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INTRODUCTION



JNTPottCT’OJI

n m  Castle flieease (fiD) is the most important 
di@©a«s ® m ?j poultry causing the greatest economic loss* 
The disease not only adversely affects tfte economy and 
growth ©£ the Poultry “ftduatry# but aloo endangers the 
Suture development programs** rue to its b rmly 
contageous character the disease coifctnues to rese-ve 
considerable attention even today*

in spite of the fact that there are effective and 
efficient vaccines to control the disease* attempts made 
to eradicate this disease have t«ot go sar been successful* 
Several episootialogie features have been attributed to 
the partial failure of eradication# Mthough it was 
thought to be primarily a disease of gallinaceous birds# 
bsw castle d oeaee virua (HP/) has been reported tc nav® 
a wide range of susceptible hosts# (Bsezynshi*I960)• Th js 
would probably explain the sudden re-appearance ©" the 
infection in countries which had already controlled the 
disease far a long tine# and the outbreak in place© wnore 
it had never occured before#

the factors fenat influence the spread of u n v are the 
marked survivability# invasive property ( the ability of
the virus to infect a variety of av4.*m hosts) and airoom



nature of infection* Palmer and Trainer (1971) have given 
a very comprehensive list of the species of bird* that could 
be infected with the virus* A vast majority of wild bird* 
are susceptible to tiD0 although it varies with the specie* 
of birds and the strain of the virus involved* a osruaal 
of the available literature revealed that over 6 0 species 
of birds are susceptible and the virus was isolated and 
Identified from nor® than 20 species (rcott and T inmlil#J96a)*

The sources of infection to these birds are poorly 
understood* wild free flying bards eauoht In the viaeinlty 
of poultry farms were found to be infected with M f  

CLancaster anl Alexander#1975) j this suggested that they 
might have picked up the Infection iron affected chicken# 
Sudden reappearance of th^ original classical type of the 
virulent t*D in South '‘'eat Aele and *>ouih America and later 
on in the Hear ^ast* indicated that SEW can spread rabidly 
across continents and oceans <rfanaan#1973U  Although the 
exact cause of spread of these type of ho was got Identified* 
the possible role of free-flying birds# and the captive r̂nd 
cage birds moving in international trade# in the spread of 
the disease cannot be ruled out (Lancaster*1977}*

Many reports from 1930 onwards recorded the incidence 
of (flp in birds belonging to the order nsittaci£*omca*
Among Psltfcuoiforoes# the natural disease has been recorded
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virtually in all fastness and subfamilies?* and cm m  o£ 
spontaneous infection often resulting In sever® dissent 
and death haw been demonafcraitd in 31 specie®* Parrote 
whan infected with t® were reported to show symptoms that 
elmilate no in chicken* The recovered birds can act a* 
chronic carrier© excreting the virus* in the:r oral and/or 
cloaca! secretion®* anu possibly could serve as sources of 
exposure to domestic fowl* (Erickson* «t ol,l973).

Although isolations of wo have been mode from 
parrots in »ifl« (nanson*1973)/ ^enya (scoifc and ’ infilll#ltXio)i 
best Germany (Fatchen^otfar and buthgen*1971 )/ Austria* 
(Grauagruber* 1972)| Guatemala (Matzer and "effete* 1971)/ 
uwitserland (?<hraam*et ai» 19755/ t5*/* (Cordon* 1974 5 and 
Australia (rawes and ' rims s* 1973) *800 report ban so far been 
made on similar isolation in India*

Pet h'rda inclu^ina parrots are being ey-orte’ from 
India to various parts of the ' or Id and ruydam 3n ’felland 
(1952) reported isolation of W  from ir̂ norted ban 
parrots* merala also contributes ecw^derably in the exrsort 
of parrots to outbids countries* The incidence and 
magnitude of prevalence of pd among parrots have not been 
investigated in our state before* Since parrot® have been 
established as a carrier of wo/ it was felt worthwhile to
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undertake a study m  ttw incidence# suaceyfcabiiity, mod*
and duration of virus adoration ky intUan Parrot* 
CP*ittacuia Kr*Rjeri), Further# the study may help to 
gather more infer'nation on ths role c£ parrots in th* 
apdtsootioiogy of *©# whi«Ji in fcxsm may help in th* 
eradication and octroi of the aisaaoa*

\
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RHVIDr OF LITrPATÛ E

Hew Castle disease <Htt) is a cantageoua viral 
disease primarily of avian species* which can be 
subellnlcal or fatal with systemic* nervous# respiratory 
or gastrointestinal involvements# The disease first 
occursd in and around Sofeavia on the Xsl th ? of J&we in 
Indonesia CKranevqId #1926)« nimltaneously report on the 
occurancc® o£ this disease came from « poultry farm near 
Pew Castle of lyne# Fngland {£oyl«*193?)# subsequently 
this disease was reported from most of the countries#

tn 1927 this disease was recognised at ^anlKhet in 
Kumaon hills by rewards (1920)# Cooper C193D5 studied the 
disease in detail in India and pave the m^s heoikh®t 
Disease <pd)* Hie antigenic identity of njv and nr* using 
cross Invunity tests were ©1©q studied by Cooper (1930)#
The disease oocurad in various forms which ranged from 
inapparsnt to fulminatin fatal one*, where th* mortality 
vent unto loo per C ’nt {ttBR8on#1979)* i*»m lethel £crm& of 
the disease wsr*> also reports! to cauaa major cccnoric loso* 
crippling impaired growth an1 poor feed util:sati.cn cnonq 
surviving birds fSarg £fc aj#19*71#

A variety o£ gallinaceous and non^g l̂llnaceour* birds 
were reported to b« susceptible to natural as veil ao
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estperimantal n m  infections* The virus va* isolated from 
starling (Gillespie*^ al«l9SO)> 5lid rheasant* (rponik 
and eitkovia* 1972)f C?ualls (Higgins and t ong#1968)> 
Patridge* (da 111 and Caa®i*l968^ Sparrow®
(Abdul Majeed et ai.l963)f Peglone (Ulbrieh and ?odan#196Sf 
Suloehana* 1931)t doves (Rraneveld and r^mejoer (19Sob 
Crowe (H&dd&vt, 1941* sulochano«ot al.l931?g Owl 
(Ingallo ft al«1951) and ducks and Swans(<Volin*1947> 
Sulochana and Hair#1979)*

I’ild birds have been incriminated as disseminators 
ofc HDV in India (Sahai*i937), in Middle Congo 
{Grandly et al«1946)# t-reat Britain (Callender*1953)#
Ceylon (Crawford* 19313 and Philip ̂inee (Parinaa#l°30)* '''any 
species of free-flying birds were al^o been inTooted 
artificially with kd>* (tuetafson and f't>ses*195l)* The 
report* of nchaff* (1974), Ajmon*U975)# l^ncaatcr* (1977) 
and Vickers and Hanson (19783# also indicated that N' * 
has a wide range of susceptible avian hosts*

Oince there was ejscrction of r1 V in the faeces of 
several specie* of wild bird* ^astula (1951) anT Cuatafeon 
and Mosea (19b3) thought that these birds could contaminate 
the farms very easily through their £-cces* They also 
stated that the peculiar behavioural pattern oC these birds 
also helped them to disseminate Ntv and they played an



important role in the epiKOOticlogy ©<? thia die®®#©*
Makey <196?) observed an outbreak of amoru pheasants 
in flungary and the clinical symptoms and the poetmcrtin 
findings recorded by him w=r<2 similar to that Sound in 
fowls* gpsnik an"5 Sltfcovia {197?) reported that the 
virus strain© isolated from pheasants and fowl© In an 
outbreak at the disease were similar in ant iconic 
structure but differed in virulence*

Sparrows were described as carriers by c\sista§son 
and Hoses (1953)* Aria© <gt «&* (1970) isolated hGV from 
a sparrow hawk* Thee® authors observed nervous signs 
of clonic spasms and epiathotonoua in ©narrows occurring 
40 hours following aerosol infection* Cavrini and 
Cahaesl <19605 observed nervous cymptons in peacock# 
parrots and guinea fowls during an cplvootic* Nervous 
■?igns characterised by torticollis an" episthotonous were 
also observed in a naturally infected owl by 
Ingalls, at al* <19315* On vhe other hand an Osprey from 
which ht>v was ieoloted did not show ar§f symptom 
<?uydam*19S2}# so also fhogo an d Cormorants {̂ Cpheraon * 19S6) *

Although imtra cardial or per oral exposure of 
crows to this virus did net produce any clinical symptom, 
m o  subcutaneous inoculation produced only depression*

7
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Xntracersbral inoculation caused death due to nervous 
system Invglvetenfc (KaratacL ot n̂ *lt>59)* 
sulochana. et ala 119815 algo repnrtsi absence ©£ any 
clinical <51 sees* in crows slthor by oral or intranassl 
inoculation*

Patridges in£ect«c3 Intrsmuccularly with Mbi 
man!fested depression followed by paralytic s-jnptoma oi 
legs air! wings {7h<r*£»8on#t9S*))# Pigeon~ also dcv«l©ned 
nervous signs on sjmornira* characterised by torttool“ie# 
in-ccordinatlon# paralysis* tremors and respiratory 
distress# alker gt jd*19S4)* Pheasants# pigeons and 
wild birds were severely injected during on outbreak jod 
these birds were rec xsncibls Cor tho spread of tl« 
diaeaas throughout Fnglund* {Mon* (1970)* Ksymer and 
Dawson (1971) isolated Ti/ from a sick Kestrel, ^sta HI Ip, 
(1972) reported on outbreak of KD among captive exotic 
birds and they were thought to Us W'* xsnsiole for o Jtbrcaks 
of Nr» in United Statsa (trass# 1972)«

The role of wild birds# seni-'Jomf'Stic and exotic 
birds in tV ^pI?ooU.ol<>v of »r> in Southern California 
during 1972-73 was evaluated by >e rson an* f^ann# O  375 )• 
Out of the 9446 free-flying wild bird.- examined, Vblogenie 
viecerotropie ItDt? < cwr?) * as isolated frees 0*04 per cent
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of bird#* They had also isolated /VNnv from o*?6 per cent 
o£ 4367 serai-domestic birds and 1*01 per cent of 3780 
#xofcic bird® examined* The ajthora have further ^served 
that sparrews and cram mure* the only £reo«£lying wild 
bird® infected* and psittacineo* pittas and toucans accounted 
92 per cent o£ the VvWW isolations eiade* They also 
isolated native M M  from lying t ild <0*29 aer cent)*
#erni~€kxne«tie <1*65 per cent) and exotic bird® <0*19 
per c®nt>* J’terthedal.et al*(1973) observed that the source 
o£ infection for two consecutive outbreak® that occur**) in 
1955 and 1962 in Denmark we® fronts the newly introduced 
pullets and imported wild birds, Poarsrn.at al* (1975) 
reported that out of the 127 exotic birds submitted for 
ir̂ portation* dDV was isolated from 77 birds* by the chicken 
embryo inoculation of tracheal /cloc a I swabs* ‘"'hcae 
isolate® wore found to be -'Cth agonic to don̂ S'ido poultry*
Chu et al* (3976) isolated 11 2do7«>nic ^ " r from 44 bird# 
of prey that died in captivity In United "'inndom, s*ir®t 
repourt on the isolation of ') hf from bird® in ?V * *p, 
was mad® by Lvov, et al* (1^7?)* ^icy r*ad® is i^olotion# 
either from the tracheal or cloaca 1 wasMn j® or from 
viscera of 477 vild oirds#

