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INTRODUCTION



INZROTUCTLON

Nawcastle diaeaze (¥D) wus recognized au a wirel
infection afier the epidesic in Newcastlseoneiyne,
Bngiland (loylse, 1927) snd in Batsvia in Java {Kransvelsd,
1926). Inm Indie, o similar disease was rsported in 1928
by Bdwards in & farm at Sanikhet in Uttar Pradesh.
Cooper (1931) studied ihe disanse in detail and proved
that the vizus responsidle for Indisn Ranikhet disease
was idsntical %o the Zoyle's viras.

Newcastle disesse is still the most lumportant
fulminoting and fotal dissass among ponliry causing
uortality up to 100% in susceptible chiocken. Lsow
lathal forms resulting in orippling, impaired growth
and poor feed utilisatiom ameng ths surviving birds vlso
le2d %o heavy ecomomic less {iorg ot al. 1347).

Since 1927, greal attention has been paid to evolve
aulinbls methads of prophylaxis including general hygiens,
guaranting, compulsory slaughter of alling and incontact
birds and vaccination. The quarantine and slaughter
policies have been successful in preventing the establishe
ment of the dipeass only in certain countries. FHathods
of spread, the runber of birds involved and the prevailing
trade and saragement practices have appreciably intecfered
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with iho sr2dication of thw dissase {(Lancaster, 1977},

Puwring the pericd from 1968«77, some countiies have
adopied strict quereniing amd slaughter iogether with
vaccination {o reduce the incidence vf this dlssasne.
Under thiese eomnditions the veocoinmeticn progranse resultsd
in exisiance of velugenic fors of Yewecetle digeuss L
& magked foem (Shearpon ond lemeni, 1974). However, in
couniriee where vacglmeted Ilosk could be beld under
quarantine, the wee of live vascines provided a ureful

Kjexandey
odjunet 4o slunghier (lancaster ond 1975} and had
given antisfactory resulis in Scottland, Dlenmark, NHoribemn

Lralond, Southern Galifornis ant Canada.

Tha preumoiropic velogenie vizug infection had

vaen found to by ALflicult to sradicate by the conventw
ional guarsniing and slsughter or ring vaccination. In
suoh oaase inlansive vacoination of the whole population
ix the oaly safe method (Koapke, 1973). Vaccination could

by adopvad a3 a part of the eradication programme as it
can reduce the rapidity of spread of an epldemic und 4in
amdopia araaz systepatic vaccinatien of the totel pouliry
population kss bean found to be B succassful method of

zontrol {sllew et al. 1978).

LA
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Agunigation sgainat FeWoastla Aloeave dould be
efigolively ndopiad Jue o Lask of mulilpadeiby of the
antlesndy iygo, the blrds below 032 wask ol ags ac
vacolnzted with a leniogenic atlain followsd by &
boouee¥ dode 8% aboul GeB wogk wiih o Sgadganic atrain.
Thgwe mesogesle sisaing .nolude Meburaelly wocuing
vicas af secoptasis luw laval of pathogenicity (So4ak.n
waist) oF givaling sesdcliivaly aveanuvated by aserial
poseags i ssboyonited hon agee (Hukteswar HZB) o in
somz nongallindcsous hos’o {(Homarov asraial. These
vacoingg ave Ln aae for alilaasi ithrea davadea and have
oo wall atudied by Hitokyor and Jolnaon, €1948),
Wintartield gt al. {1957) an? Hemaom {1978).

Hawozatle disscss L3 andeadc 2 india w1l gontinues
am o turoal o the poulery industry, Vazcinzilon, with &
Tontagsqio straln ut the Lirpt week of hatoh a2 with &
mogoseaia vioun ab the age of A=t usaks, Le tha Youting
sroondure adapied for the gontrol of Yhis diseass in our

[T 3

-am selection of lonmtoganic atrains 292 the poiuary
vagination 48 nol muclhi esntrovaraial oince thay avs
igaas viruiand «nd ussd iz caloks, below ore wesk 62 aga,

having soume amowit of matsraal antivodies. Ths meso anic
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strains used for beosving the insunity mey de nadurally
cecurring or adapisd from wvirulent vimus., The zscond type
of masogenic siralns may have the risk of raverting back

4o the virulent form aud hence the chyice of a mamo enie
ey fop vacoination is of gr-ater lmporiincs. In indla,
Hulktepway &1213 and Komovov sivaing, developed by serial
paassges of virwlent virus through tha chick sanhryss sud
dunklings respactively acs ueed a3 mesogenie glrins for
sgeondavy vacolation, Thaly ora alsy repords of unteward

feactiong in the birda vacolinated wish theza siraine.

