.62 34.68±1.33 31.62±1.07 40.36±1.84 40.99±1.02 .000 **

ALH 4.79±0.18 6.92±0.28 8.58±0.29 7.37±0.35 6.39±0.19 .000 **

BCF 35.15±0.55 36.86±0.79 28.55±1.45 31.60±0.93 33.54±0.48 .000 **

WOB 59.66±1.34 50.53±1.17 49.92±1.09 53.50±1.33 55.06±0.79 .000 **

Head  5.44±0.16 5.41±0.27 4.59±0.14 4.58±0.15 5.081±0.09 .014 *

length

Head  3.21±0.10 3.25±0.12 2.86±0.10 2.81±0.08 3.05±0.05 0.119 NS

width

Head  0.61±0.01 0.63±0.02 0.65±0.01 0.64±0.01 0.63±0.08 0.322 NS

elonga�on

Head  15.00±0.39 14.99±0.63 12.98±0.41 12.80±0.38 14.11±0.24 0.021 *

perimeter 

Head  16.57±0.94 16.77±1.16 12.61±0.75 12.52±0.69 14.93±0.51 0.045 *

area

Tail length 14.28±0.42 13.36±0.62 12.17±0.41 14.18±2.47 13.80±0.71 0.025 *

Tail STR 64.96±1.22 62.62±2.19 67.34±2.10 61.34±2.92 63.89±1.07 0.283 NS

Droplet  4.06±0.57 5.82±1.17 3.98±1.01 3.23±0.62 4.11±0.38 0.270 NS

distance 

Droplet   4.55±0.66 3.32±1.05 2.22±0.55 2.00±0.44 3.31±0.37 0.147 NS

frame count

Bent Tail  18.63±0.71 18.41±1.17 16.78±1.16 14.08±1.28 17.08±0.55 0.427 NS

count

Coiled   6.18±0.45 6.68±0.70 5.00±0.69 5.72±0.94 5.98±0.35 0.250 NS

count

DMR  0.24±0.084 0.14±0.07 0.16±0.09 0.26±0.16 0.22±0.05 0.678 NS

count
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Fig.1: Overall mean C  values (Mean±SE) of (PLC1, CRISP3, UBQ, PRM1, SPATA1 and SP17) in sperm of Marwari stallions T

during the breeding and non-breeding seasons

Stallion sperm viability assessment using SYBR-PI

Flow cytometric assessment of seminal parameters of stallion spermatozoa 

Flow cytometry is a powerful technique which allows the simultaneous analysis of mul�ple physical characteris�cs of 

single par�cles, usually cells, as they flow in a fluid stream through a beam of light tuned at a par�cular wavelength. Flow 

cytometry s used to determine sperm concentra�on, viability, mitochondrial membrane poten�al, acrosome integrity, 

capacita�on, DNA content and status etc. In this study, we standardized the protocols for assessment of seminal quality 

parameters using flow cytometry. Keeping in view of these advantages, the seminal parameters like viability and MMP 

were assessed in stallion spermatozoa. The reac�ve oxygen species (ROS) contents were also measured through flow 

cytometry using MitoSox marker. The study showed that cryopreserva�on process has significant effect on MMP and 

produc�on of ROS

JC-1 is widely used in apopto�c studies to monitor mitochondrial health. JC-1 dye can be used as an indicator of 

mitochondrial membrane poten�al in a variety of cell types. JC-1 dye exhibits poten�al-dependent accumula�on in 

mitochondria indicated by two fluorescence emissions green (~529 nm) and red (~590 nm). JC-1 has advantages over 

other ca�onic dyes as it can selec�vely enter into mitochondria and reversibly change colour from red to green as the 

membrane poten�al decreases.

Assessment of MMP in stallion spermatozoa
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Stallion sperm viability assessment using SYBR-PI

Flow cytometric assessment of seminal parameters of stallion spermatozoa 

Flow cytometry is a powerful technique which allows the simultaneous analysis of mul�ple physical characteris�cs of 

single par�cles, usually cells, as they flow in a fluid stream through a beam of light tuned at a par�cular wavelength. Flow 

cytometry s used to determine sperm concentra�on, viability, mitochondrial membrane poten�al, acrosome integrity, 

capacita�on, DNA content and status etc. In this study, we standardized the protocols for assessment of seminal quality 

parameters using flow cytometry. Keeping in view of these advantages, the seminal parameters like viability and MMP 

were assessed in stallion spermatozoa. The reac�ve oxygen species (ROS) contents were also measured through flow 

cytometry using MitoSox marker. The study showed that cryopreserva�on process has significant effect on MMP and 

produc�on of ROS

JC-1 is widely used in apopto�c studies to monitor mitochondrial health. JC-1 dye can be used as an indicator of 

mitochondrial membrane poten�al in a variety of cell types. JC-1 dye exhibits poten�al-dependent accumula�on in 

mitochondria indicated by two fluorescence emissions green (~529 nm) and red (~590 nm). JC-1 has advantages over 

other ca�onic dyes as it can selec�vely enter into mitochondria and reversibly change colour from red to green as the 

membrane poten�al decreases.

Assessment of MMP in stallion spermatozoa
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ROS es�ma�on in spermatozoa: The MitoSOX™ Red is a ca�onic deriva�ve of dihydroethidium (also known as 

hydroethidine) designed for highly selec�ve detec�on of superoxide in the mitochondria. The ca�onic 

triphenylphosphonium subs�tuent of MitoSOX™ Red indicator is responsible for the electrophore�cally driven uptake 

of the probe in ac�vely respiring mitochondria of a cell.

Foal heat breeding of mares- a strategy to obtain a foal per year

To realize the op�mum economic return of broodmares, the number of foals produced per dam must be maximized. 

The horse mare recovers its reproduc�ve cycle soon a�er delivery, showing foal heat 5 to 12 days a�er parturi�on. The 

resump�on of ovarian ac�vity with ovula�on a�er parturi�on occurs in a physiologically short �me frame. A total of 

ten mares (6 Marwari, 2 of each Kathiawari and Zanskari) were bred during the foaling period and monitored their 

dura�on of foal estrus and other parameters. The foaling rate of these animals was also recorded. The pregnancy status 

was examined at 30, 60 and 90 days post ma�ng  and  pregnancy rate  was  calculated as number of  mares pregnant at 

30, 60 and 90 days post ma�ng out of  total mares mated. The foaling rate was calculated as number of mares foaled 

out of total mare mated.  The rates obtained were converted into percentages.

(T.R. Talluri)

AICRP on Increased U�liza�on of Animal Energy 

Development of fa�gue cum fitness score card for working equines

Three adult mules were selected for the draughtability trials. The payloads equivalent to 2.0X, 2.5X, 3.0X, 3.5X and 

4.0X of their body weights were tested in mules using conven�onal pneuma�c wheel cart on pucca road at normal  

speed of mules for four hours dura�on. Physiological responses were studied before, during and a�er the work and 20 

min post work. Rectal temperature, respira�on rate and pulse rate levels increased significantly during work at 

intervals. A�er 4 hour of work, the physiological responses a�ained the highest value. There was significant decrease in 

the values a�er a rest of 20 min, but these values were significantly higher than control values. Significant decrease in 

the speed of mules was observed a�er every hour of work. All the physiological indices increased significantly a�er 

work and came to normal range in the next morning. Blood samples were collected before and a�er work for 

hematology and es�ma�on of biochemical parameters. Different loads had no significant effect on various 

hematological indices (Hb, RBC, WBC, HCT, MCV, MCH, MCHC). Fa�gue score was es�mated based on parameters 

described by Bha� et al., (2005). Meteorological data during trial period were also recorded. Significant reduc�on in 

body weight was recorded a�er work but recovered by the next morning. The body weight reduced a�er work was 9-

10 Kg in pay loads equivalent to 2.0X, 2.5X, 3.0X and 3.5X of their body weight. However, it was 14 Kg reduc�on in 

4.0X payload during car�ng. Body measurements of mules and donkeys in car�ng and pack load trials were recorded. 

Average body length, height and heart girth were 142.33, 119.33; 147.33, and 121.66, 168.0,136.33 cms, respec�vely 

for mules and donkeys. The trials of different payloads on mules have been completed. The results will be analyzed in 

consulta�on with IASRI scien�sts as advised for development of fa�gue score card.

(R.A. Legha and Yash Pal)
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Development of improved saddle and harness for working equines.

Different saddles fabricated during previous year were tested in mules and donkeys during car�ng trials at our centre. 

Normally iron base of saddle is fi�ed with wooden piece to fix the saddle properly on back of the animal. To avoid injury 

the wooden piece is fi�ed with locally made padding of rag. But most of the �me this rag padding is not able to protect 

the animal from injury or saddle sore due to hardness, unevenness as well as absorbing of sweat. To refine/improvise 

the exis�ng saddle, wooden piece was padded with nanda (carpet cloth) in Fig.1  the same was further covered with 

leather as shown in Fig.2. Refinement of saddle for car�ng equids was done. Tes�ng of these saddles has been done on 

ins�tute donkeys and mules during car�ng trials at our centre. Under saddle, blanket support was provided as shown in 

picture. The donkeys and mules were comfortable and no injury or saddle mark was observed on the back of 

experimental animals. 

Body confirma�on of horse, pony and mule is different. Hence, the saddle made for horse can't as such be used for 

pony or mule. But most the owners use the same saddle for mule and pony. Also, the same type of saddle can't be used 

for donkeys of different sizes. If saddle is not as per the size and shape of back of animal, it may cause injury to the 

animal. To tackle the problem, adjustable type saddle was fabricated as shown in Fig.3. 

The fabricated saddles and harnesses were distributed to the five farmers of Bikaner using donkeys in the cart. The 

farmers were contacted and examined the status of animals at fortnightly intervals for two months periods and did not 

find any saddle sore or any discomfort to the animal. The measurements of equines used in pack load and car�ng were 

recorded and correla�on will be es�mated. 

Pack load saddles for mules and donkeys

Mules and donkeys are mainly u�lized as car�ng animals in plains of India except some ac�vi�es where these are used 

as pack animals by dhobies, shephereds, brick kilns and in mul�storied buildings. However, these animals are mainly 

used as pack animals in hilly terrains of India for transporta�on of bag and baggage of people, building material, 

ra�on,water, firewood and so many other ac�vi�es. The condi�on of saddle used on pack animals is so poor that it 

causes wounds and injuries on the body of working equids. The saddle available with RVC is quite good and strong but   

is very heavy. We shall modify the saddle for use of field mules and donkeys as the mules used by army are heavier than 

field mules. We are in processes of replacing the heavy material with light weight material (composite material). A�er 

fabrica�on of suitable saddles for field mule and donkeys, we will test these at our farm and, if found suitable then we 

will promote these saddles in field.

(R.A. Legha and Yash Pal)

Table 1: Details of foal heat occurrence, foal heat dura�on and concep�on rate in three indigenous horse breeds 
(in days).

Breed  First sign of estrus Estrus dura�on Concep�on

Marwari (6) 9.28±2.47 6.48±1.34 68.89±4.37

Kathiawari (2) 9.19±2.81 5.92±2.19 39.14±2.31

Zanskari (2) 7.04±3.07 7.38±1.20 60.24±4.30

Assessment of ROS in stallion spermatozoa using Mitosox
Improved car�ng saddles for donkeys

Fig 1 Fig 2 Fig 3
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(R.A. Legha and Yash Pal)

Table 1: Details of foal heat occurrence, foal heat dura�on and concep�on rate in three indigenous horse breeds 
(in days).

Breed  First sign of estrus Estrus dura�on Concep�on

Marwari (6) 9.28±2.47 6.48±1.34 68.89±4.37

Kathiawari (2) 9.19±2.81 5.92±2.19 39.14±2.31

Zanskari (2) 7.04±3.07 7.38±1.20 60.24±4.30

Assessment of ROS in stallion spermatozoa using Mitosox
Improved car�ng saddles for donkeys

Fig 1 Fig 2 Fig 3

Annual Report - 2020Annual Report - 2020



ICAR-National Research Centre On Equines 60

Determina�on of physico-chemical, proper�es of Halari donkey milk

Donkeys are primarily known as pack animals, reared mainly for work, and seldom milk. The composi�on of donkey milk 

is not studied in much detail in India due to sampling and other technical issues. Most donkeys in India are non-descript, 

however, three breeds: Halari, Spi� and Kachchhi were recently registered by ICAR-NBAGR, Karnal. For eons, the 

donkey milk was used in trea�ng of cow milk protein allergy in infants due to the low casein contents. The research on 

donkey milk is in infancy in Indian donkey breeds especially. The current study was aimed to determine the physical and 

bio-chemical proper�es of milk and milk powder of Halari donkeys. The Halari donkey milk has characteris�c taste, 

odour and appearance and off white in colour.  In fresh milk the approximate milk fat is 1.13%, total milk solids 12.75%, 

and milk solids not fat are 11.62%. No pes�cides residues and metal contaminants could be detected in milk samples. 

Under biological test parameters, the total plate count (TPC) was 88 cfu/ml and <10 cfu/mL of yeast and mould count.

Other important parameters of Halari donkey milk and lyophilised powder are listed in tables as follows.

The quality a�ributes of donkey milk were determined in terms of milk fat %, milk solids-not-fat (MSNF) %, ash % and 

total solids %. Average milk fat, ash and total solids content were found to be 0.2%, 0.39% and 8.2%, respec�vely. The 

rheological proper�es of donkey milk were determined in terms of flow behaviour property and temperature sweep. 

The effect of change in temperature (20-90°C) on the viscosity of donkey milk is shown in Fig1. A�empts were also 

made on understanding the heat coagula�on temperature of donkey milk.

(Anuradha Bhardwaj, Yash Pal, R.A. Legha, R.K. Vaid, Varij Nayan, Narender Raju Panjagari, Ashish Kumar Singh 

and Rajan Sharma)

DONKEY MILK (HALARI)

CHEMICAL TEST PARAMETERS

S.No. Parameters Unit Results

1. Milk Fat  %,m/m 1.13

2. Milk Solids %,m/m 12.75

3. Milk Solids Not Fat  %,m/m 11.62

ORGANOLETPTIC TESTS

S.No. Parameters Unit Results

1. Taste - characteris�c

2. Odour - characteris�c

3. Colour - Off white

4. Appearance - liquid

BIOLOGICAL TEST PARAMETERS

S.No. Parameters Unit Results

5. Total plate count  cfu/ml 88

CHEMICAL TEST PARAMETERS (NUTRITIONAL ANALYSIS)

S.No. Parameters Unit Results

1 Energy Kcal/100g 43.23

2 Carbohydrates g/100ml 6.89

3 Sugar g/100ml 4.15

4 Fat g/100ml 1.03

5 Protein (by Kjeldahl Method) g/100ml 1.60

6 Vitamin B1 mg/100ml 0.406

7 Vitamin B5 mg/100ml 0.097

8 Lactose g/100ml 6.84

9 Ash % 0.31

10 Casein content % 0.85

11 Titrable acidity % 0.03
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MINERALS

S.No. Parameters Unit Results

1 Magnesium mg/100ml 7.65

2 Sodium mg/100ml 6.33

3 Zink mg/l 1.75

4 Calcium mg/100ml 75.50

5 Potassium mg/100ml 40.50

FATTY ACID PROFILE

S.No. Parameters Unit Results

1 Saturated fa�y acid g/100g 0.51

2 Polyunsaturated fa�y acid g/100g 0.11

3 Monounsaturated fa�y acids g/100g 0.41

4 Palmi�c acid g/100g 0.32

5 Oleic acid g/100g 0.35

CHEMICAL TEST PARAMETERS (NUTRITIONAL ANALYSIS) 

S.No. Parameters Unit Results

1 Moisture % 90.17

2 Water ac�vity - 0.985

HALARI DONKEY MILK (POWDER)

CHEMICAL TEST PARAMETERS (ORGANOLEPTIC TESTS)

S.No. Parameters Unit Results

1 Taste - characteris�c

2 Odour - characteris�c

3 Colour - Off white

4 Appearance - Milk powder

BIOLOGICAL TEST PARAMETERS

S.No. Parameters Unit Results

1 Total plate count cfu/g 667

CHEMICAL TEST PARAMETERS ( FATTY ACID PROFILE)

S.No. Parameters Unit Results

1 Saturated fa�y acid g/100g 2.36

2 Polyunsaturated fa�y acids  g/100g 0.51

3 Monounsaturated fa�y acids g/100g 1.86

4 Capric acid g/100g 2.76

5 Lauric acid g/100g 5.69

6 Myris�c acid g/100g 6.68

7 Pentadecanoic acid g/100g 0.44

CHEMICAL TEST PARAMETERS (ORGANOLEPTIC TESTS)

S.No. Parameters Unit Results

1 Taste - characteris�c

2 Odour - characteris�c

3 Colour - Off white

4 Appearance - Milk powder
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11.62%. No pes�cides residues and metal contaminants could be 

detected in milk samples. Under biological test parameters, the total 

plate count (TPC) was 88 cfu/ml and <10 cfu/mL of yeast and mould 

count.

Other important parameters of Halari donkey milk and lyophilised 

powder are listed in tables as follows.

The quality a�ributes of donkey milk were determined in terms of 

milk fat %, milk solids-not-fat (MSNF) %, ash % and total solids %. 

Average milk fat, ash and total solids content were found to be 0.2%, 

0.39% and 8.2%, respec�vely. The rheological proper�es of donkey 

milk were determined in terms of flow behaviour property and 

temperature sweep. The effect of change in temperature (20-90°C) on the viscosity of donkey milk is shown in Fig1. 

A�empts were also made on understanding the heat coagula�on temperature of donkey milk.

(Anuradha Bhardwaj, Yash Pal, R.A. Legha, R.K. Vaid, Varij Nayan, Narender Raju Panjagari, Ashish Kumar Singh 

and Rajan Sharma)

Genomic insights of indigenous equine resources through “Omics” approaches.