Pierson an3 pfow (1975) jn thoir rarert cm the 
surveillance of nj in uc L have obpnrvpd that 24 of th#
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loo birds offered for entry harboured 'WO* The*/ further 
stated that the isolations were "wide mostly fron peittaclne 
birds# f j!con© end ”)«nguins brought fron Australia*
Otterbach and Schwartz (1973) observed that the to jar 
factor in the dissemination of v>rig in southern California 
was the modernnt of in* ©cted den stic or «*>oLxr birds* These 
authors studied in detail tlx? role of cro<$~flying wild birds 
end came to the conclusion that free-flying vil<? birds d!d 
not play an important role in the dissent nation of v ud*
Thsy were able to infect the crows ano sparrows only with 
heavy inoculum and this lead to the death of the birds# 
apparently without shedding th» virus* The possibility of 
vaccinating turkeys and pheasants was also discussed by then*

Vickers an* ^anson (1979) ofcu3tsd Va*" ^ffr'ccs of tff»/ 
iiu action l\ three r -^cies of vjLU birds Cn*od-t ir~m3 block 
bird* African eaver finch and iwjhjl.} Crane?) an1 found 
that only ib© erne continued to ^rrei© t1* v-r-j for 
periods varyAnc fro n *wp«vs to non Umar* ’'niibo ice to hn An 
high titroff ws**e dstoctsd 'n "’I oir the 17 caiviv** falcons
destined for export to urope front hlgerla ;Ckot#l979)#

^©ittacirses, in general were considered to be 
responsible for th introduction of virulent Key to 
domestic poultry slocks in a number of countries*



As early es 1930# Farinas mentioned unnamed species 
of parrots among possible carriers o£ hd to Philippines# 
Cooper (1930) studied the susceptibility of the Indian 
green parakeet (Fslttacuia Kgameri 3 to psrenteral 
administration of the virus# and observed that thn bird* 
were highly susceptible with nervouo# respiratory and 
conjunctival symptoms# ftivsra and PchivenXiker (1932) 
observed a virus disease In parrots and parakeets di-ferine 
from Psittacosis# ’"uydam (1952) in Holland# isolated 
from the spleen of sick parakeets which arrived from India*

Faring an eoî oofeic in Kenya in 1955 grey nsrrots 
broucjht from Belgian Congo were among the species 
clinically affected (̂ cofet et al*19563 * hinftb of the 
nine birds died of tt> and the disease was characterised 
mainly by respiratory symptoms* There t/us no nervous 
system involvement# Postmortem lesions were also not narked 
except for diffuse congestion ol the nroventriculus• 
Enteritis ©rw '’racbsltis were observed in one ease each* 
fIthouch the remaining feirtte were protected by vaccination 
with an inactivated vaccine# there was no dev^lonmsnt of 
HI antibodies* A neurogenic strain of sr>v which was highly 
pathogenic to grey parrots was isolated from th<* doa ] Mrt!®* 
However# the spread of the disease among parrotc was olow 
(Gcofcfc and »inmill#196o)#

11
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Despite the non-«3«cr«uin^ carrier state# 
poitt&clnea have baen responsible for the introduction 
of virulent UD to domestic poultry flodka in a number o£ 
countries such ©s Kenya# (Scott and ! Ijvti IX# 196ft) eat 
Germany 0 atchendorfer and tuthn<3n#X97I Auatrj a
<Grau®gruber#197?) # USA, {» alker gt al>lg?3)# Creat 
nritian (AHan#1974)# Louth Africa (r?ranci®#1974> and 
Canada (Lancaster#1974)•

Allan (1960) isolated a hsema^lutlnating agent 
from m  African Grey parrot from a f4a!abar ’Hlue wing 
parakeet? thieh was later on identified ao a virjJent 
strain o€ ?©V* In both tho cases there vero no specific 
lesions#

Uithgen and x atchendorfe (1970) recorded death# 
among three eonalgnnent# of parrots Imported to 1 est 
Germany from Braril# The quarantined effected birds 
showed clinical signs of injury to central nervous system# 
Viral agents Identified by HI test and gel-precipltaiioo 
test® a® MDV were Isolated fron the brain of deed nersots 
by chick embryo inoculation* Matter and heMotd (1971? 
described an outbreak of m* in Amoron parrots (A«n".zona 
Achrieephala > in captivity. These authors also isolated 
nourotrooic strain of hov from 22 parrots captured from
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Guatemala# The viruo wae found to fee pathogenic to 
original host® aa well m  for lo day old chick*#

Francis and Revelli (1971) described an outbreak 
of a disease in an aviary *hlch shinr«d parrots and 
parakeets to a nurrfcar of countries in "'uro;** and 'u #a*
This disease spread among dafrrstia poultry causing very 
high mortality and a virulent strain of was isolated 
by chick embryo inoculation* c-rausgmoer# (1972) rm orted 
ht in Rose-ringed and r,io®eom headed parakeets imported 
from India to Austria from tfticb the virus could spread 
to poultry# He found that the Alexandrian parakeet imported 
from Columbia and Grey p a rro ts  shipped from vlgtum were 
also ss'joeiatod vith the ooread o£ IiD to poultry#

outbreaks of HD had oceured repeatedly in i eat Germany 
among psdtfeactne birds imr'ortcd from 'South Caat Asia and 
South America# A H  the viral isolate® were retorted to Le 
neurotropdc and virulent to poultry atehendorfor and 
lttthg«m#l971)* Haetulich* (1974)# ' alker &t a|,*Cl973) and 
Gordon (1974) reported occurrence of exotic* ftp in hi «<3 
States in August 1970# The vlrue was isolated from many 
places *nd the eource of fcheso outbreaks w&® traced to be 
tn* imported pat birds including parrot®# rhile studying 
the episootioloqy of w h o  in ‘'outhsm California# ctterback
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and Schwarts (1973) found chafe parrots develop an overt 
and often fatal infection with fĉ SÊ * the authors made 
an «2*fc<sn<3ive study on the role of free flying wild birds, 
and exotic olrds in the dissemination of this virus* 
since virus Isolations were also mda from parrots imported 
from other countries* the authors were of opinion that the 
viral sensitivity of the various species of narrota offered 
for importation has to be investigated for irrol.<**’rnting 
effective <paranfein* fraamireo*

tn his review on the role of parrots in many of the 
outbreaks in United states durinn 1970-71 Lancia (2973) 
stated that free movement of parrots that were imported 
from Paraguay* played an important role in the aprea^ of 
fin* Cullen at al* (1974) have described incidence of ud 
combined with psittacosis in a consignment of Amazon 
parrots arrived at Heathrow .Mrport * on their way to Papan 
from routh America# ten sick birds subjected to detailed 
examination at the Central Veterinary Lfiborafcory* t eybridge 
had enteritis* enlargement ©i liver* distended and flabby 
heart and thickened airsacs with purulent material*
Virulent strains of Mb/ were isolated from si:* o£ shea# 
birds* Gordon*(1974) nrovjdsd in '2 epu tablr cv-dcice to 
prove that tTu disastrous outbreak oi Asiatic ir‘ on the 
Vest Coast of America was originated fror lirxsrted
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psittacines*

Xti 1974 Cavili was able to Isolate a highly virulent 
©train of fOV from a green cheeked parrot# f#tlch was 
suffering frcro an acute Illness characterised by anorexia, 
adypsia, and abnormally ©oft droppinos and died < dthin 
24 hours* The author thought that the parrot pic ted u> 
Infection from cockatoos t̂ iioh was imported to U.K. from 
Switzerland*

M  overt and fatal infection of narrots \;ith '?*?i 
was reported by Hanson (1973) * The isolates tr-re found 
to b« infective for eentinal chickens by contact with 
these sick and dying parrots* ^ream^ot al*(1̂ 75 > in 
Cwitzsrlend reported that th« outi reafc of IV enxvvj widely 
separated poultry flock An 1973 was associated with 
purchase of parrots Imorted from South "r^rica* ''lie 
authors further stated that these uirds w^re subjected to 
S weeks quarantine and the quarantined parrot© were caged 
along with pullets sosccotiblc to n>* It '*»as noosible 
for them to Isolate the virus from all the dead birds*
POV was also isolated from parrots imo'^ctcd from Columbia, 
violivia and Indonesia* Thu clinical picture of no in 
parrots was variable with symptoms of apathy, ruffled 
plumage# diarrhoea, emaciation end An protracted cases
central nervous system disorders* 7>k  lesions ucre

(



catarrhal enteritis with pefcschiee or fibrinous deposit©
In the abdoninal air sacs* A H  the isolates fcron parrots 
wore vekxjenic* Pearson et &1*(1975> an# ^ioreon and 
nfow (1975) were also able to isolate from parrots.

Psfchogsnecity o f virulent strain of !1jV in  p a rro ts  

was stulicd by digue an? 1"atupinan (1976). "Xjt of the 
three routes * (oral* intramuscular and intranaeal) 
intramusoulas route o f in o cu latio n  %ms  fecund to  be raoafc 
effective in  infecting p arro ts*  They observed nervous and 

re s p ir a to ry  symptoms w ith in  3-5 day®* A rise in  antibody 

titre t/as n o ticed  from day 10 onwards t i l l  the 60ih day* 

Higtc&atholOfJLcai lesions were not sign cieont except fo r 

haemorrhage ary1 oedeina in  th e lurtg and tracheal mucosa 

and haemorrhage an a p rr iv & s c ttk r  in i  t i t r a t i o n  in the brain* 

Virus was a ls o  rs-i&olatea from ih r  viscera of the 

«3?perifsentaliy  in fe c te d  b ird s*  I t  was p o ssib le  tj p ro te c t 

th e parrot®  from v ir u le n t  Oh - by v accin atio n  w ith  Larota 

strain*

Exporim* ntalXy infected parrots were found t$ 
excrete the virus for one year (’rlcfceatv 1977)* foru? j 
nautraliaation and UI tests* Jith sera from these bis do 
wet© alao ©ujgoative. of colons ,ed carrier "t&te* fv 
strain re-isolated from the ex 'wrimcntaliy infected 
p&ifctaeine© were passaged throujh bulqoricara and parrots

16



(Erickson et al*197ft)* Trey could see that on bad: 
passages in chicken IS of the 19 bad potential virulence 
for chicken. The remaining 4 isolates produced largo rel 1 
plaques characteristic ot highly virulent strain ( a 1 V) * 
These authors also found that the H3V isolates showed 
little change in parameters originally evaluated for the 
pet bird ioolatee# used for the hack massage sfcjdies. hut 
the psittacine isolate was found to have slowly charred 
to a relatively a virulent strain on passage in net tosrde 
and reversion did not occur during the chicken Lac^ 
passages* The authors concluded that oarrots ”ould oil 
be exacted to become infected within 2 weeks aft«r direct 
or contact exposure an3 more than one third of the b» rds 
v»ould die within 3-5 <5ayo of -Â 3£V«

Haw® a air1] 3r JUncs <1973) i ĉd it«d a lrntogrnic strain 
oi hCV from 02 exotic parrots Illegally introduced to 
'lustre lia* r,liiR vi rut? -"reduced a severe resoiratory 
dineaea in day old chicks by intrenosal# and oral routes- 
and by contact with infected birds* However# no harmful 
effects were noticed wh<*n thi* virus war given or©nasally 
or intravenous* iy to b week old chicken*

rUtchncr and ?ltraf (197B) reported th« isolation 
of W~V from parrots died of diarrhoea* on nccroos”* the 
liver asd spleen were fo^nJ to i* enlarged* The authors