Luktaswad ﬁaB 19 highly pathogenic in young chicks
«md produced about S% mortality in chicks of six weeks of
age (Haglow and ldreni, 194G). Bven in chicke with e
buss Ammunity with leatogenic strein, this virus produced
poetewvavcinal reuetions to the oxtent of 4-215 (Seetharaman

und Binhe, 19633 Cholraverty et sl. 1981J,

Bonerov uivain 48 slso reporied to cause postevaccingl
Leavvioho like the temporary cesoatlon of egg production,
nervous dovansenent and meritalliy in a vary ssoll percents

sye of birds (Crowtnar, 1952; "herne and Mgleod, 1960).

During the course of an ivveatigation into the xole
ol Ives Llylng 3Lrds La he apizcotology of N, Salochana
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&L al. (1984) isolated m mpuogenic steain of D (ki)
foom 8 gynsh (Aezidotieres toisble tristagl). Zheze
authoss Lave almo Reposted that thie igoleie of ND

virvue is lews virvuieni than (os Komarov strain waoigh

A8 ubesently bedng woed as the vaccing etivain an

Kersia and csn piofuce iumune respense in coleken
cufiidient encugn o protect then szpainmst chollenge with
& viculeat viiudse ~lice thus ig 2 nabturally occowring
mesogenic ong of locas origid, iv wag felt wortowhile

Lo undeswah & delssied suidy on this isolawe ond compare

ita suitability 86 a Fuocine etrain wain taet of Komalov.



REVIEW OF LITERATURE



REVIR# OF LL230aDUAR

Wewoastle diswaoe (XD} is powsibly the most
sconomionlly important and fatal dissase of domastie
poultzy, partioularly ihe young onss, throughout the
world (slaxander, 1982}, Since the time of recognition
of this disease, detailed fisld and laboratony studies
have been undertaken to understand the biology, pathoe
gerieity, oontrol and eradicatlon of the dissuse
{ilanson, 1978; Lancaster, 1977, 19810;. The sconomic
importarice of outbrenks, ths world wide distritntion
and the abllity to causs devastating infeotion in many
avian syecies hue kapl the Newcasitle dlsease virus in
the forefront of sarious avian pathogens {ilexandsre,
1982) .

Typem of disonse

Nawcastle dissaze can ocour in & varisty of forme
aocording to the tiseus troplies of the virus, IThe
pneumnizapic Lorm of the virus has a grescter affinity to
Taspivatory tr ot Wt can e recovered in high titer
from wsany other orgsms also (4llan, 1575). In this form,
the signs manifentad by the bird ars &cute respiratory

illnegs and sudden death from a combinciion of respiratory
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failure and accumulated daumage to many celle of the

body {allan, 1975).

Por epizooticlogicel studies and managewsnt of
vontrol programmes, ND is ocategorized into velogenio
mesogenic, lantcaenic {~non, 1971) and asymptomatic
fors {Lancaster, 1981"5. The velogenic form may be
viscersiropic or nsurotropic, 21he velogenic viscero-
trople form {(Tayle, 1927} known as the Joyle's form is
charusotarized by greonish blocd stained diarrhoes,
dehydration, torticollis and paralysis of the leg and
ving. The dead birds manifest haemorrhagic lesions in
the Aigzestive tract, Horitslity is about 90, In
valogenic neutoiropic form (Beach, 1942) the lesions ure
in the raspiratory tract snd ceniral nervous system and
Lo chavactericed by remplratary distress, esughing,
casping, lowered egg prodnction and paralyeis, Hasmoe
rhages are conapiovouely ahsent fror the digesiive
tract snd mortality renges frou 10504 (Hohenty znd Dutta,
1981). Beaudette and Hack (1946) decoribed & meszogenic
form in which acute respiraptery flsiress and occaedoval
lethal nervoue symptoms are moticed in young chicke, Tt
nortality is rars. Thio form spreades rapldly «lthin o
flock wanifesting rapid drop in agg production and egg
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quality. The leaions are haesorrhagic and inflamatory.
Progresaive aly sacculitis as oowmon (laneasiaer, 1981?.
Hitolmes auf Jolnson (1948) dasoribsd a mild noapivatory
infecilion of chickws characterizsd by audden &iv3p £a