One of the major problems in sustainability of animals is the breed dilu�on and warrants the need to iden�fy true to 

breed type animal. Though this can be done by breed descriptor but only pure breeds can be covered under it, ignoring 

the admixture in the popula�on. The molecular markers are the revolu�onizing tool which can be used for breed 

assignment as done in various domes�c animals. By genotyping, allelic data of 24 microsatellite loci in 8 horse breed 

popula�ons viz., Marwari (282), Kathiawari (69),  Kachchhi-Sindhi (50), Thoroughbred (59), Zanskari (50), Bhu�a (34), 

Spi� (16), and Manipuri (50) were generated.  We got a total of 29280 DNA fingerprin�ng data generated which were 

forma�ed for computa�onal analysis and breed predic�on. A�er data pre-processing, different classifiers like 

BayesNet, NaiveBayes, Ar�ficial Neural Network (ANN), Support Vector Machine (SVM) and Random Forest (RF) were 

deployed using scripts. The performance of these classifiers is represented in Table 1 which shows the classifier 

“BayesNet” as best having highest precision. The confusion matrix of BayesNet for each horse breed is presented in 

Table 2. The various evalua�on measures, namely, sensi�vity, specificity, precision, recall, F-measure and ROC area 

were computed for each of the eight breeds (Table 3). 
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BIOLOGICAL TEST PARAMETERS

S.No. Parameters Unit Results

1 Total plate count cfu/g 667

CHEMICAL TEST PARAMETERS ( FATTY ACID PROFILE)

S.No. Parameters Unit Results

1 Saturated fa�y acid g/100g 2.36

2 Polyunsaturated fa�y acids  g/100g 0.51

3 Monounsaturated fa�y acids g/100g 1.86

4 Capric acid g/100g 2.76

5 Lauric acid g/100g 5.69

6 Myris�c acid g/100g 6.68

7 Pentadecanoic acid g/100g 0.44

8 Palmi�c acid g/100g 31.21

9 Palmitoleic acid g/100g 4.97

10 Stearic acid  g/100g 3.21

11 Oleic acid  g/100g 34.26

12 Linoleic acid  g/100g 9.52

13 Gamma linolenic acid  g/100g 1.25
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Table 1. Performance of different classifiers

 TP Rate/Sen FP Rate Precision Recall F-Measure ROC Area

BayesNet 0.889 0.010 0.919 0.889 0.887 0.991

NaiveBayes 0.630 0.035 0.635 0.630 0.604 0.873

MLP 0.741 0.037 0.731 0.741 0.734 0.927

SVM-Poly-2 0.774 0.036 0.778 0.774 0.774 0.932

RBF 0.690 0.038 0.707 0.690 0.679 0.910

RF 0.856 0.021 0.857 0.856 0.854 0.982

Table 2: Confusion matrix to show predic�on power of BayesNet for each horse breed
*MG Marwari; KW Kathiawari; KS Kacchi Sindhi; TB Thoroughbred; MP Manipuri; SP Spi�; ZP Zanskari; BP Bhu�a.

MG KW KS TB MP SP ZP BP Breeds*

281 0 0 1 0 0 0 0 MG

0 37 18 0 13 0 1 0 KW

0 0 50 0 0 0 0 0 KS

0 1 13 36 7 0 2 0 TB

0 0 0 0 45 0 4 1 MP

0 0 0 0 0 15 1 0 SP

0 0 0 0 6 0 44 0 ZP

0 0 0 0 0 0 0 34 BP

Pa�ern1. An illustra�on of the effect of 

change in temperature on the viscosity of 

donkey milk

Table 3. Predic�on accuracies obtained for eight breeds of horse

Breeds TP Rate/Sen FP Rate Precision Recall F-Measure ROC Area

MG 0.996 0.000 1.000 0.996 0.998 1.000

KW 0.536 0.002 0.974 0.536 0.692 0.937

KS 1.000 0.055 0.617 1.000 0.763 0.997

TB 0.610 0.002 0.973 0.610 0.750 0.997

MP 0.900 0.046 0.634 0.900 0.744 0.986

SP 0.938 0.000 1.000 0.938 0.968 1.000

ZP 0.880 0.014 0.846 0.880 0.863 0.994

BP 1.000 0.002 0.971 1.000 0.986 1.000

Weighted Avg. 0.889 0.010 0.919 0.889 0.887 0.991

(Anuradha Bhardwaj, Sarika, M.A. Iqbal, Varij Nayan, Dinesh Kumar, R.A. Legha and Yash Pal)
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MG 0.996 0.000 1.000 0.996 0.998 1.000

KW 0.536 0.002 0.974 0.536 0.692 0.937

KS 1.000 0.055 0.617 1.000 0.763 0.997

TB 0.610 0.002 0.973 0.610 0.750 0.997

MP 0.900 0.046 0.634 0.900 0.744 0.986

SP 0.938 0.000 1.000 0.938 0.968 1.000

ZP 0.880 0.014 0.846 0.880 0.863 0.994

BP 1.000 0.002 0.971 1.000 0.986 1.000

Weighted Avg. 0.889 0.010 0.919 0.889 0.887 0.991

(Anuradha Bhardwaj, Sarika, M.A. Iqbal, Varij Nayan, Dinesh Kumar, R.A. Legha and Yash Pal)

Annual Report - 2020Annual Report - 2020



ICAR-National Research Centre On Equines 63

Table 1. Performance of different classifiers

 TP Rate/Sen FP Rate Precision Recall F-Measure ROC Area

BayesNet 0.889 0.010 0.919 0.889 0.887 0.991

NaiveBayes 0.630 0.035 0.635 0.630 0.604 0.873

MLP 0.741 0.037 0.731 0.741 0.734 0.927

SVM-Poly-2 0.774 0.036 0.778 0.774 0.774 0.932

RBF 0.690 0.038 0.707 0.690 0.679 0.910

RF 0.856 0.021 0.857 0.856 0.854 0.982

Table 2: Confusion matrix to show predic�on power of BayesNet for each horse breed
*MG Marwari; KW Kathiawari; KS Kacchi Sindhi; TB Thoroughbred; MP Manipuri; SP Spi�; ZP Zanskari; BP Bhu�a.

MG KW KS TB MP SP ZP BP Breeds*

281 0 0 1 0 0 0 0 MG

0 37 18 0 13 0 1 0 KW

0 0 50 0 0 0 0 0 KS

0 1 13 36 7 0 2 0 TB

0 0 0 0 45 0 4 1 MP

0 0 0 0 0 15 1 0 SP

0 0 0 0 6 0 44 0 ZP

0 0 0 0 0 0 0 34 BP

Table 3. Predic�on accuracies obtained for eight breeds of horse

Breeds TP Rate/Sen FP Rate Precision Recall F-Measure ROC Area

MG 0.996 0.000 1.000 0.996 0.998 1.000

KW 0.536 0.002 0.974 0.536 0.692 0.937

KS 1.000 0.055 0.617 1.000 0.763 0.997

TB 0.610 0.002 0.973 0.610 0.750 0.997

MP 0.900 0.046 0.634 0.900 0.744 0.986

SP 0.938 0.000 1.000 0.938 0.968 1.000

ZP 0.880 0.014 0.846 0.880 0.863 0.994

BP 1.000 0.002 0.971 1.000 0.986 1.000

Weighted Avg. 0.889 0.010 0.919 0.889 0.887 0.991

(Anuradha Bhardwaj, Sarika, M.A. Iqbal, Varij Nayan, Dinesh Kumar, R.A. Legha and Yash Pal)

Annual Report - 2020



Annual Report - 2020

Year Achievement

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 AI

1996 Establishment of a herd of Marwari horses

1996 Crystal structure of mare milk lactoferrin

1997 Release of inactivated equine influenza vaccine

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

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

2006 Collection and cryopreservation of stallion semen at farmers’ door

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

2010 Re-emergence of a case of Equine Infectious Anaemia (EIA)

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

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

2011 Establishment of a herd of small grey and large white indigenous donkeys

2012 Organisation of SAARC trainings on equine piroplasmosis under OIE twinning program

2012 Development of r-protein based ELISA for Equine Infectious Anaemia (EIA) 

2012 Technique for Vermicomposting using equine dung optimized

2012 Quinapyramine sulfate nanoformulation developed against Trypanosoma evansi

2013 Establishment of ATIC and infoequine 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 Organisation of SAARC trainings on equine influenza and glanders under OIE twinning program

2016 Methodology 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

2020 Japanese Encephalitis ( JE) virus antibody test kit was released
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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 AI

1996 Establishment of a herd of Marwari horses

1996 Crystal structure of mare milk lactoferrin

1997 Release of inactivated equine influenza vaccine

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

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

2006 Collection and cryopreservation of stallion semen at farmers’ door

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

2010 Re-emergence of a case of Equine Infectious Anaemia (EIA)

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

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

2011 Establishment of a herd of small grey and large white indigenous donkeys

2012 Organisation of SAARC trainings on equine piroplasmosis under OIE twinning program

2012 Development of r-protein based ELISA for Equine Infectious Anaemia (EIA) 

2012 Technique for Vermicomposting using equine dung optimized

2012 Quinapyramine sulfate nanoformulation developed against Trypanosoma evansi

2013 Establishment of ATIC and infoequine 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 Organisation of SAARC trainings on equine influenza and glanders under OIE twinning program

2016 Methodology 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

2020 Japanese Encephalitis ( JE) virus antibody test kit was released
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Release of “JE Virus An�body Test Kit” by Union minister of Agriculture 

& Farmers’ Welfare

Japanese Encephali�s Virus An�body Test Kit

The kit was released by Hon'ble Union Minister of Agriculture & Farmers' Welfare Shri Narendra Singh Tomar Ji & other 
th stdignitaries on 27  February, 2020 at NASC Complex, New Delhi during the 91  Annual General Mee�ng of ICAR. 

Transfer of Technology:

Ÿ “Donkey Milk Based Products (Bathing Soap, Body Bu�er and Lip Balm)”

A technology en�tled, “Donkey Milk Based Products (Bathing Soap, Body Bu�er and Lip Balm)” was transferred to M/s 
thDolphin IBA Pvt. Ltd., Ramamangalam P.O., Kochi on 12  February, 2020. 

Donkey milk technology transferred to M/s Dolphin IBA Pvt. Ltd
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Technology Development,
Transfer and Commercialization

The Centre has made focused efforts for the development of advanced technologies in equine health and produc�on. 

Also, suitable methodologies were designed to upli� the livelihoods of equine keepers and all stakeholders of equine 

sector. Many diagnos�c kits, vaccines and biologicals developed by the scien�sts of ICAR-NRCE are being used in the 

field while several other technologies are in pipeline.

Technologies developed and released

Vaccines

Ÿ Inac�vated Equine Herpes Virus – 1 vaccine (Equiherpabort)

Ÿ Updated Equine Influenza vaccine 

Diagnos�c kits

Ÿ Equiherpes B-ELISA kit for diagnosis of EHV – 1 infec�on

Ÿ Recombinant an�gen-based ELISA kit for diagnosis of Theileria equi 

Ÿ LFA for diagnosis of equine piroplasmosis

Ÿ LFA for diagnosis of equine trypanosomosis 

Ÿ Recombinant protein-based ELISA kit for diagnosis of Glanders

Ÿ Recombinant protein-based ELISA kit for diagnosis of EIA

Ÿ Recombinant gG-based type-specific ELISA for differen�a�on of EHV 1 and 4 infec�on

Ÿ Monoclonal an�body-based ELISA kit for diagnosis of rotavirus infec�on

Ÿ Japanese Encephali�s Virus An�body Test Kit, iELISA for equids and pigs

Reproduc�on technologies

Ÿ Pregmare kit for pregnancy diagnosis in mares

Ÿ Cryopreserva�on of equine semen

Dairy technology

Ÿ Donkey Milk based products (Bathing soap, Body bu�er and Lip balm)

Technologies commercialized

Ÿ Recombinant protein-based ELISA kit for diagnosis of Glanders

Ÿ Recombinant protein-based ELISA kit for diagnosis of EIA

Ÿ Donkey Milk based products (Bathing soap, Body bu�er and Lip balm)

Release of  Technology:

ICAR-NRCE has developed a diagnos�c kit en�tled “Japanese Encephali�s Virus An�body Test Kit, iELISA for equids 

and pigs”. Since there is no indigenous kit available for tes�ng equines for JEV, this kit is useful in rapid and specific 

diagnosis of Japanese Encephali�s in equines. The kit contains sufficient reagents to test 46 samples in duplicate. Rapid 

test results can be obtained within 3 hours and the shelf life of the kit is six months at 2-8°C.
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Equine samples tested and revenue generated in 2020

Disease No. of samples tested Amount (Rs.)

Equine Infec�ous Anaemia (EIA) 2737 1505350

Glanders 3316 2321200

Contagious Equine Metri�s 260 416000

Dourine 139 152900

African Horse Sickness 139 152900

Equine Viral Arteri�s 130 260000

Theileria equi 20 40000

Babesia caballi  20 40000

WNV 9 18000

Trypanosoma evansi 2 1100

Culture isola�on 3 3000

Total 6775 4910450

Revenue genera�on from samples tested during the year 2020

During the year 2020, diagnos�c services were provided to stakeholders from different states of India. A total of 6775 

samples received from race courses, turf club, stud farm, riding schools and other organized sector were tested on 

payment basis. Maximum number of samples was tested for Glanders (3316) and EIA (2737). The revenue generated 

through contractual diagnos�c services was Rs 49.10 lakhs in the year 2020.
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Ÿ Mul�purpose iron plough

The Centre has developed mul�purpose iron plough for working 
equids. Technology was transferred to farmers of Eta district of 
UP through Brooke India. The farmers are having small land 
holding and they are facing problem of connec�on to their field 
for tractor operated implements. Now they are able to cul�vate 
their fields by equine operated plough, because they can reach 
their fields with equine and plough on their shoulder along with 
field bunds of other owners.

Technology ready for transfer:

Ÿ Mushroom cul�va�on with equine dung

Mushroom cul�va�on in different combina�ons of fresh equine 
dung and wheat straw was undertaken. Encouraging results are 
being received in both combina�ons. EPC, Bikaner has produced 
35.25 kg bu�on mushroom and sold @ Rs 120/ kg. A total of Rs 
4230/- revenue was generated through mushroom sale in 2020.

Mushroom 

cul�va�on 

using equine 

dung

Mul�purpose 

iron plough for 

equines
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Patent granted

S. No. Title Name of Inventors Applica�on detail

1. Recombinant TssA protein for Hari Shankar Singha, Patent No. 354870, dated  

 detec�on of an�bodies against  Praveen Malik, Sachin Kumar 30.12.2020, Applica�on No. 

 Burkholderia mallei and uses  Goyal, S.K. Khurana and R.K. Singh 3610/DEL/2015, dated 

  thereof  04.11.2015 

MoU for coopera�on in Research and Educa�on

ICAR-NRCE, Hisar inked Memorandum of Understanding (MoU) with four universi�es in 2020.

Ÿ Shri Krishna Ayush University, Kurukshetra, Haryana.

Ÿ Rajasthan University of Veterinary and Animal Sciences, Bikaner, Rajasthan.

Ÿ Maharaja Agrasen University, Solan, Himachal Pradesh.

Ÿ D. Y. Pa�l Educa�on Society (Deemed to be University), Kolhapur, Maharashtra.

MoU with Shri Krishna AYUSH University, Kurukshetra MoU with Rajasthan University of Veterinary and Animal Sciences, 
Bikaner, Rajasthan
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Trainings imparted in 2020

Training cum exposure visit on use of equine operated agricultural implements

A two days training cum exposure visit on “Use of equine operated agricultural implements” under the “AICRP on 
thU�liza�on of Animal Energy” has been organized for the farmers at Equine Produc�on Campus, Bikaner from 14  to 

th15  January 2020. A total of 10 farmers and one blacksmith from Eta District of U�ar Pradesh and 5 officers from 

Brooke India, took part in this training cum exposure visit programme. Farmers have been imparted with prac�cal 

training on developing, designing and working with equine operated agricultural implements like different types of 

plough and seed drillers developed by NRCE under AICRP on UAE project.

Exposure visit of trainees under AICRP on UAE Prac�cal training on equine operated agricultural implements

12. Dr. Yash Pal Principal  Virtual workshop-cum- ICAR Headquarters, 12th to 28th 

  Scien�st training on “Intellectual  New Delhi September, 

   Property Rights in (NAHEP and IPTM) 2020 

   Agricultural Research & 

   Educa�on in India” 

13. Dr. Rajender Principal  Virtual workshop-cum- ICAR Headquarters, 12th to 28th

 Kumar Scien�st training on “Intellectual New Delhi September, 

   Property Rights in (NAHEP and IPTM) 2020

   Agricultural Research & 

   Educa�on in India” 

14. Dr.  Senior Newer approaches in  ICAR-NRCE, 28th January to 

 Shanmugasundaram  Scien�st disease diagnosis and  Hisar 6th February, 

 K.  vaccines for livestock   2020

   and poultry  

15. Dr.  Senior Strategies for sustainable LUVAS, Hisar 21st to 23rd

 Shanmugasundaram Scien�st control of parasites of  August, 

 K.    livestock, poultry and  2020

   wildlife and their public 

   health significance   

16. Dr. T.R Talluri Senior  Online training cum ICAR-NDRI, 21st to 22nd 

  Scien�st webinar on “Applica�ons Bengaluru and  July, 2020

   of Flow Cytometry in Beckman Coulter 

   Semen Analysis”  Life sciences 

17. Dr. T.R Talluri Senior Online training on ICAR-NAARM, 7th to 11th  

  Scien�st “Advanced Bioinforma�cs   Hyderabad December, 

   tools and its applica�ons   2020

   in Agriculture”
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Education 

Trainings a�ended in 2020

ICAR-Na�onal Research Centre on Equines encourages its staff for capacity building in advanced areas of science, 

administra�on and skill development. In the year 2020, following trainings were obtained by the staff of ICAR-NRCE.