17



in a *tudy on the growth characteristics of the 1
psittaoine virus®# In chicken erbryo have stated that 
out of the eight virus isolates passaged through yolk sac# 
allantoic and dhorioallantoic mepfcrane route## only one 
of the re-ds» elates agglutinated chicken RBC* The author# 
also Observed that the peak virus concentration wa# | 
attained in about 72 hours# onunkwo and Mamfe (1980) i1 i
reported the isolation of Ndv frost an African Orey 
parrot in Nigeria# vftlcfc succumbed to the disease in ttwea 
days# The author# isolated & highly virulent strain of 
NDV from a pooled sample lung and provt&tricutus from 
the ir<£#cted b ird s #  *%s authors ■sorclu^ed th^fc the  

poriots picked up iiafccli.cn from chicken «ri the isolation 
indicated the rol<* o£ wild Mrd# in the spread of wsv j 
in Nigeria*

i



MATERIALS AMD METHODS



mo mmam
f. '

Zneid«fiQ« of Haw Caatla £>iacaii« in f^rrota

rtm incid«no« of III3^ infaoticn in parrots wm

datariNlnad by Masnliig birds sithsr for HstsisgoiutiiistiQCi*

imiibitieii (HZ) MiUbodiss or by virus isolation*

ioroliQgrinsI 8urv«y

collsetion blood

ttis tsohniqus dsseribsd by Osard and Brugb <1917}

ffO« folloMid (Mobuto strip}* Blood sssplss wmem

oollsotsd on filtsr pspsr strips of 30 « do m siss#

cut from «tsitman filtsr pspsr iio*l* A totsi of 103

ssit»lss (Mglist §0 tricdmr 4I« Trivsndrun 12* Oitilon ai«

snd Oslicut 20} wsrs oollsetsd* At tb« tims of oollsetlon#

ths nino vsins of tbs birds wors punetursd idth s

bypodsmlo nssdls and a Isros drop of blood mm absorbad

no ooa and of tba papsr atrip* idian saturatsd with blood#

tut strip mm plmma in psoiciUin vials snd dr&sd st

rosfi tanpsrsturs sod brmspit to ths isbsrstofy*

sluticn preoiHfujps

tba papar strip oontsiniiKi blood tiss out vith

soissors into snsll plsoss and soabsd in o#S nl notosl

Sttiifia* tba pisoas osrs nnitsftsd osll sod bspt «t



ovemldht for complete elution* The next day, the paper 
strips were squeezed with a Pasteur pipette and the 
elute was euojeetrd to i*x teet*

Virus

The strain of HDV used for challenging vaccinated 
bird® at the Veterinary Biological institute,# Palod#* 
u*a employed for all experimental studies and 
hemagglutination inhibition tests* on receipt in the 
laboratory* the virus was passaged once in JtVduy 
embryonated eggs and th e  allantoic fluid collected fron 
those infected embryos woo stored at ~20°c in small 
aliquots for further use*

Chicken m c

Blood collected from Sicken in M8«ve»r#e solution 
was washed three times in normal saline and used as a 
0*S per cent suspension in normal sal ins*

iracmagrlutinetlon (lift) teat

The stock virua was first titrated by h&emgqlvtination 
test b efo re it wos used f o r  huenag?Intimation inhibitJon 
test*
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Two^foia dilutions of the infected allantoic fluid



miirii ittdNi Ifi BUlim in hoafna9aiutlnau,on

pXmtm90 T0 th0M diiution* in ••cjli «n nciufti

quantity oC 0«S par ctant MMtfwd ehi<sH<m Rac %i»« adM

ana miieta wall* Siiwiitanaoua aaiitia and rbc oontrola

iwa aiau isada# then the plataa *#«ra ineubatad at rocNa

ta«ip«ratura tor 30»4S n^nutaa and raadinga tiara tafcan

aftar tha eontroia had aattlad#

KiNiaHKrglutinaUofv»itdiibiti€in taat (H«t«taat>

Aftar datarminiiig tha haaiaaggiutifiatlan titra of

tha atocdc virua tha raquirad aoiuma « ma unit aaa

peopmtoA hf diiuting tha virua in normal aalina# sarial

douhla fold dliutiona of (o#2 tal aatcf)) tha papar atrip

aitttaa nara mada in normal aalina in f*arapax

fliamigoltttination plataa and aaoh cf thaaa dilytions tiara

aiiMid witdi o»2 aO. of tha a HA unit of tha virua and

iiiovl»atad at foon taattaratura for 30 minutaa* following

incubation# o«4 nl of o»S par cant auapanaion of ifiiokan

imc mm addad to aac^ vail and tai^# timMmmom aac

and virua oontrola tfata aat up aida by aida* Tha raadinga

tiara takiwa aftar inoiaaation for 30 miiiutaa at raaii

taoaMuratiira* far tha oalottlatioii of titra of md antibodiaa#

alutad ootm

It 10 dUutioiit

KNia conaidarad aquivalant to



Vixm ZMlttiicMa

Col,l««tion «iia prmtfilfm ̂  ikcia tihvott §emam

Smv^n^r oZomX mta f«»rtytMo throat tmim mrm

ooXX«eto<l from ttio Oowwio infian lorrotCMttaouXiMQraiMril

mmn in diff«r«nt parta tho stata* Hia dotaiia of rouroo

of ptrroto on giton in tatoto I* soon aftar ooXlaotiont

tha aiialMi oiara aoakodl in t*S ml tryptoaa phoaphata broth

oomtaining SOOO of panicillin and tooo miorogram oi

atraptaora&ii par nX (tPMl and atarad at m20*c vntll uaad#

At tha tima of anfsryo irtoealatian tha a«#iliMi

mrm tnmm^ at room taflip«r«ttira and aquaanad for about

film tiaMMi with a atarila pipatta# tha fluid m aaparatad

iran tha ewaaba maim oollaotad and oantrifugad at Sooog for
44

•bout 10»IS minutaa* tha auparnatant maa collactad and

at far I tiaur and inoetilatad into tha

aliantoio oavity of lo day ambryaoatad aoga«

Oollc^ion and prooaaaing of tiaaiiaa

tisauaa aucti aa Uvar# aplaati« iunga and brain tmio

CKai^otad uiidaf atariia oandiUana from tha daad parrots

and from thoaa that mara gifao aMp«fi»Qntal iiifaotiao« ftmm

tiaauaa mara imwedietely tranONirrad to viala oontaining
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Tî fWA ami stored ®t **20 *C, ht the time of chic!: embryo 
inoculation the tissues were processed by mml&iSytmj in 
a Tenferock tissue grinder and rvking a 10~15 r̂ r cent 
suspension* St was tnsn centrifuged at loo© <5 for to*2o 
minutes* The clear suj^rnstont, separated and incubated 
at 37*0 for 1 hour formed the inoculum fo r  chick embryo*

Trypfcose phosphate broth (TP?3)

The powder was rehyar&ted by dissolving 3gm in Icnmi 
distilled water fey heating, St was tbsn sterilised fey 
autoclaving at IS pounds for 30 minute® and antibiotics 
such m  penicillin (500 s*u*/ml) and streptomycin 
<503 microgranv^rl) ware a<Mad (TP3#A),

Chick embryos

Ten day ombryon&ted eggs were obtained from tfee 
University Poultry Farm, ffemnthy#
Hew Castle disease antiserum

Collected from chicken that were vaccinated with 
£imr-K strain and later on challenged with virulent W  and 
found solidly irsraune*

Chick es&ryo Inoculation
Allantoic cavity inoculation(3is!sal#rt al,l974)«
CM ton day emferyonatad eggs ware conlJoc? and the



elr 0iH ma h»«d ot th« mtmroa mm mtkta, Mtmr
thi* "»«*» ttnatuw of iodint ma

drlUtiw • hol«. o.a *1 of tho iBocmlui. -m towofloort toto
tho n oovlty uolno • otoriU tubwouXto »yrln9#
•ad 32 9«M0 aooflo. «« hoXo «» «*»

pa^fin ma timw iaemama m 36-37'c la «i wrisfh*
pmitim. codtrol «mo ««• .HilXorXy trntoa meept that
0.2 aX of dttrUo now** ooXin* repXooof tht otfuo
laoeuXtM. *XX the *gv> mm tmnaua dally. i>* ooiaryoo
tMk diod fMf a* »««•

war* trrn'moma to tiw Mfrlawoi«** wpaoo
mm ptitr-rr^ «»«• »*«*• **

CMlMtlon of •llMtolc fluid

«9S,. p«M«axi.d for • hour" Ok 4*c mm dtolnfoowd
•t til" "ir doll Molflo with oioohola "* "htXl "t thld
potot WM out •"<» 0M« •« th. "MU Mobr«» Md
OhOrlMUMtrtO MrtMOO MM "hMMd Off with . M-rll"
foMM". th" 1i«tol« fluid -M than oollootM uallKI •
wmtmm piptm in •»" UMllod wWl" ""O "torM ot
.ao'c for lurthM MOdMO. Tht IIMMMlutl»»"tH«»
ot «Mh 8*»ld WM t""tod •liwltMtoMly by oiwUw "<iu"*
oomtlty at th" ollMtoio i>a 0,9 pat mm rhloMo
•«:. PotltlM "-^d WM. Mhje«t«! to Ht tm MOlOfiM
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knam md aerw to dctemins Its specificity*

Sxperimental infection studies

Carrots

Tin? contnon Indian green parrot®  { age n o t ase eesab le  3 

were purchase# from a local pefe-bird dealer* on arrival 
l a  the la b o ra to ry  thoy were k e p t under o b serv atio n  fo r  

a  weak during which they wore tested for the or^senco of 
any fJD antibodies or virus m  described previously#

Chicks

m y  old unvaccinated chicken received from the 
University VxMltty ram* ttsnnufhy* More reared in the 
laboratory tc the raguited a ,e  b e fo re  they tiere used tor 
experimental purposes*

virus

Three strains of hcv differing in their virulence 
were umd for expertr? ntal inicctiane*
a) strain of trjv ueed for challenging vaccinated birds 
fed maogonic strain C lessorov 3 
c3 itentogenlc (it strain)

All these strains of tsr virus were received from 
Veterinary Dial© d.cc.1 institute* baled®# '’ince the degree



of virulitfiM of f irot ttroifi not it

•iibJ«otod to variouo to d«t«rmln< ito vir\t|orieMi»

Mtofi dioth tJUM

iioriai diluU<*i« of th« virus vm m»do upto

and th« last tbsoo diiutiona mtm Inooutatad into tht

ailantoio eavity of tha tan day oi<S notoryonatsd oo^*

togs oora uaod for inoeuiaticn of «aoh diiution of tha

virua and inoiaMtad* CaodUno *ai« dana at avary Houro

and tha raaulta oara raeocdad* tha mean death tima

oaiouiatad from thaaa romita aa daaoribad in poultry

bioloQiea U9il3)«

zntraoaralarai pathtsgaoioity Xndam (XCPi)

