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INTRODUCTION



INDPRLOT TGN

Haw Castle disease (1IN iz the most important
disevake smoiv; poultry causing the greatest economic loas.
The cissase not only adversely affocts tie economy and
growth of the Poultry “aduatry, but aleo endongsre the
future developmant prograrres., Duc 1o fda hoonly
contagesus eharacter she Aisaage coitinues to rece .ve

gonsiderable attention even today.

In spite of the £sct that there ars effective amd
afficient vacelines to soncrol tho disexse, attets made
to erad:icate this discase have pot co x8r beon succassiul,.
Several eplzooticlonlie fsatures hove been astrlibuted to
tire partial faiiure of eradlcations Hlthough it was
thou~ht to o urimarily a discese of gallinacocur bhirds,
Ko Cagtle d geege virua {(H0DJ5) hag buen reported to nive
a w.de range of susceptible hostse {Bueozyneii,loea), Th.s
would probably sxplain the sudden vemappearance ¢ the
infectlion in Qountries whaich hed alrendy conilroclied tha
digasee for a long tirme, and the outbreaksn in plages wxre

it had never ocoured bolora,

The factors tnat influchee Lhe opread of NDY are the
marked survivability, invesive property! the abllity of

the virve to infect & varisty of avianh hoets) and airoorn
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nature of infection, Palmer and Trainer {1971} have oiven
& very comprehensive list of the species of birds that could
ba infected with the virus, A vast majority of wild birds
are susceptible to ND, although At waries with the apecics
of birds and the gtrain of the virus involved, X nerusal
of the available literature revesled that ovar 67 speciss
of birds are asuscaptible and the virus wae isolated and

jdentiflied from rofe than 20 apsclies (fcdott and " invill,1967),

The sources of infection to these birds are poorly
understood, Pild free f£lying burds cawiht in the wviscinity
of poultry farma were found €o bo infacted with 4 7
(Lenoastor and Alexander,i1975); this suinested that thoy
might have pdckad up the (nfection from adfecred chicken,
Sudden re-~apuearsnee of tha original classical type of the
virulent U in South “aat Asils and South Amorics aul laoter
e in the Mear Jast, indicated that ROV can spreald rasidly
acroge continents 2nd Oceong fan¥on,1973). Although the
gxaat csuse of sprezd of thase tyne of 81 was got identified,
the possible role of fraa=flying birds, ani the captive andg
aage birds moving in internaclional trade, in the gpread of

the Jdigezge cannot be fuled out (lancasier,1977).

tany reports £rom 1930 onvards recorded the Incldence
&of D An birds belonting to the ordar Usittacifornes.

Anong Paittoe.formws, the natural disease has besen recorded



virtually in all familiez and subfomilies, and cases of
spontaneous infeation often resulting in severe discooe
and death have beon deronetrated {n 31 species, Parrots
when infgcted with WD were raportad to show aympbons that
gimflate N0 in chicken, The rgcoovaved birds can act as
chronic carriers ewxcret:ng the virus, in the:r oral snd/or
cloacal secreticns, anug possibly could serve as sources of

exposure o Jomeatic fowle (Srickson, at 2l.1973).

Althouch isolations of NO haye been made from
parzots in Mo~ {Honeon,i1973)r senya {Scott ond ' ind11,1960%
hast Cermony {(VetchenictZer and uthgen,i®71)p Austrua,
{Grausgruber,1$92)y cuatemaia {Matzar and "e'oes,1971);
vwitzerlangd {thraum,gt ale 2975)s Uers (Corden,1974) and
hustralis {rawes oand  rires,1973) Mo report has so far been

maxle on sardlar lsolstion in india,

vet b rda in7luding parrote ave bLring erworte?d from
Indla to varfous ports of the ' orld an® Tuydam In "olland
{1952) proported isolation of NDV From irmmorted " han
parrots,  Merala aleo contributes comridarably in the exnogt
ol parrots to outeide countries, The incicence and
magnitude of wrevalence of LD among parroty have not beoh
invescigataxd in our atola boeforae, Since parroks have been

eatablished &8 & carzdier of oY it was felt worthuvhile to
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undertake & study on the incldence, susceptability, mode
and duxacion of virus sxcrotion Ly Indian Parrots
{Paittacula Krameri), Further, the siudy smy help to
gather more information on the role of parrots in the
epizoctinlogy of MDD, which in turn may help in the
eradication and control of the Aizeans,



REVIEW OF LITERATURE



REVIG™ OF LITFTATURE

New Castle disesse (D) is & contagecus viral
Gizease primarily of avian species, which can be
subolinicsl or fatal with systemic, nervoun, respiratory
or gastrointestinal fovolvementes The diseasy fliret
cocured in and around Botavis on the Isl-ni of Jawe in
Indonesisa (Kranevald,1926), <Sirmltenecusly report on the
ocourancer of this dlsease came from & pouliry foom near
New Castle of Tyne, Facland {Coyle, 19273, Dubsequently

this Qligease wan raported from most. of ihe oountries,

In 1937 thie dlacase was recognined ot vanikhat in
Humaon hille by Fdwards {1920), Cooper ({1930 stulled the
diseaze in detall in Iniia and gave the nowe danikhet
Digcane {PD)e  The antigenic identity of N and © using
aross fruunity tests were alsc stuied by Cocper {(1030).
The Jdisesse ocooured in varicus forms which ran-od Zrom
inapparent to Ffalminatin £#alald one, vhere Lhe rort ity
went upte 100 per emt flanson,197%), lezz lethel foens of
the Glosase were alszo reporeed to esusy g jor ecconoric loos,
cripoling impaired arowth an’ poor feed util}lgetion (mong

sureiving birds (Ropg st all967),

2 wartety of gallinaceous and noneasllinzcemic birds

were reported to be susseptibls o natural as well ag



exparimental BNV infections, Tho virus was isolated from
starling (Cillesple,gt al.1950)y T41d Theasonte (fponik
and firxovie, 1972)p Suells (Higoins ond 'ong,198)s
ratridges (Calli and Caspi, 1968 Lparrows

{Abdul Majeed st 31,1963)y Peadons (Ulbrich end toden,1965;
sulochana, 1981 )y doves {(Kraneveld and Mangsjosr (1050)s
Crome {Haddow, 1942, Sulochiono,gt 231.1931)p Owl

{Ingalls et 3l.1951) and ducks and Swans {Arnlin,1947;
Sulochana axd Heir,1979],

V4149 birds have heen inerdminetad 8a Jdisseminetors
of ROV in India (Sahai,1937), in *iddle Congo
{Srandly gt 81,1946}, vreat Tritedn (Callenier,19581,
Ceylon (Crawford,1531) and Philip-ines (Farines,1030), “any
specles of free«flying birds wore alro been inlected
reificially with N {Lustafgon and loses,195%1), The
ropores of Schaff, {1974), Annon, (1975), lancastcs, (1977)
and Vickers and Hanson (1973), elso ind:cated that X~7

nag & wids prange of susceptible avian hosts,

Oince there wap sxcrction of MV in the faeces oF
geveral specias of wild birde vastula (1951} an” Custuafson
and Moges (19%3) thought that these birds could contaminate
the farme very osily through their £ .ccess Thoy also
stated that the peculiar hehavdourel pattern of these bizds

also helped them to dipsesinate HLV and thay playad an
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important role in the eplzootiolony of thie dimscase,
Mukaey (1967) cobacrved an outbreak of N7 among pheasants
in Hungary and ohe elinicsl syeptoms and the postmortum
findings recarded by him were aimilor to that Sound in
fowle, Spenik an® Gitkovia {1872) rocported that the
viruas strains lecslated from pheagants and £0°:3u in an
outbreak of the diseags wore simdlar in entiyonic

strugture bhut difforsd In virulence,

Epavrove were described as carrierz by Custafeson
and Mosesm {1953), Arias gt al, (1972) 1scloeted MOV from
a sparrow havk. Thege suthore observed nervous siogns
of clonie spasms and eplethoronnue in sperrows oaocvrring
48 hours folleving serosol infection, Uaveini and
Caragsi (1560) observay nervous oymptons in peacuek,
parrota and guines fouls during an epdvootics “icrvous
28ang cheracterised by torvicollisz an’ eplethotonug wore
also ohgerved in a naturaily infcovs) owl by
Ingalls, gt 814{1951), On 'he othay han an Naprey from

which MDDV was fooloted did not show oty symptons

{Fuydam, 1552}, o also fhags and Cormoranta {(-BGpharaon,15%6),

Althou-h intra cardial or par oral exposure of
crows Lo this virus A4 not produce ony clinical symptoms,

and subautaneous {rnoculation wroducad only depressiod,



Intracerenral inooulsideon coused deaih dus to aservous
system Inwivenent (Karsiod, ot A1l 10393,

sulochana, et &l. {1981} also repartet absewe of any
clintocl dseans in growe elizher by oral or incranasal

fnoculation,

ratridgen infeeted intramuccularly wlih NV
manifestad deprossion folloved by paralytio siymptoms ob
Lage and wings {Thompson,i95%)s Plgecn~ 8lso develooed
nervous signe on exnomure, charactorised by torticel ic,
In=coordineion, parnlysiz, tremors and ya«pirotory
dimtraoe, {talher gt 2l.1954), Picapants, piscons ad
wild birds werce sevevely inlscted duzing on outbhrask ond
theoa birds were roo oncibls oy the anread of tiw
diseans throughout Tnglmd, {(Pamm, {1972)s Heyiney and
Dawzon (1971} Asolated ¥ frov o alok Xestrel. "stulillo,
{1972} renorted an outbirea® of WD amony gaptive exotic
birds and they were thorhit to Le rec onainle for oitlreane

of NN in United Stotos L pass,lB70 e

The role of wild birds, semielomcstic und exotic
Licds in tYr epirootiolory of NP 4n Southsrn Californfa
during 197:«73 vas evalusted by ‘o raon an?® oraan, {19750,
Cut of tho 2446 £rae-flying wil? hirs. exanined, Vologenic

vigcarotrapic P (SUIPY) s ag 4soletad Srom 0,04 —<r cont
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of birda, They had also izoloted ANDV Srom G786 per cent
0f 4367 sent-domwstic bipds and 1.01 per cent of 3780
axotic hirds examingd, The asthors have further rbeserved
that sparrows and orows wore the only fren<flying :41d
birds infected, and polttacines, pistas and touuvans accounted
92 per cent of the YWUIW f{golations sads, Thay also
fzoloted pative ELY from frse=flying 1ild (0,79 ,er cent),
aani=domestic (1,65 per cenl) and exptic birds {(0.19

par centl, larthedal ot 81, {1973) che-rved trat the source
ot infection for two consecative outbreaka thot oscured in
1955 and 1962 in Den~ock was £rom WUie newly introduced
pullets and imporced wild bivds, DPeorsen ot al, {1975}
roported that out of <he 127 exotic birds oubmltted for
irmortation, N0V was isolated from 7% birds, by “he chicken
gabrye inoosl slon of wrachesl/cloesl evaby, “heosa
facloten wore found o B2 -athogenic €0 doneatia noultry,
Chu gk 231, (1976} fscloted 1% % loyondc W™ frem 44 birda
of vrey thet Jlad do coptivity 17 United Indom,  First
report on the isolatio~ of "I1W from «ald birds in M. . D,
was mace by Lvov, gg gl {1977),  They mede 15 i-al-tiona
either from the trechoal or oloaesl -magshin o or Srom

wlegere of 477 vl airds,

Pierson and PEotwr (19757 in thnlr rorert o0 tha

sutveillonao of N2 in UL hove obeorved that 24 of the
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100 birds offere’ for entry harboured VWU, Thoy further
stated that the {sclation: ware mades moatly fron psittacine
birds, £:lcons and nenguing brousht fron sustralia,
Urterback an’ Sehwartz {(1973) ~bserved that ths majfor
fagror in the Sisggmination of D in Southern Califoranla
waz the moverment of o' 2cted o slic o «rotac hirdse These
suthors studied 4n dekall the role of “ros-{lying wild birds
and care to Lhe goncluaion that frec-filvins 17418 birds §id
not pdoy an importont mole in the Jdeserdnatdap of VI,
Thzy weve all® to infect the crows ans sparrous oniy wvith
haavy inoculwn and this lesd Lo the Geath of the birds,
apparently witheut shedding the virus, The possibility of

vaceinating vurkays and pheassnts wes also discussgd by them,

vickern an® »anoon {(1979) stulled the ~{fegts of UNS
incestion L three g ~odes of 0410 "deods (Nedar tr~rd blogk
Lixd, Nfrican qovey Finoh o Jandhill Crans) ond Lound
that only (he orwve cmtinued wo mierpets £ wur.s fof
reriads varying £roq wests Lo monlha,  *niiba fez to ND in

high titras weve fetorted "n "1 of the 47 canclye falcons
dastined for export to urops from hijecla ‘Ohot,1979%.
“sittacines, in gencral were connidered tn he

renponsinle for b introduption of wirolent UV o

domestic poustry zloch s in o numler of comtrios,
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Ag eoarly es 1930, Farinas montioned unnaced specles
of parrote among poazible carricrs of D to rhilippines,
Cocper (1930) studied the suscentibility of the Tndian
green parakeat (Pgittacuis Kgameri) to parenteral

administration of the virus, and cbssrved that the birde
were hichly susgeptible with norvous, respiracory and
conjunctival symptoms, Rivers and Schlvenliker (1932)
obgerved a virus disease in purrots ond parskeets di.ferina
from Poittacosis, "uydam {1952) in Holland, Lsoloted 7Im+

from the spleen of sick parakcets which arrivad fron Irdia,

ruring an enfzootic in tenya in 1955 grey -9rrots
brought from Belgian Congo were avwons the gpecies
alinfcally sffected (Scout gt 2l.31956) o Lioht of the
nine birds dled of v and the disease was characterised
mainly by respiratory g;mtomss Thote U4 No Rorvaus
aysten Involvoment, Dostircbem lesions weze also ot maried
except for diffuse congegtion of the nroventriculug,
Tnteritis ans “racheitis wers obeerved in onn cage sachs
flthoucrh the remaining birds were —rotected by vaccinotion
with an inactivated vacoineg, therc was no devslonwnt of
HI entibodiess A neurogenic strodn of X0V ~hich was hicghly
pathoenie Lo gray parrots was Asclated from thr deal Kirdse,
Howewver, the siread of the dispane among parrote was nlow