ege vraduanise and refuced 24 lnioke. Thic wos 6490d
by 2 lontogenic #irsin of Towerstle Algexse wirae tad
wap dezeribad a5 the lentogmnic fors of W5, In thiw Lorm
morielity was negliginle {n afuly foddsn and oo lste
recoveny wan elfected in teB ueaks tima, Wk chaructarw
stice in young dirds were a 3313 trackeltiis or adrp
sroenlstin (Tencaster, 1981), o fourth foxrs of WD foveribed
feom various odxuniviss was diagnowsd RF cheess dacieg
eouting savological survalllance {coneagtar, 1955p lancanter
and Osganden, 1575). Thons loappatant cuthroskimay be
migaad 14 sufllcient nushar af gera nrs wod exuninsd, It
Bay ATSS Magokled Lo sprend esawslly 5o incundacht ohiuxs
withour pradunlng gy 2linreal 2408 of wiv Rseusy,
Lanos s {‘198‘}? obmawyd tant WD wiruy of Jae type
Dt acon in e live poulily veseinas lnclucaiug those
made Sron chicken enbeye Sibooblast oustules. She terfus
vilooenioy Beoogenre und lentogenic are slyo used with
rogrsel %0 +ho mown Geaih time in egee (Hnnsom wnd
Brandiy, 1955) sed vigssrotropic and seurctropic to the



pwihology of the dlssass profuced.

Uats) 137C, :ze typua of Fh reporied Iron he
wooiern hasisshoys ware oy tag Sescl's foum., Ia 1870,
quihry ike aimilar s tnoe origanel fuyle's Jorw aexg
pgosrdsd in chils reguon \Bunsoa gy @b 19732.  <hesc
workery 2ig) raporead LAat s VARGE Jdspeasiple oo
they and oubyreaks were diliirent Zoom othezs 4 izt they
Kalied toe chick eng@yoy gaidxly add was Lo.kde SOX
suloZans an wardn L% poodueed hag.o-shagle gy ws2i0ao
wign givea by o odousar oF clotual Souis.e Hpacaiin
ey ai, (1973) had rgpozied thut narked sudess oI eyelid
ani the ssssuss of agad sad aesk o Jeniuie woasiwerad
6t one Jime a® diagnostic of Jowl pioguas Jlequenily
aggozintad with the vologenic visceroigopic D inlgniion
and such olinical aignswere charscierisvie or ouly thio

pathotype.

In Britam, mo oloor cut division of strains into
the four patbotypes have besn wade and the clessifi-
cation of virus isclates was based muinly on the virulence
detarmined by the intracerebral or intravenous pathoe
ganicily indices (Alexzander snd Allan, 1973). However,
the virue respousible for the U.E, epidemic which begun
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in 1970 had frequently bean reported to produce a
disssse olinloally disbinct from earlier isolatas in
having a high incidence of respicatory disiress
{flugh-Jonss 8t al. 1973).

In india, D was cecogniced at danikhet by Sdwards
{1928) and Cooper {1931). EKuspuswamy (1335) reported the
avideneo of fowlpast in the wrovince of wWallsaleiand
suggasted that Ranikhet disease of India, svien pest in
2hilinping Islands, Wewcsstle Jdissmse of England and
Fasudouirise pest of Javy wore ove and the =ame, Naidu
{1738) zavarta? thet fowlpost and sanilkhet Aloszss ware
thy Twa voary aotts, highly {rnfectiouy leesns of poultry
auzturtsred iv the otete of Myanve ocsusing am wiscooURt=
atls dam e to the poultry ivdustry. -0 investigation
er=ductod by Pobindre (1945) in the sszem Sroviace

ravsnded thet nanikhet dipea-e was prevsient gveryvhere

[

% lRnE. eElEuddlin gy 90, (1954) fatacled an outbreak

<3
(e ]
F£]

aoyrea Waagrg A povd TRy and 2znduded that it wae
BT BiLR tyoe 8iaidas to the ore Cererioed in United

- &,
SPATAC,

Loeording to ke Teporst of ome Noifoual Soumisaion

Qs aflbotiilule L t0A) tinistry of sgricaliase, Government
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of india (1976}, this disesse was 8o widsspread and
devastating in 1te sffects that pouliry raising on a
commeroial scale could not ba evan thought of till the
goar 1942 and 1,150 outbrenks accurred annually.