S.  Name of the  Designa�on Training Organizing Ins�tute Dura�on of 

No. staff    the training      

1. Ms. Ana Raj  Scien�st Professional  ICAR-CTCRI,  21st May to  

   A�achment  Training Thiruvananthapuram  18th August, 

   (PAT)  2020

2. Ms. Ana Raj Scien�st MOOC on “Innova�ve MANAGE,  14th to 21st 

   ideas for  Hyderabad  September, 

   Entrepreneurship   2020

   development in 

   Livestock sector”  

3. Dr. Anju Manuja Principal  ICAR Research Data ICAR-CIRB, Hisar 26th to 27th 

  Scien�st Repository for Knowledge  February,    

   management  2020

4. Dr. Anubha Pathak Scien�st Professional A�achment ICAR-NIHSAD, 21st May to 

   Training (PAT)  Bhopal   18th August, 

     2020

5. Dr. Anuradha Senior Workshop-cum-training NAHEP-IPTM Unit 12th to 28th 

 Bhardwaj Scien�st on “IPRs in Agricultural  of ICAR September, 

   Research & Educa�on in  2020

   India”  

6. Dr. Balvinder  Principal Online EDP on “ABS ICAR-NAARM, 15th to 17th 

 Kumar Scien�st Regula�ons and Nagoya  Hyderabad July, 2020 

   protocol” 

7. Dr. H.S Singha Senior  Newer approaches in  ICAR-NRCE, 28th January to 

  Scien�st  disease diagnosis and Hisar 6th February, 

   vaccines for livestock    2020

   and poultry   

8. Dr. H.S Singha Senior  ICAR Research Data  ICAR-CIRB, 26th to 27th 

  Scien�st Repository for Knowledge Hisar February, 

   Management  2020  

9. Dr. Naveen Kumar Principal Na�onal Mul�sectoral  Government of 10th to 12th 

  Scien�st One-Health Workshop  Rajasthan February, 

   for Preven�on of Zoono�c   2020

   Diseases  

10. Dr. Ni�n Virmani Principal Online training of  ICAR-NAARM, 5th to 7th 

  Scien�st Vigilance officers Hyderabad August, 2020

11. Dr. Ni�n Virmani Principal Flow  Cytometry  Techniques Indian Ins�tute 21st to 22nd 

  Scien�st  &  Applica�ons of Technology (IIT), December, 

    Guwaha� 2020
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S. No. Name of the Student Name of the Guide Title of the Thesis

Ph D Students

1. Aashwina Madhwal Dr. Ni�n Virmani Development of modified live EHV-1 vectored bivalent

 ICAR –IVRI, Izatnagar,  vaccine candidate against equine influenza virus and 

  UP  equine herpes virus: Protec�ve efficacy studies in 

   mouse challenge model

2. Alka Nokhwal  Dr. R.K Vaid Isola�on and characteriza�on of bacteriophages 

 CCS HAU,  against aeromonads from fish culture ponds   

 Hisar, Haryana 

3. Anubala Dr. Taruna Anand Exploring bacteriophage derived endolysins for 

 CCS HAU,   targeted delivery into biofilm forming bacteria

 Hisar, Haryana  

4. Dinesh Jhamb,  Dr. T.R Talluri Effect of L-arginine and trehalose supplementa�on to  

 RAJUVAS,   the semen extender on quality and fer�lity of 

 Bikaner, Rajasthan   cryopreserved stallion semen

5. Medhavi Vashisth Dr. Taruna Anand Characteriza�on of bacteriophages against ESKAPE 

 CCS HAU,   pathogens and assessment of their synergy with 

 Hisar, Haryana  an�bio�cs

6. Ni�n Khandelwal Dr. Naveen Kumar Studies on the an�viral ac�vity of Apigenin against 

 GLA University,   buffalopox virus

 Mathura, UP  

7. Ram Kumar Dr. Naveen Kumar Studies on the role of ROCK signaling pathway in 

 RAJUVAS,   buffalopox virus replica�on

 Bikaner, Rajasthan  

8. Snehil Gupta Dr. Rajender Kumar Screening, iden�fica�on and evalua�on of some novel 

 LUVAS,  target specific therapeu�c compounds against 

 Hisar, Haryana  Tryanosoma evansi

9. Stephanie S Pradhan Dr. Ni�n Virmani Compara�ve pathogenicity and immunogenicity of 

 ICAR –IVRI, Izatnagar,   modified live EHV – 1 vaccine candidate(s) in mouse 

 UP  model and development of gE protein based ELISA for  

   differen�a�on of vaccinated and infected animals 

10. V.K. Pal Dr. Rajender Kumar Molecular characteriza�on and sero-prevalence 

 COVS & AH,  studies on equine haemoprotozoan diseases with

 Kumarganj,    special reference to Trypanosoma evansi

 Ayodhya, UP  

11. Yogesh Chander Dr. Sanjay Barua Role of p38 MAP kinase in buffalopox virus replica�on

 GJU S&T,   

 Hisar, Haryana  

Skill training under SCSP programme Training on AI and Ultrasonography in mares

Post Graduate Students’ Research and Guidance
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ICAR Sponsored Short Course on “Newer Approaches in Disease Diagnosis and Vaccines” for livestock and poultry

A short course on “Newer Approaches in Disease Diagnosis and Vaccines for livestock and poultry” was organized from 
th th28  January to 6  February, 2020. This short course was conducted to provide in-depth knowledge of the concepts and 

hands-on exposure to par�cipants dealing with diagnos�cs and vaccine development for livestock and poultry 

diseases. A total of 14 par�cipants including faculty from various ICAR ins�tutes and State Agricultural and Veterinary 

universi�es par�cipated in the course.

Par�cipants of ICAR sponsored short course

S. No. Name of the training Dura�on No. of par�cipants

1. Training on AI and Ultrasonography in mares to final year  8th to 14th 60 

 BVSc & AH students of College of Veterinary and Animal  January, 2020

 Science, RAJUVAS, Bikaner   

2. Training cum exposure visit of farmers and officials of  14th to 15th 16

 Brooke India under the “AICRP on U�lisa�on of Animal January, 2020 

 Energy”   

3. Training on “Sewing, Cu�ng and S�tching” under  20th January to 35

 SCSP programme in collabora�on with PNB Farmer   7th February, 2020

 Training Centre, Sacha Khera  

4. ICAR Sponsored Short Course on Newer Approaches 28th January to  14

 in Disease Diagnosis and Vaccines for livestock and poultry 6th February, 2020  

5. Training on “Fruit Preserva�on” under SCSP programme  3rd to 11th 35

 in collabora�on with PNB Farmer Training Centre, Sacha  February, 

 Khera 2020 

6. Training on “Dairy Farming” under SCSP programme in  3rd to 9th  35

 collabora�on with PNB Farmer Training Centre, Sacha  March, 2020

 Khera  

7. Training on “Tailoring and Cu�ng” under SCSP programme  15th to 19th 30

 in collabora�on with Saina Nehwal Ins�tute for Agricultural   March, 2020

 Technology, Training & Educa�on, CCS HAU, Hisar  

8. Training on “Baking and Bakery Products for Value  15th to 19th 30

 Addi�on of Cereals & Pulses” under SCSP programme  March, 2020 

9. One month sponsored laboratory training course  11th September 1

 for Mr Ankush Dhillon, M Sc student, Dept. of   to 10th October,

 Microbiology, Guru Jambheshwar University of  2020

 Science and Technology, Hisar   

10. Training on AI and Ultrasonography in mares to  9th to 16th 40

 internees BVSc & AH students of Arawali Veterinary  December, 

 College, Sikar 2020   

The comprehensive list of trainings organized by ICAR – NRCE in 2020 is given below in chronological order.



S. No. Name of the Student Name of the Guide Title of the Thesis

Ph D Students

1. Aashwina Madhwal Dr. Ni�n Virmani Development of modified live EHV-1 vectored bivalent

 ICAR –IVRI, Izatnagar,  vaccine candidate against equine influenza virus and 

  UP  equine herpes virus: Protec�ve efficacy studies in 

   mouse challenge model

2. Alka Nokhwal  Dr. R.K Vaid Isola�on and characteriza�on of bacteriophages 

 CCS HAU,  against aeromonads from fish culture ponds   

 Hisar, Haryana 

3. Anubala Dr. Taruna Anand Exploring bacteriophage derived endolysins for 

 CCS HAU,   targeted delivery into biofilm forming bacteria

 Hisar, Haryana  

4. Dinesh Jhamb,  Dr. T.R Talluri Effect of L-arginine and trehalose supplementa�on to  

 RAJUVAS,   the semen extender on quality and fer�lity of 

 Bikaner, Rajasthan   cryopreserved stallion semen

5. Medhavi Vashisth Dr. Taruna Anand Characteriza�on of bacteriophages against ESKAPE 

 CCS HAU,   pathogens and assessment of their synergy with 

 Hisar, Haryana  an�bio�cs

6. Ni�n Khandelwal Dr. Naveen Kumar Studies on the an�viral ac�vity of Apigenin against 

 GLA University,   buffalopox virus

 Mathura, UP  

7. Ram Kumar Dr. Naveen Kumar Studies on the role of ROCK signaling pathway in 

 RAJUVAS,   buffalopox virus replica�on

 Bikaner, Rajasthan  

8. Snehil Gupta Dr. Rajender Kumar Screening, iden�fica�on and evalua�on of some novel 

 LUVAS,  target specific therapeu�c compounds against 
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10. V.K. Pal Dr. Rajender Kumar Molecular characteriza�on and sero-prevalence 
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 Kumarganj,    special reference to Trypanosoma evansi

 Ayodhya, UP  

11. Yogesh Chander Dr. Sanjay Barua Role of p38 MAP kinase in buffalopox virus replica�on

 GJU S&T,   

 Hisar, Haryana  

Skill training under SCSP programme Training on AI and Ultrasonography in mares

Post Graduate Students’ Research and Guidance
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ICAR Sponsored Short Course on “Newer Approaches in Disease Diagnosis and Vaccines” for livestock and poultry

A short course on “Newer Approaches in Disease Diagnosis and Vaccines for livestock and poultry” was organized from 
th th28  January to 6  February, 2020. This short course was conducted to provide in-depth knowledge of the concepts and 

hands-on exposure to par�cipants dealing with diagnos�cs and vaccine development for livestock and poultry 

diseases. A total of 14 par�cipants including faculty from various ICAR ins�tutes and State Agricultural and Veterinary 

universi�es par�cipated in the course.

Par�cipants of ICAR sponsored short course

S. No. Name of the training Dura�on No. of par�cipants
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 in Disease Diagnosis and Vaccines for livestock and poultry 6th February, 2020  

5. Training on “Fruit Preserva�on” under SCSP programme  3rd to 11th 35

 in collabora�on with PNB Farmer Training Centre, Sacha  February, 

 Khera 2020 

6. Training on “Dairy Farming” under SCSP programme in  3rd to 9th  35

 collabora�on with PNB Farmer Training Centre, Sacha  March, 2020

 Khera  

7. Training on “Tailoring and Cu�ng” under SCSP programme  15th to 19th 30

 in collabora�on with Saina Nehwal Ins�tute for Agricultural   March, 2020

 Technology, Training & Educa�on, CCS HAU, Hisar  

8. Training on “Baking and Bakery Products for Value  15th to 19th 30

 Addi�on of Cereals & Pulses” under SCSP programme  March, 2020 

9. One month sponsored laboratory training course  11th September 1

 for Mr Ankush Dhillon, M Sc student, Dept. of   to 10th October,

 Microbiology, Guru Jambheshwar University of  2020

 Science and Technology, Hisar   

10. Training on AI and Ultrasonography in mares to  9th to 16th 40

 internees BVSc & AH students of Arawali Veterinary  December, 

 College, Sikar 2020   

The comprehensive list of trainings organized by ICAR – NRCE in 2020 is given below in chronological order.
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M V Sc/ M Sc Students

1. Diksha Sharma Dr. Rajender Kumar Epidemiological studies of Trypanosoma evansi in

 IVRI,  ca�le, buffaloes and equines of Himachal Pradesh and

 Izatnagar, UP   characteriza�on of immunodominant an�gens

2. Prashant Kadiyan Dr. Anju Manuja An�bio�c Resistance and an�bacterial ac�vity of zinc

 LPU,   oxide nanopar�cles against Indian isolates of

 Jalandhar, Punjab   Streptococcus equi

3. Priyanka  Dr. Taruna Anand Isola�on and characteriza�on of host specific

 GJU S&T,   bacteriophages against Pseudomonas spp.

 Hisar, Haryana    

4. Rajendra Mehra  Dr. T.R Talluri Effect of Addi�on of Lyophilized heterologous seminal 

 RAJUVAS,   plasma and colostrum to semen extender on cooled 

 Bikaner, Rajasthan  and post-thaw Stallion semen quality

5. Supriya Dr. Ni�n Virmani A�enua�on of recombinant EHV-1 through dele�on of 

 ICAR –IVRI,   glycoprotein 1 and its pathological and immunological 

 Izatnagar, UP  study in mice for modified live vaccine candidate

6. Tipu Sultan Dr. T.R Talluri Effect of zinc and gold nanopar�cles on cooled and post 

 RAJUVAS,   thaw quality of stallion

 Bikaner, Rajasthan   

1. Dr Ruma Rani Dr. Rajender Kumar Iden�fica�on and evalua�on of target specific novel

 Sponsored by CSIR,   drug molecules against Trypanosoma evansi infec�on 

 New Delhi  using nanotechnology approach

Post-doctoral Research Associate
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moment for the employees and fellow colleagues of NRCE. Principal Scien�st (Rtd), Dr. B.K. Singh and Principal 

Scien�st (Retd.) Dr. A�ar Singh along with present Director, Dr. Yash Pal, Dr. Sanjay Barua I/C NCVTC, and Principal 

Scien�st, Dr. B.R. Gula� graced the occasion to present a token of love to Dr. B.N. Tripathi on behalf of the NRCE family.

Pusa  Krishi  Vigyan Mela and Health Camps

From March 1-3, 2020, Krishi Vigyan Mela was held at Indian Agricultural Research Ins�tute Campus, IARI, New Delhi, 

The stall of ICAR NRCE had a total of 700 visitors including prospec�ve and present Equine breeders during the mela. 

The equine owners were provided the informa�on on major equine diseases like equine Influenza, Equine Herpes Virus, 

Japanese Encephali�s, Glanders, Strangles, and various parasi�c diseases. The farmers were also enlightened on the 

u�liza�on of donkey milk and milk products. 

Director Dr Yash Pal and Principal Scien�st, Dr Anju Manuja guiding the equine owners

Interna�onal Women's day

thOn March 8  2020, ICAR-NRCE staff and students gathered to celebrate the progress towards achieving gender 

equality and women's empowerment. A total of 15 par�cipants, from scien�fic, administra�ve and suppor�ng staff 

par�cipated in the event. The celebra�on was chaired by Director NRCE, Dr Yash Pal, he discussed the 

accomplishments of women in the scien�fic arena focused on striving a greater momentum towards gender equality.

Dr B.N. Tripathi (Centre) being presented with a token of love from NRCE family
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 and Institutional activities

S. No. Name of the training Date

1. Interna�onal webinar on “Using phages to combat AMR: Scien�fic capacity  14th August, 2020

 building through laboratory training workshops” in collabora�on with Acharya 

 Narendra Dev College, University of Delhi 

2. Interna�onal webinar on “Phage Directory: Making the world’s phages more 3rd September, 2020 

 accessible, manageable and shareable” in collabora�on with Acharya Narendra 

 Dev College, University of Delhi 

3. Interna�onal webinar on “Knowing the unknown: Approaches to characterize  1st October, 2020

 the uncharacterized proteome of bacteriophages” in collabora�on with Acharya 

 Narendra Dev College, University of Delhi 

4. Webinar on “Collabora�on between Medical and Veterinary officers for the  4th November, 2020 

 preven�on and control of zoono�c diseases” 

Webinars organized in 2020 at ICAR-NRCE

Events and celebra�ons of the year  2020 at 

ICAR-NRCE, Hisar and ICAR-NRCE-EPC, 

Bikaner 

Republic Day

At ICAR-NRCE, Republic day was celebrated with 

pride and enthusiasm. Director, Dr B.N.Tripathi 

hoisted the na�onal flag and gave an enlightening 

lecture on patrio�sm and encouraged members of 

staff for achieving greater scien�fic heights for the 

na�on. At EPC Bikaner, the Ins�tu�onal Awards for 

best performance were given to Dr. T. Rao, Senior 

Scien�st and Dr.R.A.Pachori, ACTO. On behalf of 

Rajasthan Tourism Department  Dr. Jitendar Singh, 

Sh. Kamal Singh and the winners of Horse Race, 

organised on the occasion of Camel Fes�val,  were 

given mementos. The Campus awards were given to 

Sh. Narendra Chauhan, Sh. Om Prakash, Sh. S. N. 

Paswan and Sh. Raju Ram. On this occasion, 

mementos were also given to the staff working in 

Reproduc�on Laboratory, which were sponsored by   

Dr. T. Rao. Horse Race, Kabbadi Match and Tug-of-

war was also organised to mark the occasion.   