(Cooet and inmddi, 19607,



Dampice the nof-sxereatiny carrier state,
psittacines have beaen resg-onsible for the introduction
of virulent ND to domcstio poultry flochks in a numbsr of
countries such as Kenya, {(Sgott and ' inai1l,1960) ent
Garpany " atehendorfer and luthoon,1971)y Austrias
{Grausgruber,1972), USA {f alker gt 3141973}, Creat
aritian {(2llan,1974), Louth Africa {("rencis,1974) and
Cenada (lancaster,1974).

Alian {1568} isoloted & hasmagsiotinoting agont
£rom an African Srey parcot -nd from 2 “dlabar Mue ving
marak-etyr wvhich wag later on idsntified a3 a virilent
gtrain of HOV, In both tho cases thers were no specille

lesions,

Iathgen and ' atchendorfe  {(1970) recorded deaths
amng thee concignments of ~agrocts im-orited to 'ost
Jermany £romn Brosils The guarantined affected birds
ohowed clinical sions of injury zo central nervous syaler,
Viral agonts identlgied by HI tast and galeprecipltation
tasts as HOV were isolated from the brein of dead nariots
by chick ebryo inoculation, Mateer and Nevota (1871)
desoribed on cutbreak of HO {n fmagon parrots (Anwzona
Achricephala ) in captivity. fTheas suthors olso isolated

nourotropic straln of WOV from 22 parrotn capturesd from
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Guatermala, The virug wes found to be rathogeniec to

original hosts as well s for 1o day old chicke,

rrancis and Ravslil (1971) descriked sn cutbreak
of a dizease in an aviary which shinped parrols ond
parakests to & number of gountries &n Turone and Y. W N
This digease apread amony donretic poultry csusing very
high mortal:ty 2nd a viroulent straia of HOW was d9olated
by chick embryo inovulation, Crausgraser, {(1972) o erted
i 4n Romaeringed and Llossom headed para¥cets imorted
Erom India to Austrie from which the virus could opread
2o poultry, He found that the Alexandrlun poroakcet lrmmorted
from Columbia and Jrey porrots siilpucd from teliiun were

also asaociatod vith the goread of BD to poulbry.

Owbreaks of KD hed pcpured renestedly in i ast Germany
amendg raittacine birds imeortaed from Jouth Zast Asia and
South Arerica, 211 wtho viral isolatze were rgparted Lo be
neurstrople and virulent to poultry (& atehendorfnr and
lathgen,1971)e  Mastulich, (19743, ‘alker at al, {1973) and
Corden (1974) reported ovourrence ofF guptic HM in ni ed
guates in Auguot 31970 Tho vires woa fcoolated from meny
plaoces #nd the pource of those oubbroaxks was traced to bo
tha dmporeed pet bixds inciwlin, parrots. 'hile studying

the epizaoticlony of VWND in “outharn Uslifornis, VUtterback
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and Sehwertz {1973) found Lhat perrots develop an overt
and often fatal infection with BVIIY, The authors made

an extensive study on the role of froe £lying dld birds,
aykl exotic pirds in the Jdlasenination of this virug.

fince virus ismeolations were also rade from parrots Airported
from other countries, the authora were of opind-n that the
viral sensitivity of the various spocies of narrots olfered
for importation has to be investigated Loz irmlemptdng

effeotive quarantine meagures,

In his review on tha role of parroty in meny of the
outbresks in United States during 1970«71 rancis (1973)
stated tist free movemont of parrots thot were imorted
£rom Paragusy, played an important role in the aprea. of
1Ny  Cullen gt 81, (1974) have described incidence of U
combined with poittacosis in & consignment of Mmazon
parrots arrived at Heathrow AMrport, on thelr way to Janan
£rom South Amarica, Ten sick rds subjected to  detoiled
examination at the Cuntral Veterinary Laboratory, !eyibridae
had enteritis, enlargrevnt of liver, Jdistended and flobbhy
neart and thickened airsacs with purulent taeterial,
Virulent stcing of NN were isolated Erom iz of vhose
birdge GCordon, (19741 nrovided inMgputabls sv.ionca to
prove that th. disastrouvn outbreat. oL Aglatlic 1™ on the

Vegt Coast of amorica was originated €rom fwvorted
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psittacinas,

In 1974 Cavill was abla to isolate a hidhly virulent
gtyain of DV from o grecnt cheoked parrot, ~hich wvas
opufforing from an acute illncss characterised by cnoroxia,
adyp=ia, and abnormally soft drepplnrs and Adied vithin
24 hourys 7Thae author Lhought that e parrot plowed us
Anfectlion from cockatoos which vas irported o Udle from

Switgzerland.

A ovort an? £atal Anfectlfon of wmarrots vAth AW
was rerorted hy HManeon (1973), The isolates w-ra found
to be infective for sentinal chiockens by contact with
these adcok and dying porroto,  Thream,gt al.(197%) 4n
Switzeriand reported thaet the cuthlreak Af 14 pmonr tldely
sorarated noultry flook in 1973 was asnocioted vith
purehase of parrols immorded from Louth “rvrice,  “he
authors further stated that theae nirdes wore ouljocted to
8 weeks quarantine snd the gquarentined parrots vere caged
along ~ith pullety sugcevtible o D, Tt wam nogsible
£or them to irolate the wirue froq all the dead birds,
NV was 8lio isolated from porrots imo-rted from Tnlusbia,
~olivie and Indoncsia, The clinical pieture of ¥ in
parrots was variable vith symptoma of asathy, ruffled
plumage, diarrhoes, emaniation ond in wrotlracted cases

central nervuus systen disorders. Mo lesiono were
{
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caterrhal enteritis with petechine or fibwinous Jde~wzite
in the abdonwinal air secs, 1) the isolates from nareots
wers velogenics feargon et 8l, (1573} and Plorcon and

e ——

ofosr (L975) ware also able to isolete WAV from parrots,

porhoganecivy of vigulent atrain of 'V in parcots
wag stulied by Dugue i Tstupinan {19763, wt o7 the
three rostes, (oral, intramuscular &yl intranasal)
intramuscular route of inoculation waes tound to Le most
effentive In infecting parrots, They obwmerved norvous a4
reppiretory symptoms within 35 days, & rise in oatibody
titre uos noticed from day 10 onwards 11l the 60th day,.
Bistopatholocical lesiong were not siim cicont exespt for
hagmorrhage an® cedenma in the lung ond trachsal mucoss
and hsemorrhage and prolvesculayr intiltratios in the brain,
Viruao usg also rdsisolated from the wisgera of the
experimentally infeoted birdge It was pozgihlc €1 protect
the parrots from virulent U9 " by vaccinetion with Lalote

gtraing

Brperimentally infesoted parrots were found g
muorete the wirus for one poor (" riskoos,1977). Jorw:
nevtralieacion and LY tests, Ml scra fooem Lhese blrdae
werg alap susgeative of prolon.ed carsier “tetu, 74
gtraln reelocloted From the ex~erimcntolly dnfaeted

peittacings were passeged throu fy bulgeslasrs ant pasgots
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{Erickson st 21.1978), Trey cculd sce that on back
passagen in chicken 18 of ths 19 had potontial viruldnece
for chicken, The remaining 4 isoletes prouced large cal /
plaques cheracteristic of highly virdlent strain{ T V) .
Thege authors also found that the NIV izolates showesd
little shanye in para~wotars originally avoluired for the
pat baird {nliatas, used {opr the hack wag~ada stidios. But
the psittacing isolste was found to have slowly chan ed
to ¢ relatively avirulent styadn on passa~g in oet bieds
and rovarsion 4l not occur during thoe ohicken Laes
paggages, he anthare concluded that -arrots ~—uld all
e exsstted to bzoome infected sithin 2 weeks aftoy direct
or contaat exposurs anl more than one third of the brrds

vould die within 3«5 days of SV,

Tawes arrd Sriews {1978} icolated 2 lentogenic sivoin
g LOV dreen £ euctle pareots Llleqgelly Srtroiuced to
wetrelis,  “his virus -roguced a severe remolratory
digeass in day old chicke by intrenasal, and oral rouvtes.
and by contast with fnfected birde, Howcever, o haraful
elfects wers noticed when thic virus waes given oroncoally

or intravonously o b veek 037 chicken,.

Hitchney and Hirat (1978) remorted the i-nistlon
28 HTY from parvotg died of dlarrhoga. On necronst Lhe

liver anl) spleen vore fZound to e enlaorgeds Tho suthors




in a study on the growth characteristics of the |

pelttacine viruses in chicken ecbryo have stated that
out of the asight virus isclatoes passaged throusgh yalk u‘ac,
ellantole and chorioallantoic merbrane routes, only one

of the re-faclates agaglutinated chieken RBC, The authors
alao obgarved that the peal virus conhcantration wag |
attafned in about 72 housss Onunkwo and Moot (1980) |

reportad the solation of SOV fyom an African Crey |
pacrot 1o Nigeria, vhich sucoumbad €5 the dlssase in thres
Gays, The suthope lsclated ¢ highly virulent stradn of
ROV §rom & pouled sapple of lury and proventricaluve fm‘m
the fnfected bipdss Tar outherz soroluied fhnt the
porrots plened up infecticn from chicksn and the lsolation
indigated ghe vole of wild bivde In the aoread of WOV }

in Nigaric,




MATERIALS AND METHODS



MATERIALS AD MEIHODS
Incidence of New Castle Disease in Parrots

The incidence of NDV infection in parrots was
determined by sereening birds either for haemagglutinations
inhibition (MI) antibodies or by virus isolation,

Serological Survey

Collection of blood

The technique described by Beerd and Brugh (1977)
was tollowd (Nobuto paper etrip)s Blood samples were
collected on £ilter peper strips of 20 x 40 mmn sive,
cut Erom Vhotman £ilter paper No,l. A total of 103
somples (Palghat 9, Trichur 41, Trivandrum 12, Ouilon 21,
and Calicut 20) were collected, At the time of collection,
the wing veins of the birds were punctured with 8 1
hypodermic needle and & large drop of blood was absorbed
on one end of the paper strip, ‘hen saturated with blood,
the strip was placed in penicillin vials and dried at
room temperature and brought to the laboratory.