(

tmi0 day<oid latvaeeinatad Ohitica oato iooeulatad into

tha oarabrai oortax# %dth o«l mi of a I in to dilution of

tha ainia# oaing a aS gauoa fiaadla« to anothar fiva#

Oayi^»id chi€9«« 0#l ml of atariia normal aalina vae giaan

intraoarabraiiy# aa oontrola# tha hlrda vera then houaad

aaparataly and obaatvad for any davaloprntnt ayim^toma or

daatha till the Qth day# tha fCW tiaa oalculetad ty ttaing

tlia faotor *0* for normal# ona for aigna of diaaaaa and*a*

fordiath# tha awm total oi all tha faetora aaa dividtd ijy

tha total noahar of ohaarvatioiia (Hanaon IftS}#



tmtgimnmA indvx (xvpx)

Si^jht; Hit It oX(S uttwotttnflted dfildc# lncKiuliX«tf

With 0»l «JL of fcht Uto dilttUoii of th« virus mihcutansously#
Control hlrd# %itr« »lr«ultaii«oaoly inoeulatsC wlWi o#l •!

ctf st^rlls nottiial »«lln« ly ̂  www rout®, than ttw hlnSs

war® hoiMMkI stpwawitoly aii<3 %rtit«h®<l doily dxr eyisptomo#

pmpojj^wlo i(id dooth till th® ICth doy. tho TVPt woo
ooleulatod hy uoing th® footer •o* for nonnol# one for oigoo

Of diooooo end two for jiorolyoio and 3 for dooths* 'H*

oui® tetol of oil the footoro woo dividod lay th« airdsor of

ohoorvotieno {wmltry «Uilocioo» 1963)*

Bolaiieod salt solution <«»S8)t< Cttniiiatfhwi#196d)

iho fW*uiro^ (*?*2) woo obt»ln«d lay oiJdiiig t.t jpor owat

ooaiupi bleortienoto oolutiifii*

Gro^h nodiuRi

Bolonetd salt Oolution auttplowontod with

0*S par dtot laotallMfNifi hydrolyaat®# 0*1S par o«it yoaot
axtraot and por dont oalf Borm oeaatitutad th® qrcm^
mmrn* /vntldbtiea •% the rato of aOD U^U of pwiclllin*
aoo laiofograwa of otraptORtrclh ^ untto of >|fooiit«%lii
par itl waro oloo oddod#



tisciM ottlttnm oMOntaiiitiiQt

ft wm pr«fMur«d «• tbowe# «MO«pt tmt ttm Mrum
/

cono«t)tr«Uort hiccM^jht doum to 2 por «^t*

Cttlf MCUM

]||ooa oolifiotod frooi bull cdliwo of about caao to

OCM ana a half yaara of ag«# ima to clot in a

alantlng |N»«itioit and rafricoratad ov«mioht for aaay

aaparation of aorum* aorosi thus asparatad waa

tranofax^d to a atarile flash# inaetivatad at $a"C for

half an hour# filtsrad through asits filter pads# and atorad

at «2o*c until uaad#

OilaiuM cuauftaaiiii fraa huffar

Straparad «a ̂ aiarihed by Cunnlnghan^Ciaad)#

?•$ par awnt aodium hicarlianata soiution

Praparad aa par ths mtthod daaoribed by Biahai#^! Us

h atoch aolutioct of S per cent trypein (ItlSO difoo)

waa prapAsad in chfwpbs# atariliaad by fiitration throuph

aaita filar pa«hi# diatrlbutad in lo Ml ifiiaiititiaa and

atorad at Kha aorkingi aoluUon waa rreparad by

diluting tha atoole aolution aith cht wii to giaa a final

canaantratiafi at 0#2S par nante



Afttihiotie MoXtttioii

A tftoek soiutioo of Sonsjrl, ptciiolllin «»#

d|hf^dk^%r#^toii9>eiii %nm propor^tf in •t«ni«

diatillod i#«t«r and psoeorwd «^0*c« Th# oonoantration

of thMo antiblotio aolutioii Ha* adiuatad in ouch a niy that

uhaQ t nil of thia mixtura wm mOCktd to looml# a final

conecntratitm of 200 f«u* of panloiilin and 200 mlerooraM

of atraptoayoiii pot ml aoa ohtainod*

tiyooatatlR

•toek aolutlcfit to eontaitt 8000 unita par ml In atarlla

dlatillad matar ana atovad at «n20*C«

cmakao aaOryo illmmoiaat oulturaa

1%ii«iaap old aifbryanatad ohiokoo aofa mara omtdlad for

viatotiUty and tho air o«ll mmS hand of the amlcfoa woia

mmrifitd* Aitar dialnfaotliig mith aloohol tht air oall raoloo

maa out with oara ampCtoring atarila aoiaaora* Tha aaisryoa

wm tranafanrad to a Pttri diah containiiig CMr«iiaK!i mith

300 s«u« Of paniollUn# 200 mlefograma of atraptomarelii and

so unita of myoootatln par ml* tha haad# lifdaa ag»d riaoara

of tm aObrroa mtra ramaaad and tha raat mti mifiead %iall

with aoiaaora and waatiad twlot mtli Ciofwptta^ tha minoad

tiamiaa waira than tranafarrad to a trypainisation flaak# to

wiilOli |Mra««ariMNS o«3S par oant trypain aolutian m§



added at the rat* of 25 ml o^r enbryo* a fciflon coated 
magnetic stirring bar was Introduced and stirred on u 
magnetic stirrer for 3 ntnut^©* t v  su'-'ernatem: was poured 
off and washed with fresh pre-war me a trypsin to remove 
any cytotoxic factors# if present* Freeh iryr<*in * as again 
added arid stirred for 20-30 minutes* This dispersed cell 
suspension w s  filtered through a sterile doable3 layered 
muslin cloth* The filtrate was centrifuged at loo g for 5 
minutes# discarded the oupernatent and resustended in growth 
medium* The nrocess of washing was repeated twice# At the 
end the cells were resuspended in growth medium# to get a 

final concentration of 5 x lO**® cells ner ml# &nr* seeded 
Into tissue culture tubes containin3 cover ellrs in t ml 
quantity* Tfrv* tub** were th^n Ir.oub̂ ied at 37^0 in a 
s l a n t i n g  position*

Oytopathic effects (CP* )

Tubes with satisfactory monolayers vrre sslected#pour^d 
off tna gra* ±b nfMun and the cell layer cashed x 1th 
maintainence medium* To each of thsce tubes 0*2 ml of a 
Is loo dilution o" V\o virus was inoculated anx? incubated 
a* 3?°c for one hour# to facilitate absorption* following 
this absorption -^rio *# the? Inoculum was ooured off# w jbheJ 
again with nnintainenee nediu. 1 and incubated at 37 cC*
Control tubes wrr^ similarly treated exceot tliat 0*2 ml of
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M#M# replaced the virus inoculum# it 24 hour intervals# 
the tubes were examined under the microacoue for cytoptthlc 
effects# Qovnraltp culture* inoculated vith the virus were 
stained either by Glemsa or Hnemoto ,/lin and "osin # after 
fixation with methanol or forihosaline#

Expc rimmtal infection - 1

Twenty parrots which were pre-tected for the presence 
of Nli antibody or Virus m m  divided into thre-̂  batches#
&atch A and 3 consisted of seven birds e&chand Hatch C six#
■Sht first two batches were inocul^t d with 0#1 nl of
undiluted virus in the form of infected allantoic fluid by 
intraoeeular and intranasal routes resj cotlvely# Thp tnircl 
batch of birds was Kept a* uninfected controls# 'XI the
three batches were ?;ept in separate ea^es to avoid
croee-contemlnation# The birds v* re examined daily for the 
development of any systems or deaths# cloaca 1 and throat 
ff̂ abs were collected from all the 20 birds from day 4 ontardn 
for virus Isolation trials# hpleen# liver# lung and brain 
of dead nirde wre also col’ecfed separately ana preserved 
in maintsin^nce medium with antibiotics for virus ieolation# 
Pot histonstftologlcal examination they wore fixed in lo 
per cent formalin#

contact infection
The possibility of infected Narrate tranepitting the



disease to eusceptlole chicken was studied by keeping 
unprotected week~old chicks (Six each} along with '’latch A 
and 0* Cloaca! and throet swabs were also collected from 
these birds# fcntiuody response to NDV was studied fey 
collecting blood at weekly intervale till the 6th week*

experimental infection *• xx

Thirty six parrots divided into six group o£ six 
each for further infectivity studies# Che first tt a groups 
(x and IXJ were infected with the virulent toy diluted 
It 100 by intranaeal and subcutaneous routes respectively#
The dose for each bird use 0*1 nil {Table 9 and 10 )*

The third tjrouo of six birds received o#25 ml i«Gcn 
of 1 in SO dilution of sComoEGV strain of the virus by the 
subcutaneous route# One vial of nanikhet disease vaccine 
for day old chicks (ri) 01luted to 10 ml was given tc fourth 
batch o£ parrots at the r&te of one drop each into the 
nostrils and eye*

xhe fifth groun of parrots were left unlnteetea along 
with five# S«weok«*old unprotected chicks that ver<* infraled 
with a l in loo dilution of the virulent nrv at tnc rate
of 0#1 ml per bird by subcutaneous route*

32

Hie reaminlro 6th group of 6 psrrote was kept as



uninfected controls* All these groups were kept xn 
separate pens with atone walla in between# so th st no 
cross contamination occured between groups*

Contact infection

The possible spread of hzw fron inrectal ^rrotc* 
through different routes t,as also studied by keeping 
unprotected S week old chicks {five eaoh^ alon i with 
group 1 and 2*

All the birds were examined daily for the 
development g£ symptoms or deaths* Cloaca1 an i throat 
swabs were collected from all the birds from day three 
om-ards* Tissues such ao liver# spleen# lung and brain 
were collected in t̂ 0**a for virus isolations* ivces 
of all the above tissues were fixed in to oer cent formalin 
for hisfcanatholo ical examination*

Challenge with virulent riDV

Parrots that survived infection with lentogeuie 
strain of HPV# and all the chlok& tiafc wore kept Cor 
contact infection studies# but did not nho* any 
manifestations os *n were challenged with 0*1 mi o£ a islgn 
dilution or the virulent atrain by subcutaneous inoculation* 
All the birds were examined daily and on death# they were
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examined tost the presence of any specific lesions. tissues 
such «at liver, spleen* lung and brain wre also collr et^d 
from these birds for virus isolation trials.

The cloaca1 and throat swabs and tissues collected 
from ail axserimental bird® were subjected to virus 
isolation trial* as described previously.



RESULTS



PCSULTS

Incidence of ND in Parrot*

Serological survey-

out of 103 blood samples collected from parrots from 
various parts of the state# only 16*3 per cent were found 
to possess HI antibodies again*! (Table 1)* The HI 
titres ranged from 20 to 16o.

/irua isolation

Seventy cloaca 1 and ioct'jtvo throat swaps collected 
iron parrots iiih*sbltlr,g in different parts of Kerala 
(Table 2) war© screened for Rnv by inoculation Into the 
allantoic cavity of t©n-doy enhryonateo ejgs* Aj$antoic 
fluid collected from none of the inoculated embryo t gave 
any HA with oaiCKcn i’LC, All simples were found to be 
negative evt*n after tnaeee olini p&os&ges*

Patbotyming of the Virva 

l*«dn death time (?TT)

The mean death tins at terminal dilution wcs 
calculated to foe S7 hours (Table 3)* The deed embryos 
showed haerrmornage at the suliocclpltal regicn and all ov*r
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the* akin* Vhp abdominal region of the mhryo was 
oedema tons*

TntracerobrQl pathogenecifcy index CtC'")

Inoculation of Is10 dilution of the virus into the 
cerebral cortex of ten# day-old chicks caused death of 
all the chicks by day six (Table 45* The index m s  
calculated to be 1*60 «

Intravenous oatbogenecity index (T'/T)

AJ1 the chicks that ware jiven o*l ml of l«lo 
dilution of the virus oubcutanaously dieu by th"5 fourth 
day* and TVPX was found to b« 1*56 (Table 5 5*

Cytop3thic effects In chic* e r ^ r / o  f ihrool^ats tc~ 5

Satisfactory monolayers of chicken embryo fibroblasts 
were obtained 24 hours following seeding. 'Tic cells wr^ 
more or less spindle shamed with acidophilic cytoolasm 
which contained few vacuoles and granules* Th<* nucleus 
was centrally placed* nore or less oval in shape with one 
or more nucleoli (rig.l).