Farewell to Dr. Bhupendra Nath Tripathi

thOn February 9  2020, ICAR-NRCE bid farewell to 

Director, Dr. B.N. Tripathi who was appointed as 

DDG, Animal Science at ICAR Head Quarters, Krishi 

Bhawan, New Delhi. Bidding adieu to one of the most 

beloved directors of the Centre was an emo�onal 
Republic Day Celebra�ons ICAR-NRCE, Hisar
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eq[; vfrfFk MkW- txchj flag] pUnu lkfgR; eap ds dfo;ksa ds lkFk MkW- gfjnŸk dkSf’kd] fgUnh dk;kZ’kkyk ds mn~?kkVu lekjksg ds nkSjku 

“kCnk as d s leko”s k dh vuiq e {kerk gAS  mUgkuas  s fgUnh Hkk"kk e as i;z Dq r gkus  s oky s fofHkUu “kCnk as o mud s lfq pr vFkk aZs d s ckj s e as Hkh foLrr̀ 
tkudkjh inz ku dhA dk;ØZ e d s v/;{k o e[q ; vfrfFk Mk-W  ;”kiky u s viu s lca k/s ku e as fgUnh dk s ,d iHz kko”kkyh Hkk"kk crk;k rFkk dos y 
fgUnh fnol ;k fgUnh lIrkg d s volj ij gh ugh a oju ~ ijw  s o"k Z fgUnh dk s vxa hdj dj viuk vf/kd l s vf/kd dk; Z fgUnh e as fu'ikfnr 
dju s grs  q ikz Rs lkfgr fd;kA Mk-W  vujq k/kk u s fgUnh lIrkg d s nkjS ku vk;kfs tr fd, tku s oky s fofHkUu dk;ØZ ek aZs dh tkudkjh nh o lkFk gh 
lHkkxkj e as mifLFkr lHkh vfrfFk;k as o dUs n z d s oKS kfudk as o depZ kfj;k as dk bl dk;ØZ e e as Hkkx yus  s grs  q vkHkkj Hkh O;Dr fd;kA bl nkjS ku 
fofHkUu Kkuo/kdZ  ,o a :fpi.w k Z fgUnh ifz r;kfs xrkvk as Øe'k% fgUnh ifjPNns  vuoq kn ifz r;kfs xrk] fgUnh Jrq  y[s k ifz r;kfs xrk] fgUnh Vda .k] 
fgUnh dfork ikB ifz r;kfs xrkvk as vkfn dk vk;kts u fd;k x;kA fnukda  21&09&2020 dk s lekiu lekjkgs  e as bl dUs n z d s fun”s kd 
egkns ; Mk-W  ;”k iky u s viu s lEck/s ku e as lHkh depZ kfj;k as dk s viuk vf/kd l s vf/kd dk; Z jktHkk"kk e as dju s d s fy, ikz Rs lkfgr fd;kA 
mUgkuas  s ;g Hkh dgk fd fdlh Hkh n”s k dh ixz fr e as mldh viuh Hkk"kk dk vge ~ ;kxs nku gkrs k gAS  bld s lkFk mUgkuas  s ;g Hkh dgk fd nlw jh 
Hkk"kkvk as dk Hkh Kku gkus k n”s k fgr e as gkrs k gAS  fun's kd egkns ;~  u s fgUnh lIrkg e as depZ kfj;k as dh ifz rHkkfxrk dh ljkguk dh vkjS  mUg as
ijq Ldkj nds j ikz Rs lkfgr fd;kA dUs n z d s fun”s kd egkns ;~  Mk-W  ;”k iky u s lLa Fkku d s dfedZ k as dk s vf/kdkf/kd fgUnh e as dk; Z dju s d s fy, 
ifsz jr fd;kA bl lekiu lekjkgs  e as e[q ; vfrfFk d s rkjS  ij gfj;k.kk fo|ky; f”k{kk ckMs  Z d s v/;{k Mk-W  txchj flga  u s viu s lEck/s ku e as
depZ kfj;k as dk s lEckfs /kr djr s g,q  fgUnh dk s vketu dh Hkk"kk crk;k vkjS  mUgkuas  s dgk vktknh feyu s d s ckn] n”s k e as vxa tsz h d s c<r+  s
mi;kxs  vkjS  fgUnh d s cfg"dkj dk s n[s kr s g,q  ljdkj u s fgUnh fnol euku s dk fu.k;Z  fy;k FkkA yfs du vc vf/kdrj fgUnh e as gh dk; Z
fd;k tk jgk gAS  Mk- vujq k/kk Hkkj}kt] ofj"B oKS kfud o fgUnh vf/kdkjh u s crk;k fd bl lekjkgs  e as pUnu lkfgR; epa  fglkj d s
ekuuh; Jh egUs n z tuS  u s bl dUs n z dk s fgUnh d s mUu;u d s fo”k"s k ;kxs nku grs  w lef̀r fpUg ~ HkVs  dj ikz Rs lkfgr fd;kA dk;ØZ e d s nkjS ku 
dkfs oM&19 d s dkj.k lkekftd njw h ,o a ekLd dk i;z kxs  fd;k x;k rFkk lc fu;ek as dk ikyu djr s g,q  Øk;ØZ e dk s lpq k: :i l s
lpa kfyr fd;k x;kA

v'o mRiknu ifjlj chdkusj esa fganh fnol dk vk;kstu
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Women Scien�sts, administra�ve staff and suppor�ng staff with Director, NRCE on Women’s day

Independence day

Centre celebrated Independence Day with gaiety and patrio�c 
thpassion on 15  August, 2020. In the front yard of ICAR-NRCE, the 

na�onal flag of India was hoisted with verve by Dr. Yash Pal, 

Director NRCE.  Independence Day Celebra�on at NRCE inspired 

the staff and families by commemora�ng a series of incidents in 

the history of India for the a�ainment of independence, making 

India independent country. To mark the day, children of the 

employees took pride in glorifying and celebra�ng the spirit of 

unity. Director congratulated the staff and inspired the staff to 

accomplish the new horizons in their scien�fic endeavour. The 

Ins�tute reverberated with patrio�c fervor and enthusiasm.

dsUnz esa vk;ksftr fgUnh lIrkg 

Hkkjr ljdkj dh jktHkk"kk dh fodkluhfr ds varxZr xr o"kksZa dh Hkkafr bl o"kZ Hkh jktHkk"kk dk;ZUo;u lfefr ds rRoko/kku esa 
jktHkk"kk ds izpkj&izlkj ,oa ljdkjh dke&dkt esa fgUnh ds iz;ksx dks vf/kdkf/kd izksRlkfgr djus ds fy, jk"Vªh; v'o 
vuqla/kku dsUnz esa fgUnh lIrkg dk vk;kstu MkW- ;”k iky] funs”kd dh v/;{krk esa 14 ls 21 flrEcj] 2020 rd fd;k x;kA 
dk;ZØe ds izFke fnu o fgUnh fnol ds volj ij ,d fgUnh dk;Z”kkyk dk vk;kstu fd;k x;kA MkW- ;”k iky us fgUnh 
dk;kZ'kkyk ds mn?kkVu lekjksg esa mifLFkr gq, lHkh vfrfFkx.kksa vkSj dsUnz ds lHkh vf/kdkfj;ksa ,oa deZpkfj;ksa dk lacks/ku fd;kA 
bl dk;ZØe esa MkW- gfjnŸk dkSf”kd] lsokfuo`r izksQSlj] pkS/kjh pj.k flag d`f"k fo”ofo|ky; eq[; oDrk ds :Ik esa mifLFkr FksA 
bl volj ij vius oDrO; esa dsUnz ds lHkh oSKkfudksa ,oa deZpkfj;ksa dks lacksf/kr djrs gq, eq[; oDrk MkW- gfjnŸk dkSf”kd us 
fgUnh dks ,d c`gn Hkk"kk ds :Ik esa ifjHkkf"kr djrs gq, bls ,d lgt] ljy o vketu dh Hkk"kk crk;k ftlesa lHkh Hkk"kkvksa ds 
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v'o mRiknu ifjlj chdkusj esa fganh fnol dk vk;kstu
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Women Scien�sts, administra�ve staff and suppor�ng staff with Director, NRCE on Women’s day

Independence day

Centre celebrated Independence Day with gaiety and patrio�c 
thpassion on 15  August, 2020. In the front yard of ICAR-NRCE, the 

na�onal flag of India was hoisted with verve by Dr. Yash Pal, 

Director NRCE.  Independence Day Celebra�on at NRCE inspired 

the staff and families by commemora�ng a series of incidents in 

the history of India for the a�ainment of independence, making 

India independent country. To mark the day, children of the 

employees took pride in glorifying and celebra�ng the spirit of 

unity. Director congratulated the staff and inspired the staff to 

accomplish the new horizons in their scien�fic endeavour. The 

Ins�tute reverberated with patrio�c fervor and enthusiasm.

dsUnz esa vk;ksftr fgUnh lIrkg 

Hkkjr ljdkj dh jktHkk"kk dh fodkluhfr ds varxZr xr o"kksZa dh Hkkafr bl o"kZ Hkh jktHkk"kk dk;ZUo;u lfefr ds rRoko/kku esa 
jktHkk"kk ds izpkj&izlkj ,oa ljdkjh dke&dkt esa fgUnh ds iz;ksx dks vf/kdkf/kd izksRlkfgr djus ds fy, jk"Vªh; v'o 
vuqla/kku dsUnz esa fgUnh lIrkg dk vk;kstu MkW- ;”k iky] funs”kd dh v/;{krk esa 14 ls 21 flrEcj] 2020 rd fd;k x;kA 
dk;ZØe ds izFke fnu o fgUnh fnol ds volj ij ,d fgUnh dk;Z”kkyk dk vk;kstu fd;k x;kA MkW- ;”k iky us fgUnh 
dk;kZ'kkyk ds mn?kkVu lekjksg esa mifLFkr gq, lHkh vfrfFkx.kksa vkSj dsUnz ds lHkh vf/kdkfj;ksa ,oa deZpkfj;ksa dk lacks/ku fd;kA 
bl dk;ZØe esa MkW- gfjnŸk dkSf”kd] lsokfuo`r izksQSlj] pkS/kjh pj.k flag d`f"k fo”ofo|ky; eq[; oDrk ds :Ik esa mifLFkr FksA 
bl volj ij vius oDrO; esa dsUnz ds lHkh oSKkfudksa ,oa deZpkfj;ksa dks lacksf/kr djrs gq, eq[; oDrk MkW- gfjnŸk dkSf”kd us 
fgUnh dks ,d c`gn Hkk"kk ds :Ik esa ifjHkkf"kr djrs gq, bls ,d lgt] ljy o vketu dh Hkk"kk crk;k ftlesa lHkh Hkk"kkvksa ds 
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Lecture on fundamental rights and du�es of ci�zens
at NRCE auditorium 

Virtual Founda�on day celebra�on at ICAR-NRCE

Founda�on Day

th th36  Founda�on of ICAR-NRCE was celebrated on Nov 26  2020, 

As COVID-19 had firmly gripped the country, the celebra�ons 

were conducted on online pla�orm. Dr. B.N. Tripathi, DDG, 

Animal Science, ICAR, presided over the func�on as the chief 

guest. Director ICAR-NRCE, Dr. Yash Pal, Director ICAR-NRCE, 

Dr. V.P. Singh, Director ICAR-NIHSAD Dr. A.K. Tomar, Director 

ICAR-CSWRI and Dr. Jyo� Misri from ICAR headquarters graced 

the occasion  with all the staff and members of NRCE family.

Swachhta Pakhwada

Swachhta pakhwada was enthusias�cally celebrated at ICAR-
th stNRCE from December 16  to December 21  2020  with mul�ple 

ac�vi�es promo�ng cleanliness in and around the campus. 

Awareness lectures on recycling of wastewater, water harves�ng, 

kitchen gardening in residen�al colonies was organized. Members 

from NRCE residen�al colonies par�cipated in the event. Quiz, 

essay and drawing compe��ons for school children, village youth 

were also organized in NRCE Hisar and EPC Bikaner. In MGMG 

village Bhojoosar, the public places such as Village Centre, 

Community Centre, Temple Campus, School Premises, Public 

Distribu�on Centre (PDS) were visited and the persons 

maintaining best cleanliness (without taking any money) were 

awarded.  At ICAR-NRCE Bikaner, programme on swachhata 

pakhwada and farmers day was organized at selected village 

under MGMG (Kotari, Rajasthan). A total of twenty farmers 

a�ended the mee�ng in which Dr. R. K. Dedar gave lecture on 

farmer's day and awareness about different ac�vi�es of farming. 

Dr. R. A. Legha delivered lecture on cleanliness and Swachhta of 

village and animals. Farmers were asked to prac�se cleaning of 

village rou�nely and use of toilets.

Pledge for cleanliness at ICAR-NRCE campus 
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v'o mRiknu ifjlj chdkujs  e as jktHkk"kk dk;'Z kkyk dk vk;kts u fd;k x;k ftle as e[q ; fgna h oäk M‚- xkjS o fcLlk ,lkfs l,V çkQs ls j 
eSustesaV LVMht xouZesaV bathfu;fjax dkyst chdkusj us ÞuSfrdrk vkSj ç'kklu ß ij O;k[;ku çLrqr fd;kA M‚- ;'kiky 
funs'kd&Hkk-—-vu-q i- & jk"Vªh; v'o vuqla/kku dsUæ fglkj eq[; vfrfFk ds :i esa mifLFkr gq,A mUgksaus oSKkfud o vf/kdkfj;ksa 
dks vf/kdkf/kd dk;Z fganh esa djus ds fy, çsfjr fd;kA mUgkuas  s dgk dh ek=Hkk"kk e as viu s fopkj O;ä djuk vklku gAS

Mahatma Gandhi Jayan� Week

thMahatma Gandhi Week was celebrated at ICAR-NRCE from 29  September 
ndto 02  October 2020. Programs based on the life and teachings of Gandhiji 

were organized during this week. An essay compe��on and quiz 

compe��on on the topic "Mahatma Gandhi - Truth and Non-violence" was 

conducted. ICAR-NRCE Director, Dr. Yash Pal, gave the message of applying 

the teachings of Mahatma Gandhi in daily life while Principal scien�st 

Dr. R.K. Vaid gave an informa�ve lecture on the life of Mahatma Gandhi. Dr. 

Mamta Kakkar, Chairperson, Department of Hindi and Sanskrit, Dayanand, 

Mahavidyalaya, Hisar, presented a statement on the online pla�orm of 

Google Meet on the �tle "Saint of Sabarma�”

Vigilance Awareness Week

thThe vigilance awareness week was celebrated on October 27 , 2020. For 

celebra�on of the vigilance awareness week, the oath for vigilance awareness was taken by the employees of the 

ins�tute via online pla�orm. The oath was taken under the leadership of Director ICAR-NRCE, Dr. Yash Pal.
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Digital Quiz compe��on held during Gandhi 
week at ICAR-NRCE 

Oath taking ceremony during vigilance awareness week at ICAR-NRCE

Awareness crea�on about Fundamental Rights and Du�es of ci�zens

In lieu of culmina�ng the “Ambedkar Jayan�”, a lecture was arranged on “Fundamental Rights and Du�es” to spread 
thawareness about the various rights and du�es of the ci�zen among staff of ICAR-NRCE, Hisar on 6  November, 2020. 

The lecture was delivered by Dr. Yash Pal, Director, ICAR-NRCE using online zoom pla�orm. All scien�fic, 

administra�ve and contractual staff members of ICAR-NRCE a�ended the lecture. Dr. Yash Pal has vast experience on 

the research and legal aspects as he has also pursued LLB (Bachelor of Legisla�ve Law) degree. Dr. Yash Pal has 

elaborated our “Fundamental rights and du�es” as per Cons�tu�on of India. He emphasized on the need for every 

ci�zen to take his du�es towards the na�on as a whole. He pointed out the various fundamental rights rela�ng to life, 

liberty, equality and freedom of expression etc. In his closing speech, he urged staff members of the ins�tute to follow 

the fundamental rights and their du�es for the be�er upli�ment of the ins�tute and na�on as a whole. 



ICAR-National Research Centre On Equines 81

Lecture on fundamental rights and du�es of ci�zens
at NRCE auditorium 

Virtual Founda�on day celebra�on at ICAR-NRCE

Founda�on Day

th th36  Founda�on of ICAR-NRCE was celebrated on Nov 26  2020, 

As COVID-19 had firmly gripped the country, the celebra�ons 

were conducted on online pla�orm. Dr. B.N. Tripathi, DDG, 

Animal Science, ICAR, presided over the func�on as the chief 

guest. Director ICAR-NRCE, Dr. Yash Pal, Director ICAR-NRCE, 

Dr. V.P. Singh, Director ICAR-NIHSAD Dr. A.K. Tomar, Director 

ICAR-CSWRI and Dr. Jyo� Misri from ICAR headquarters graced 

the occasion  with all the staff and members of NRCE family.

Swachhta Pakhwada

Swachhta pakhwada was enthusias�cally celebrated at ICAR-
th stNRCE from December 16  to December 21  2020  with mul�ple 

ac�vi�es promo�ng cleanliness in and around the campus. 

Awareness lectures on recycling of wastewater, water harves�ng, 

kitchen gardening in residen�al colonies was organized. Members 

from NRCE residen�al colonies par�cipated in the event. Quiz, 

essay and drawing compe��ons for school children, village youth 

were also organized in NRCE Hisar and EPC Bikaner. In MGMG 

village Bhojoosar, the public places such as Village Centre, 

Community Centre, Temple Campus, School Premises, Public 

Distribu�on Centre (PDS) were visited and the persons 

maintaining best cleanliness (without taking any money) were 

awarded.  At ICAR-NRCE Bikaner, programme on swachhata 

pakhwada and farmers day was organized at selected village 

under MGMG (Kotari, Rajasthan). A total of twenty farmers 

a�ended the mee�ng in which Dr. R. K. Dedar gave lecture on 

farmer's day and awareness about different ac�vi�es of farming. 

Dr. R. A. Legha delivered lecture on cleanliness and Swachhta of 

village and animals. Farmers were asked to prac�se cleaning of 

village rou�nely and use of toilets.