Rlution procedure

The paper strip containing blood was cut with
scissors into small pleces and soaked in 0,5 ml normal
suline, The pleces were agitated well and kept at 4°C
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overnicht £or complete slucion, The next Gay, ths paper
strips were ggueezed vith a Pasteur nipptee and the

slute was supiestcrd Lo PT tests
Virus

The strain of 17DV used for challenging veccinated
tirds 2t the Veterinary Hlologieal Institute, Palode,
uaa etployed for all expepisrntal studies and
hemagilutination inhibiticn tests, On receipt in the
laboratory, the viras way rassaged once in 10-Guay
embryonated eqos and thir oliontoic £1luid ¢ollrcted £ron
these infeoted enbryst was stored at «20°C in gmall

aliruots for further use,
Chiicken RHC

Blood collented from chficken &n &loever’e solution
wag washed three timoe in aormel saline and used as a

Oeb par cent augpenzion in nerrel galing.
Haepagelutinseion () sent

The steoh virus wvas £irst titreted by heemagalutinaetion
tast before it was used for haemeg: Intination dnhibition

Lest,

Twoelold dilutione of the infected ollontoic £lutd
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were made in physiologicel saline in haemagglutination
plates, To these dilutions in each well, an equal
quantity of 0.5 per cent washed chicken RBC was added
and mixed well, Simultaneous nuﬁw and RBC controls
were also made, Then the plates were incubated at room
temperature for 3045 minutes and readings were taken
after the controls had settled, |

Haemagglutinationeinhibition test (H.I.test)

After determining the hasmagglutination titre of
the stock virus the required wolums of 8 HA unit was
prepared by diluting the virus in normal saline, Serial
double fold dilutions of (0,2 ml each) the paper strip
elutes were made in normel seline in Perspex
Haemagglutination plates and each of these dilutions were
mixed with Os2 ml of the 8 MA unit of the virus and
incubated at voom temperature for 30 minutes. Pollowing
incubation, O.4 ml of 0,5 per cent suspension of chicken
RPC was sdded to each well and mixed, Simultaneous RBC
and virus controls were set up side by side, The readings
were taken after incubation for 30 minutes at room
temperature, For the calculation of fitre of ND antibdodies,
the eluted serum sample was considered equivalent to
1110 dﬂuuﬂlo |
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Virus Isolation
Collection and processing of cloagal and throat swabs

Seventy c¢loagal and fortytwo throat swabe were
coliected from the Common Indian Parrot(Paittaculaerameri)
seen in different parts of the States The details of source
of perrots are given in table 1, Soon after collection,
the swobs were eosked in 1,5 ml tryptose phosphate broth
containing 1000 I.U. of penicillin and 1000 microgram of
streptomyein per ml (TPBeA) and stored at «20°C until used,

At the time of chick embryo inoculation the ewebe
were thawed &t room temperature and aqueemed for about
five times with & sterile pipette, 7The f£luid so separated
from the swabs were collected and centrifuged at 10009 for
about 10=-15 minutess The supernatent was collected and
incubated at 37°C for 1 hour and inoculated into the
allantoic cavity of 10 day embryonated egge,

Collection and processing of tissues

Tiesuss such as liver, spleen, lungs ;ndhnzu were
collected under sterile conditions £rom the dead parrots
and from those that were given experimental infections These
tissues were immediately transferred to viale containing
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TN and gtored 8t «20%2, At the time of ohiclh embryo
inncelation the tissues were progezsed Ly emulsifying in
& Tenbroek tissue orinder snd reking a 10-15 or cont

suspension. It was vnen csntrifuged at 1000 g £or 1030
minuees, The clesr supsrnstont, seniivated and inculated

st 37°C Lor 1 hour formed the fnocsium for chick evbryo.
Teyptose phoppiste broth (TPP)

The powder wan rehwdrated Ly dissolving 3gm i 109md
aistilled water by heating, It was then sterilieed by
autoclaving at 1S pounds for 30 minuted and antiblotics
such 88 panieillin (500 ,U./m}) and streptomycin
{503 miorogran/nl) ware added (TUD.A),

Chich embryos

Ten day ernbryanéted egae were obtained from the
Univereity "oultry Farm, Msrpathys
Naw Castle dlecage sntiscrum

Colicoted {rom chicken that were weooinstad with
HVe} strain ond later on challonced with virulont W and

found eolidly immune,

Chick embryo incculation

AMlantola @avity inoculstdon{listol,.ct al.1974},

The ten day ombryomated omne were gontled and the
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muummmutmmmmm. After
Mainlucum this region with tinature of iodine and
dtul.w.hah. 0s2 ml Of the M&mm&nwm
the allantole cavity using & sterile tuberculin syringe

and 22 gauge needle, The hole was then sealed with melted
pareffin and the eggs incubated at 36=37°C in an upright
position, Control eggs were gimilarly treated except that
o.anlatmucmlmincnpma the virus
inoculum, All the egge were candled daily, The embryos
that died after 24 hours and those alive after eeven days
were transfersed to the refrigeratare Negative samples
were passaged two more times before they were considered as

negativee

Collection of allantoic fluld

Bgge, pre=chilied for 6 hours at 4°C wmaninzmw
at the air eell region with aleoholes The shell at this
mtmmewtnmawmmmumm
choriosllantoic membrane were sheared off with a sterile
forceps, The allantoic £luid was then collected using &
pasteur pipette in small labelled viels and stored at
»20°C for further studies, The haemag)lutinating activity
ummMuMamlmmzywmm
gquantity of the allantolc #luid and 0,5 per cent chicken
nec, Positive samples were subjected to WI test employing



known WD serum to Jdgtermine its apecificity.
Frperimenizal Infeclion Ttudles
Parrots

The oomren Indisr green marrots { age not aseespsable)
wore purchased from & lozal pastebird dealer, n arrival
1n the laboratory thoy ware kept under observation for
a wesk during vhich they woere teated for tho wresenco of

any 8D antibodies or virus as descriled rreviously,
Chicks

Bay old unvaceinated chichen readived from the
Univeraity Poultry larm, Momnuthy, were reared in the
Iaboratory t the raguired a .o before thoy were used for

exrarimantal purposogs,

vigus

Three straling of IV differing in their virulenoe
wera used for experler ntal intedllone,
a} Slrain of HOV used for ¢'elienvins vecoinoted biyds

bl Desogenic strain {(omorov)

¢) Ientovenic {IT¥ strain)

ALL these gtroins of th virus wrre regeived Srom

Yetorinary Diolo deal tnetitute, Palade, “ince the degree



26

of virulence of the £irst strain was not indiceted, it was
subjected to various tests to determine its virulence,

Mean death time

Serial tenefold dilutione of the virus was made upto
10°® and the last three atlutions were incculated inte the
allantoic cavity of the ten day old embryonated equss Right
eggs were used for inoculation of each dilution of the
virue and incubsted, Candling was done at every eight hours
and the resulte were recorded, The mean death time was
caleulated from these results as desorided in poultry
biologics (1963).

Intracerebral pathogenicity Index {(1CPI)

Ten, day~-old unvaceinsted chicks were inoculated into
the cerebral cortex, with 0,1 ml of a 1 in 10 Adilution of
the virus, using & 25 gauge needle, To another five,
daywold chicke 0.1 ml of sterile normal saline was given
intracerebrally, as controls, The birds were then housed
separstely and observed for any development of symptoms or
deaths till the 8th day, The ICPT was ealculated by using
the fector '0' for normsl, one for signs of dlsease and*2®
fox daath, The sum total of all the factors wes divided by
the total number of observations (Hanson 1975),
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tntravenous pathogenecity index (IViI)

24:ht week old unvaccinated chicks were inoculsted
with 0.1 m) of the 13110 dilution of the virus subcutaneocusly.
Control birds were simultaneously inoculated with Oel ml
of sterile mormal saline by the same routes 7hen the birds
were housed separately and watched daily for symptoms,
paralysis and death till the 10th day, The IVPI was
ecaloulated by using the factor ‘0' for normal, one for signe
of disease and two for paralysis and 3 for deaths, The
sum total of all the faectors was divided by the number of
ohservations (Poultry Bologics, 1963).

Henk's Balenced Salt Solution (MPSS),( Cunningham, 1966}

The required pit (7,2) wes obtained by adding 7.5 per cent
sodium bilearbonate solution, "

Growth medium

Hank's Palanced Salt Solution supplemented with
0.5 per gent lactalbumin hydrolysate, 0,15 per cent yaast
extract and Se8 per cent calf sorum constituted the growth
medium, Antidbtics at the rate of 200 T.Us of peniciliin,
mmmwmwmmmuumm
per m} were also added, ' '



Tissue culture maintainence medium

It was prepared as above, except that the serum
congentration was brought down to 2 per cent,
Calf serum

Blood collected from bull calves of about one &o
one and a half years of age, wag allowed to clot in a
slanting position and refrigerated overnight for easy
separation of serum, The serum thus geparated was |
tranoferred to a sterile £lask, insctivated at S6°C for
half an hour, filtered through seite filter pads, and stored
at «20°C until used,

Calcium magnesium free buffer (CMPLPRS)
Prepared as desoribed by Cunninghem ,(1966),

745 per cent sodium hicarbonate solution

Prepared &8s por the method described by Bishai,gt al.
{1974).
Teypain

A stock solution of 5 per cent trypein (131250 difco)
was prepared m CHPPDS, sterilised by filtration through
seits £4ler peds, ¢ietributed in 10 ml quantities and
stored at «20°C, The working solution was rrepared by
diluting the stook miution with CMF PBS to give a final
concentration of 0,25 per eent, '



Mtibiotie solution

A stock solution of Senzyl penicillin end
dihydrostreptonyein sulphate was preperaed in sterile
distilled water and preserved & «20°C, The concentration
of these antibiotiec solution was adjusted in such a way that
wvhen 1 ml of this mixture was added to 100ml, a £inal
concentration of 200 I,U, of penieillin and 200‘ micrograms
of gtreptomyein per ml was obtained,

Mycostatin

stock solution to contain S000 units per ml in sterile
distilled water and stored st «20°C, ’

Chicken embryo £ibroblast cultures

Teneday old embryonated chicken eggs were candled for
viability and the air cell and head of the embryos were "
markeds After disinfecting with alachol the air cell region
was cut with care employing sterile scissors, The embryos
were transferred to & Detri dish containing CMPeDBS with
200 1.V, of penicillin, 200 micrograms of streptomycin and
$0 units of mycostatin per mle, The head, limbs and visceras
of the ambryos were removed and the rest was minced well
with sclusors end washed twice with OMPPBS, The minced
tigsues were then transferred to & trypeinisstion flask, to
which pre-warmed (37°C) 0,25 per cent trypsin solution ves
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added at thg rate of 25 ml per e bryo, A tiflion coated
maceatio stdrcing ber war introduees ol stirred on
magnetic stirrer for 3 mimutes, THe Suwrernbtent was poured
off and washed vith £resh pre-warmed trypain to remove
any oytotoxic factors, if presents Fresgh iryradn ' 45 agoein
added and stirred for 2030 minutaes, Thisz dispcrsel cell
susansion waz £iltered through a sterile doable layerad
mustin clothe The filtrate vas gentrifugad at 100 ¢ for &
minutes, discardes’ the supsrnatent and resuarcnded in grouth
medivm, The nrogese of washing wag reneated twice, At the
and the oella vers rosurpensed in grovbth mediun, to et &
£inn) concsntration of 5 x Ecz"s cells mar ml, & sezded
Into ticasue culture tules contolning gover slirs in 1 ml
stefiLity, T tubey were ghen troubated at 37°C in o

sleanting pocition,
Cytopathic effects (Tp)

Tukae with seilefactory monolayers woye salected,poursd
off tne groth mediun and the cell layer vaghed t ith
meintalnence medium, 7o sach o thare Ltubes G.2 ml of a
11107 dliution o the wirus was inoculated and incubmted
&8t A7°C for one hour, Lo fasilitate aloorotion. Soliouving
this absgoration -»risi, the inocalusy was poured off, w.uhsd
again with mainteinence medfur and inr~uabated ot 37°C,

Control tubas wrre similarly troated exgewt thnt O.d nl of
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MeMe replaced the virus insculum, & 24 hour intervals,
the tubes were cxomidned under the microscoue for eytop-thic
elfects, Coverslip culturcs Ilnoculated vith the virus were
stained eithsr by Gienga or Haoemoto sUin 4nd “osin, after

fizatdion wilili mathonol or formosaline,
Experimenlal infection - 1

Twenty parrots which were pro-tested for tho rresence
of NI antibody or virus wara divided into thre~ hatchan,
Batch A and D congisted of meven birds eachand fatch © wmix,
The £irst two botches were inoculst & uwith Q.1 ni of
undiluted virne in the form of infooted allantoic {luid by
intraccouler and intranasal routes reprectively, The Lnlrd
batoh of birds was Lept as uninfeoted conurols, 711 the
three batches were xept in sosarale oa ng Lo avoisd
croscwsontraination, The pdrds i re examined daily for the
developmane of any symptoms or daatha, (Cloacel and throat
swabs were collocted from all th= 20 birde from day 4 on.arde
for virvs isolation trialz, %Spleen, liver, lun: ond brain
of desd pirds ‘wre also coliected msennrately and preservad
in mafntainrnoge meddum with antibiotios for virus ifsolatieon.
Por histonstholoiical examination they were fixed in 10

oy cent formaline

Contant intection

The moeslbility of infected ~errotg transmitting the



32
disasge to susceptivle diioken wag stuldleld by heeping
unproteated veokeold chicks {(Six sach) along with Pateh A
and #, Cloccal and throat swebs were also collected from
these birds, Antivody reswonse to HDV was studicd by

collscting blood at weokly intervals till the 4th weak,

Experimental infection » I

Thirty sixz psrrots divided inus six group of six
sach for further infectivity studies, The firsu v grouse
(I and IT) were infected with the wirulont LDV diluted
1:300 by intransgal and subcutanoous Poutos reancetivelys

ane dose for cach bird ues 0.1 ml {(Table % and 10 ),

The thisd groun of six birde reccived Ce25 M) vacn
of 1 in 50 dilution of Jovorov str-da of the wirus by the
subcutaneous routse One vial of Ranikhet discase vaceing
for Goy old chicka (1) (iluted to 10 ml waz yiven to {ourth
hately of parrons a4t the prate of one drop cach into the

fostrlila and qyd,.