Morphological chan je© of the infected cel la 
apr«ated b y forty©igbfc hours w«rs characterised by
rounding or cel la* Tha chon jee first obc^iv^rl along
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the periphery of the mnola/ers* By about seventy two to 
ninetyslx hours# syncytium formation by the affected cells 
was also a characteristic features. 3y about ninetysix 
henjre most of the cells got detached from the glass 
a rfae® (Fig,2)# Cbverslip cultures taken at different 
intervals to study the CP" by staining with Itaenotox/lin 
and -osin shored c/fopiaanlt* granulation ant, eoaancphilic 
Ixitracytopiannic inclusion bodies*

Ejrpcrimf’ntal infection with undiluted virulent strain of t ds 

Xntraoccular infection

All the seven parrots that received undiluted 
virulent virus intraoctu3 arly # showed symtonr of 
inopoetance# conjunctivitis# rco-*iratnry 'Usires*# dnxsning 
t/inga# leg maraly^is and diarrhoea# from day t-{c inwards* 
Mortality was observed from the third day and all the 
parrots died by the sixth day of infection f'rablc 6'* ^irus 
isolacion was possible from the throat mmha from day three 
v’hile t-hc eloacal swabs became uosiLive only on ^sy five 

six* ^irus vas ioalated from the eol^en of ^11 the 
seven birds# \*hile isolation from liver was ros elide only 
from four* The number of birds that gave positive icolaticni 
from the lung and brain were six an1) tso rc*t* act ivrly*
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Intranasal infection

The seven -carrots given undiluted virus intranasally 
vhcwsd the sane gyroto-nr dneerl^d a hove frcr” day two 
onwards* Daath was nofcictd from day throe onmards anJ 
all toe birds were dead by day six (T^blc 7>*

Virus excretion from the throat e ;abs ? as possible 
from day three onwards and that from the cioaoai swab* 
was only from day fair*

Virus was isolated from the spleen of ail the seven 
birds while only 4 isolations was male from tbo liver#
The number of isolations neda from lung and brain were 
six and two respectively*

Contact infection

<M l the u n p ro te c te d  c M c h e  kc >t a lo n  * w ith  th e  

in: ecrsua parrots ecasre* ted thv vime? through cloaca 1 and 
trochf'ul rcuccj3 front 3uy t^n onwards and cl&toC IT 
anti jo ties Cram <3f»y twelve onward® (Table 0)* Vhe Hi 
fcitros ranged Iron lo to 16D*initially and later on the 
tifcre was found to be decreasing* By the sixth week#only 
three chicks shewed an antiJod? titre opto trn â '! only 
one chick was positive for v ir a l  excretion through the 
aioacrf 1 route# Jho control narrota were normal even after 
fcht exTfcriment*
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gjqxjriraenfcal Infection with vsrloue strains ot ?«DV 

mtcft I

In the six parrots that were given a*i 'til oS IslOQ 
t3ilutiors of the virulent virus subcutaneauely, aynr>ton» 
of Inap jefctunoe, leg and wing naralysis, diarrhoea and 
depression were seen from day two* ^our of the six Mrds
clxed by Uv* third day and lit** r^alninv? t w  by the fourth 
day (Table 9>® "'’Irus m s  excreted through thn cloneal route 
by all the bird"* on days three *nd four, while only one 
bird excreted the vit us %  tfu trocheul route on day three* 
Xh<jikition o" d r m  possible £ro*s th* uplf*eu o4 all the 
si? '-'arrofcs, fror* the 11 /ur of to *r b_rds uno Cron the 
lunge an 1 brains of ts o birds each*

Batch II

Thv> group of six ^rrot* that received 0*3 ril of 
3slco dil stlc>D ui fh virul'-m vitus 0/ ir.tr jossal * jute 
iilao inowad to'- 3enn nynpfonc 3«scribed a! Ly day two 
onwards* One of siier diet on tube cccon day itself . hile 
the others died during df yp Uu*oa to live C iad* 10 *
Hx* sitnation of the clo&cal ^nl txauh? a3 awuba ^ho ad that 
viruo w-̂ s excreted uy th.* tchencal toatv in d 3  whn hards, 
vnllu only tour birds excreted the. virus Uitamh d o x m *  
virus Vci« I elated from tMz uplcrm an? Xunj of all the six



parrots# while isolations from liver and brain were 
possible from only two and on® respectively#

Batch txi

All the six birds inoculated subcutaneously with 
Komarov strain of hov showed symptoms of ruffled plumage, 
diarrhoea ineppefctanee and leg and vint paralysis iron 
day four# Four birds died on the fifth day and the 
remaining tux* died on the sixth and seventh days# ‘toa*alnotion 
of the closes! end throat swabs showed that </irue was 
excreted throt^h the cloacal route by all the s ix  parrots 
while only two bird© excreted the virus on day five by 
the tracheal route# Virus was isolated from the spleen and 
liver of all the six birds# while isolations were -possible 
only from the lungs of throe and bruins o f two birds 
(Table IX)#

Batch XV

The birds that received lentogenic strain of MV^l) 
by intranasal and occular routes remained healthy an3 did 
not shew any apparent aymtoras until two weeks* -wot 
©xix>sure* Cloecal and throat swabs screened for virus 
excretion showed that four out of the el*r birds excreted 
the virus by both routes for a 'jcriod of fifteen days#
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Haeroegelutination inhibition antibody tltroa wore U 20*
On challenge with the virulent strain after day fifteen# 
all of them showed symotons oS HO fron day four onwards* 
f̂ ortality wee noticed frcn day six and all were dead by 
day 3(Table 12)* All the birds excreted the virus by the 
eloacal route while only two excreted the virus through 
the throat* Virus was isolated £ro^ the spleen of all 
the birds while Jeolations wore obtained only fron the 
liver of five# brain of four and lungs o£ three parrot* 
(Table 12).

** >tch v

Six uninfected parrota were knot along with chicks 
injected \ 1th virulent virus* The chicks shn*o<3 synptons 
of diarrhoea* torticollis# win« drooping# Irsap” ettonc* 
and died fro^ day three to five* T*»e contact parrots showed 
sy’Tptons of ino oettane®# conjunctivitis* srrohcea and 
drooping of vinos iron day six onwards* Phree parrots 
oled on the seventh day* on© on day eljhfc ->n' th^ remaining 
two on day nine (Table 135* biani nation od i he eloacal and 
tracheal swabs showed that virus was excreted throwjh the 
throat by all tho parrots* thilo only three excreted the 
virus through the cloaca! route* virus • ao isolated from 
the spleen and lutij of all the oirds ’ hllo isolation was



possible only from the liver of four ana brain of tm* 

Contact infection

The Eive^mak old eblcke kept along with Batch 1 
acid 2 of the Infected parrots# did not show any a/motome 
of the alnessa* But fcheir eloaeal and throat swabs n̂ ere 
positive tor virus from? day- io and the number ©£ positive 
oases diminished gradually and fey the seventh week none of 
the chicks excreted tne virus# Hie a«ra showed the 
presence of MD antibodies from clay 12 and the titre ranged 
between ten and eighty {Table 14)# The control parrots were 
normal even after the experiment*

Challenge with virulent inv
The ch ic k s  kept f o r  c o n ta c t in f e c tio n  s iu k to s#  < hen 

challenged with Uw  virulent virus# showed symtons from 
day two and died on day three and four* These chicks on 
necropsy shewed s u e c if to  le s io n s  of l?r* l ik e  ’O tecM al 

haemorrhage in tba proventrlculue# mQ&echl<al 
and necrosis of the caeca 1 tonsil© and hemorrhagic lesions 
in th» intestinal tract*

There was no marked gross lesions in inf acted 
parrots except oiljht enlargement oC the liver and snlren 
and haemorrhage lie law th« skullcap* i&croseocdcall/ liver
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Shoued diffuse engorgement of sinusoids, focal areas of 
degeneration and tiecrosls of the hepatic cells (rxg,3)# 
there u?as isolated foci of haemorrhage vjth scattered 
lymphoid infiltration* spleen shewed congestion, areas of 
haemorrhage, multiple necrotic foci and con̂ «stioft of 
sinusoids (Fig*4)» Umgo showed ocm jesfcioo and focal areas 
of nonsuppurative pneumonia (rig,S). fr.sin had congest!on* 
degeneration of cells and gliosis CHg*&)*



ftseulta of screening of hloal samples of 
parrots £©r now castle disease antibodies

Table 1*

»o*of FI test MX test Percentage Range c%eas parrots positive negative positlv* tltro

Calicut 20 «* 20 «* m
PQlgfmt 9 2 7 22*22 20*30
Triehur 41 - 41 - -
Ouilon 21 8 13 33.09 20-160
TTlvandrutii 12 7 5 58*33 20-160

Total 103 1? S0 ie,so

Table 2

Results ©£ sxaminoilon of cloaca! am? throat 
swab o£ parrots for NfcV ieoiation

&»•«£ C T Percentage ofgvaba positive■/ureas c T * 4 *p o

Calicut 10 6 - «* 4«S •*
Palghafc 6 4 m -
trichur 36 22 - «9i m*

Ouilon 12 10 - «*
Trivuo<5ru73 6 - - *
Total 70 42 «4 «*
u a s t f f l e o B B M a t f i s a i s e B e a o t i a a o o f t a f f S s J B i s HC - cloaoal swab T — throat swab
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Table 3

Hean death time ot tho strains of trrv 
received from vit, P&lode

Dilute on of
SlrS 8 16 34 32 40 49 56 64 72 SO

1 0 ~ 7  « * ■ » « * « »  2 2  3  1  « * * »
l a " 3  «  *  4. «  M  3  2  2  1  -
la*’9

B 8 « I I B S » B e « 8 B a K a 6 0 0 * B 8 a M B S O l 8 B - t S - n a
f-fean death time « Sum of hours at nhich embryos died

Total numbsr died
» <3*49H(2xS6)+(2x64)>(l:x72} « 57Q sjuswssbi

*b *s «3 a G e a 3 a e B i O B a t 9 a * a t t f i » ( i ’4 ! i « i s o a a a a  e*
Table 4

Xntracerebral pathoQenccity indtix of the
strain of nov received from vsi/^alole

«*#*«»«»
Daya

«»
1 2 ~ "3"*

4m mi m
4 s V

m «r «»
7 Total ractor cvn of 

factor
fcath ** S ? a 9 9 io 43 2 96
Siqns e 4 2 1 1 2 e* 17 1 17
normal 2 1 I 1 40fe - 5 - «

70 113B B » a a B » a B a a ,s a a 7 s o a a a o ' i i s o o  s  *s tr* 5 0 0 3
intracereforal oathogenecity index « 113 ^
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Table 5
Intravenous pethogoneaity index of <JDV 
received fron VHX, relode