4 gomparizoa of the nwaber of annual outbraaks of
¥P with mortality among the infected birds during 196%.73
and 1954=58 ohowad thal the munisss of anmael cutorsake
nod reninad zorg orf 1388 swue wiwle Fhe rate of
mosiality had gone doea cunsidecabdlye Yhose wors on an
2verads (o542 Jealhs a jsear 1 1569-7) an agaist 10,724
+6 130403, Soballby rata For owtbresks during 196973
ARS s000d cal T 02 SeF ad Agabonbt F.5 2or 1904-68 and
adalyd.d of tas patiara of Hu cutbceaks over laat ten
yeuds showad that eporadlc outbrindd aomuindgad Lo ocour

thcougaont Lag year in varloas gtates.

Taaad Al "oooamnile dALAans et Lul sancunsr 9tatue

Fewcarile dioew® ViTub o8 o vely wide venge of
avian hoaste sucoepilole to uneturel orf experimsnial
WXpoSUTY (mnaaatar:%?;%fs; fencaster and slegander, 1975).
sany of thek ace pellgved Lo st as silent carciers and
hud been suspscwdd in one spraad of thos dipe.se (iancmster i®s3:

19%{; ‘ssvsroury and vbaddiugion, 1978). 7%he spread of NI
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by wild birds depends upen the spsoiss of birde involved
and the eountry of origin (Lancaoter, 1974) or the
countries invelved in the migration of certain birds

sgpacislly water fowl (lenoaster, 1977).

In U,5,4. {Utterback, 1972; Uttarback and Schwarts,
1973) and Canade (Lencaster, 1974), wild birds are not
poncidered a8 an importsnt Laotor in the spread of
velogenie WD, wheress in other counivies such as Japan,
Belglum and South Americe soms wild birds caught in the
neighbourhood of poultry farms were found Lo be infected
vith ¥D virus (Lancaster and Alexendsr, 1975).

Sghaaf (1974) opined thai such birds involved in the

spread of ND wers locsl or domesilce In some of the
captive and cage Lirds, virulent ND virus sey exist ina
syablotin relationahip with the host which cannot be
detected elther by antibody ititration or swadb culiuré
{Loncaster, 1977). OGooper (1973) raported that apparently
healthy nonepaittacine birds cean barbour the virus in
sxtrenaly low titres. In spite of this, cage and captive
birde were conaldezsd responslble for the introduction of
virulent 8D to dowestic ponltry flocke in many countries
{Lancaster, 1977).
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The rapid apread of ND is a phencasnsn of temperate
ol:imatey in which the temparmiurs is low end humidity is
nigh during autuoy and spring (Alla=, 1975). Dawson
(1973) desocibed transport of live birds, wovesent of
personnel and infected matsrials between poultry premiges

as the classic mode of sproad of Wewcastle disense.

Hrda of conlrel of Jowesstle diszase

Since 1927, much attention had been paid to evolve
pultzble methods of proplivlaxis including gensral
hygiens, guaraniine, vompulsory slaughter of ailing and
incontact birds {“oethraman, 195;;)‘ The irsguency with
which Ngweastla Missase ocours in many concentrated
poultry producing areas led to the necsceity of avolving

& suitable vaccing.

The first stoge in the development of a prophylaciic
vacclne was the svolution of a vaceine treated with
chenleals suoh as phenols, carbol-glycerine, ether,
chloroforn, tolucls, ond formaline. Iyes like crystal
viclel and m2bhylene blue ware also used, Of thsse
vacolnsa, the formalinized vaccine {(Naxamura gt sl. 1937)
and tha sluminium gel adgorbed and formalin treated
vaceina (ladéow and Ldnani, 1941}, were found to be
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sopswhat satisfaectory. The duration of the izsunity
oonferred by any of these vaccines ranged from 15 days
to four wonths (irandly et sl. 1946). Prancis (1348)
roported that tha formalin inactivated vaccine had the
capaclty 1o croxte an imsune belt to the spread of the

s zenoe,

The obaervation of iyer and Iobeon (1940) thnat
parial passage nf suitsble sivains of Banikhet dinsase
virus on the chorioallantoic menbrane of developing chick
enbryos can atienuate tha vizruzes for fowls hed sede the
gontrol of this diagaue practicable by employing live