The £ifth grouy of porrots were left uninzected along
vith five, Seweckeold unorotectad chicks shet were infroted
with a 1 in 10" dilution of (e virulent HDW at tns rate

of D42 m) per bird by suboutoncous route,

the reamining 6th groun of 6 parrote was kopt as
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uninfected controlms, All these grours were kept in
sgparate »ens with stone walls in hatuween, ac thit no

Crosg contamination cocured hokusen groups.

Contact infection

The possible sprecd of HYW from infogted —arpnte,
through different roates 1 as alse studied by keeping
ungrotestad 5 week ald chicks (five sach! alon with

group 1 2nd 2,

ALl the birde were a<amined daily for the
developmrnt of sympiome or deaths, <Closeal an Lhroat
swabhs ware colleotsd from 211 the birds frow day thrae
ontarde,  Tlgssaes such g liver, splecn, lung ond hraeln
werg colicoted in ThBaA for virus ifsclations, f.ces
of a3ll the alove tissues were fixed Iin 10 wer gent £.rmalin

for histonatiiole $cal ewa~ination,
chellen;e with virulrpt rinv

Parrotys thit survived inzection waith lentoaeuic
gerein of NTVY, and all the chioks 10t were kopt (or
contact. infazgtion studies, hut did not shoe any
manifegtations of N wora challonsed with 0.1 ml of a8 131
dilution or the virulens gtyolin Wy subocutencous inoculotian,.

AL Lhe birds were arxamined datly and on death, theoy uvore
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examined tor the presence of any uwecifle lesiong., Tissuesg

such &3 liver, splesn, lung and hraln were also colicetnd

from tiwae birds for virua lrolation triale,

The cloagal and chrcat swabs and tinaues collceted
from all wsrerimental birde were subfocted o virus

isolation triasiz sz deseribed -reviously,



RESULTS



PREULTS
Incidence of ¥D fn Payrots
Serological survey

cut of 103 bloos samples collected from parrots £rom
verious parts of the &tato, only 16,5 rer cent were found
o posgsasa HI antibodies sgainst ND (Table 1), The T

titres ranged from 20 to 160,

Jirus iscolation

Seventy ¢loacal and fortytuo throat awans anlliacted
fron arrots inhebiting in differont ports of Kerala
{Table 2) ware screened for NOW bw inoculaticn into the
allentoia cavity of ien~doy enbryonatoo @18, Midontolco
f£ludd eollectad Lrom Rone of the incruloted embryo s gave
Ay HA with eadomen vEC,  B11 Uhe sivpies were Lfourl wo be

negatlve evon after taree Dlind MRS&NOS.

Pathotyoiny of the Vicvs
Haap death time (97)

The mean Ceath tirw at terminal dilutione wcs
colcul xad Lo be 57 howrs (Tabla 3)s Tha dcod erbryvos

showed haereornage ot the suloooipital reciszn and all over
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the zikin, he sbdominal rogion of the emiwyo was

0adarntouBs
Intracereiral pathagensclity index (7C17)

mocuiation of 1:10 dilution of the virus {nta the
asrebral cortex of ten, doy=0ld chilcks caused doath of
all tha chicks by day gix {Table 4}, The iodex was

calgalated o Be 1.60 .
mtravenous wathogenecity index (TV°T)

Al the chicka that were jiven 2,1 mi of 1¢l1o
dilution of the virus suboutanaougly dled hy th» fourth

day, and IVPY was found to be 1,556 (Toble 53,
Cytopyihic effecte in ohlex ercryo fikroniosta (T 1)

Satiafectory ronolayers of chichen onbryo Fidrohlagts
ware obtained 24 houra followine seedinq. “he celln wero
more or Jeess goindlo shomed with acidn-nilic cyts-laosm
which cataingd few vecuoles and qranulces, The nucleus
waz eonlrally placed, more or less »ral 4o shope vith one

or more tuclaocli (Pigeld.

Mormholoyicnl chan e of the infected ¢allsg
apreaged by Lloritysight hours a were oharactariccd by

rounding oL callo, The ¢hon as ware £irsi oboorvad alony
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the poriphery of the monolasera, By about scventytuo to
ninetysix hours, syncvtivm formation by the agfected celis
was also a characteristic festurr~s, Ty ebout ninetyasix
houw g most of the cells got datached from the glass

8 rface (Figeldle Coverslin caltures taxken at different
Intervals to study the CPI by staining with Haerotoxylin
and vosin shored ¢jtoplasrice granulation anc ecsinovhilie

sntracyeoplanmic fnclusion bodles,
Experimental infection with undiluted virulant atrasn of t o
Intrancgualer iafeotion

All the seven parrots that yvecsived un*iluted
virulent wipus fntraccculanly, showed sramtone of
inapmetance, conjunctisitls, reoirectory distrese, drooring
winga, leg meraly~is and dloavrhoce, from doy €0 cnwardg,
Hortality wes abzerved from the third day snd all the
parrots died by the sixth day of infuotion (Table 6%, “frus
isalacion was poegible from Lhe throeat suabs £rom day three
while tho cloacsl gwabs tecove vwositive only on Sy £ive
el alne Virus was iolated from the sulecn of W1l the
seven birde, vhile irolation £rom liver wag rovatolte only
from Eoure The humber of hirds that gowva nositive icolation

from the lun) and rsin were six an) &0 oo aetivrly.
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Intranasal infection

The seven —argois glven undfluted virus intranasally
ghvwed the sane syirtomr desgribed abhove fro~ fday two
onwvards, Death wis noticed from day three om@eds anl

all tne birds were dead by day six {T-ble 7).

Virug gwcretion Evom the throst »abs 7 as possible
from day thrae onvards and thnat from the cloacul swabs

way only £rom day Faur,

Virug wasg {solated from the gpleen of all the soven
birds while only 4 {=~clations was \gle trom tho liver,
The nuter of fsolations reds from lung ond hroin wore

gix and two respectively.
Contact infection

Al <he wprotegred ohicig Je A alon: with the
i egueg rarrote grereied Lhe wires Lhvough loaeal ang

trachsal redens Sron lay ton owverds ans chouned T

anti o des Jrom dey Lwelue oircards (Table 83, “he HE
Litros ranged from 10 to 162,inilially ond later on the
vitra woas fouwrr® o ba descreasings By the aixth week,only
threc ehicks shewed an ontilod, titre upto 4onh ant only
oae chick was posldive for viral awerction throw i the

alodcal radte, o eontral barrots vers normal ever aftor

the exreriments



Bxperimental infection with variouns straina ol NOV
batch I

In the six parrots that were given O.1 a1 of 1:100
dllution of the virulent virus subcutansously, syroroma
of inap ettarnce, ieqg end uing saralysis, diarrhore and
deprossion wers saen £rom day tvo.  Tour of tiw alx hirds
dxed by the third dapy and the remainlng two W the fourth
Gay {Table S Tirus uae axvreted thrsueh tha =loanal route
by all (he bhird= on daye thrse and four, vhile uwnly one
bLird escreted the vitus Ly s srechesl rOute on Gty three,
Tauistdon o7 wiren val poosibile {ror whe upleen o &1 the
ai: —arrote, from Lhe 1lar of 2o bords anu £rom the

unoe anl brains of .o bhirds cach,
Beteh IX

The grovp o gl acrotve Lhat zeseived 0,31 ni of
Tioe Gl tion ol h HETLloPt vited oy lnlransgal touee
G130 mowdd tu™ e synplont desoribed ab ove Ly Jay two
emnarda,  One o dher dior an the cocon Aoy frecdf (chile
the othore diled during Jrwe Owoe o tive {fasie (O
Dxemdnetion of nhe Clooual wnl wadhical sweba alw ed that
ViTas Wag excroeted oy the Lrasncal paabe i s S Uards,
vidlda only wous Lirds exoretal the virug Whrou T Clo xade

WAras wam fsulated £rom tho golonn ond lung of Ll the six

o
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parrots, while fsoletions from liver and brain were

pozeible fram only two and one reapectivoly,
Bateh 11X

All the six hieds inoculated subputangously with
Komorov strain of HOV showed asymmtome of ruffled plu=a,e,
diarrhoed inappettence and leg ond win, parelysis Lrom
day four, Four birde died on the £ifth day and the
remaindng tvo died on the edxth and seventh dayss “xaninotio
of the closcal and throat swabs showed thot virus was
excretad through the cloacal route by all the six parroes
vhile only tvo birds emoreted the virus on day f£ive Ly
the tiacheal route, Virus wao fsolated From the enleen andg
liver of oll the 2ix birds, shile iasnlations were —ogsible
only from the lungs of three and hroins of two birds

{Table 21},
Zatoh IV

Ths birds thot rsceived lentoqgsnic strain of tawirl)
by intranagal and occular routes remained heaithy ond did
not show any appdrent symatoms until two wecks? —oot
exposure, Jlozeal mnd throst swabe sorocned for virus
exerction showed that four ocut of the six birds excretrd

the wirups by both routes for & werlod of fifteen daya,
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Haenacgelutination inhibitfon antibady titroo wors 1120,
On challenae vith the viral-nt strain after day fifteen,
21l of them shawed symobtors of ND from day four onwards,
Mortality wey noticed from diy six and cll were dead by
dzy 3(Tzble 12}, ALl the birds excreted the virus by the
eloscal routg while only two sxoreted the virus thious
the thenat, ¥Virus was fsolated £fron the splecn of all
the bipda while Joolstions ware obbtzined only £rom the
ver of €ive, hrain of four and lums of three parrots

{rable 12).
Rateh ¥

Six undnfected pargots were art alory iith chiiokg
in.ected 1 Ith viralent virus. The ohicka ahrred aymptone
of dlarrhoea, tortioollic, wine drooning, inapyr sttonce
arel dled from day throe to £ive, The oontect parrots showed
aymptoms of tua ogt tanor, eonjunctivicdas, diacrohoea mad
droondng of winog from doy sz onwordo.,  fhree rsrrots
zi6d on the geventh day, one on day eiiht M thry remining
two on day nine {(Teble 13}, “mordnntion of e cloacal and
tracheal swobs chiorred that virus was excoreted throujh the
throat oy 2811 the warcoets, thils only three excreted the
virug throuwsh the closcsl route, “Zirus - 5o loolated from

the spleen andd luny of a1l the oirds * hile i-olation wae
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roasible only from the liver of four ond brain o) buwo,

Conract infection

The Eive.wack old chicke kept aleng vith Bateh 1
and 2 of the infected parrots, did not show any grmotoms
of the clesasne, Subt thelr clomeal and throat swabs (wre
poaitive for virve £row day 10 and the nurber of positive
cages diminishad graduslly and by the geveath week none of
the chicks exeretad tne virug, The asra ghouad the
wesenoe of ND antibaiiaes from day 12 and the titre rapned
wéween ton and elghty {Table 14}e The contrul parrots were

noramal evan after the exrerimebbe

Challenge vith virulspt 0

“he chichks wept for contant infestion sivfae, ¢hen
ahallenggd with the wirulent virag, shouved syrntorns £rom
day two and dled on day Lhree and four, Thoge ohichz on
nearopey showsd specifie loslons of M like etechidsl
haemarrnage A thy provsntriculveg, —etechial hoermnrrhaos
und ngorosis of the csecal tonslile and hoeemozrhe:ic Iesions

in the ink-gtinal Lract,

There was no morked groas losions in infaated
parrots encent gli ht cnlargument of 4the liver and snlcen

and boemorrhage helos the skullcaps Flernseooically liver
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shoved diffusa angorgemant of sinusoclde, focal argas of
degeneration and neorogls of the hepatic cells (Fig,3),
There was i<olated £ool of hosnmwrrhage vith scattored
lpmphoid infileration, Opleen showed cogiestion, oreas of
haemorrhage, multiple neckotic focld and concsgation of
atnugcids {Fig.dle Iumgs showed conestion Aand focal arcas
of ponesuppurative eneumdniz {(Fig,5). Prain had congestion,

aoyensration of cells and gllosis (E1g.5),
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Table 1.
Regults of moreening of hlwold sarmples of

parcots Lor uaw castle disease antibodies

- Ew W R W OF YE WS AN M DF AP T AP SR AR WS B R S AN N YR e i e G A A e
HoWo0OFf P test NI test Taresntage Range of
Areas parrots positive nagative pogitive titre