Day* 1 2 3 4 5 6 Total Factor ^un offactor

Death ~ 3 4
Signs - 3 3 2

Paralysis

1 3

8

3
1

39
0

Hornsi 6

30 47

a x a a a t s « « » ( 9 e a » a c s ) i a t i * s t j i g E n s i » t ]
intravenous ^thogenecity index «, 47 * 3 ^ 5 5

3 0  %»<S48gKS3tA



Reau Its q £ infcraocscular infection of parrots with undilutad

tefele 6

virulent virus

Observations in days
‘"ySptO'tS fio.ofbirdsde^S 'Throatawafos

Close®! 
swabs

.eolation
een livsr Lung Prain

1
2

4
5
6

Inapr«tfc^nc« difficult 
r e s p ir a tio n #conjunctivitis#winq - «•
droop
Do and paralysis of legs an 2 wingsdi urrhoca 1 1

no 3 3
t o  2 2

DO 1 1

2
I

1

3 1

2
1

1

2
2
1

c « S s » # # « a x j a e s a a b  f  a o s  b

*4



T<afcl<* 7
ssperinent X
suite of intranasal infection of parrots with undiluted virulent virus

?SŜ UOEIE Eynf*0ra8 S ’??!   Virus laolatton________________i.. days nird® S^emi' S w  ISi'r BriSi
am*a swabs

Xnappettnnce*respiratory distress# * *"conjunct! vi tiediarrhoea
ro with paralyticsymptou® 2 2
to 2 2

ro 1 1

m  z 2

2
2

t

2

*  a  a »  is » » • « « « s  c  a a a  a c  a a « » a » a a e * » o  a »  # a  a  «  a

©



Experiment 1

Contact infection studies of chicks

Table 8

Observation# Batch I* . Batch ft**
Lis days Cioasal

swabs
positive

Throatsruabs
positive

Mo.of bird® with itXantibodies
Hangs 
of nx titre

Cloaca!
swat
p o s it iv e

Throat uo.of birds "ange 
swab vtth oi of dl positive antibodies tltr©

IQ 5 6 - 4 6 #*» m

12 6 6 6 2o~%m 6 6 6 2 0 - 1 6 0

17 6 4 6 10-30 6 S 6 10-9©
2 S 4 2 6 1 0 - 4 0 5 3 6 1 0 - 4 0

3 2 2 1 4 1 0 * 2 0 3 1 3 1 0 - 2 0

4 0 - - 2 1© 1 «w 1 1©
s s  q  a  e  * s  a  a  *: a * as »  a® as a  a  s  e  a  » 49’ Oaf' 29 SK ®  «  «  a  a SE3 83 W S3S £S ra ®  a  a  ffl » a  s  a  i

* Chicks kept along \?ith parrots infected Pith un 11 luted virulent 
©train of hnv by intr^<5ecul*sr route

** thicks Vot clots :j with r^rroto infected ri*-h unbUuted virulent 
Gtroin ^ ^ by inurunaaal route



f’esulfcs o£ &ubautmsou& lnf«etion of parrots vlth virulent virus 
ClilOO dilution)

Observations 
in days

Systems &0 mO&
birdsdead

virus isolation.
Ctiroat'J . Spleen Limv Lvnrj ^rain
swabs swabs

Xnapoettance ̂diarrhoea*
vinn droop
Do vsiUi ley parai/ci*3 
an 5 degression



Results of intrsmaa&I infection of parrot* with virulent virus 
Cls 100 dilution)

?S“S Z , UOnS '£**=“  " " **•<* ____________Virus isolation
*** i~J2s Throat Cloaca"! ’ Sple^i "hiVcr ' btiig

swabs swabs

1 —
2 Respiratory distress i i * 1conjunctivitis * A ~

JLnappett&ne® difriculty
to  !W «

3 Vo and paralysle ofleg© and wings 1 1 1  1 1 1 -
4 Vo 3 3 2 3 1 3 1

5 ro 1 1 1 1 - 1 -

Table 10

* a a B a a a B » ® B t B a B a K S s * * s s a « a K o s B a e * a a ® B a a a ! a a a « » w 8 a



Results of subcutaneous infection ©£ parrots vith Konaorav strain o£ nsv
Table 11

? ^ » L tionB srv**** «° -° f __________________ ,J L r m  lsolatlon _____________________ _
in days ibro&fc Cloaca! spleen btver Umq Brain

m * »  swabs

4 inappe ttance#dierrhoea 
\iin i droop vith paralysis o£ hrad and
necfe - * - - - - «*

5 TO 4 2 4 4 4 3 2
6 TO 1 ~ 1 1 1 • -
? DO 1 « t 1 1 «» *

a a a a i * « a * a s r o 3 3 c a c ; a a « ! c i  a « a s « a » 3 « a v ~ a s s n t t 3 « *  a  ^  *



Table 12
R e s u l t ©  o f  s u b c u t a n e o u s  i n f  a c t i o n  t - d t b  v i r u l e n t  v i r u s  
title® d i l u t i o n )  2 w e e k s  a f t e r  i n o c u l a t i o n  w i t h  F I  v a c c i n e

O b s e r v a t i o n s  % i a p t o ® s  H b » o £  v i r u s  I s o l a t i o nti d a y s b i r d ®  t h r o a t  d e a d  s w a b s
C l o a c a !
s w a b © * > l c e n M . v e r U s n g B r a i n

4 i m p ?  e t  t & n c e  # d i a r r h o o a # 
w i n g  d r o o p  a n d  l e q  p a r a l y s i s _ Mft

S ro> m- • * • « i#

& r o 2 t 2 2 2 I 2
? 130 2 1 2 2 2 I 1
8 r,o 2 • 2 a i I 1
«* a* * ® » » * » S S ® I S 8 S B a as *s m tt as a* ar »  he e$ ~m as »  jo e 06 as .-s» W »  «s w  «s *5 as



Table 13
Result*? of contact infection of parrots frcro chicken

Observations in day* Symptoms VjgtiS isolationKo.of
hix& ™
dead Tteoafc cloaca! Spleen Liver teng 

suafca a*rabs
Brain

6 inoppettarsc©# conjunctivitis#diarrhoea and ring 
droop

7 C o
8 C©
© ro

gtsassssasasssssaasrao assoswaotasasss sa «c -es s  »  i# a  e  at «  s s s 2 i » s i t s a » a t « s ® « s !

V»



Table 14 BKpezrlfasnt tl
Contact infection studies of 5 chicks each kept along t&th
infected parrots {Batch I and if)

Observation© Batch 1* Batch rr»*In days Cloaca! Throat ??o#of bird* Reage cloaca! Throat &©♦©£ birds Ran e©wabas swafea with Hi of HI sv&he s%rabe wi*h ‘II of HIpositive positive antibodlea titre positive positive antibodies titre

1 0 4 5 «* $ 5 -**
XI 5 S 5 1 0 -8 0 5 5 5 I0-S0
25 5 3 5 10-80 5 3 5 10-40
32 4 2 5 10-40 4 1 4 10 -2 0
40 ? 4 1 0 -2 0 2 2 io
48 » — 2 10 • *» 1 10

e b s » S S 9 B 8 8 » t e « a O M sj » * * » a er » «f W5id *9 <a S8 -SB!T iS C3 c «w <a t2! sr aa as ■a* as atf *s
* Chicks kept with parrots infected is loo dilution ©£ the virulent 
virus by subcutaneous route

** chicks ^cnt % ith mrrots infect^ talth is too dilution of the virulent 
virus by intranaa&l route

v»
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DISCUSSION
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Serological survey

Blood samples collected on Hobut© paper strips frem 
103 parrots ehcwed that 16*5 per cent o£ then) possessed 
HJt antibodies to !JD ranjing from 20 to 150* tion© of the 
samples collected from Tlehur an 1 Calicut Districts 
shoved M> antibodies# while those from Tri vwidi un and 
Gallon District© had a higher percentage o£ positive 
cases then those from Palghat District* The serum ©amolos# 
which gave positive HI fcltres be Ion -fed to parrots kept 
as pets in households and allowed to mingle freely with 
domestic poultry and those housed in the Trivandrum r oe* 
along with pigeons* This observation suggested that 
parrots might have pic jed up infection* eitVr fron sultry 
or from the pigeons* Vaccinated chicle n was reported to 
excrete the virus end this could £orn a rource of 
infection to susceptible contact birds(rarmr and 
ror«roy#l$5o5# Th© possibility o£ pigeon fê aominc the 
source of infection to the parrots could not be ruled out 
as they v/erc reported to act as in&p-arent carrier© of \ v 
Cor long periods (Ulhrich anti £odan#1965f Vion*X97o# 
t ulochana*1991)» Serological survey of various kinds of 
wild* dom estic and s©mi«*domo®tic birds ahc*w©<3 that



5?

3*9 per cent of the free flying wild birds pontieŝ ed II 
antibodies to ND (Pearson snd f*eGann*1975)* they also 
observed thet 92 per cent of these positive cases were 
psitfcacine birds and pittas# Erickson *et al»(1977 a) 
also reported about three per cant of ill positive canes 
among parrots* The high percentage? of positive cases 
observed in this study (16*3 per eentlminht be doe to the 
fact that the serum series were obtained iron birds,’ lUcfr 
had iready access to domestic poultry or to inapoarehf 
carriers of HDV* However, the carrier state oC the pijeona 
in the Trivandrum Soo was not investigated* Other species 
c£ Dirda such as pigeons# crows and rsynas wh tcft could oe 
readily Infected with ndv (fiuloohana#jst el»19611 an 1 have 
easy access to |>arrot8# might also be involved in the 
infection of parrots*

These reports and the observations made in the 
present study suggested that parrots could rcaoond 
serologically to UDV#

Virus isolation

virus isolation trials made from 70 cloaca! an! 4. 
throat swabs were not successful# 7tef ever# Isolation of 
hOV Iron th** cloaca 1 and throat cwabo ofc 1 n^ected rorrote 
were rnnorted Iyy neickeon <1977) and TriOi. sonnet al*(1977a)*
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zuydam (195#) f aoloted hJW from the spleen of a sink 
parakeet# while Scott et a h (3956) isolated a neurotropic 
strain of the virus from the ticsues of a dead grey parrot0 

While rcportin ; the isolation of a meaorpnie strain of 
UDV from the spleen ox an hft lean Grey Parrot# Scott mi 
t inmm<196Q) oba rvad that despite its provn virulence# 
the spread cf the disease through parrots was slow,
AXlar (1969)# lJUthgen and t atchendorfcr (19*70)# *fcfscr and 
Def*0ta (1971) and rr ends unci mvelll <1571) also re ter ted 
isolations from the tissues oi dead j>arrota# Isolation 
of N!>v from parrots died o£ acute infection contracted from 
other psittacines was reported toy Cavill (1974). Allan(1968) 
reported about the isolation of vclogcnic strains of £tv 
from an African Grey parrot and *fele»toar blue wing parakeet# 
-hicn *- ̂ re apparently nomal. An asymptomatic carrier Stcte 
in parrots for nearly one year wae reported hv ‘~Fickson(I977)# 
and t dl>ccr#et al«(1973)* hentogenlc strains of ’ w=»a also 
icolated ixom parrots (̂ aues and xriPjeo#1978),