Pledge for cleanliness at ICAR-NRCE campus 

Annual Report - 2020Annual Report - 2020

v'o mRiknu ifjlj chdkujs  e as jktHkk"kk dk;'Z kkyk dk vk;kts u fd;k x;k ftle as e[q ; fgna h oäk M‚- xkjS o fcLlk ,lkfs l,V çkQs ls j 
eSustesaV LVMht xouZesaV bathfu;fjax dkyst chdkusj us ÞuSfrdrk vkSj ç'kklu ß ij O;k[;ku çLrqr fd;kA M‚- ;'kiky 
funs'kd&Hkk-—-vu-q i- & jk"Vªh; v'o vuqla/kku dsUæ fglkj eq[; vfrfFk ds :i esa mifLFkr gq,A mUgksaus oSKkfud o vf/kdkfj;ksa 
dks vf/kdkf/kd dk;Z fganh esa djus ds fy, çsfjr fd;kA mUgkuas  s dgk dh ek=Hkk"kk e as viu s fopkj O;ä djuk vklku gAS

Mahatma Gandhi Jayan� Week

thMahatma Gandhi Week was celebrated at ICAR-NRCE from 29  September 
ndto 02  October 2020. Programs based on the life and teachings of Gandhiji 

were organized during this week. An essay compe��on and quiz 

compe��on on the topic "Mahatma Gandhi - Truth and Non-violence" was 

conducted. ICAR-NRCE Director, Dr. Yash Pal, gave the message of applying 

the teachings of Mahatma Gandhi in daily life while Principal scien�st 

Dr. R.K. Vaid gave an informa�ve lecture on the life of Mahatma Gandhi. Dr. 

Mamta Kakkar, Chairperson, Department of Hindi and Sanskrit, Dayanand, 

Mahavidyalaya, Hisar, presented a statement on the online pla�orm of 

Google Meet on the �tle "Saint of Sabarma�”

Vigilance Awareness Week

thThe vigilance awareness week was celebrated on October 27 , 2020. For 

celebra�on of the vigilance awareness week, the oath for vigilance awareness was taken by the employees of the 

ins�tute via online pla�orm. The oath was taken under the leadership of Director ICAR-NRCE, Dr. Yash Pal.

ICAR-National Research Centre On Equines 80

Digital Quiz compe��on held during Gandhi 
week at ICAR-NRCE 

Oath taking ceremony during vigilance awareness week at ICAR-NRCE

Awareness crea�on about Fundamental Rights and Du�es of ci�zens

In lieu of culmina�ng the “Ambedkar Jayan�”, a lecture was arranged on “Fundamental Rights and Du�es” to spread 
thawareness about the various rights and du�es of the ci�zen among staff of ICAR-NRCE, Hisar on 6  November, 2020. 

The lecture was delivered by Dr. Yash Pal, Director, ICAR-NRCE using online zoom pla�orm. All scien�fic, 

administra�ve and contractual staff members of ICAR-NRCE a�ended the lecture. Dr. Yash Pal has vast experience on 

the research and legal aspects as he has also pursued LLB (Bachelor of Legisla�ve Law) degree. Dr. Yash Pal has 

elaborated our “Fundamental rights and du�es” as per Cons�tu�on of India. He emphasized on the need for every 

ci�zen to take his du�es towards the na�on as a whole. He pointed out the various fundamental rights rela�ng to life, 

liberty, equality and freedom of expression etc. In his closing speech, he urged staff members of the ins�tute to follow 

the fundamental rights and their du�es for the be�er upli�ment of the ins�tute and na�on as a whole. 



ICAR-National Research Centre On Equines 83

Awareness programme on COVID-19 and Animal health at Belasar, Bikaner district , Rajasthan

NRCE scien�st interac�ng with Anganwadi workers on Mahila Kisan 
Diwas

Prize distribu�on by NRCE staff to the  winners of low cost nutri�ous 
recipes of bajra (pearl millet) 
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NRCE staff  organized infer�lity and  health camps at Sinthal, Bikaner district, Rajasthan

Medicine distribu�on to  equines owners in Equine Health Camp at 
Bhojoosar, Bikaner District, Rajasthan

Awareness programme on COVID-19 at Bhojoosar, Bikaner District, 
Rajasthan

Ac�vi�es under “Mera Goan Mera Gaurav” Programme

ICAR-NRCE cons�tuted six teams of scien�sts for “Mera Gaon Mera Gaurav” related ac�vi�es in selected villages.  A 

total of six villages (four in Haryana and two in Rajasthan) were adopted by ICAR-NRCE. The various ac�vi�es were 

undertaken in Belssar, Bhojoosar, Sinthal villages of Bikaner districts of Rajasthan and Dhandoor Village of Hisar, 

Haryana. The scien�sts of the Centre made efforts to coordinate agriculture, animal health related ac�vi�es and social 

awareness programme through developing linkages with government officials (Agriculture Development Officers, 

Veterinary Officers and Anganwari officials & workers) and local village Panchayats. The teams organized various 

scien�fic ac�vi�es viz., animal health camps, infer�lity camps, interface mee�ngs and students programme. Baseline 

survey of the village Bhojoosar, Bikaner was also done. Distribu�on of medicines was also carried out. General 

awareness was created among the villagers about COVID-19 Pandemic, and also on the importance of child and 

women nutri�on. The advisory was provided for Swachchha Bharat. A total of 100 farmers and 27 anganwari workers, 

1121 animals including cows, bulls/bullocks, calves, buffaloes, heifers, sheep, goats, camels, horses, mares, etc. were 

benefi�ed. Farm management prac�ces were observed and necessary sugges�ons were given. Scien�sts also 

addressed the issues of infer�lity and malnutri�on in the livestock. The effec�ve control of ectoparasites and its 

importance was deliberated. Good quality mineral mixture, deworming boluses were distributed. 

Mahila Kisan Diwas was celebrated at Village Dhandoor, Hisar in the month of October, 2020. The programme was 

conducted with social distancing and taking other precau�onary measures for COVID-19. The 27 anganwadi workers 

from six villages (Kajla, Mallapur, Jakhod khera, Jhiri, Dhandoor and Bir Babran) tested nega�ve for COVID-19 by state 

government par�cipated in the event. The focus of the programme was on nutri�on of villagers especially women and 

children with a tagline "Sahi po�on and desh ro�on". NRCE distributed prizes to the winners of the low cost nutri�ous 

recipes of Bajra and anganwadi workers par�cipa�ng in the event. 



ICAR-National Research Centre On Equines 83

Awareness programme on COVID-19 and Animal health at Belasar, Bikaner district , Rajasthan

NRCE scien�st interac�ng with Anganwadi workers on Mahila Kisan 
Diwas

Prize distribu�on by NRCE staff to the  winners of low cost nutri�ous 
recipes of bajra (pearl millet) 

Annual Report - 2020Annual Report - 2020

ICAR-National Research Centre On Equines 82

NRCE staff  organized infer�lity and  health camps at Sinthal, Bikaner district, Rajasthan

Medicine distribu�on to  equines owners in Equine Health Camp at 
Bhojoosar, Bikaner District, Rajasthan

Awareness programme on COVID-19 at Bhojoosar, Bikaner District, 
Rajasthan

Ac�vi�es under “Mera Goan Mera Gaurav” Programme

ICAR-NRCE cons�tuted six teams of scien�sts for “Mera Gaon Mera Gaurav” related ac�vi�es in selected villages.  A 

total of six villages (four in Haryana and two in Rajasthan) were adopted by ICAR-NRCE. The various ac�vi�es were 

undertaken in Belssar, Bhojoosar, Sinthal villages of Bikaner districts of Rajasthan and Dhandoor Village of Hisar, 

Haryana. The scien�sts of the Centre made efforts to coordinate agriculture, animal health related ac�vi�es and social 

awareness programme through developing linkages with government officials (Agriculture Development Officers, 

Veterinary Officers and Anganwari officials & workers) and local village Panchayats. The teams organized various 

scien�fic ac�vi�es viz., animal health camps, infer�lity camps, interface mee�ngs and students programme. Baseline 

survey of the village Bhojoosar, Bikaner was also done. Distribu�on of medicines was also carried out. General 

awareness was created among the villagers about COVID-19 Pandemic, and also on the importance of child and 

women nutri�on. The advisory was provided for Swachchha Bharat. A total of 100 farmers and 27 anganwari workers, 

1121 animals including cows, bulls/bullocks, calves, buffaloes, heifers, sheep, goats, camels, horses, mares, etc. were 

benefi�ed. Farm management prac�ces were observed and necessary sugges�ons were given. Scien�sts also 

addressed the issues of infer�lity and malnutri�on in the livestock. The effec�ve control of ectoparasites and its 

importance was deliberated. Good quality mineral mixture, deworming boluses were distributed. 

Mahila Kisan Diwas was celebrated at Village Dhandoor, Hisar in the month of October, 2020. The programme was 

conducted with social distancing and taking other precau�onary measures for COVID-19. The 27 anganwadi workers 

from six villages (Kajla, Mallapur, Jakhod khera, Jhiri, Dhandoor and Bir Babran) tested nega�ve for COVID-19 by state 

government par�cipated in the event. The focus of the programme was on nutri�on of villagers especially women and 

children with a tagline "Sahi po�on and desh ro�on". NRCE distributed prizes to the winners of the low cost nutri�ous 

recipes of Bajra and anganwadi workers par�cipa�ng in the event. 



ICAR-National Research Centre On Equines 85

Director ICAR-NRCE also presented the ac�on taken reports on the recommenda�ons of previous RAC mee�ng. He 

also apprised about COVID-19 tes�ng and the technologies developed and released by the ins�tute. Ac�on taken 

report was thoroughly discussed and the Chairman expressed his sa�sfac�on on the ini�a�ves taken by ICAR- 

NRCE based on the RAC recommenda�ons. The chairman appreciated the contribu�on of the scien�sts for 

achievements of the Centre in the field of Research and Development. 

Half yearly Ins�tute Research Commi�ee Mee�ng

thHalf yearly IRC mee�ng of ICAR-NRCE was held on 18  to 
th nd19  and 22  December, 2020 under the chairmanship of 

Director, ICAR-NRCE, Hisar. In this mee�ng, 31 research 

projects from NRCE/NCVTC & EPC including 11 

externally funded projects were discussed. Besides these 

projects, five concept notes were also presented and 

discussed. The chairman suggested that scien�sts should 

limit their role as Co-PI in 2-3 projects. It was suggested to 

elaborate the results while submi�ng IRC report to PME 

Cell. Finally, chairman asked all the scien�sts to submit 

research project proposal reports and monthly progress 

reports on �me. It was also requested to submit a copy of 

the annual progress report of externally funded projects to 
 PME cell for records.

Quinquennial Review Team (QRT) mee�ngs

Quinquennial Review Team (QRT) under the Chairmanship of Maj. Gen. (Dr.) Shri Kant Sharma SM, VSM (Retd.), former 

Vice Chancellor, LUVAS, Hisar reviewed the work done by ICAR-NRC on Equines, Hisar for the period from April 2013 

to March, 2018. The QRT cons�tuted by the Council had members from diversified spectra of Veterinary and Animal 

Science Educa�on and Research, Economics and Management. The Chairman had a vast experience in Equine Health 

and Produc�on during his dis�nguished services in Remount Veterinary Corps (RVC). The QRT held five mee�ngs to 

review the progress of research work at ICAR-NRCE, Hisar, NCVTC and EPC, Bikaner. In addi�on, a mee�ng with 

stakeholders was held at Directorate General RVS, IHQ of MOD (Army) at RK Puram, New Delhi in which DG RVS, 

Addi�onal DG RVS, Director RVS (Tech), Commissioner 

Animal Husbandry (GoI), ADG (AH) ICAR, Representa�ves 

of Race Club, Brooke India and the Chairman, and 

members of the QRT par�cipated to discuss the 

expecta�ons of the stakeholders. The report was 
thdiscussed in the IMC on 15  July, 2020 and presented to 

thHonourable Director General, ICAR & Secy. DARE on 29  

October, 2020.  

Annual Scien�fic Review meet of NCVTC 

The tenth Annual Scien�fic Review meet of Na�onal 

Centre for Veterinary Type Cultures (NCVTC) was held on 20 November, 2020 online via zoom pla�orm.  Dr. B.N.  

Tripathi (DDG, Animal Sciences), Dr. Ashok Kumar, ADG (Animal Health), Dr. A. Tyagi, ADG (AN&P), Dr. Yash Pal, 

Director (ICAR-NRCE) Dr. Jyo� Misri, Principal Scien�st (Animal Health) at ICAR Headquarters, Dr. Sanjay Barua, In-

Charge, NCVTC, PIs, Co-PIs and Scien�sts from 14 network units a�ended the mee�ng. In his opening remarks, Dr. 

Yash Pal opined that all units have contributed excellently to the NCVTC culture collec�on despite having manpower 

and fund constraints. He also urged all the units to deposit only unique cultures to the repository. Dr. Ashok Kumar, 

ADG (Animal Health) appreciated the progress of NCVTC made in a short span of �me including the high impact 

publica�ons by NCVTC over the years. Dr. A. Tyagi also appreciated the progress of NCVTC. Dr. B.N. Tripathi 

congratulated the team of NCVTC on being recognized as a Na�onal Repository by the MOEFCC, GOI.  DDG 

emphasized on the need for an efficient system for the dispatch of cultures to different parts of the country. He also 

suggested that cultures being used for different vaccina�on and challenge studies in the country should be standard 

and uniform.

IRC mee�ng of ICAR-NRCE in progress

Quinquennial Review Team (QRT) mee�ng 2020
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and Research Review Meetings
Annual Ins�tute Research Commi�ee (IRC) Mee�ng

The annual IRC mee�ng of ICAR-NRCE was held on 21-22 & 31 July, 2020 under the Chairmanship of Dr. Yash Pal, 

Director, ICAR-NRCE. A total of 33 research projects and 3 new concept notes were discussed in the mee�ng. The 

Chairman suggested that scien�sts should come up with new hypotheses based on rigorous brain storming and more 

emphasis needs to be given on formula�on of basic research projects. He expressed sa�sfac�on on the progress made 

by the ins�tute during the period under report and welcomed sugges�ons from the scien�sts for further improvement 
 of the research work in the ins�tute.

The Chairman appreciated the scien�sts for good research work and ac�ve par�cipa�on in COVID-19 tes�ng at ICAR-

NRCE, Hisar. He requested all the scien�sts to share their research facili�es, manpower and reagents in an�cipa�on of 

a budget cut due to COVID-19 pandemic. He further stressed that efforts should be made to release new technologies 

this year. The Chairman encouraged all the scien�sts to apply for externally funded research projects and also to publish 

research papers in high impact journals.

rd 23 Research Advisory Commi�ee (RAC) mee�ng of ICAR- NRCE

rdThe 23  RAC mee�ng of ICAR- Na�onal Research Centre on Equines was held through video conferencing under the 
thChairmanship of Dr. M P Yadav (Former Vice Chancellor & Director, IVRI) on 09  July, 2020 to review the research for 

the year 2019-20. Dr. Yash Pal, Director, ICAR-NRCE gave a brief presenta�on on the overall achievements of the 

Centre for the year 2019-20 which was followed by presenta�ons on equine health, equine produc�on and NCVTC. 

The key recommenda�ons of the commi�ee included (1) Establishment of a donkey farm at the Centre, (2) Evalua�on of 

donkey milk cons�tuents for medicinal, microbiological and nutraceu�cal proper�es, (3) Assessment of the impact of 

disease diagnos�cs and technologies developed by NRCE at field level, (4) Ini�a�ng the processes for achieving disease 

free status for Equine Infec�ous Anemia, (5) Giving more emphasis to the basic research and research on 

bacteriophages, (6) Establishment of nucleus units of Bhu�a, Spi�, Kachchhi-Sindhi breeds of horses at ICAR-NRCE for 

their conserva�on, (7) Regular mee�ngs with stakeholders for populariza�on of equine keeping and dissemina�on of 

technologies developed by NRCE. In his concluding remarks the Chairman urged the scien�sts to work hard for the 

upli�ment of equine sector in the country and also to explore value addi�on, so that equine keeping can be more 

remunera�ve and a�rac�ve to the farmers.

RAC mee�ng of ICAR-NRCE in progress
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Visit 
of Dignitaries

Dr. Debalina Mitra, Assistant Commissioner, DADF visited NRCE museum and animal shed

Dr. Debalina Mitra, Assistant Commissioner, Department of Animal husbandry, Dairying & Fisheries (DADF), MoA & 
ndFW visited Infoequine museum and animal shed of NRCE, Hisar on November 22 , 2020. She felt amazed with the 

exhibits in the museum and gathered informa�on on different equine breeds. The eco-friendly nature of NRCE and the 

well-maintained farm impressed her and the team. 

Dr. Priyanka Soni, Deputy Commissioner, Hisar appreciated NRCE 

Dr. Priyanka Soni, Deputy Commissioner of Hisar district came for a short visit to NRCE to inspect the COVID-19 

tes�ng facility and NRCE Infoequine museum. NRCE scien�sts explained the equine research ac�vi�es undertaken by 

the Centre and the various models exhibited in the museum. She had expressed her gra�tude to the NRCE staff for their 

�mely involvement in COVID-19 tes�ng.

ASST. Commissioner, DADF during her visit to NRCE animal shed Deputy Commissioner, Hisar visi�ng Infoequine museum
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Par�culars Horse Pony Donkey 

 Marwari Kathiawari Zanskari Manipuri Poitou  Halari  

Table 2: Equine herd strength at EPC, Bikaner campus

 M F M F M F M F M F M F M F M F 

Stock as on  17 29 1 4 3 7 4 3 14 15 4 5 2 1 0 0 109

01.01.2020

Birth 5 2 1 0 0 3 0 0 2 4 0 0 0 0 0 0 17

Purchased 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2

Transferred from  0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 2

main campus, Hisar

Transferred to  0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1

main campus, Hisar

Mortality 0 0 0 0 0 2 0 0 1 1 0 0 0 0 0 1 5

Sold 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1

Balance as on  22 31 2 4 3 8 4 3 14 18 3 6 2 1 2 0 123
31.12.2020

Grand Total 53 6 11 7 32 9 3 2 123

Mule Nukra  Total

Poitou donkey herd at EPC, Bikaner Halari donkey herd at EPC, Bikaner

Total agricultural produc�on

In the year 2020, a total of 205 acres of land was cul�vated with 100 acres at Hisar and 105 acres in Bikaner. The land 

was rota�onally used for cul�va�ng green fodder, dry fodder and grains for feeding farm equines. Total agricultural 

produc�on was 5392.90 quintals, including 3200.75 quintals of green fodder, 983.55 quintals of dry fodder and 

1208.60 quintals of grains. 