G OUR EE e R WD TR WY G W W W AP W e AR W W e W We R T R Gw s R T e S ek e

Calicut 20 20 - -

-
Palchat ] 2 7 20422 20980
Trichur 41 w 41 - -
tuilon 21 8 13 33,09 20w160
Teivandrsn 12 7 5 53433 20=160

- s s s am e W D Ak W e e e A e s o e W
Total 103 EY ) 86 16,50

R M W e oy N W ORF TR I ORN SR M Ry DD W U TY OB R Ry NN OB R WY M N

Table 2
fesulte of exaninolion of cloagal and throat

reah of parrosts for NLV lsolation

W G WE N KB N A SR O SR W GG Ry A W AR WA T AE YA S T B A 3 M AR MR b e

Hosof c T Parcentaone of

swabae pocitive
Fraag < T + + kS [
R M O A S S G SR R W D e W M TR G e B AT W M o N M de i B B e A A
Qalicut 10 6 - - s -
ﬁc‘lt}hat\ [] 4 - - - -
Trichur 3\ 22 - - - -
Sullon 12 1o - - - -

W A WY A O e e U WD MO e AR B W WD R B A WP ww S e e e

Total e ] ¢z - - - -

0 OrE NS T S KD N ORT DS 2N S8 RT TS M OGS OKX DT MR ODY M £ SN £y mt SE D) XN SR N Y% M ot o
¢ w closeal gueh
T - Ehroat. gwals
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Table 3
Mean death time of tho gtrains of LTV
recelved £rom ViIE, Talode

G Ap G GE NS TR MBS KR MR D TE NP 40 S SR AR SR NE YR GG BN W W TR UR W Wy W SR Am B We

Dilution of rxepdnation for deathg at intorvals 261 32X
virus 8 16 24 32 40 48 56 64 72 %o

M RS MR G W W R N R SR AN G AR WS OF NS NR We R R W R SN AR WD S A Gk N W W Sene

10~7 «- = @ e« 2 2 3 1 = =
19.8 - - o - - 3 2 2 1 -
10~° - . m e wm e e m = o=
S ko oM oK 2 o £ S OM K3 T OER M ST R X Y M OB o7 S 0T &F %R oL M oI OO T oM oo

fean death time = Swm of hours ot shiich embwvos died
Total mumber died

n {2424 {2K56) 4 {268) 1 {23xT2) = 57
8

TRIRREIIER

WmoTy e o oy U3 OD Y TR O U3 OBY oYy R % o2y o 0% rd oAy fF IR oMM XX oy oY LY oga M ong £
Tabie 4

Intracercbroal parhogenceity indsx of the

strain of UO¢ received from VI, elole

W G Om MR B IR MR M MR mB R M N B S R AP TR M0 G P NP R e W W WR e M e e W o

Days 1 2 3 4 5 6 7 Total Tactor ~um of
Tenath = 05 ¥} 8 9 2] G 13 2 96
Sione 8 4 2 1 3 1 - 17 1 17
Hormal 2 1 i 1 - - - 5 e -

70 113

@ owr R MR S TR M I OLY I OTY O OCY W OH TS D NI oER ™MW Y ORYo TN 9o o

Intracercbral cathogeneeity index =« 113 1.6
70
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Table 5

Intravenous pachogenenity index of DV
recaived from VRY, Malode
R M WP R W B MR GE G A% Ny A W SR VR N G AR @R AN B M Ay W e e e W W B e
Daye 1 2 3 4 g & Total Factor  Lun of
factor

GEab NP Ml Wy B W CS Y WE NS SN NE G TR SR M MR B RE S YR R A MR em A s M e W B

Death  » - 3 4 & - 13 3 39
Signs = 3 a2 - - a 1 a

Paralysis
- - - - - - - 2 -
Borral & 3 - - - - o - -
30 47

OX W OSE S OGO ¥ O ORR XY ORY W IR ST oo 0 T M MY T oMT %) OWOR oM oW oI 3o oty 6o

Intpaventus ~athogeneaicy index = 47 o 31.56
30

THTIMTATLTIOR



1eble &
Bxperiment 1
Rpguits of intraocoular infection of parrote with undiluted

virulont wirus

W W R A R G W OB NS W M G i S S My W R MR GRAEES BN A SR A R K MR A A T R S W @ B e Gs MM Ok AR W

Dbservations  ysptows fi0e0f virus isolation

ia days g:;g” oot Clooeal  hpleen LAver Lung | brain
svaby swabg

WE AR W O MBS B B Sm B S Y SR SR AR AN I W R A YR AE M AN AR G M 4B T MR A e B MR GE OR W M e Rk Se Bk W W

1 - -~ - - - L -~ -y
2 Inaprettence difficult
regplration,
dranp
2 o and pavalysis of
lege an! winge
¢L arhocs i 1 - 1 - 1 -~
£ N 2 a [N 3 1 2 2
0 b 2 2 2 2 2 -
& L 1 1 2 1 1 1 -
o T B O N R oy I X T MM W OTE O MOS0 IR .S Tr I om o I Moy U Sy O OE AT M S e M TR Ry 8w

Ly



Takle 7
Zrperirent 1
Regults of intranansl infection of narrots vith undiluted wirulent virus

Wh R AR A SR S MR M UK G WR UGN R R N un W T W JE S G e b e M6 AW MR AR MR W MBS WS NR A e WY AR WS W e Bk

Obgervotions Symptoms Noeof w
rus isolation
in days é’iﬁg” Throot claacal"‘?:%ﬁm Tiver | Lany | Brain
swabe swabsy
- e W . SR SR W WP A UM R WR M R WE B K W G e e M T TR T W e YR W A B U R e R W e W W B e A e e
1 - AL - - L] . L -
2 Inapaetionce, - - - - -
ros~irarory distress, o =
eonjunciivisis
dlarrboes
2 o with peralytic
FyMptony 2 2 - 2 - 2 -
] Lo 2 2 1 2 1 2 1
5 o 1 1 1 1 i 1 -
& pe3 2 2 2 2 2 2 1

R opx ST OB O3 LS M S8 W M OET X ST IV OBY A M M sm BT Ol AN W OOF LN N M M N YR I3 OGR DY 4 W 2y S o) a0 M mn 23 X oA

&y



Table 8
Expoeriment 1
Contact Infection studian of chicks

W A e WR W NP b WY WR We B NS M WR W NG WD 4 W G R b AN R SR AR Wk G A WP N BE AR W W M MG T YR s WB W e

Observations Batch I* — - Bateh TI¥*
in days Clonzxal  Throat 1Ho.of birds Range  Cloacnl Theoat  o.of dirds "enqe
svaby avake with 4T of 111 HWaL svab writh X of T

ponitive pouitive antibodies  titre positive positive antibodies tliire

s BN M R VR MR AR AR R WK W O WP AR G MR AP B AR AR G MR G AN ARG WV M TE AR UMD W W HN v MR W WS YR W W W TR W aam

1o 5 6 - - & & - -

12 6 & 6 20m3ED 6 6 6 Z20e160
17 & 4 5 1030 & S 5 hie 02 4]
25 4 2 6 piv e 5 3 6 10=40
32 2 1 4 1020 3 1 3 10=20
40 - - 2 o 1 - 1 4]

YT ST Zx T K 2 O 2 R T AR HD MK TP 3T K G W O OSE oM Ny SF Y % BT ST Ry XU 23 OO W O D WM oD oD MOy W

* Chidohs hept along vith parrots infected ulth wn i lute” wirulent
gerals of (0¥ by intrwocouler oouke

£x Uhicha Wopt alon vith rerrots infested ith watilute” wirdlent
gireln ' W ¢ by incronesal route

&Y



Table 9

resulty of subcutansous Infection of parrovs vith cirvient virus
{1:100 dtluvtion)

WA WS M A WD SR M WE MR SR AR VR S AR W WS W «P am Al W WE BB N @ e U AR e VR N Ee W A ik G e D e s e W e

Obgervotiony  Symptoms e Off . .
in days birda ¥izvs luclstion

dead Throst Closcsl Splesnm  Liver  ilung Zeain
gwaby gy

WS MR W M TS AR N B DR AN WS L WR MR WD R MY GO AN A W ST G W A A e W e W M e O AR MB G S0 VR W e ey U B

1 - - - - - - - -
2 Inapreliance ,dlaorrhoea,

wineg droop o - - - - - -~
3 Do with leg vavalsois

20 ) devrsasion &4 1 % 4 3 z 2
4 Do 2 - 2 4 1 - -
5 - - - - - - -
3 ~ - - o - - - -
i , - - - - - - -

W oM WK K N OTX M MR e P Y M TR Yy OS2 D O AR R¥ o oS o@x M B oM oW ord T ¥ N W™ O Y W N W ;oW ow WD



Table 10
Results of intronasal infection of parepts with virulent vizus

(12100 dflution)

e A m R S M WA SS ME W W AR WD em SR MR M AR @B OB AR N W G G RS Wk A0 A R g e UR W W IR YR A e MY i e

;&?‘sggmt&ma “einptoma if?;gi _ Virus igolation
1 cays Gena  Throst cCloscal Spleen IAver Lung Brain

swabs nwalis

- N M WMy A W W M TR WS AR N W AR Ak BB MR WA WD e D MR D W AN AR s BN A BB MR AR e YR e DR e G e N S e e W e

x - - - - - bl - -
2 Regolratory distress 1 1 - 1 - 1 -

conjunetivitins

Inanpeteance difziculry

Lo mave
3 o and paralysic of

Togo and wings b § 1 3 3 1 1 -
4 o 3 3 2 3 1 3 1
5 7o 1 1 b 1 - 3 -

W orE oS ogx 0y Y TE OMF SR ST WP KR OSE ST S e D o LY ST &% qm o OF M S 4T o 23 W oM D ST oEm s oM OUR R AR o X W W o v e




Table 1%
Regulte of subcutsneous infection of parrots vith Komoror straln of NGV

W SR A Wy W WP AR SR W A W WR W AR WP G S5 A G S NS T A YR LS ED e Wk W WR AR W A Y e AP Gk M W ue A AR AR e e
s o 3
pery,tionsormtens - feef s tsotauen
f deand ihroat Cloacal Spleen ldver  Lmg Hrain
mabs  swabs

MY W M e WE WS TR W WD M WE W R A M N SR Mp G WR AR WP G NS wR W AR W W M SU NS AR T MR G S ap SR AR MR e M e A

2 - - - - L3 L _J - -
3 L] - -~ - - - - -
4 Inapretisneedisrrhoes

winy droops w73 th

paralysis of head and

feGleii 4 - -~ - - L] - -
5 o . 4 2 4 4 4 3 2
4] T k - 1 1 1 - -
7 Ty 1 - 1 1 1 - -

3 oM Sy RS W M NN oM 22X O O£~ I YN oy oD o O£S D %3 oAy 47 4% B SR ogr 8 o o I R I B IO M DM N Y @ oW e omoov ome
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Table 12

Results of subcutanesus infection with virulent vires
{12100 agilution) 2 weeks after incoculatlon with F1 vaszcine

G AR e W W M A TR ER S ER W WR A WR A G MR W S AR OB U O Me AP G W R SR BH W AR AR G W R e A6 R S W

Chsogvalions Symplong 1eM3 3 ¥irug Isoolation
in deys birde Throat  Cloacdl “plcen Liver Lang Srain

desd swabs  awabg

e A WS W G AR W YR R W TR B W AN SN GR N R R W ER WM MR e WD GG O e Wb M DM b M W N R D M e W W e e

4 Inanettanee dlarzhota,

wing droop and lea

pﬁr@x?ﬂiﬁ - - - o - - -
5 m -y - - L - £ -
G IS 2 i 2 2 2 i 2
7 o 2 2 2 z 3 1
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Table 13
Resulty of contact infeation of parrotz from chiocken

A R I W W WE AR RN A WS S A% AT D WD B RE S WS SR A4S W N W W D AN NN W AR GE S N AR e B Gk W e B e e

Obsarvat Syrootoms 3
in gm fons L gz;;f Virus fsolatics
dead Throat Clormeal Splesn Liver Ieng Drsin
guabs  awabs

- A W WR S BR S G e WL NN W R G WG TS KB SR W T W Ak B W %6 WM G G ay AR TR M R B W e W W TS e em A e

& nappettance,
canjunctivitis,
Aiarrhosa and ving
C}tCQ{) ~ - - =~ - - -
ey 3 3 1 3 2 3 -
b2 2 3 i 1 1 1 b4
-] 2 Z 1 2 3 2 1
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Table 14 Bxperiment I3