Virus vaccines,

Haddow and Ldnani (1946) cvolved 2 live virus
vacoina by attenueting an Indian strsin of ED virus
izoloted from matural outbresks in the fleld, Zhin
vaceing now known as the HKukteswar RaB wus reaported to
e efficiant, chesp wnd harslese and estsblished
resistnnce in 48 hours through interferance phenomencn
(lsddow and Idneni, 1946; Deaudette at al, 1949;
Inubtney and MNenay, 1948). Jestharaman (19‘313 reporied
that he could obtain ionunity with fukigewer 323 for a

poraed up ko four yoars when the chicks wers vaooineted
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at the age of -8 weaks., dao and =garwal (1960} could
obsesve aoms untosurd effsct with vaocines prepared fron
this strain particularly when it was used In the face of
sn ocutbreak. They reporied an accunulaied tempo of
mostality of abvout 25304 in day ol# chickene and only
one third of the vacolnates were protectsd. These authors
alpo deuonslcated that ¥ strein of RD whioh waw less
wizuvlent {lentogenic) wax the vaccine of cuoice for
pratgotion of day old ohicks by the intra nasal rouie when
an suatbceak of §D was threatented in the broodexr house or
when the chicks had to be trandpoxted to hatcheriem over
lang Jdistances. Sinos When varicus vaccine &traing wers
dovelopsd for use in youny oaloXad anl chlokz Aol 6=8
wasls of age namsly the lontogenio stvaine like i,
(ttchoe: and Johason, 1948);Luoota (oeuletie gt Ak, 1949),
Ulrge (Malik gy ple 1969); Ulater (MoFarzam ana NP1,
and Sugsuslang ¥ 4 drsin {2imeons, 1967} and Sho meeow
gonte siraine 1like Horse 33 (Lyer w«nd Dodson, 1940);
somarne (Kouncov el Yoldam.b, 19467 5 oakiv {loaudetts

25 2. 1940)5 KE. o0 (Vlomey gb al. 1949) and R, {en e

20038 wmd Hidubmer, 1961 Tespact.vely.

Though Bavesal stoains of vaccine virus had been

used succgaafally In widely Aifferemit geograshioal
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regions ageinot Aifferent clinical manifestation of

the Aisease (4nom, 19603 Jungharr and Harkham, 1962;

#4 techell and Faliker, 1953; Reo and 4gar.al, 1960)
falluze to prowet agailnet indigenous field virus was
reported by Manco (1949) in spain; Flowers et al.
{1960} in U.3.4., Sorraa (1963) and Correa and

dopaies (1961) 4in Gmatemala. seocording to Jancen g% al.
{1974} if ibe vaecination was covducted on a regular
and aystematic basis and the respomss was deterxined

by lagsratory tests, the available vaccines would result
in satisfactory control of ing disemse. 4lwmost sll
vacoines and the methods by whioh thsy were applied would
rgsult in the Induction of & degree of immnity that
will profeot chicksne Irom 7D for a paricd of time
{fanson, 1974)s This author also stated that depending
on tha types of challenge virus the vscoinaled birde
8howsd an interruption eithar on weight gain or on egg
laying. The dsgrees of protection provided were rlso
aifferant. Although the vaccin.ited btirde ave protected
from the clinical dlasase nome of the vaoccine or vaccie
nation ceglioe protsoted the ohicken against infection as
the virus was shown to bscoms established and multiply
in the respiratory tract of some of the chicks and shed
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the virus for a period of 1«2 wesks (fisuschele and
Fasterday, 1970). Such birds cun transmit the disease
o unvacelnated birde brought to such flock (Walker gt al.
1972). Daring vaceination alwost all chickens in a
Iock will respond in a predictable fashion to the adminie
stration ¢f veccines, a faw will Fail to react the way
that othery do, buil has litile affect on the success of
vaceination programme as mezsured by econozlc paranelers.
However, this may be highly important in undezstanding

the peraistgnce of the diseass in nature (Yanson, 1974).

Gousz~-billo ot ale (1974) reported that serological
voriations and diveraity in the aniigenic components do
onour batween different isolates or strains but antigenle
ditference botween vaccline sitrain and field isolates ia
insuificient to produce any influence on practical
wmmunology (Allan gt zl. 1978% Appleton, 1974; Jansen
at 2. 1974}, sence succesaful vaccination and field
regponges might be reloled to the amount of antigen whiceh
ontexrs the tissues or to the difference in antigenic maes

produced during infection.