Lucerne crop a�er 60 days at NRCE farm Wheat crop in flowering stage at NRCE farm
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Infrastructure 
and Development Activities

Installa�on of fibre horse at EPC, Bikaner

A black fibre horse with a length of 76 inches and height of 

90 inches was installed in front of equine museum on 

March 11, 2020 at EPC, Bikaner.

Purchase of  Nukra Stallions at EPC, Bikaner

Looking at the demand of the farmers, two Nukra males 

were purchased from the field and cryopreserved about 

100 doses of semen for AI in field & farm.

NCVTC got recognized by Ministry of Environment, Forest 

and Climate Change 

Na�onal Centre for Veterinary Type Cultures (NCVTC) has 

been recognized as a Na�onal Repository by the Ministry of 

Environment, Forest & Climate Change under the 

Biological Diversity Act, 2002 to keep safe custody of voucher specimens of microorganisms pertaining to veterinary 

sciences. In this regard, the formal communica�on has been received vide the Ministry's order No. F. No.CS-

C12017/138/2020-CS-III dated 25.09.2020.

Establishment of Jenny Dairy unit at main campus, Hisar

A Jenny dairy unit was established by purchasing 10 female donkeys and one male foal from Horse and Donkey 

Breeding Farm, Chanasma, Dist. Patan, Gujarat. The required infrastructure for the dairy unit was established in the 

animal shed of NRCE, Hisar in July, 2020. These female donkeys will be used for research on donkey milk 

characteriza�on.

Par�culars   Horse  Pony  Donkey   T otal

 Stallion Mare Colt Filly Mare Colt Stallion Mare Colt Filly 

Stock as on  2 7 3 2 4 0 1 4 1 1 25

01.01.2020

Addi�on 0 0 0 0 0 1 1 10 4 1 17

Disposal 0 1 0 0 0 0 0 2 0 0 3

Balance as on  2 6 3 2 4 1 2 12 5 2 39

31.12.2020

Grand Total  13    5   21  39

Table 1: Equine herd strength at Hisar campus

Fibre horse installed at EPC, Bikaner

Establishment of Jenny Dairy unit at main campus, Hisar
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Type of crop  Produc�on (Quintals)

  Main campus, Hisar EPC, Bikaner

 Green fodder

Sorghum   465 896.60

Oats  244 637.50

Lucerne  317 480.60

Sewan grass  - 27.05

Berseem  133 -

 Dry fodder

Oats, Bajra, Guar, Barley, Sewan grass, Wheat straw etc. 611.55 372

 Grains

Oats  199.95 182.95

Wheat  511.25 -

Barley  158.45 -

Paddy  70 -

Rapeseed  - 7.50

Guar  - 78.50

Total  2710.20 2682.70 

Table 3: Crop-wise produc�on 
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Joining and Superannua�on

Ÿ Dr. Anubha Prashant Pathak, Scien�st (Veterinary Public Health) joined at NRCE, Hisar campus on April 4, 2020 

a�er successful comple�on of founda�on training at ICAR-NAARM, Hyderabad.

Ÿ Ms. Ana Raj J., Scien�st (Agricultural Extension) joined at NRCE, Hisar campus on April 4, 2020 a�er successful 

comple�on of founda�on training at ICAR-NAARM, Hyderabad.

Ÿ Shri Ram Pal, Administra�ve Officer (AO) re�red from NRCE, Hisar a�er successful tenure �ll January 31, 2020.

Ÿ Shri Pratap Singh, Upper Division Clerk (UDC) re�red from NRCE, Hisar a�er successful tenure �ll January 31, 2020.

Ÿ Shri Raj Kumar, Administra�ve Officer (AO) joined ICAR-NRCE w.e.f. 26.09.2020.

Promo�on

st
Ÿ Shri Gopal Nath, Senior Technician has been promoted to Technical Assistant w.e.f. 31  December, 2020.

th
Ÿ Shri Raghbir Singh, Technical Assistant has been promoted to Senior Technical Assistant w.e.f. 5  May, 2020.

th
Ÿ Shri Dinesh Da� Sharma, Upper Division Clerk has been promoted to Assistant w.e.f. 29  June, 2020.

th
Ÿ Shri Om Parkash, Upper Division Clerk has been promoted to Assistant w.e.f. 20  October, 2020.

th
Ÿ Shri Deepak Kumar, Lower Division Clerk has been promoted to Upper Division Clerk w.e.f. 10  November, 2020.

th
Ÿ Shri Mahender Singh, Lower Division Clerk has been promoted to Upper Division Clerk w.e.f. 10  November, 2020.

Dr. T.R. Talluri receiving award for “outstanding performance” Ac�ve Camel Scien�st Award 2020 conferred on Dr. T.R. Talluri
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Awards, Recognitions 
and Personal Milestones

1. Dr. B.R. Gula� appointed as Editor of journal - 'Virus 

Disease', an official journal of Indian Virological Society.

2. Dr. B.R. Gula� appointed as Editor, Special Issue on 'Equine 

Diseases' of the journal, Indian Journal of Compara�ve 

Microbiology, Immunology and Infec�ous Diseases.

3. Dr. B.R. Gula� nominated as DBT representa�ve in the 

Ins�tute Biosafety Commi�ee of Lala Lajpat Rai University 

of Veterinary and Animal Sciences, Hisar.

4. Dr. B.R. Gula� received Cer�ficate of Apprecia�on by 

NRCE  for outstanding contribu�on to NRCE on 

Independence Day Func�on of ICAR-NRCE, 15th  August 2020.

5. Dr. Naveen Kumar served as Member, expert panel for evalua�on, monitoring and review of COVID-19 related 

interna�onal research projects funded by Interna�onal Coopera�on Division, Department of Science and 

Technology (DST), Govt. of India (2020-2023).

6. Dr. R.K. Vaid awarded Dr. M.R. Dhanda Memorial Ora�on 

Medal at Na�onal Symposium on ''Public Health Challenge 

mi�ga�on strategies at the confluence of One Health 

Approaches'' and XIV Biennial Na�onal Conference of 

Associa�on of Public Health Veterinarians (APHV) on 

January, 24th, 2020 at DUVASU, Mathura.

7. Dr S.C. Mehta conferred with fellowship of Society for 

Conserva�on of Domes�c Animal  Biodivers ity 

(SOCDAB) in the XVll Annual Conven�on of SOCDAB 

and Na�onal Symposium on Enhancement of Farmer 

income through Management of Animal Gene�c Resources 

held on February 10-11, 2020 at College of Veterinary Sciences and Animal Husbandry, NDVSU Campus, 

Mhow (MP).

8. Dr. S.C. Mehta received “Ac�ve Camel Research Scien�st Award 2020” by Camel Publishing House, Bikaner, 

Rajasthan.

9. Dr. Sanjay Barua nominated by ICAR as a Member of the "Na�onal Capital Territory of Delhi Biodiversity 

Council" to implement the provisions of the Biological Diversity Act, 2002 on 20 October 2020.

10. Dr. T.R. Talluri awarded with “Ac�ve Camel Research Scien�st Award 2020” for publishing best ar�cle in Journal 

of Camel Prac�ce and Research.

11. Dr. T.R. Talluri awarded with ICAR-PDF programme for 1 year (2020-2021) to conduct project based research at 

ICAR-NDRI, SRS, Bengaluru.

th12. Dr. T.R. Talluri felicitated on the occasion of Republic Day, Jan 26  2020 for the “Outstanding performance” to 
ththe ICAR-NRCE by the Director ICAR-NRCE. The award was received from the Incharge, EPC Bikaner on 26  Jan 

2020.

13. Dr. T.R. Talluri received “Reviewer excellence award” from ARCC journal for serving as reviewer for the journal.

14. Ms. Ana Raj received Best Paper presenta�on award for the paper �tled “Gender analysis in cassava cul�va�on” 

in the NAHEP Na�onal workshop on Gender issues and Atmanirbhar Bharat (online) conducted by Central 

Agricultural University (CAU), Imphal during October 15-16, 2020.

Dr. M.R. Dhanda Memorial Ora�on medal Award to Dr R.K. Vaid

SOCDAB fellowship award conferred on Dr S.C. Mehta
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Ÿ Shri Raj Kumar, Administra�ve Officer (AO) joined ICAR-NRCE w.e.f. 26.09.2020.

Promo�on

st
Ÿ Shri Gopal Nath, Senior Technician has been promoted to Technical Assistant w.e.f. 31  December, 2020.

th
Ÿ Shri Raghbir Singh, Technical Assistant has been promoted to Senior Technical Assistant w.e.f. 5  May, 2020.

th
Ÿ Shri Dinesh Da� Sharma, Upper Division Clerk has been promoted to Assistant w.e.f. 29  June, 2020.

th
Ÿ Shri Om Parkash, Upper Division Clerk has been promoted to Assistant w.e.f. 20  October, 2020.

th
Ÿ Shri Deepak Kumar, Lower Division Clerk has been promoted to Upper Division Clerk w.e.f. 10  November, 2020.

th
Ÿ Shri Mahender Singh, Lower Division Clerk has been promoted to Upper Division Clerk w.e.f. 10  November, 2020.

Dr. T.R. Talluri receiving award for “outstanding performance” Ac�ve Camel Scien�st Award 2020 conferred on Dr. T.R. Talluri
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Awards, Recognitions 
and Personal Milestones

1. Dr. B.R. Gula� appointed as Editor of journal - 'Virus 

Disease', an official journal of Indian Virological Society.

2. Dr. B.R. Gula� appointed as Editor, Special Issue on 'Equine 

Diseases' of the journal, Indian Journal of Compara�ve 

Microbiology, Immunology and Infec�ous Diseases.

3. Dr. B.R. Gula� nominated as DBT representa�ve in the 

Ins�tute Biosafety Commi�ee of Lala Lajpat Rai University 

of Veterinary and Animal Sciences, Hisar.

4. Dr. B.R. Gula� received Cer�ficate of Apprecia�on by 

NRCE  for outstanding contribu�on to NRCE on 

Independence Day Func�on of ICAR-NRCE, 15th  August 2020.

5. Dr. Naveen Kumar served as Member, expert panel for evalua�on, monitoring and review of COVID-19 related 

interna�onal research projects funded by Interna�onal Coopera�on Division, Department of Science and 

Technology (DST), Govt. of India (2020-2023).

6. Dr. R.K. Vaid awarded Dr. M.R. Dhanda Memorial Ora�on 

Medal at Na�onal Symposium on ''Public Health Challenge 

mi�ga�on strategies at the confluence of One Health 

Approaches'' and XIV Biennial Na�onal Conference of 

Associa�on of Public Health Veterinarians (APHV) on 

January, 24th, 2020 at DUVASU, Mathura.

7. Dr S.C. Mehta conferred with fellowship of Society for 

Conserva�on of Domes�c Animal  Biodivers ity 

(SOCDAB) in the XVll Annual Conven�on of SOCDAB 

and Na�onal Symposium on Enhancement of Farmer 

income through Management of Animal Gene�c Resources 

held on February 10-11, 2020 at College of Veterinary Sciences and Animal Husbandry, NDVSU Campus, 

Mhow (MP).

8. Dr. S.C. Mehta received “Ac�ve Camel Research Scien�st Award 2020” by Camel Publishing House, Bikaner, 

Rajasthan.

9. Dr. Sanjay Barua nominated by ICAR as a Member of the "Na�onal Capital Territory of Delhi Biodiversity 

Council" to implement the provisions of the Biological Diversity Act, 2002 on 20 October 2020.

10. Dr. T.R. Talluri awarded with “Ac�ve Camel Research Scien�st Award 2020” for publishing best ar�cle in Journal 

of Camel Prac�ce and Research.

11. Dr. T.R. Talluri awarded with ICAR-PDF programme for 1 year (2020-2021) to conduct project based research at 

ICAR-NDRI, SRS, Bengaluru.

th12. Dr. T.R. Talluri felicitated on the occasion of Republic Day, Jan 26  2020 for the “Outstanding performance” to 
ththe ICAR-NRCE by the Director ICAR-NRCE. The award was received from the Incharge, EPC Bikaner on 26  Jan 

2020.

13. Dr. T.R. Talluri received “Reviewer excellence award” from ARCC journal for serving as reviewer for the journal.

14. Ms. Ana Raj received Best Paper presenta�on award for the paper �tled “Gender analysis in cassava cul�va�on” 

in the NAHEP Na�onal workshop on Gender issues and Atmanirbhar Bharat (online) conducted by Central 

Agricultural University (CAU), Imphal during October 15-16, 2020.

Dr. M.R. Dhanda Memorial Ora�on medal Award to Dr R.K. Vaid

SOCDAB fellowship award conferred on Dr S.C. Mehta
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Research, 119(10), 3481-3489.
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Ÿ Dr. R.K. Vaid par�cipated and presented NRCE Annual Report for INFAAR Project 2018-19, 28 August, 2020.

Ÿ Dr. R.K. Vaid par�cipated in mee�ng “One Health approach to surveillance of Bacillus anthracis in India (OHAI)” 

Project discussion with VIT Vellore & University of Minnesota, on Anthrax Proficiency Tes�ng Protocol, 26 June, 

2020.

Ÿ Dr. R.K. Vaid par�cipated in online mee�ng “Modali�es for ongoing programme of the Indian Network of Fisheries 

and Animal An�microbial Resistance (INFAAR) 13th SFC plan period (2020-21 to 2024-25)” under the 

Chairmanship of Dr. J.K. Jena, DDG (Fish. Sci.), ICAR, 27 April, 2020.

th
Ÿ Dr. R.K. Vaid par�cipated in XI  Annual Scien�fic Review Meet of NCVTC ICAR - NRCE, Hisar (2019-20), 20 

November, 2020.

th
Ÿ Dr. R.K. Vaid par�cipated in X  Annual Scien�fic Review Meet of NCVTC ICAR - NRCE, Hisar (2018-19), 11 January, 

2020.

Ÿ Dr. R.K. Vaid served as Chairman of Poster Evalua�on Commi�ee at Kisan Bhawan, College of Veterinary Sciences 

during Na�onal Symposium on 'Public Health Challenge mi�ga�on strategies at the confluence of One Health 

Approaches' and XIV Bienneial Na�onal Conference of Associa�on of Public Health Veterinarians (APHV) at 

DUVASU, Mathura, 24 January, 2020.

Ÿ Dr. S.C. Mehta a�ended an online lecture delivered by Dr Cedric Gondro, Professor, Department of Animal Science, 

Michigan State University, USA on “Feature Selec�on for Genomic Predic�on” organized under the dis�nguished 

lecture series of the World Bank Funded NAHEP project en�tled “CAAST-Advanced Centre for Livestock Health” at 

ICAR-IVRI, 3 November, 2020.

Ÿ Dr. S.C Mehta presented a lead paper on “Breeding strategies for conserva�on of indigenous breeds of equines” in 

Interna�onal Webinar on 'Present and future trends in conserva�on and breeding technologies to enhance 

produc�on in indigenous animals', Department of AGB, Veterinary College and Research Ins�tute, Tirunelveli, 

TANUVAS, Chennai, 15 December, 2020. 

Ÿ Dr. S.C. Mehta presented a lead paper on “Integra�on of molecular and tradi�onal breeding tools for enhancing 

equine produc�vity” in the Na�onal conference on 'Paradigm shi� in livestock management to obtain high quality 

animal products for enhancing farm economy and entrepreneurship' organised by Rajasthan University of 

Veterinary and Animal Sciences, Bikaner and Indian Society of Animal Produc�on and Physiology at Post-graduate 

Ins�tute of Veterinary Educa�on and Research (RAJUVAS), Jaipur, 4-6 February, 2020.

Ÿ Dr. S.C. Mehta presented a lead paper on “Network Approach for Gene�c Improvement of Equine Gene�c 

Resources of India” in the Na�onal Symposium on 'Enhancement of farmer's income through management of 

animal gene�c resources' organised by the Society for Conserva�on of Domes�c Animal Biodiversity and College of 

Veterinary Science and Animal Husbandry (NDVSU), Mhow, 10-11 February, 2020. 

Ÿ Dr. Sanjay Barua a�ended a mee�ng on “Biological Diversity Act 2002 Revision: Review of Agro biodiversity 

issues” through VC as desired by DDG (AS) conducted on 1 August 2020 by ICAR-NBPGR, New Delhi.

Ÿ Dr. Sanjay Barua a�ended a mee�ng through VC to discuss and provide inputs on the EFC/SFC of ICAR-NIVEDI, 

Bengaluru under the chairmanship of DDG (AS) – ICAR, 4 June 2020.

Ÿ Dr. Sanjay Barua a�ended a mee�ng through VC to discuss and provide inputs on the EFC/SFC of ICAR-DFMD and 

ICAR-NIHSAD, Bhopal under the chairmanship of DDG (AS) – ICAR, 4 June 2020.

Ÿ Dr. Sanjay Barua a�ended a mee�ng through VC to discuss and provide inputs on the EFC/SFC of ICAR-NRCE, Hisar 

under the chairmanship of DDG (AS) – ICAR, 5 June 2020. 

Ÿ Dr. Sanjay Barua a�ended a mee�ng to discuss “Status of bluetongue pentavalent vaccine and about the status of 

Foot rot as well as Lumpy Skin Disease in the country” under the chairmanship of DDG (AS) ICAR through VC, 22 

October 2020. 