Contact infeetion studies of 5 chicks gach kept
infected parrotyg (Bateh T ans® IT)

along with

WA W . T WP G MD Sw Wy W T e MR AR R NS W WE A A BE NG h W IR e R DN S e S A AR NS U% AW I S R B e W e A

Cipervations T I* Satoh IIvw

in days Cloacal  Throat Tio,of Lirds Hapgge Cloagal Throat  No,0f birds Ren e
swabe Bwabn with HI of FT avabe SHAE wirh I oS NI
posliive positive antibodips  titre positive positive antibodies titre
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5 3 ) 10«80

4 2 5 I0=40
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- - 2 10
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Chieks kopt with porrols infected with 12100 Silozd
virus by subculancous route

highks wont v Ath merrots infected with 2:100 Ailution
wirus by intranesal route
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DISCUSSION



DYLECUSSION

serolonical survey

Slood samplew collscted on tishuto paper strirs frem
103 parrots shoved that 16,5 rer cent £ them posseened
Y antibodies to D raning Lrom 20 to 160, lowe of the
sampslen collected from “richur ani Calicut Diatvicts
ahowved 4D entibodies, while those from Trivindiuer angd
Juilon Nisiricts had a hisher percantage of pogitive
cames then those from Palghat Districts The serum soanloes,
vihich gave posltive HI titres bolonjed to parrnts hept
ag rets in households and allowod wo mingle £rocly with
domostie poultry and those housed in the Trivandrum oo,
along with nigeons. Thig olsorvaticon suqggeated that
parrots micght have pic .ed up infectiocn, eitwr from woultry
or {rom the plgecnas Vacoinatod chickn wag reported to
exereta the virua and thia could {orm & cource of
infeation Lo susceptibie contact birds(Tarar and
Moreroy,1850)s The popsildilily of ploeon becomine tiw
souree of infectlon to tho nmarrate could not be rule’ out
ag thay were reported to act &g inap -arent carriers of N WV
for long pericds (Ulbrich end Folan,1965 ‘non,19701
tulochana,l198i),  Serolotical gurvey of verious kinds of

wild, domoetie and gemi-domestic birds eowed that
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349 par cent of the free £lying wild birds worueswed 1T
antibodies to ND {(Pearson and PMelann,i1975), “They also
obgerved thet 92 .2y <cont of theoe 105itive caner were
pasttacine birds ond pittas, Erickeen,at al. {1977 a)

also reported abont thrae per cent of :1I periitive cuoses
amonyg parrote,  The high percantages of positive cazes
obaserved in thio study {1645 por centlimirht ™o due to the
£act that the gserur savples were oktained Lrom bivda, hich
had peady accesas Lo domastic pouitry or to inanparent
carriers of DV, However, the carricrr state of the pijeona
in the Srivendrum Uoo wWas not investicated, CGther sneciez
cf pirds such as ploecnz, orows and rynas whooh coudd o
resuily infected with NDV (Sulochana,ge 21.1981) anl have
eapy accasz to poarrots, micht alse = dnvolvod In tha

Infection of psrrots,

These reports #nd tho sbaorvations made in the
present study sugngested that parpste could xescond

serolouivally to HINV,
Virug {solation

virus lgolation tricls made from 70 cloagal and 4.
throat swab® wore not succeseful, ' ovar, ipolation of
HDV Lrom ihe aloecal aned threat gWwahs of in.ected rorrots

were reportad by Trichson (1977) ond Tracuson,et ale(19770).
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zuydam (1052} solated LoV from Lthe aplcen of a gink
parakeet, vhile Secott gk al. (1956) isolated @ neurotrople
gtraein of the vizus from the ticrsuen of a dead nrry paroot.
ihile reportin the fsolation of 3 ~nesogenic strain of

W from the gpleen oz an Arlcan Srey Parrot, Scotb nd
T4nmill(1960) obs rved that despits 1%g ~rov-n viruvlcnoe,
the sprodd of the diseqage through parrnts wAn slow,

Allay (1988), Iluthgen and 1 atchendorfer {1970}, 'tizer and
DeMota {1S71) and rapois ond Revelll (19717 also yescrted
isolacione from the Lissues of dead parrots, Trolotion

of KW from parrots dled of ecute infecticn conirasted from
other paiitecinsg was reported by Cavill {1574). ALlan{1968)
revhrted zbout tiw isolation of vologenie siruins of LV
Erom an Alrigan Orey pdrrot and "alabar blur wing rarckeet,
Jhien v ere apparently normal, An asymptormatic carrier Stote
in pogrote Loy nearly one year wag regovtad w "rickeon{1977),
and talker,et 8l.(1972), lontogenie strafng of 7Y was olBo

icolated from parrots {Tauss an® ‘rineo,1D78Y,

It 4r roost e Lhat Indlon parrots aere highly
cugerptibie to [0V but no mirrier stute @ast In them,
They mioht get anfaction drom a virulent etrodn and sucoumb
to the direase or the Anfection mught Le due o an avirulont
struin hich produces only @ subolinicel incection leading

to antibody recouctlons e che —arrots attaln detectable
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titres in the gera, telf elimination of the virus mismt
teke plagce, Thlo 18 in contrast to the report by
Erickooi, gt 2l.{1977s) who obscrved that parrots could
excrete the vires without eny clinical symptoms for a

seriod of ong vesr.

Uxparirental Infeotion with virulent strain of W

Fxperimentsl infection of parrobts with 8 virulent
straln of NCV by intrapasal ov {ntrasccular route produced
elinical discase monifosted by onorexie, disrrhcen and
paralysis, Similar obserwvations woro aloo rnade by
Soott,st al, {19863 Allan {196%); luthgen an? ' atchendorf-r
(1970) and Thraam,et 21.(1975)s The duration of illness
0f 3«6 days noticed in this study was alac voeported by
soott,at 3le{1956), Symptoms fellowing experim-ntal
infection of parrot with 4 velocenic gtrain of HOYV described
by Irickson.at ale (19778)were also noticed durin; the
prasant investigetion except that the tremors of head and
neck were not nresent, They have also cbgesrvcd that the
parrols acted as qarrices of N0V, “he ~eroantage of
mortality reported by them was only 30 per cent as agoinst
the nrezent obacrvaticm of 100 por cent mortality in birde
that received infeotion by various rouleg, Tho oheorivations

of Cavill {1974} that th~ infection wag acute in parrots
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anc! dded in 24 hours, &nd the rerort of Hanaon (1573)

that many parrots doveloned fatal infection with ¥V from
vhich virus could be readily fsolated was in anrecsent
with the precent tindings, The multiplication of the virum
in the infeoted blods ss evidenced hy lsolarions from
varicus tissues indicated that Lhse death was Jue to

estab:lishment of infection and not due 4o any toxlicity.

virus jsalation trials emmloying the threat and
clooual swabe showed that he surrots infeocted Ly
intranaral o intracceuler roules guerscted the virug fdrst
Lthrough the reanfiratony traoh followss by closca, Shraat
swabs Lrom these infooied birds Locare positive for the
virus by day three, while tho clewcal wvabs only by day
fives The early appoarance o thoe vires in the r g-iratory
iract suggesta® thol the viruwe first settled anc multinlied
al this aite, In contrast, in cases of su-cutangoug

imeculation virus excretion inftiated by tho cloacal route,

Rede~lation of the virus from the tdgnugs were also
pogeible from all the dead warrcots, The eroantacc of
irnlations were, srlsen, 100 per cent, lun ) 85.9 wer ornt,
liver 69,1 per cent ond bradn 20,6 peor cent, ihe irelation
of the virus from the gplesn of all the infected parrovs
was reoported by ~uydem {1957), Coott, gt &l.(1956) and

Hiral.glh ale (1073}, "rickaon,gt &le {1977 b} could reoedsclote
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the wirus from 83 per cent of the tisrues of infected
tirds, There was no dlfference in the Iinftiation and type
of asymptoma, mortolity rate or in the rate of re-isolation
of the wviruz, from parrots infected *dth undiluted or 1 in

100 dliution of the virulent virus,

rxperimental infection with ~wsco nie {(levorov) stratn

of ROV

There wan & slight rolongation 4n the incubation
pariod, when th~ birda werc infected with a mrsoronlc
strain, The mamptoms nmanifeste? wers the sovw, It less
rronounced. Mortallty wasg noticed from day five an’ all
the rarrots died Ly day sesven, Virus was inolated from
the tissurs of all the dead birdse This finding ~uggeated
thet Indian parrats are hihly suscentitle not only to

velogenic strains, but also to meg~endc straing of YA,
Experimental infection with lentogenic(fistrain of 1t V

venthough aymptoms wero not evwoked by intranasal
or intceocoulayr inoculation of o lentajenic etrain of
MOV {F1), there was multiplication of the virus in these
—aryrots as evideneed by an Inarese in the HL antitody
titre in the sera fron doy 10 onvarda, Yiras could be
isoleted from ihs throal swabl till the 1Bth doy »hen they

were challenged with ths virslont viruse The wmii-ody
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titre thine ranoged from Z0=40 in these birds were not
sufficient enough to protsct them agoinst virulsant

ptraline and they guccumbesd to NO on challenas, In enntrast
to this observation, Dugue and Petupinsn (1976) reported
that they could control ND 4n perrcts by vaceination with
a lentojenic strain (Lacfota), The low antibody titre that
was obLtained {n the preeent situdy could rrobasdy Lo dus

oy the low sntigenieity of this strain Lo parrota,
Teolrtion of & lentaogenic stredn of WYY from acrnel parrots
wich 1as hon patheoende to € ve veer old ahlaks hut
cavsed gevere resolirateory diceass in day old orcs vas
renerted by Uawes and Grirmes (1978} ‘This suggested that
porrobe could carry avivulsst stradns of W0, The duration
0f the car fer gtate couid not be axcessed in the « resent

stuly as the bhirds were challenged on day 15,

tpin fected parroles kept along with infectcd chicken
ploked up Anfection and died by doy nine, after shoving
the symptomg of MDYy  Vigus dsolotions wers also made Srom
the cloacel and throat swabs and from cgaurs o dead birds,
Trickaecn, t 8l.(197'M also cbserved thot nperrols bocone
infected within two weeks on Alrsot or contact ox soure

and 30 nor cent of thew died within 3«5 doys,

Thouth none of the ahilcken kent in contact vith

infected parrotg showed any symmtom of the discape, virus
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isolaticn could be made from them an) an increass in
antibody titre who aleo noticed from day twelva. This
could bo Jdue to a deorsace in virulence of the virus by
the pazsage in parrois, or the fallure of this strain of
virue to projuce the infection by contacts Ag the parrots
keps in contact with infected chicken died of NI and the
contact chickan axersted the wvirus, sn? shousd a slinht
inoreagz 4n entibody titre, the denreass of virulunce of
the virus on Hassaje In parrots ag desoribed by
“riahoaon,et a}l. (1977 B) mdnng be tho reason for the

abrence oo ony clindqal symptone in the contact ohidhons

The gross lasions of the infected porrota ohservaed
in thiz study were enlarg-ront of liver and <ploen and
skulleoap hasmorrhage, Siflar Sindings were re-oreted by
francis {1973), Tullen.et 21,(1974) and "rickson,at sl {19772)
The microscopdcal lesicns iike foorl arcos of degensgation
an® neerosig of the hapatic cells with isolites’ fool of
hacmorrshege, multlsie necrotic £ool and arecs of
hagmorrhacge (o the spleen, oonjestion and focol arcas of
nonesup-urative pnoumonis InT lunge on@® gliosis in the
brain, were alnd obscried by Cullen,oh al. {1974),
Trickson,ct ale {19778) and Hitchner end iirei, (197%),
On che other han: the lesions observed W “rancis (1973},
Cavill {1974} »n2 thrsws (1975) wors howmorrbaogic enteritis

and trachelitis and potdcheos andt £llzinour derocliticn in
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the aly sacs,