It If posaf1 le that Indian parrots are highly 
susceptible to X3DV but- no mrricr state oast in then#
They might get refaction from a virulent strain and succumb 
to fha direst or the Infection might Le duo to an avlrulcnt 
strain *ihich preduces only a subclinical inrectlor* leading 
to antibody production* once the catrota attain detectable



titrss An the sera# #*!£ elimination of the virus miuht 
telce place* Thio As in contrast to the report by 
srickson# efc al«t1977a) who observed that parrots could 
excrete the virus without any clinical symptoms for a
period of one year*

Experimental infection with virulent strain of M W

r&perimental infection of parrots with a virulent 
strain of HHV by intran&ssal or Antraoccular route produced 
clinical disease manifested by anorexia# diarrhoea and 
paralysis* Similar observations wore also made by 
Gcott,st al.{19S6)t Allan (196S)# tuthgen an-5 T oteftendor£~r 
(1970) and nuream#£t al« <1975)* Tha duration of illness 
of 3U6 days noticed in thin study was also reported by 
Scott al« (1956) * Qyrrfstoms following experiiirntal 
infection of parrot with a velooenio strain of HDV dsscriJ3Cd 
by rrickaon*et al*(1977a)were also noticed durinj the 
present investigation except that the tremors of head and 
neck were not present* Tnoy have? also observed that the 
parrots acted as carrier# of HPV* £"h« ■percentage of 
mortality reported by them was only 30 per cent as against 
the present observation of loo per cent mortality in bird© 
that received infection by various routes* The obeetvatlons 
o£ CaWill (1974) that th" infection was acute in parrots
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and died in 24 hour*# end the resort of Hanson (1973) 
that many parrots doveloned fatal infection with ?rv from 
which virus could be readily isolated was in agreement 
with the present finding®* The multiplication of the virus 
in the infected birds a© evidenced by isolations from 
various tissues indicated that the death was due to 
establishment of infection and not due to any toscicity*

Virus isolation trials employing the throat and 
cloaca! swabs showed that the parrots infected by 
intranaeal or intraocculer r<*utes excreted fcbr virus first 
through the reaolratory tract followed by cloaca* Throat 
©wabs iron these infected birds became positive for the 
virus by day three, while the cloe-cal swab® only by day 
five# The early appearance cl the virus in thr r epiratory 
tract suggested that the virce first settled and multiplied 
at thi© site# In contrast* in cases of su "cufcaneowi© 
inoculation virus excretion initiated by the cloacal route#

Releolatlon of the virus from the tlsnuoa were also 
possible from ail the dead carrots* The •‘ercenta'-'a of 
irelation© were# spleen# 100 per csnt# 1 m  j 85#9 m r  cent# 
liver 59*1 per cent and brain 20#6 per cent# ihe isolation 
of thg virus from the spleen of all th? infected parrots 
was reported by r"uydem (195?)* ocotfc# et (1956) and 
Hlrai*et al*(1979)* ^rickaon.et el,(1977 b) oould rc^isolate



the virus from 83 per cent of thf* tisruea of infected 
birds# There wss no difference its the initiation and type 
of symptoms# mortality rate or in the rate of re-isolation 
of th© virus# Cron parrots infected 'ith undiluted or 1 in 
10 0 dilution of the virulent virus*

i^perlnental infection with mecsocr nic {Komarov) strata 
of HDV

There wae a slight rolongstion in the Incubation 
period# when fcfv* birds were? infected with a ny’so^nic 
strain* The symptoms manifested were the same?, but less 
pronounced# Mortality was noticed from day five and aU 
the parrots died by <5ay seven* Virus was isolated from 
the tissues of all the dead birds* This finding ^ujgested 
that Indian parrots are highly susceptible not only to 
velogenlc strains# but also to mso menic otrains o£ h~A%

Experimental infection with lentogenic(f)strain of M V

rventhough symptoms were not evoked by intranaaal 
or intraoccular inoculation of a lentogenlc strain of 
mdv <Fi), ther^ was multiplication o£ the virus in those 
parrots as evidenced by an in areas in the H£ antil-ody 
titre In the sera fram day 12 onwards* Virus couli be 
Isolated from the throat ewabj till the ISfch day * h^n they 
were challenged with th3 virjlont virus* The "inti*oriy
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tltre that, ranged from 20*40 in thee© bird® were not 
sufficient enou<?h to protect then again si virulent 
a trains and they succumbed to Hr on challenge* in contrast 
to this observation# Dugue and nstupin&n (1976) retried 
that they could control HD in parrots by vaccination with 
a lentogenic strain (Larota)* The low antibody tifcrc that 
was obtained In the preeenfe study could probably be due 
to ttv lew antigenicity of this ©train to parrot©*
I edition of e lontogenlc strain of HD7 from normal parrots 
which vac non pathogenic to f* ve week old chick© but 
caused severe resn&rstmry disease in clay old ate© was 
reported by trewes and <SrJme© (197$)* Thie suggested that 
parrot*? could carry avjtrut^nt strains of Nnv# 7h«* duration 
of the car ier etatc* could not be assessed in the * resent 
etucly as the birds were challenged on day 15*

Uninfected parrots kept along with infected chicken 
picked up infection and died by day nine# after shoving 
the symptoms of wd* virus isolation© were also «nade from 
the cloaca! and throat swatoa and tram c,*smy« of dead birds. 
Cricks <3 1, c£ al* (197H also observed that parrots became 
infected within two weeks on direct or contact or oeure 
and 30 ncr cent of them died within 3~5 days.

Though none of the chicken kent in contact with 
infected parrots showed any symptom of th^ di&ea»e* Virus



isolation could be made fron them and an increase in 
antibody titre w&o also noticed from day twelve* Thia 
could be due to a decrease in virulence of the virus by 
the passage in parrots# or the failure of this ©train of 
virus to produce the infection by contact# An the parrots 
kept in contact with Infected chicken died of Nr and the 
contact chicken excreted the virus* and showed a slight 
increase in antibody tifcre# the decrease ©£ virulence of 
t‘nc virus on ~>ansaje in parrots as described by 
"rlckson.et al.C1977 h) might be the reason for the 
aboence or any clinical eymptono in th~ contact chicken*

The gross lesions of the infected parrots observed 
in this study were enlarg'-ftmt o£ liver and tploen and 
skullcap ha«jraerrhage# Similar findings were rc-orted by 
!rancis <19735# Pullen*«rfc al* (19745 and rrickson.ot a 1* (1977a5 
The microscopical lesions like focal areas of degeneration 
and necrosis of the hepatic cells with isolated fool of 
haemorrhage# multiple necrotic foci and areas of 
haemorrhage in the spleen# con jcstion and focal areas q£ 
non-sup~ur&tive pneumonia in^ lungs «nd gliosis In the 
brain# ware aleo ofesrr/ed by Cullfeft.ot al* (1974).
”rlckson#£S: al* (2977a) and Kitehnor and tliral# (1778)*
On the oth*»r han> the lesion# observed by (19735#
CavilX (1̂ 74) 5*nd Khreum (1975 5 were hntrtorrhatjic? onjteritls 
and tracheitis and rct&chsae and fibrinous de; ac'Ltlch in
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the air sacs#

Thoujh th- cloaca! and throat aw&bs collected from 
parrots belonging to different narfcs of the state ‘-ere 
negative for the virus* the detection of anti? otUee 
in 16*$ pei cent of the parrots examined suggested that 
the Indian parrots could m  Infected with dD*f*

infection with v& fcgente9 meso^enic 
and l*htogenie strains suowsd that parrots wer<* highly 
aueceptiols to the veloyenic and nerogcnlc strains of 110 

fifto succumbed to the disease ilthin a weeks’ time# but 
were racrstant to lentogenic strains* Although the 
p«rroca oicKod uu infection with lentogenlc strain# they 
dio not tuoducte antibody sufficient enough to protect them 
from the disease on challenge*

A carrier state that oj&str in mrrots as rm orted 
by i riekaon (197?) was not a feature of ir, an oorrote* 
However# parakeets imported Sron India w«r<- attributed to 
the disease outbreaks in chieken in Ajai ria (drausgruber#
1972) and Holland (Muyc?«-n#19$2)* Thin eon) . probably be 
due to the variation in viral sensitivity of wariour 
"‘peeler of parrots ’Utieroach und °cĥ  «*rt a (1971)# A© the 
infected parrots suecupo to Uv* disease in a time#
the cnoncea of uissemlrjation A* fch*- virus could oe prevent'd 
by ' uarantining th^m Cor <, ncrlod not leas than tec cktya*



SUMMARY



sum m y

Out of the 103 blood samples collected from r-arret# 
belonging to different parts of Hernia# 17 were found to 
poaaeao md an 14.todies with a tilr^ ranging from 00-160* 
hone of the aamlas collected from Trichur and Calicut 
Districts showed KD antibodies# while those frcn Trivandrum 
and oullon had a higher percentage of positive cases then 
those from Palghafe* The seventy oloacal and ficrtytwo 
throat swats coXiccte 1 from tTws? mrds were found to be 
negative for tha of arty virus#

The experimental Infection of parrots vifeh diluted 
and undiluted virulent virus toy various routes caused 
death of all the oerrata * 4thin a week of infection* Hie 
clinical symptoms showed toy these birds v/ere in&opettance 
win i and leg paralysis# conjunctivitis and diarrhoea# ’/Irun 
could be isolated from the tissues of deed birds* The 
percentage of isolation from different tissues were spleen 
100 per cent# lung 8B*9 per cent# liver 59*1 per cent and 
brain 7s#6 per cent*

I he irieaogcnic ©train of the vjruo (Kamorcv) was 
found to produce les© severe cymtorrjt*# tout c^nt  ̂r cent 
mortality oecned with an extended incur** uxon / ^ c io O  of 
& ivo days* Virus ioolatiou woo possible from ziv? cloacal 
and throat i*wabs cZ these bards h v fo z o da«*th*



66

Infection of parrots with a Icnfcrgenie strain of 
t5w virus Cri} neither produced symptom nor caused 
<teatfi$*but virus isolation was possible from & £«w of the 
parrots in their throat swabs* which lasted from day ID 
to 15 of infection* hmJUodles to i© were present in their 
aera from day 12 onwards* v M c h  declined gradually* These 
parrots succum5 ed on challenge with virulent viru«* sh wing 
the saspe clinical fcymptams*

Contact infection ctudies i*y nous in; uninfected 
parrot* along with infected chicken* v^rt effective ps all 
the six parrots wr~ dead by Ur nineth ih.y ot wposuro to 
chicks* However heusina ot uninloct-cd chicks along with 
parrots infected by various routes, wag not effective, in 
transmitting the disease to chicken* aw none of then 
developed any symptoms* thnujh a loo tltro of ^ lb-lies 
could be demonstrated in t v>n for a short pariol, JYrr,̂  cni-̂ tr 
also showed vim j excretion through the throat and cloae«l 
routes. Cor a Can dttya* but ©accused te> t V  diseono t hrn 
chiller* jed oith virulent viruc,

Mecrooe/ o£ dead parrot a shewed alight enlargement of 
spleen an3 liver* f4ier0«co Scatty deocnora?.ion m  1 nt'cruele 
of the hepatic cells* multiple necrotic £ .el jr. the spleen 
an*' gliosis o£ br<*in %#»re th« lesions observed*
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ttaddow,J.R« (1941)* ûnikhefc disease, the ureoent position. Indian, Fm* 2* 345. Cited by jDancaater,J.C*(1960).
Hanson.P.P. (1972) Wow Castle disease* In “Diseases of Poultry”, 5th ed. ( toCsfcad.̂ .S# Calnck. V 1*) Hambaldfc.C.F.y Reid. '.fi. and Yoder. K» . eds.}.Iowa state University Press, Ames, pp.619-656*