Ÿ Dr. Sanjay Barua was invited as a panellist by ICAR-Indian Agricultural Research Ins�tute in the Vaibhav Summit-

Horizontal 2: Sustainable and Climate Smart Agriculture under the Ver�cal: Agro-Economy & Food Security, 10 

October, 2020.

Ÿ Dr. Shanmugasundaram K. par�cipated in a Na�onal Webinar on 'Laboratory Animal Management and Techniques 

in Biomedical Research' organized by the Department of Livestock Produc�on Management, Veterinary College 

and Research Ins�tute, Orathanadu, Thanjavur, 24-26 August, 2020.
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issues and Atmanirbhar Bharat', Central Agricultural University (CAU), Imphal, 15-16 October, 2020.

Ÿ Dr. Anju Manuja delivered a presenta�on on “Drug Resistance in Trypanosomiasis” during brain storming mee�ng 

at ICAR-NRC on Camel, Bikaner, 6 January, 2020.

Ÿ Dr. Anju Manuja delivered an invited lecture on “Nanobased biomacromolecules for therapeu�c applica�ons in 

animals” in Interna�onal Online Conference on 'Macromolecules' organized by Mahatma Gandhi University, 

Ko�ayam, Kerala and Gdansk University of Technology, Poland, 13-15 November, 2020.   

Ÿ Dr. Anuradha Bhardwaj delivered a lead lecture at Interna�onal e-Conference on Agricultural and Biological 

Sciences (I-E-CABS 2020), 18-19 December, 2020.  

Ÿ Dr. B.C. Bera delivered guest lecture on “Important bacterial and viral diseases of equines in Indian context and 

their control” in an online Interna�onal Seminar on 'Diagnos�c Veterinary Pathology' organized by Department of 

Veterinary Pathology, Madras Veterinary College, TANUVAS, 12 September, 2020.

Ÿ Dr. B.R. Gula� delivered an invited lead lecture on “Distribu�on of Zoono�c Japanese Encephali�s Virus Infec�on in 

India during 2009-2019” in Interna�onal Conference of Indian Virological Society (VIROCON 2020) on the theme 

'Evolu�on of Viruses and Viral Diseases', Na�onal Agricultural Science Complex, New Delhi, 18-20 February, 2020.

Ÿ Dr. H. Singha delivered a lecture on “Glanders and Rhodococcus equi infec�on in horses and their control” in 

ICAR- sponsored short course on 'Newer approaches in disease diagnosis and vaccines for livestock and poultry' 

organised by ICAR-NRCE, Hisar, 28 January – 6 February, 2020.

Ÿ Dr. H. Singha delivered an invited lecture on “Current status of glanders in India with special reference to 

Maharashtra” in a workshop on 'Mapping the issues of Indian donkey and mule popula�on and iden�fy the poten�al 

interven�on strategies and partners' organized by Interna�onal Livestock Research Ins�tute (ILRI) in College of 

Veterinary and Animal Sciences, Parbhani, 4 March, 2020.

Ÿ Dr. H. Singha par�cipated in a one day workshop on 'Mapping the issues of Indian donkey and mule popula�on and 

iden�fy the poten�al interven�on strategies and partners' organized by Interna�onal Livestock Research Ins�tute 

(ILRI) in College of Veterinary and Animal Sciences, Parbhani, 4 March, 2020.

Ÿ Dr. H. Singha par�cipated in Interna�onal Webinar on 'Covid-19 infec�on: Origin and Transmission' organized 

by Associa�on of Microbiologist of India, Hisar Unit, 15 August, 2020.

Ÿ Dr. Naveen Kumar delivered a keynote lecture on “Lumpy Skin Disease: an emerging threat to ca�le in India” in the 

IAVP zonal conference and na�onal symposium on 'Recent advances in diagnos�c pathology for emerging and re-

emerging diseases in livestock, poultry under farming condi�ons and wildlife' held at Ranchi Veterinary college, 

Ranchi, 22-23 February, 2020.

Ÿ Dr. Naveen Kumar delivered a lead lecture on “CRISPR/Cas9-mediated genome edi�ng: scale up of virus 

produc�on in vaccine manufacturing” in the Na�onal Symposium on 'Public Health challenge mi�ga�on strategies 

at the confluence of one health approaches' and XIV Na�onal Biennial Conference of Associa�on of Public Health 

Veterinarians (APHV) at DUVASU, Mathura, 24-25 January, 2020.

Ÿ Dr. Naveen Kumar delivered an invited talk on “Host-directed An�viral therapies” in “VAIBHAV”-Vaishwik Bhara�ya 

Vaigyanik Summit, Global Summit of Overseas and Resident Indian Scien�st and Academicians, 5-16 October, 2020.

Ÿ Dr. Naveen Kumar presented invited dis�nguished Guest-faculty lecture on “CRISPR/Cas9-mediated genome 

edi�ng: scale up of virus produc�on in vaccine manufacturing” in ICAR sponsored short training course on 'Newer 

Approaches in Disease Diagnosis and Vaccine for Livestock and Poultry' conducted by ICAR Na�onal Research 

Centre on Equines, Hisar, 28 January – 6 February, 2020.

Ÿ Dr. Naveen Kumar presented invited dis�nguished Guest-faculty lecture on “Tissue culture techniques in isola�on 

of virus and disease diagnosis” in ICAR sponsored short training course on 'Newer Approaches in Disease Diagnosis 

and Vaccine for Livestock and Poultry' conducted by ICAR Na�onal Research Centre on Equines, Hisar, 28 January – 

6 February, 2020.

Ÿ Dr. R.K. Dedar delivered a lecture on “Equine Dermatology: A Clinical Approach” in Interna�onal Online Training on 

'Advances in Equine Health Management' organised by College of Veterinary & Animal Sciences, Parbhani, 25-31 

October, 2020.

nd
Ÿ Dr. R.K. Vaid a�ended as Country Representa�ve in FAO-RAP 2  Consulta�on Mee�ng on 'Regional AMR 

Monitoring and Surveillance Guidelines Volume 2 Monitoring and surveillance of an�microbial resistance in 

animal pathogens from diseased livestock and poultry', 21-23 October, 2020.
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th
Ÿ Dr. R.K. Vaid par�cipated in X  Annual Scien�fic Review Meet of NCVTC ICAR - NRCE, Hisar (2018-19), 11 January, 

2020.

Ÿ Dr. R.K. Vaid served as Chairman of Poster Evalua�on Commi�ee at Kisan Bhawan, College of Veterinary Sciences 

during Na�onal Symposium on 'Public Health Challenge mi�ga�on strategies at the confluence of One Health 

Approaches' and XIV Bienneial Na�onal Conference of Associa�on of Public Health Veterinarians (APHV) at 

DUVASU, Mathura, 24 January, 2020.

Ÿ Dr. S.C. Mehta a�ended an online lecture delivered by Dr Cedric Gondro, Professor, Department of Animal Science, 

Michigan State University, USA on “Feature Selec�on for Genomic Predic�on” organized under the dis�nguished 

lecture series of the World Bank Funded NAHEP project en�tled “CAAST-Advanced Centre for Livestock Health” at 

ICAR-IVRI, 3 November, 2020.

Ÿ Dr. S.C Mehta presented a lead paper on “Breeding strategies for conserva�on of indigenous breeds of equines” in 

Interna�onal Webinar on 'Present and future trends in conserva�on and breeding technologies to enhance 

produc�on in indigenous animals', Department of AGB, Veterinary College and Research Ins�tute, Tirunelveli, 

TANUVAS, Chennai, 15 December, 2020. 

Ÿ Dr. S.C. Mehta presented a lead paper on “Integra�on of molecular and tradi�onal breeding tools for enhancing 

equine produc�vity” in the Na�onal conference on 'Paradigm shi� in livestock management to obtain high quality 

animal products for enhancing farm economy and entrepreneurship' organised by Rajasthan University of 

Veterinary and Animal Sciences, Bikaner and Indian Society of Animal Produc�on and Physiology at Post-graduate 

Ins�tute of Veterinary Educa�on and Research (RAJUVAS), Jaipur, 4-6 February, 2020.

Ÿ Dr. S.C. Mehta presented a lead paper on “Network Approach for Gene�c Improvement of Equine Gene�c 

Resources of India” in the Na�onal Symposium on 'Enhancement of farmer's income through management of 

animal gene�c resources' organised by the Society for Conserva�on of Domes�c Animal Biodiversity and College of 

Veterinary Science and Animal Husbandry (NDVSU), Mhow, 10-11 February, 2020. 

Ÿ Dr. Sanjay Barua a�ended a mee�ng on “Biological Diversity Act 2002 Revision: Review of Agro biodiversity 

issues” through VC as desired by DDG (AS) conducted on 1 August 2020 by ICAR-NBPGR, New Delhi.

Ÿ Dr. Sanjay Barua a�ended a mee�ng through VC to discuss and provide inputs on the EFC/SFC of ICAR-NIVEDI, 

Bengaluru under the chairmanship of DDG (AS) – ICAR, 4 June 2020.

Ÿ Dr. Sanjay Barua a�ended a mee�ng through VC to discuss and provide inputs on the EFC/SFC of ICAR-DFMD and 

ICAR-NIHSAD, Bhopal under the chairmanship of DDG (AS) – ICAR, 4 June 2020.

Ÿ Dr. Sanjay Barua a�ended a mee�ng through VC to discuss and provide inputs on the EFC/SFC of ICAR-NRCE, Hisar 

under the chairmanship of DDG (AS) – ICAR, 5 June 2020. 

Ÿ Dr. Sanjay Barua a�ended a mee�ng to discuss “Status of bluetongue pentavalent vaccine and about the status of 

Foot rot as well as Lumpy Skin Disease in the country” under the chairmanship of DDG (AS) ICAR through VC, 22 

October 2020. 

Ÿ Dr. Sanjay Barua was invited as a panellist by ICAR-Indian Agricultural Research Ins�tute in the Vaibhav Summit-

Horizontal 2: Sustainable and Climate Smart Agriculture under the Ver�cal: Agro-Economy & Food Security, 10 

October, 2020.

Ÿ Dr. Shanmugasundaram K. par�cipated in a Na�onal Webinar on 'Laboratory Animal Management and Techniques 

in Biomedical Research' organized by the Department of Livestock Produc�on Management, Veterinary College 

and Research Ins�tute, Orathanadu, Thanjavur, 24-26 August, 2020.
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issues and Atmanirbhar Bharat', Central Agricultural University (CAU), Imphal, 15-16 October, 2020.

Ÿ Dr. Anju Manuja delivered a presenta�on on “Drug Resistance in Trypanosomiasis” during brain storming mee�ng 

at ICAR-NRC on Camel, Bikaner, 6 January, 2020.

Ÿ Dr. Anju Manuja delivered an invited lecture on “Nanobased biomacromolecules for therapeu�c applica�ons in 

animals” in Interna�onal Online Conference on 'Macromolecules' organized by Mahatma Gandhi University, 

Ko�ayam, Kerala and Gdansk University of Technology, Poland, 13-15 November, 2020.   

Ÿ Dr. Anuradha Bhardwaj delivered a lead lecture at Interna�onal e-Conference on Agricultural and Biological 

Sciences (I-E-CABS 2020), 18-19 December, 2020.  

Ÿ Dr. B.C. Bera delivered guest lecture on “Important bacterial and viral diseases of equines in Indian context and 

their control” in an online Interna�onal Seminar on 'Diagnos�c Veterinary Pathology' organized by Department of 

Veterinary Pathology, Madras Veterinary College, TANUVAS, 12 September, 2020.

Ÿ Dr. B.R. Gula� delivered an invited lead lecture on “Distribu�on of Zoono�c Japanese Encephali�s Virus Infec�on in 

India during 2009-2019” in Interna�onal Conference of Indian Virological Society (VIROCON 2020) on the theme 

'Evolu�on of Viruses and Viral Diseases', Na�onal Agricultural Science Complex, New Delhi, 18-20 February, 2020.

Ÿ Dr. H. Singha delivered a lecture on “Glanders and Rhodococcus equi infec�on in horses and their control” in 

ICAR- sponsored short course on 'Newer approaches in disease diagnosis and vaccines for livestock and poultry' 

organised by ICAR-NRCE, Hisar, 28 January – 6 February, 2020.

Ÿ Dr. H. Singha delivered an invited lecture on “Current status of glanders in India with special reference to 

Maharashtra” in a workshop on 'Mapping the issues of Indian donkey and mule popula�on and iden�fy the poten�al 

interven�on strategies and partners' organized by Interna�onal Livestock Research Ins�tute (ILRI) in College of 

Veterinary and Animal Sciences, Parbhani, 4 March, 2020.

Ÿ Dr. H. Singha par�cipated in a one day workshop on 'Mapping the issues of Indian donkey and mule popula�on and 

iden�fy the poten�al interven�on strategies and partners' organized by Interna�onal Livestock Research Ins�tute 

(ILRI) in College of Veterinary and Animal Sciences, Parbhani, 4 March, 2020.

Ÿ Dr. H. Singha par�cipated in Interna�onal Webinar on 'Covid-19 infec�on: Origin and Transmission' organized 

by Associa�on of Microbiologist of India, Hisar Unit, 15 August, 2020.

Ÿ Dr. Naveen Kumar delivered a keynote lecture on “Lumpy Skin Disease: an emerging threat to ca�le in India” in the 

IAVP zonal conference and na�onal symposium on 'Recent advances in diagnos�c pathology for emerging and re-

emerging diseases in livestock, poultry under farming condi�ons and wildlife' held at Ranchi Veterinary college, 

Ranchi, 22-23 February, 2020.

Ÿ Dr. Naveen Kumar delivered a lead lecture on “CRISPR/Cas9-mediated genome edi�ng: scale up of virus 

produc�on in vaccine manufacturing” in the Na�onal Symposium on 'Public Health challenge mi�ga�on strategies 

at the confluence of one health approaches' and XIV Na�onal Biennial Conference of Associa�on of Public Health 

Veterinarians (APHV) at DUVASU, Mathura, 24-25 January, 2020.

Ÿ Dr. Naveen Kumar delivered an invited talk on “Host-directed An�viral therapies” in “VAIBHAV”-Vaishwik Bhara�ya 

Vaigyanik Summit, Global Summit of Overseas and Resident Indian Scien�st and Academicians, 5-16 October, 2020.

Ÿ Dr. Naveen Kumar presented invited dis�nguished Guest-faculty lecture on “CRISPR/Cas9-mediated genome 

edi�ng: scale up of virus produc�on in vaccine manufacturing” in ICAR sponsored short training course on 'Newer 

Approaches in Disease Diagnosis and Vaccine for Livestock and Poultry' conducted by ICAR Na�onal Research 

Centre on Equines, Hisar, 28 January – 6 February, 2020.

Ÿ Dr. Naveen Kumar presented invited dis�nguished Guest-faculty lecture on “Tissue culture techniques in isola�on 

of virus and disease diagnosis” in ICAR sponsored short training course on 'Newer Approaches in Disease Diagnosis 

and Vaccine for Livestock and Poultry' conducted by ICAR Na�onal Research Centre on Equines, Hisar, 28 January – 

6 February, 2020.

Ÿ Dr. R.K. Dedar delivered a lecture on “Equine Dermatology: A Clinical Approach” in Interna�onal Online Training on 

'Advances in Equine Health Management' organised by College of Veterinary & Animal Sciences, Parbhani, 25-31 

October, 2020.

nd
Ÿ Dr. R.K. Vaid a�ended as Country Representa�ve in FAO-RAP 2  Consulta�on Mee�ng on 'Regional AMR 

Monitoring and Surveillance Guidelines Volume 2 Monitoring and surveillance of an�microbial resistance in 

animal pathogens from diseased livestock and poultry', 21-23 October, 2020.
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Ÿ Dr. Shanmugasundaram K. par�cipated in a webinar on 'Strategies for sustainable control of parasites of livestock, 

poultry and wildlife and their public health significance' organized by Department of Veterinary Parasitology, 

LUVAS, Hisar, 21-23 August, 2020.

Ÿ Dr. Shanmugasundaram K. par�cipated in Interna�onal Webinar on 'Covid-19 infec�on: Origin and Transmission' 

organized by Associa�on of Microbiologist of India, Hisar Unit, 15 August, 2020.

Ÿ Dr. T.R. Talluri acted as rapporteur for a technical session on “Nutrient u�lisa�on, growth and Lacta�on physiology” 

at XXVIII Annual Conference of Society of Animal Physiologists of India & Na�onal Symposium on 'Physiological 

approaches to address environmental challenges for increasing animal produc�vity and farmer's income' held at 

CSWRI, Avikanagar, 18-19 February, 2020.

Ÿ Dr. T.R. Talluri delivered an expert lecture on “Ovarian Follicular Dynamics of four breeds of Indigenous equines” at 

XXVIII Annual Conference of Society of Animal Physiologists of India & Na�onal Symposium on 'Physiological 

approaches to address environmental challenges for increasing animal produc�vity and farmer's income' at CSWRI, 

Avikanagar, 18-19 February, 2020.

Ÿ Dr. T.R. Talluri delivered an invited expert lecture on “Controlled Breeding programmes in Equine Species” in 

Na�onal Webinar Series on Controlled Breeding Programmes in Livestock Species jointly organized by Ins�tute 

Technology Management Unit (ITMU) & Animal Science Division of ICAR-CIARI, Port Blair, Andaman and Nicobar 

Islands, 16-23 November, 2020.

Ÿ Dr. T.R. Talluri delivered an invited expert lecture on the topic “Semen collec�on, evalua�on and cryopreserva�on 

in Equines” in short term training course on 'Frozen semen technology in domes�c animals' organized by 

Department of Gynaecology & Obstetrics, College of Veterinary Science & A. H., SDAU, Sardar krushinagar, 7-16 

July, 2020.

Ÿ Dr. T.R. Talluri presented an invited expert lecture on the topic on “Ar�ficial Insemina�on and Pregnancy diagnosis 

in Equines” in a webinar conducted by ISSAR, Rajasthan chapter, Bikaner, 17 July, 2020.