Thoujh the eloacsl and throst awabs collceted from
parrote belonsing to different marty of the Itate :ere
negative for the wirue, the detecticn of NI antil olies
in 16,5 por cent of the parrots exanined sugaegted that

the Indien parrots could ve infected with (v,

perimental dnleciion with velogendc, rasogenic
and lsntogenic swrains suowed Lhat marrots were highly
gusteptd.oly to ehes velogesnic and ~erogcnlc strains of 1D
e guccumbed to the diseame wihin a weeka® time, but
were racaietomt o lentogenic sireins, “lthounh the
parrocy ploked us infeotion with lentocenic strain, they
Glo aot wroduce ankibody susficient enough to protect them

from the disease on challenge,

A varrier state that euisic fn marvois os roirted
by irickaon {1977) was not a Featura of In  an morrote,
Horever, narakests fmorked fron Indla were gitriluted to
the diceace gatbreaks dn chichen in AusircissOrousgruver,
1972) snd Hollungd {Tuvdurm,1952), his conl . probasle be
due to thoe variztion In virel senp<itivisy of waricus
*p.¢lar of parrats Untersack und “thiert: (1973), Ao the
infected prarrolas sucoury e W dizcase N @ weeka time,

the enences ol awlfaeminatios ¢ the virus could ne provent-d

by - ueranticring them for o nerfol oot legs than Log duylle
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Out of the 103 Dlood smmples collzoted £from  arrots
Lelonaing to di€ferant poavrts of Roeroala, 17 were foma to
poasess ND antitodies with a titeg ranqing £zom J0=160,
Hone of the sam-ies onllected from Trichur and Colicut
Districts shaoved KD antibodigy, while these from Trivandrum
and 2ilon had a higher porgentane of pogsltive casas than
thoge fram Palghot. The seventy <loacal and fortytwo
thrott swals oolicete ! £rom theer Dirds were fouel to be

neantive for Lim  wssenee of oy virus,

The experimental infection of parrats vieh Jdiluted
and undiluted viraleas virus by varioun routes caused
daath of 811 the wearrors ithin 2 week of infection, ‘he
clinfcel aymtome showed by theag birds werse Snannettance
winy 2and Jag paralyais, conjunctivicis and dierrhova, Virus
could he isoleted £rom the tissucs of dead birds, 1dhe
porecentage of isclation from Aifierent tissues were apleen
100 per aent, luny 85.9 per cent, lver %9,1 per cent and

brain 3.6 per cent.

lhe meaczonic strain of the virus (Roworov! waa
found %o produec less agvers cpmntome, Dul aqht - £ gent
MOrLaliLy ocowed with an extondsG incurevion ;ociod of
tAiva days, Vicus isclation wog pogsible fros Wi oloassl

and tlacoat ewabs ol theas birds Dofobo deathe
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infection of parrots with & lentrgenic streln ofF
the wirus {I'1) naither produced symptoma noy cuused
dgathg,but virus isclstion was possible from & Fayw of the
parrotg In thelr threot swiebe, vhich lasted frow Jday 10
@ 15 of infeation, Mnti:rodies i O wsre present i their
sara from Aay 12 om.ards, wiilch declined graduallye These
parrots puccud 2d on challerkye with virulont virus, sh wing

the =ems clindcal cvimolons,y

Contact infeetion ctudies v nonsing uninicoted
parrote along with inlected chicken, vers sffegtive <8 all
the gix parrots wer- Jdesd Ly h nineth iy of wapotuwre to
ohickae Hovever housingy of uninfectzd chicks along with
parrots infected by various routes, wog not elfrotive, in
transmitiing they disease to ohicolen, a2 noue of thep
develoed gy symptoms, thow h a 1o titra of o 1L-3ies
could be Jempnwirested in vyen for 3 shord periol,  nent oailowr
sico nhowed vitu) excretion throuah Whe throat oend <losex}
goater (0¥ o Low Guyt, Mt guecur’ ed o U digedso s hen

chad len jed il virulont virut,

Reoroms s of dead rarrots shaved alight onlapgement of
spleon anld livar, "Worcscodoally dewn~ration mi necrocle
af the nepatlc ealls, wulti-le nacratic £ .02 in the gpl.en

an” gliosis of bhrein were the loodong chsaervad,



REFERENCES



ROFCUMINCES

Abdul Majoed,IM Avsaz,Ar Moharmed,i, =il Zlelicasary,” .0De
{1965), New Caatlc discase in doves and pparrows
in the UAF' itggabsvﬁﬁ.md.?i "aéllgaﬂzmu

Allan, lJHe (19683, A New Castle digeans virus isolation,
{from African groy parrot ad a blue wing parakootl.
V@t.??gg_.gézzﬁ.

Allan, WHe (1974)s _pideniolony of Yalegonic visgerotronic
Hew Castle dlgease in the Unlted Fincdom, SroCe
sorizhop Fxotic “wian Niveage provention control
ad arsdication, Tavis, Celifernia, Furch 1718,

hnoti, (1970), The ¢han (dng phage of MHew Castle digonse
oontrols J"Q_’aﬁ‘ﬁ;ﬁe ’21'804.806'

hmn,(m':S). All heaven in a rage, Cited by lancester,J, e

*

Arias-Ibarrondes,de Qmma, My and Hkandn,T. (1978).  “tudicos
on & paramyNovirus isoloted {rom japoncse Sparroive
hawicsy, II Zgrolony and rathogeneclty in chicken,
Japydedate (04 401603583,

ABplin,PeD, (198%) . How Castle disecase in ducks and goese,
‘Igt‘..”eg.ag!ﬁ?l.

Bacgyngkl 26 (1960). New Castle diseame,i Roleé of <1l birds,
Pade nnermar.ggu’lWgt.“mg.ggmm).

Baard, Q! ¢ and Trugh,ils (1977). Une of the Nobuto hlood
sampling paperotrip Lor Hew Castle discane serolo e
Syian gis.g‘zt:am-aas.



68

BorgeLeits, FRarae,G.F, and Hamilton, M, (1047}, The effect
of Hew Castle disecame on egg prouction and ey
qualitys Poultesd ;,,gg:su-szz.

Bighol,Fe, nldakmic. Py Hamves,J.J2 Iwaghoto,sp labzofrsky,
Nahy &hmﬁnya"ﬂ' To Ve al?n‘(\ (1974).
Yiro 3.0(*? Manual, Ministry of Health,ntarioeei3

Brandly,Cehe Mooen,H,l.p Jones, 3 “lizabotheond Junrherrs,”,T.
{1946), Tpizootiology of Hew Castle drgeasze of paultry,
AH.!L” t‘R ﬁ.2}=243¢

Crllender ,TR, (1958}, Tited by Loncaster,T.ls (1963},

Caviil, TP, {1974}, New Caatle dizezas in irworted naittacine
birds, Vet."ieg.gga?..?é-zE?.

Coonnr,Hs (1930} ~enikhet diseuse, o new -lisedse o o ls
in India Que to a filter passing virug, cited by
!ﬂﬁhaster.do » ‘1 6 »

Cavrind 0 and Cobasal,l, (1860), Sutbreak of “lew ‘astle
disease in parvotse Iyovo. Vat. 36:123,(Jat. “ull.
3138226,

k- o )

Thi,lle Py ,T20VE Falep Trcontood, g Jenninas, AJle and "ewer,
1.0 {19768} Isclation of Hew Castle disesse virus
from bpirds of prey. [vian, Dath. 5:277=233,

Cx:aw?c;rﬁ,ﬂ.il%l). Banikhot dizease, _epte ovte ote “urde
fur‘ 1930, Jolomie,lerion, V.47, L5 Led by Lanr-aster,
Aa. ,,. (1966}'

Cullan, Gehe, 21lan, K, and Maff, (1974Y, 7nitiaccsis and
virvlent Hew Tastlo disease in & consi oraent of
parrotde Yote Joge 24t 477-475.

min\;m'CQﬁQ (1%53. !a mb\,.tt“t"l”‘f 1 3o An trology.
6th ed, Jurgess, UB11aHiNT F DAY, MAODAET 1L T

DOyle,TeMe {1927)s & hithorto uprecorded <ilseace of fowls
due to 8 Ciltor rassisg virus.J.00m e Athehar,
401 144=167, In “infeaticus and Aragitic cireases
BE w16 BLEGE", (Tavis,T. 5 TEICEDON.R.C.p Korntad,he
arcd Trainor,inOl.ade, e IOCLa Lidilc Univorgity Preas,
ADEG » TOWA G U g e Zm16



69

Tuue, S+ B and Jatuninan,sJe (1976} Pothogenesis of
Hew Castle disease in peittacines (porrots),
bevista, Inst, Colunblona, Acrp. Jeguasrio, 1ie
1633171, { Vat, ull, ggwm-ﬂ.

Lawes,Pe 5 G Grimes, T, {1978), The inolati-n end
characterisation of Uew Cagtle digcasa virusg {rom
an exotic parrote Must, Yot Jo 54t 594-537,

Bawarrin,,JuTy (1920), *nnual eport, Irmerial Institute of
Veterinary Rescarch, Hukteswar, Cited by lancaster,
Telle {1963),

thream,ity, Hanberger,’, and Lottstolz,3, {1975}, New Castle
digease in parrots impovted to Tellrexrland, Johweizer,
srohiveFursiterhatkunde, 1¥7:547-55,

Trickson,Gete {1977}, vincerotropic vilogonic New Castle
Jisense in zix pet bir? sweoies, Y clinical resronse
and virugehost intosesctione pisze. Sbotre 378155515850,

Dricheot: ,BeAp Hare,l¢J) PRNGAR, Ju' s anG aLkey, «ne {1973),
tnfrootic aspoote of Jlocerotrooic velajrnio Hav castle
dipease virus in gix et bird sreolez, _Lrg.idistr. 39:

ey

105=107.

FrickecnGehs 'Azre, U,dsr Cuptafson,G.dy “Uller, Leiy
LEOTEOL, Sedy 8N Tarbey, ehe (1977a%, Inter-aguions
between viscerotronic velo~eniv Nev: Castle d-sease
virus and -wt bivrds of 2ix sneoles, T, clinicul arl
seralorical resoonges and virsl eroreticns oulan, Dig,
331642-654.

Trickadn,Ue Ay Mare,C,J; ustafson,C.8 iler,l.T. and
Capboy,D.h, {1977h), Interactions eotweon viscerotro ig
velojenie Neu Castle dlszage and pet birds o ain
spocier, II viral evolution throuh Lird paseage.

Avian Dine24: 655=669,
o1

ratudillo,Te (1972), ° Now Cawtlc tiisgase oubbreak in
capiive exotic hirds, I'rogee’ings of Plst  atern
Moultry disease conferenoe,Uvlvorsity of Califarnis,
favig, s oNe

varinas, ".Cs (1930} Avianvest, a direose of hairde hitherto
zimtkmi:n in th2 philin ine islonis. nhidione Je 43riCe
131 )
»



o)

Francis,Detls (19733, Now Castle discase an’ psittacines,
-igult.?sig. 235 16.19.

Francis,lile {1974), Viscerotrople vrioganic Yeu astle
ciprane anl th= roat of U world, Procesdings of
corkshep on xotic Mwvian diseace prevention control
and eradicatlion, ravis, California, ‘Brch,17+18,
Cilted by lancastar,JeZs {1977},

Francis,Dele and ovelll, T,F,{1971), Trotic New Testle
Aisessa, roulte Sole 203 1576»1577.

Ualll,5¢ and Casal,Ds (109568}, lew Castle divasse in the
conmon Flankolin and in & bemboo patridgn,
Ciipioa, Yets Mllano, 931r269=273.

Gillespie,J,H, ,Keasgl, D,and Pauricant,Se (1950), The
isolation of How Castle discase virus from a
starlinge Cornells Vat. 4Q¢93. “n “Infeccious and
%'araaigc digeaues of Wild olrxds. {20vin,T. es
ARCEr 20N, Uy Haretad, ana ainer, s0n ¥3Ge)e

Towa State University Preac, rea, lova, U, el

Gordon,ReFe {15974)s Prittacosis. Vet, lece 24:82,

Grausgrubes, ‘s {19723, Naw Castls discage in marroils,
idener Ticrdretliche ronass-chPdft 59 3532.35G,
(Vet, Tull, :‘%:3697).

Crasn,. 7, (1972), Dxotic KD 4n the United States,
Procesdings of the 21st fegtern foulfiry disease
sonferancs, University of Colifornda, ravis,Ue ade

Gustafoon,Ns.Te #nd Mossa, o« (1953)s The ~n .1ish sparrov
a3 & naturasl carricr of New 7astle Jigedase virus,
ﬁ“{k :;T_. Vete Nes, %3581-585.

addow ,Jele (1941}, Runikhet dice®se, tha —reneni -osition.
indion. Fmge 23 345, Clted by Lancaster,J.%.{1960).

Hanuon,PeP, (1972) taw Castle dizeasa, in "Digecases of
Pouitry”s Suh ed, {I3{sbtad,) 3p Calnick, o st
Hamroldt,Cefer Rald, 'l 2nd Yodar, 1. «» 28847,
Tows State Univergity Prens, Minss, pDeb1d=656,



71

Haneon,Re 0 (1973). Research suprort on cantrol of
viscerotronie velogenic Hew Caslle disease and other
diseaseleds Jms Vute meds 283. 183:11094-1056.

Haneon, 2. % (1575), New Castle disease, Tn "Iscletton and
g,rissntifigaﬁ*% of Aylon rothotene,® (Hits'mer,S.5;
Domermuti,Coile s Turchase, H,0, and "illiamo,JeTe 208, )
Arnold Printing Corporation, Ithaca, YNew York.