71

Hanson,R#P* (1973). Research »up*-ort on cantsol o£viseerotronic velogenlc New Castle dlasass and other disease***!* Am* Wti wed* ||3j 1094-1096.
Manson.n.P* (1975)* Mew Cattle disease. Tn "Isolation and identification of Avian rathocen*** (^tohnm.s.Bj 

5^rmuthr#C*H#V J»c. s<3©*).i»imol<3 Printing Corporation. Ithaca, Hew York* pp* 160*173*
Hifjglns.D.A, and Vong,F*^«r* <19633* Ne* Castle? dteoase In a Slock of Japanese quails* vet.Fee. 33t437-440*
Mifcchner^s.B, end Hir«*JL„K* (1978)* Isolation and growth 

characterlotioa cf rsittaoir?** Isolate1 In cM«V«n erbrym* I'yjon i&&* 231 139-146*
hofataO, M*o* <1354)* The secondary i*rp=v*ne response in chickens re-vaccinated with inactivate Ago Castle 

6l®mm ^iruo vaccine* tf* >> vet* ^BL« hfie* 13*604-606#
Ingalls,t-*z*«, Vespes,*V * and f^honey, A, <1951)* ieolitlon 

p£ Net/ Castle diserao virun fron the great horned owl* o* 3 s* vet* Am* 119871*
KarefcaJ,L# spalatin, J and Hanson, 8*r* <19593* ''3xperl~£ntal infection of vilcl birds vith ^astern e^iinc ' rice iiaXitis, 

New Castle dlse&fs© arH vehicular sfcesatitic* J» Infect* 105»1B8.
Rastula, V.is* (19SJ ># oaaervation on the pathogenesie of ins action o£ artificial New caetle? disease In oimona*

£* Mr.* 2££j«« ned* ii§£* 2?rl43—195*
Vjsjwvv* l*r* ena l swears, rv * <1971 >, ft* ^stlw 6 lean as in bird© of prey* Vet* Seg*|Bt432»
Kr«tncvQld,i *C* <19&B>* cited by Lancacu. r,J*r'* {19633*
Kra^wv^ld,f.c, and f'Sansjom.M, <19503* How Cystic diseasewilo birds ar a ©onre$» of infection* t-ten®ra:soa#5?tlS6*

cited by Lancaster, J* ~ * f ? 96 3} *
Lancaster, J*H, (1963). new castle disease -modes o£ spread* 338221-295*



n

Lancaster,*?.1*. (1966)* New Castle disease - a review 1926-196A. Canada Department of Agriculture# Ottawa, Canada. 
Monograph. 3s180.

Lancaster#J.B. (1974). /iscerotropic ve logenic Mow Castle 
disease in Canada, Proceedings KV rorlc3,s rojltry Congress# new QrJ-~ans, auaust 11-16* p.420#

Lancaster# J.S. (1911)* Mew Castle disease a review of the 
geographical Incidence and eplsootiology•Hid* Poult, Sci. J, 33:155-165.

Lancaster# J,n* and Alexander# D,J, (1975). New Castle disease virus and spread - A review of some of the literature* 
Canada Department of Agriculture, Ottatv, Canada, 
ftonegraph. 11: p.79*

Luthgen#W, and lbitchcndor£er#G« (1970), Hex? Castle disease in recently imported parrots. Dt.tinrartl. Vschr. 77:
407-408 (Vet.Pull. 41: 2313).

L*vov# D.K., Syurin# V.N.# Nikiporov# L.P.? Chumakov, v.Mj
Bsllansova# U.V.j Konstantinova, E.. A, and ^ahugailo.P.M. 
(1977). Natural foci of New Castle disease virus among 
birds in the U.c.S.R. Voproav.Virusologic. 3:311-316.
(Vet.Bull. 48:2252).

MacPherson.L.P. (1956). t’ome observations on tne erisoobiology 
of New Castle disease. Can. J. Como. Med. 20:155.

Makey#L,(1967), New Castle disease among oheasants and its 
prevention. Maqy* Allator. Lap. 22: 528-532.

Marthedal, H.C.# Yelling# G. and Padstue,P.B. (1973). The 
application of HI test in the control of New Castle disease. Bulletin, d<3. T*ofClce. International, 
des. epizootics, 79s 51-58^Vet.Bull.44:138).

Mastulich#"1'* (1974). Net? Castle disease eradication task-force* 
Exotic birds. Proe. rXT. western* Poult, bis. Conf.Davis, California, March. 11-13. p.64,

Matzer#o.N. and DeMota# E.(1971). An outbreak of Net? Castle disease in parrots in captivity. Revirta. de, la. Facultad. de. Medicina. Veterinaria. Zootecma.
Guatemala. 35 p. 23-28.(Vet. Bull. 42:744).



Efefchods for tha rxamination of Poultry aiolonlcs* 2nd ed* 
'"^^Leport ofr 'poultry raseaM AnimalHealth* Nat* Acad* Dei* Hat* Res* Council* »aahington* 

b.C* Publication* p* 1030*
CSsdt#A*&*J« (1979)* New Castle disease In Palcorss*£* u m * .  

ftia. 15i 479-400*

73

Qnunkwo.O, and Jfcraot* *!*a, <108q). Isolation of New Castle disease virus firon a parrot in Nigeria* Vet* rec* 107* 
170-179*

Palmer*S’*P* and trainer* 0*0* (1971)* in* infectious and parasitic diseases of wild bird**. (Davie* J*1 **
Andersen# p*C.i Kastad*L* and Trainer* 0*0* ads#).Iowa state University Prese* ’Nmesif* Iowa* pp. 3-16*

Pearson*J*t*# Senna* d.a.j seller* L»u*f carboy* c.a* and Drickson* c*A* (1975)* Cechniguea for fchr isolation of viruses from erotic birds submitted for importation intoU*'*A* Proceedings of the IBfch annual meeting of the American Association of l%tcrinory Laboratory Diagnostician- «
Pearson* C*L«* and ?ScCann* %&* (297S)* Role of indegenous* t4.1d* ocmi-dom^stlc and exotic birds in the episootiology of viaeerotoplc veiogonic New Castle cUscaee in southern California 1972-73* £* An* vat* ned* ^es* 167*610-514*
Pierson* c*P* end Pfow*C*J. (1975)* !leu Castle dloeaoesurveillance in the United States* <7* M *  vet* mad. As©* 167# 801—303* ’ '
Mvere* t.M* and nctawenllke* # r*r* (1932). a virus diseaseo£ parakeets differing from psittacosis. <7* rxi>, l*d*55s 911-934. ' ***
fcahai.L* (1937). Doyle*a disease of fowls. its dlagnocie and control* Cited by Lancaster* «?#*". (1963),
s©haff*K. (1974)*Sree flying birds aa spreaders of disease. »puit. ni£* 74615.
scott*c*R*# cifoaon* W*A* end Oanskin* d* (1956). The re-appcarance of New Castle disease in renya*Dull. Dplroofc* Pis* Afr. 4*65-63.
Scott.c.R* and t’lnmiXi* £*J* (i960)* New Castle disease in the grey parrot* J* Qtyrpfe "'ath* Cher* 70*115-121*



Spenik, aria Citkovta,M. <19725* Outbreak of t*ew castle disease In pheasants* Vefcerinarst&r, 22sSi3-514.
Sulochana,S. (1981). Personal communication.
rulochana, s., Filial, R«M*, Kair, G.F., Cudharna, r>## and Abdulla, P»K« <1982)« rpigootiolooy o£ New Castle disease in Indian house crows (carvue eplendens splendene* vgt, Ree* (in press)*
sulochana, 9. and Noir, O.K. (1970). a note on the isolation 

of New Castle disease virus from a duckling* Kerala, £« 
23&* sg|j* Jg* 337-339*

Thompson,C*H. Jr. (1955)* Virulent foreign Nav castle disease in patridges* Vgt.f4ed« SO* 399-402*
Ulferieh, F. and Sedan, u* (196S), Natural infection ofpigeons with New Cestle disease virus* Ĵ>* vet. Mted, 20»
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ABSTRACT

The incidence* auaoeptlfollity* mode of infection and 
duration ©£ excretion of the Hew Castle disease virus in 
the common Indian parrots (PsltUscula sgrongri) were studied 
In detail* The blood* oloacal and throat swab# of narrots* 
collected from different parte of the state were screened for 
tli# presence of N0 antibodies and S*iru»# Seventeen out of 
103 blood samples were found to posseoa Hi antibodies* The 
cerum samples which t ave positive- Hi titres belonged to 
parrot# Kept a# pets in households and allowed to mingle 
freely with domestic poultry and those houaed in CrAvandrum 
zoo along with pigeons* hone of the 70 cloaca 1 and 42 throat 
swabs were positive for the virus*

Experimental infection of parrots with undiluted 
virulent virus fey tbs intranssal and infcr&ceoul̂ r routes and 
by the subcutaneous and intranasal roufceo with Itloo dilution
of the sara# virus gave almost the same results* All of them 
died within a week#* time* after showing symptcw of 
inappetfcance* leg end wing paralysis an3 diarrhoea* from day 
two o£ in faction* virus could be isolated from the throat 
vnd cloaca! swabs end also from the tissues of dead birds*

Chicles kept along with these infected parrots did not 
develop symptoms of HD* fventhouyh thny oxer ate 2 the virus* 
for « few days* and had a low titrs o£ HI antiboii^n in their



sera* All tho contact chicks died of HD with typical symptoms 
and Iceions on Challenge with the virulent virus* The parrots 
that received tt messogenie strain (Roraorov) of the virus, also 
succumbed to the disease, hut with less pronounced aymntonw 
and with an extended incubation period*

The parrots that were infected with lentoganJLc strain oC 
tha virus (PI) did not develop synotoms ©£ the disease* 
However multiplication of the viro® occur <sd in these bir ne 
m  isolations could be made from cloaca1 and throat swabe and 
a alight increase in HI litre wee noticed in the s-ra, ffowevtir 
on challenge with a virulent a train of ?tv, they showed 
symptoms of ND* All of them died within eight days and the 
virus could be isolated from them*

Contact infection of parrots from infected chicks were 
quite effectivs, as the parrots died with the same symptoms 
described above, almost within the same time as direct 
infection* virus was aleo isolated from the tinauor? of the 
dead parrots*

The common Indian parrota were foun1 to h? highly 
susceptible to both veiogenic and nutogenic strains of HDY, 
but they were resistant to the lenfccrjenie strain* Uninfected 
chick® kept along with the parrots infepfc'Sd with virulent 
virus picked up the infection, and virus could be Isolated 
fro'"’ (h« cloaca! and throat swabs o£ these thicks* They also 
showed an Increase in the aruibcxiy litre* The frilurc to



produce clinical disease in chicken might he attributed tc 
a decrease in virulence o£ the virus on passage in parrots* 
The carrier state with the ientogenie strain of tlw vir^s 
could not be assessed as they were challenged after 2 werks*

Though a carrier role had been attributed to the 
parakeets Imported from India* the parrots in thie study 
were found to succumb to the disease within a week* This 
might, bs due to the variation in the auaaeotibiiitv of 
various species of parrots to NDV* The chances of 
dissemination of the virus could be yarevented by quarant tnino 
then cor a -eriod* not less than ten days*