Ÿ Dr. Taruna Anand delivered an invited talk on the topic "Careful designing of bacteriophage cocktail for biocontrol 

of MDR poultry pathogens and preliminary results on the encapsula�on strategies for safe delivery in poultry gut" 

during Interna�onal conference of virology on Evolu�on of viruses & viral diseases (VIROCON 2020), 18-20 

February, 2020 at  NASC Complex, New Delhi. 

Ÿ Dr. Yash Pal delivered a lecture on “Equine Milk and its Poten�al Use” in "Brain Storming on Poten�al of Non-bovine 

Milk" organized by NAAS at Zoom Webinar on June 29, 2020.
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S. Title Team Date  Date of PIMS Code

No.   of  Comple�on 

   Start 

1. Assessment and op�miza�on of equine  S.C. Mehta*, R. A. Legha, June, Service  IXX13192

 management in an intensive system  Yash Pal, R K Dedar, P A 2016 Project

 (Service Project) Bala, T R Talluri, S K Ravi   

  and J Singh.    

2. Endurance and fer�lity analysis in  S.C. Mehta*, R.K. Dedar, Oct.,  Sept.,  IXX13995

 indigenous horses using SNP (Single  T.R. Talluri and S.K. Ravi 2017 2021 

 Nucleo�de Polymorphisms) markers    

3. Assessment, evalua�on and iden�fica�on  T.R. Talluri*, SC Mehta, April,  March, IXX14589 

 of physical, biochemical and gene�c factors Yash Pal, Anuradha 2018  2021

  affec�ng stallion fer�lity  Bhardwaj   

4. Studies on an�tumor and an�viral  Dr. R.K. Dedar*,  Nov.,  Oct.,  IXX14758

 poten�al of some plant extracts Dr. Naveen Kumar and  2018 2021

  Dr. B.N. Tripathi   

5. Explica�ng genomic insights of Indigenous  Anuradha Bhardwaj*,  Dec.,  Nov.,  IXX15401

 equines breed popula�on through  Sarika, Yash Pal, MA Iqbal 2019 2022 

 “Computa�onal  Genomics” and “Ar�ficial  and Dinesh Kumar

 Intelligence” based approaches   

6. Elucida�on of physico-chemical,  Anuradha Bhardwaj*,  July,  June,  IXX15413

 metabolomic and func�onal a�ributes Yash Pal, RA Legha,   2020 2023 

 of indigenous donkey milk Varij Nayan, AK Singh, 

  PN Raju, Rajan Sharma 

  and RK Vaid  

7. Op�misa�on of procedures for non- T.R. Talluri*, Yash Pal Oct., Oct. IXX15417 

 surgical recovery and bio-banking of and RA Legha   2020 2023

 equine embryos   

8. Area specific mineral mixture for equine R. K. Dedar* and R.  May,  March,   IXX13195

 of Rajasthan  Nehra (RAJUVAS)  2016 2020  

9. Studies on bioac�ve components of  Anuradha Bhardwaj* Dec., March,   IXX14933

 donkey milk and its applica�on  2018 2020

Equine Produc�on

      * Principal Inves�gator

Sr.  Title Team Dura�on To PIMS 

No.     Code   

1. Authen�ca�on and accessioning of viruses Sanjay Barua*, Naveen May,  Service  IXX11882

 of animal origin (Service Project)  Kumar, B.C. Bera, Riyesh  2015 Project

  T. and Taruna Anand   

2. Phenotypic and genotypic authen�ca�on  R.K. Vaid*, Taruna Anand,  June,  Service  IXX11884

 and preserva�on of network bacterial  B.C. Bera, Riyesh T. and 2015 Project

 isolates K. Shanmugasundaram   

3. Development of bacteriophage  Taruna Anand*, Ni�n  April,  March,  IXX13982

 repository and exploring the therapeu�c  Virmani, R.K. Vaid and  2017 2021

 poten�al of phages and their encoded  B.C. Bera

 endolysin

NCVTC 
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Sr.  Title Team From To PIMS 

No.     Code/Page

1. Surveillance, Monitoring and Control of H. S. Singha*,  S.C. Yadav, April, Con�n IXX00257

  Emerging and Exis�ng Diseases of Equines B.R. Gula�, Rajender 1997 -uous 

  (Service Project) Kumar,  Sanjay Kumar,   Service 

  N. Virmani, Sanjay Barua,   Project  

  Rajesh Vaid,  Ramesh Dedar,

  Anju Manuja, B. Kumar, 

   K. Shanmugasundram, 

  and B. N. Tripathi 

2. Development of recombinant EHV-1  Ni�n Virmani*, B.C.Bera, April  Sept,  IXX14011

 viruses employing bacterial ar�ficial   Taruna Anand and B.N. 2017 2021

 chromosome mediated mutagenesis  Tripathi

 and their pathological evalua�on in 

 murine model

3. Diagnosis and sequence typing of  Balvinder Kumar*, R.K. April March  IXX14584

 strains Streptococcus equi  Vaid, Anju Manuja, K.   2018 2021 

  Shanmugasundram and 

  H. Singha  

4. Characteriza�on of Equine Herpes B.R. Gula�*, Naveen  Sept.  March  IXX14746

  Virus isolates in India and  Kumar, Riyesh T. 2018 2021 

 documenta�on of their gene�c 

 diversity   

5. Development of mul�-species  Rajender Kumar*, Sanjay Nov.,  Oct.,  IXX15308

 ELISA for diagnosis of Trypanosoma   Kumar and B.N.Tripathi 2019 2020 

 evansi infec�on in different livestock 

 species.   

6. Biomacromolecules based   Anju Manuja*,  Oct.,  Sept.,  IXX15412

 nanoscaffolds for wound healing  Balvinder Kumar  2020 2023

 using 3D prin�ng and Riyesh T.      

7. Nano-based therapeu�c interven�ons Anju Manuja*, Balvinder April,  March,   IXX12559

  against Osteoarthri�s Kumar and Riyesh T. 2016 2020   

8. In-vitro growth inhibitory efficacy of  Sanjay Kumar* and  Aug.,  March, IXX14012

 different herbal plant extracts against  Rajender  Kumar 2019 2020

 T. equi and iden�fica�on of principal 

 drug molecule(s) thereof 

Equine Health 

ICAR-National Research Centre On Equines 104

On-going Research 
Projects (2020)

* Principal Inves�gator
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Sr. Title Team From To PIMS 

 No.     Code

6. Elucida�ng therapeu�c role of  Taruna Anand* June,  May,  OXX04448

 bacteriophages and encoded endolysins   2018 2021

 against mul�drug resistant enteric 

 pathogens of poultry     

7. Explora�on of genomic signatures for  Anuradha Bhardwaj* Dec.,  Nov., OXX04453

 indigenous horses using next-genera�on  2018  2021

 sequencing approaches (DST-SERB)  

8. Inves�ga�ng mechanism underlying  Naveen Kumar* and March, March,  OXX04469

 acquisi�on of an�viral drug resistance   Sanjay Barua  2019 2022

 against host targe�ng agents    

9. Regional Coordina�on center under  B.N. Tripathi*  June,  May, OXX04686 

 program for Inter-sectoral Coordina�on  Bacterial Diseases: H.S. 2019 2020

 for preven�on and control of  Singha, K.Shanmugasundram

 Zoono�c Diseases Viral Diseases: BR Gula�, 

  Naveen Kumar, T. Riyesh   

10. Role of p38 MAP kinase in buffalopox  Sanjay Barua* and Naveen  Jan,   Jan, OXX04792 

 virus replica�on Kumar 2020 2023

11. Development of host-directed an�- Naveen Kumar* and  June, June, OXX04795

 coronavirus agents (DST-SERB) Riyesh T 2020  2021   

12. Pathogenecity and immunogenecity  Ni�n Virmani* April,  March,  OXX03412

 of recombinant neurogenic and non-  2020 2021

 neurogenic mutant EHV1 (in �ssue 

 explants and murine model) and their 

 poten�al as vaccine candidate(s)    

13. Scheduling equines from fatal  H. S. Singha* and B. N.  March, March,  OXX04100

 zoono�c disease – Glanders and  Tripathi 2018 2020

 Equine Infec�ous Anaemia (EIA) in 

 India using Point of Care Diagnos�cs

 (POCD)

  * Principal Inves�gator
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Sr.  Title Team Dura�on To PIMS 

No.     Code 

4. Isola�on, characteriza�on and reposi�on  NCVTC: Riyesh T.*, June,  March,  IXX13988

 of enteric viruses of poultry Naveen Kumar, Sanjay  2017 2021

  Barua and LUVAS:

  Naresh Jindal   

5. Isola�on, characteriza�on and genera�on  Shanmugasundaram K.*, Oct.,   Sept.,  IXX13994

 of repository of Mycobacterium species R.K. Vaid, B.C. Bera and 2017 2020 

  B.N. Tripathi  

6. Development of Knockout cell by CRISPR Naveen Kumar*, Sanjay April,  March,  IXX14586

 /Cas9-mediated genome edi�ng Kumar, Sanjay Barua,  2018 2021

  Riyesh T, Balvinder Kumar    

7. Development of repository of respiratory  B.C. Bera*, Ni�n Virmani, Aug.,  July, IXX15338

 viruses of livestock and isothermal based  Taruna Anand, B.R. Gula� 2020  2023

 diagnos�cs for rapid iden�fica�on.  and Riyesh T.   

8. Indian network for fisheries and animal R.K. Vaid*, Taruna Anand, June,  March, IXX15418

 an�microbial resistance (INFAAR) H.S. Singha and Anubha  2018  2025

  Pathak   

9. Prevalence studies for porcine respiratory  B.C. Bera*, Sanjay Barua Jan.,  March,  IXX12436  

 viruses and development of their repository and Taruna Anand  2016 2020 

* Principal Inves�gator

Sr. Title Team From To PIMS 

 No.     Code

1. All India Coordinated Research Project on  R A Legha* and Yash Pal July,  March,  OXX00486

 U�liza�on of Animal Energy with enhanced   2009 2021

 system efficiency (AICRP on UAE)    

2. All India Network Programme on Neonatal  Sanjay Kumar*, Ramesh Jan.,  March, O XX02934 

 Mortality in Farm Animals Dedar and B.R. Gula�  2015 2021

  (Ni�n Virmani was Co-PI 

  upto 8th Aug., 2018)     

3. CRP on Vaccines and Diagnos�cs B.R. Gula�*

  Component-I  May,  March,  OXX03182

  (B.R. Gula� & Ni�n Virmani) 2015 2020

  Component-II (B. R. Gula� 

  & B.C. Bera) Ni�n  Virmani

   was Co-PI upto 8th Aug., 

  2018

  Component-III (Sanjay 

  Kumar & Rajender  Kumar)     

4. Seroproteome analysis of recombinant  H.S. Singha* & K. July,  July, OXX03948

 secretory proteins of Burkholderia  Shanmugasundaram 2017 2020

 mallei towards development of mul�ple 

 an�gen immunoassay for improved 

 diagnosis of glanders     

5. Molecular epidemiology of Japanese  PI from Parent Ins�tute: Jan.,  July,  OXX03737

 Encephali�s Virus in Pigs and Mosquitoes  Seema Rani Pegu*, Dilip 2017 2020

 in Assam (DBT  Twinning Programme)  Kumar Sarma, Swaraj 

  Rajkhowa and PI from 

  Collabora�ve Ins�tute:  

  B.R. Gula�

External Funded Projects 
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Sr. Title Team From To PIMS 

 No.     Code
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 pathogens of poultry     
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 indigenous horses using next-genera�on  2018  2021

 sequencing approaches (DST-SERB)  

8. Inves�ga�ng mechanism underlying  Naveen Kumar* and March, March,  OXX04469

 acquisi�on of an�viral drug resistance   Sanjay Barua  2019 2022

 against host targe�ng agents    

9. Regional Coordina�on center under  B.N. Tripathi*  June,  May, OXX04686 

 program for Inter-sectoral Coordina�on  Bacterial Diseases: H.S. 2019 2020

 for preven�on and control of  Singha, K.Shanmugasundram

 Zoono�c Diseases Viral Diseases: BR Gula�, 

  Naveen Kumar, T. Riyesh   

10. Role of p38 MAP kinase in buffalopox  Sanjay Barua* and Naveen  Jan,   Jan, OXX04792 

 virus replica�on Kumar 2020 2023

11. Development of host-directed an�- Naveen Kumar* and  June, June, OXX04795

 coronavirus agents (DST-SERB) Riyesh T 2020  2021   

12. Pathogenecity and immunogenecity  Ni�n Virmani* April,  March,  OXX03412

 of recombinant neurogenic and non-  2020 2021

 neurogenic mutant EHV1 (in �ssue 

 explants and murine model) and their 

 poten�al as vaccine candidate(s)    

13. Scheduling equines from fatal  H. S. Singha* and B. N.  March, March,  OXX04100

 zoono�c disease – Glanders and  Tripathi 2018 2020

 Equine Infec�ous Anaemia (EIA) in 

 India using Point of Care Diagnos�cs
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 Equine Produc�on Campus, Bikaner

 13. Dr. Jitender Singh, Assistant Chief Technical Officer

 14. Sh. Kamal Kumar Singh, Assistant Chief Technical Officer

 15. Dr. Ram Abtar Pachori, Assistant Chief Technical Officer

 16. Sh. Narender Chauhan, Senior Technical Officer

 17. Sh. Brij Lal, Technical Officer

 18. Sh. Satya Narayan Paswan, Senior Technical Assistant 

 19. Sh. Om Parkash, Technical Officer

 20. Sh. Rajender Singh, Technical Assistant

 21. Sh. Gopal Nath, Technical Assistant

 Administra�ve staff

 Main Campus, Hisar

 1. Sh. Ram Pal, Administra�ve Officer (Re�red on 31.01.2020)

 2. Sh. Raj Kumar, Administra�ve Officer (w.e.f. 26.09.2020)

 3. Sh. S.P. Kaushik, Assistant Administra�ve Officer

 4. Sh. Ashok Kumar, Personal Assistant

 5. Sh. Subhash Chander, Assistant Administra�ve Officer

 6. Sh. Sunil, Assistant

 7. Sh. Dinesh Da� Sharma, Assistant

 8. Sh. Om Parkash, Assistant

 9. Sh. Pratap Singh, Upper Division Clerk (Re�red on 31.01.2020)

 10. Sh. Deepak Kumar, Upper Division Clerk

 Equine Produc�on Campus, Bikaner

 11. Sh. Mahender Singh, Upper Division Clerk

 Skilled Suppor�ng Staff

 Main Campus, Hisar

 1. Sh. Ishwar Singh

 2. Sh. Guru Da� Sharma

 3. Sh. Jai Singh

 4. Sh. Mahabir Prasad

 5. Sh. Ramesh Chander

 6. Sh. Mardan

 7. Sh. Desh Raj

 8. Sh. Ishwar Chander

 9. Sh. Om Parkash

 10. Sh. Hanuman Singh

 11. Sh. Subhash Chander

 12. Sh. Ishwar Singh

 13. Sh. Ram Singh

 14. Smt. Santra

 15. Sh. Lilu Ram

 16. Sh. Sant Ram

 17. Smt. Soma Devi

 Equine Produc�on Campus, Bikaner

 18. Sh. Mahabir Prasad Meena

 19. Sh. Raju Ram

 20. Sh. Ashok Kumar

Annual Report - 2020Annual Report - 2020

ICAR-National Research Centre On Equines 108

Staf f at ICAR-NRCE
(as on 31.12.2020)

 Sr.No. Scien�fic staff

 Main campus, Hisar

 1. Dr. B.R. Gula�, Principal Scien�st

 2. Dr. Ni�n Virmani, Principal Scien�st

 3. Dr. Rajender Kumar, Principal Scien�st

 4. Dr. Sanjay Kumar, Principal Scien�st

 5. Dr. Anju Manuja, Principal Scien�st

 6. Dr. Balvinder Kumar, Principal Scien�st

 7. Dr. Anuradha Bhardwaj, Senior Scien�st 

 8. Dr. Harishankar Singha, Senior Scien�st 

 9. Dr. Anubha Prashant Pathak, Scien�st 

 10. Ms. Ana Raj J., Scien�st 

NCVTC, Hisar 

 11. Dr. Praveen Malik, Principal Scien�st (on deputa�on)

 12. Dr. Sanjay Barua, Principal Scien�st

 13. Dr. R.K. Vaid, Principal Scien�st

 14. Dr. Naveen Kumar, Principal Scien�st

 15. Dr. Taruna Anand, Senior Scien�st 

 16. Dr. B.C. Bera, Senior Scien�st 

 17. Dr. Riyesh T., Scien�st 

 18. Dr. K. Shanmugasundaram, Scien�st 

 Equine Produc�on Campus, Bikaner 

 19. Dr. S.C. Mehta, Principal Scien�st

 20. Dr R.A. Legha, Principal Scien�st

 21. Dr. T.R. Talluri, Senior Scien�st 

 22. Dr. R.K. Dedar, Senior Scien�st 

 Sr.No. Technical staff

 Main Campus, Hisar

 1. Sh. K.S.Meena, Assistant Chief Technical Officer

 2. Sh. P.P.Chaudhary, Assistant Chief Technical Officer

 3. Sh. Sita Ram, Senior Technical Officer

 4. Sh. Sanjeev Kumar, Senior Technical Officer

 5. Sh. Ajmer Singh, Technical Officer

 6. Sh. Sajjan Kumar, Technical Officer

 7. Sh. Suresh Kumar, Technical Officer

 8. Sh. Joginder Singh, Technical Officer

 9. Sh. Mukesh Chand, Technical Officer

 10. Sh. Raj Kumar Dayal, Technical Officer

 11. Sh. Raghbir Singh, Technical Assistant

 12. Sh. Arun Chand, Senior Technician

Director (Ac�ng): Dr. Yash Pal
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