PDs 160a172,

Higoing,DeA, andd Vang,leBels {19683, Her Costle dissaze in
a flolk of jJapenese quatlse Yet.lege 83:437-440,

Hiteiner 9,8, ond Hiral,H. (1978), I-olatlion and goowth
chovactecintics of pofitarine isclale: $n cw{icksn

P

~ Fopd %3 -~ A
erivyccs $2300 Dise 231 13De14%,

ropfatad, M,0. (1054), Tho sccondary Imtane response in
chickene rewvaccdnated with inagtivated e, Castle
disease Jsirus vaceline. Jdo JNe UPLe L. R0, "1.25606-606.

Ingalls,t JTe, VEEDEOY By o #0d Mchoney, 7 (1981), isolition
of ¥Neu Castle disecse virus fro~ Lhe nreat borned owl,
Jde line Yete DrBs 119371,

Raratad,ly Tpalatin, J and Yaneon, N.T, (1959}, “wperi-ental
infegtion of Wil Hirds with Tantern SGuine '‘noe halitis,
Nevr Caglle Slgesns @i vesicular stoaatitic. J. Infoct,
Diag ggg:ms.

Rastula, Wity {1951, An ccoservation on the pathogenesies of
incecticon of artifleial New Castle discuse 1n plesons,
do Ze £EKe efe med, 408 227143305,

Feypmr, lele 80 (2UBONR,Te ¢ (20713, Pev Mistle Sicongy in
birdas of rrey, Vet, Qec.gg_xmz.
Yrunouedd,I ot {1908}, Citcd Ly fonoagu r,Je™s 116637

Kranmveld,FeCe aRd fanaicer,Md, {1950), How Custle divease
wiln hirda ar 4 soror of iInfostimn, Haneramon,571166,
ciusd by Lengagter,d. s {79835,

Lancaster, JeTe {1863}, lew Castie disease —modes of sproad,
Vet ¢ PUlle 39‘5221“355'



72

Lancagter,J.7, (1966), New Castle digease - a _review 19261964,
Canada Nepartment of Agriculture, OLtawa, Cancda,
Monographe 3:183.

Lancaster,TsEs (1974), Jiscerotrovise ve lodenic Pew Castle
Aisease in Canada, Proceedings XV ‘orld's ro.ltry
Conress, Rew oxl)zansg, duoust 11-16. p.420,

Lancaster, J.5, (1977), New Castle cdisease & review of the
geographical incidence and eplzootiology.
¥id, Poulte Sgle S. 332155165,

tancaster, J.0. and Alexander, D.J, (1975). New Castls discase
viruo end spread « A review of some of the literature.
Canade Dep.rhment of Agriculture, Ottave, Cenada,
tonojreoh. 13i: p.79.

Imthgen,%, and Vatchenderfer,C, (1970). tlev Castle disease in
recently imported parrots. Dt.ticrartl, lsche, 77t

40708 (Veb.Full, 41: 2313).

L'vov, D.K., Syurin, V.HN., Nikiporov, L.P.s Chumakov, V.M
Bellansova, R.Ve: Honstaniinova, L.A, and Tabugailo,lT,Me
{1977), Notaral fool of New Castle discase virus smong
birds in the U..S.Re YoprosveVirusologic, 3:311-316,

(Vet.iull, 48:2252),

MacPherson,lnll, (1956), vome observations on tae eyizoo.iolouy
of New Castle disease. Can. J. Sompe Mede 20:155.

Makey, L, (1967), New Castle diseasc ameng vheasants and its
prevenilien. Magy. Hllator. Lape 22: 5282532,

Marthedal, H.D., Yelling, G. and Padstue,P.B, (1973), The
application of HI test in the control of New Castle
discase, sulle.la. de, T'of7lee, Internaticnale.
deg, gpizootlcs. 79: 51-58{Vet,.Bull.£44:138).

Mastulich, s (1974). Neu Castle dicease eradlcation taskeforces:
Dxovie birds, Prog. Y¥I. lVestern. Poult. Dis. Conf,
Davig, California, Marche. 11l=134 p.64,

Matzer,0.d. &)l DeMota, E,(1971), An outbreak of Nevw Castle
digease in parrots in captivitve Revicta. de. la,
Facultao, dee. Medicina, Veterinaria, Zootecma,
Guatemala, 37 P 23m2B, (_Y_e_i:_. Bullo é%=744).



73

Hethods for the anmggat%@ of Toultry Blologics, 2nd ed.
Leport of Poultry Liseame Sub-Committee on Aninal
ilea ith, Nat, Acad, Sele Hots Res, Council, S ashingtants
i24Ce Publicaticn, pe 1038,

Chot, 2, Beds {1279), New Castle Alssase in Falaons.Jde. 1131,
Diae 15t 479400,
L.

Onunian, G, and Momot, eAe {1980), Isolotion of iew Castle
iseese virus from & peernt in Migeria, Jet. Tec. }32'
170179,

Palmer,2.Fe and Trafner, DOe (1571), In"Infeotious and
parasitic discases of 1ild birde?, (Davis, J.5 e,
PRAErSOn, PeCay ROatad, e ond Trafncr, T.0, edngl.
Iowa State Univernity Presgy “ness, I0wld, DDe Jelb,

Pearason ,Je s Senne, Dyhay Mlllar, Ly Corboy, D.he ard
rrickson, SyA. (19751, Tecmiqnes for the iasclation of
viruses £rom erxotic birds submitted for imrortation inta
Ua"ehe Proceedings of the 18th annual meeting of the
rmorican Ansotiation of Vetcrinory laboratory cvlajnostielen .

Poaraon, Csle, and toCann, ‘WK (1975)s Role of incdenenous,
ild, somimdomrstic and exotic hirde in the
eplzontiology of visceroctomde velojonia New Castle discane
in Sewmthern California 1972«73, Js e vat. ped, A8z,
&9‘3:610-614.

Plorsan, Uelle Gd PEow,Ceds (1975), Heuw Castle dicease
survelllence 4n the United States, J. Dme Vete made 488,
1671 £01=803,

Rivers, T.Ms at! "chwenliker, FoTe {10932)e & virus discasae
of parakeets Jiffering from psittscosise Je Dxhe L8de55:
91 1=934,

sahal,be {1937} Poyle's dimeasa of forls, 1to dlamocis and
controle Cited by lansaster, J.™« {1963),

sphafi,Ke (1974),Pree (lying blrds as gpresdern of diseasa,
Poulte Dide 235150

oottt ,Ceites Clhigon, Meh, and Donskin, D, (1956). The
resappcarance of New Cogtle disease in renya,
3ulle Iplroote Dise RErs 2:65-68,

Goott,CaRe and Ulnmill, AuJe (19803, Hew Castle diseame In
the groy parrote Je Commi "ath, Ther, 70:1115«121,



"

Spenik, Y and Sitkovia,ln {1972), Sutbresk of tisw Castle
diseage in pheasents, Veberinarstore 22:513«514,

sulochans, S, (1981}, Personal co-rmunication.

{‘Ulaﬁhaﬂﬁ, S;p Fillﬁi, R.Mﬂp I{’Bir' G-E".' Sui:"harna. Vo and
Abdulla, .M, {1981), Tplzootiolody of Wew Castle
dissase in Indian house crows{Carvue splendens splendena,

Jate Rewe {(In pressl,

Sulochend, J.and Nafr, C.H, (1979), A note on the iuolation
of New Castle discése virus Srom a duckling. Ferala, J.
:ﬂ&. <) ) ‘131 33?"'339.

Thompaoti yCelde T (1955), Virulent foreld.m Bav Castle Ci~cagze
in patridoes, Yet.lMed. a‘gs 358402

Ulbrich, P, and Sodan, U, {1965}, Batural {infection of
ploeane with New Castle dieeame viruse e Vet Med, <0

340w34d,

Utterbank, i,le and Schyartz, J.He (1973}, fpizootiology of
wigcerotropie velojende low Castle digease in “outhern
Californin, 197i=1973¢ J. e Vaterede 2ng, 163110001523,

Vickera, Hale and Hansan, R,P, (1973}, "xporimental Hew lastle
dicease virus Anfections in three species of wild birds,
Avien Tip, ‘2';:71-79.

talkor, J¢ e Horon, Bele and Mixeon, ™M,0. (1073}, "xOLIOQ
Hew Castle discase eradication wrograrme in the United
Ctates, Juion Dism, &zmas.soa.

Tolker, ReVeled YWharchcr, Du.ile a0 ndntar,Cels {1954),
Studies on liew Castle dizesse, VIT, The possicle role
of pigecn 89 & carcicTe Cane de Coime ede 182744,

Vatchendorfer,By and uthren,ls (1971), Hew Castle cdigense
in imported sittacines, prakviche, Tierarst, §?. 1610514
{Vak, Dull, 42:25213,

Targar,Tels ant Foneray, ThSe (1950) J, im, vet. ped, dcn, 113:
F34e305, Cited by tonson, NePe (10723e =

Tuydam, TeMe {19520, Lovlation of Naw Castle disease virus
from the oaprey 8nd tho - arakeet, Je. Bme. vat. mede 283,

E.‘g.gl (21279



THE ROLE OF PARROTS IN THE EPIZOOTIOLOGY
OF NEWCASTLE DISEASE

BY
V. VIJAYAN

ABSTRACT OF A THESIS
Submutted 1n partial fulfilment of the

requirement for the degree

Magter of Petevinary Science

Faculty of Vetermnary and Animal Sciences
Kerala Agricultural University

Department of Microbiology
COLLEGE OF VETERINARY AND ANIMAL SCIENCES
Mannuthy - Trichur

1981



ADSTRAGT

The incidonce, suscsptibility, mode of infection and
duration of sxeration of tho Hew Caslle disease virus in

the common Indian parsots (Psivteculs Kranerl) ware studied

i —

in detail, 7The Mlood, clescal and throat swabg of narrote,
colliated fron different parte of the State were acreennd £4
the nresence of ND antilbodies and Wirus, Seventeen out of
103 blood semples were found to possesa NY antibolies, The
gerum samples whizh cave positive Y titres bslonced to
parrote kaept ag pets in hoszeholds and allowesd tn mingle
freely uith domestie poultry and those housed in Trivandrum
Zoo slong with pigeons. bhohe of the 70 cloacal ana 42 throat

swabs were positive for the virue,

Experimental infection of parpots with undiluted
virulcnt virus by the intranssal and introceculsir routes and

by the subcutanecous and intranasal routes wieh 1:100 dilution

of the samg virus gave almost the same results, A1l of them
dled within a weecks® tima, after showing syviphtoms of
ineprattance, leg and wing paralyeis an® diarrhoea, from day
two of infection, Virus could be isolsted from the throat

+nd cloacal swabs end nlss fyrow the tissung of dexd? bicvds,

Chicks kept along vith these infected parrotn did not
develop aymotoms of ND, sventhough thoy exoretel the virus,

for & Zew dayg, and hat a low kwigre of HY sntibofien in tholrp



sera, All zthe contact chicks died of MO -riih typlcoal symntaoms
and losions on chsllenge with the virulent virus, The pirrots
that recelved 2 masozeniec swrain (tomorov) of the virus, ala3o
sugcunbed to tho disease, but with less sronounce symotoms

and with an axtended incubstion weriad.

The parrotg that were infected with lentoganie stratn of
tha virus (F1) Q14 not develop syrotoms of Lhw Alseaso,
Howover multinlicatfon of tho virus ocgured in these Lir’g
as jsolations couldd be mude from clodeal and throat swabe and
a slight increase in HY titre wees noticed in the aera, flowever
on chellenge with & virulent straidn of MY, they ohowed
aymptome of 8D, All of them died within etlght days and the

viras could be laclated from them,

Contact infeotion of paerots from infscted chicka were
guite effceqtive, B3 the parots died with the a@vw oymptoms
degaribed above, almost within the samw time as Jdircot
inleotion, Virus was aloo isoletsd £rom the tiasucn of the

dosd phrTots,

The comren Indion parroty were foun? €5 te highly
sugceptible o oth velogenic and moeogenic atrainz of Hnv,
bt they were resigtoni to the leatovenle strain, Uninfected
chicke kopt alen vith thy perrots lnﬁefctrfd it virulent
virus ricked up the infectiol, and viras could o isolated
Sre~m the cloacal and throat swabs of thede thicke. Shey cloo

ehowed an lnarease in Lthe andibody titrey The [rilure to



produce clinical disease in chicken might he attrihbuted e
& dacreage in virulence of tho virus on prassage in parrots,
“he carrier State with the lentogenic straln of the vir.s

could not be assessed as thoy were challonaed after 2 werks,

Though 2 crerler role had been attriluted LO the
porakeats imparted from India, the parrote in this study
were found to saccumb to the digeare within a week, This
might be Jus to the variation in the suscentibility of
varjious s-ecler of parrotsg o KW, The chonces of
dissesdnation of the virus could be revented Yy quarantining

them “or a -sriod, not lesa than ten daye,