In dingapore velegenic viscerotropic Hewcastls
disease (VVND) was controlled with & lentoganic vaccine
{*train ¥) glven at thes day of hatah followsd by
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intramusocular injeoticn of “23 at the 64h week and
ayain 8% 20th waek (Yhew and liow, 1974). Similsrly
ND was gontrolled in Maxice by vaacinations at day one
with Lalota strain with a titer sbout 10 ° 511 50/mi
end repeating it al freguent intexvals bofore layirg
and thereafter at every 2-3 monthx (Dueio, 19741,
tgrealed vacgination first with a lentoganie atrain
Lollowed by inttamusocular injsction of a masogenic
voocine aombined with prooer aoritation was found to be

effmotive in controlling VVND in Labanon (Zlerein,1974).

Singh (4977} reported that the problewms nesnclated
with voooination ageinet danikhet disesse ave improper
vagoitation, vaceine failure or several other causes,
The treslk doer may result frow fmpropsy otorage ond
handling of vaacine, Inproper handiing ocaid ilend Vo
unéogivable cshunge in pathogamicity and immunogeniocity
of the nodifiad live virus vacnins steain, Brask down
due to anti:zenic inadequacy of the vacoine apneal to bte
laag importent than breszks assccicted with iuproper herdibng
of the vacoiras. Otber factors like age at vancoivatlion,
individuold immunclogical czpaciiy, mwaternal imamity as

wall oz environmensal end other factors affacting the



18

host could mitigate against unifoxmiiy of lieaune
ragpongg to vacoination. Stress factors like chilling,
and other concurrent Jdiegace operate on the caniral
nervous aystem and ithe rsleaze of corvical hornones

oy winiclce inflasatory resction and limit ihe viclence
of body's reaction to the virsl infsction and production
of antibodties {Humgesrford, 1969/ and impair the cell
mediated impunity (sohn and Klingberg, 1972).

ihe probsble cauge of Ranikhet disewse outbraske
recorded in unvagoliuted poultry flock appears to bDe the
stresz factors razuliing in the failuce of developuont
nf the requisits imoune vesponse. The prorence of reslidual
antidody from vaccinaled hene im slso important in precie
ical vaccination (Vangopadhyay and Balik, 1970). 3Hito
and Sawal {1973} reported ihat supression of antibody
pynthegsls Adue to residusl antibody could be coneidsrably
reversad by two inoculations of £ vaccine. Therofore
rovaceination in chicke with ¥ pirain could perhaps
mainiain a proper imupunogenic level or even induce a
atrong immunity end woild presveni vacolnation breakdown
(boleman, 1957; Hirato and ~chechiman, 1960).

Bsard and Saoterdsy (1967) reported that the method
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of exposure of chickens Lo vacecine gontribute signifi-
eantly in the immune responiss. Though lorge nsumber of
virions are requived to induce an immuns response with
live viras vaccines thae Jdoss appeared to have 1little
signiticance as it can multiply in the body (4ing, 1972).
Tirferences in the parsiotencs of immunity has also baen
attributed to the strain of virus (Spalatin and Honson,
1972), Ravironmental factors ouch a8 temporary deprie
vation of food and water, socisxl sirass inherent in
asagnmbling and moving bicds, extsnsive environmental
temperature (Sinha gt al. 1957) pollution of the air
with amuonia dust and eartondioxide (indarson gt 2l.1964)
and amino acid content in the feed (Bhavgava st al. 1970)
wera found to influence the immung response to ND vaocie
nation. aAllan (1975) opinsd that vaccination of commare
clal ghickens was assoclated with variable results due to
the presence of intexfaring respiratory infections, immuno-
supresive dlsezse of viral origin, varviation in the teche
niquss of vaocgination and the programmes of revacoination.
There was alac an incrgasing swount of proof to show tlhat
local imounity dn bthe respiratory tract was lmportant in
the early stage of Lmmune process. Desides vaccination

prograwcw slaughter policy was effective in the contrel
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of 8D in geographically isolated countries such as
sustralie. Introduction of exotic ND could be avoided
by vigorous gquarantioe and strict import regulations
in countries like U.5.4, (Mohanty and Dutta, 1981).

Vaccine slvains

In attewmpts to control and eradicate NP, both
inpctivated (Nakamuva gt al. 1937; Haddow and Ldnani,
1941) and live virus vaccines (iaddow and@ Idnani, 1946}
Lomarov and Goldemit, 1947; Van Koekel at al. 1948;
Bagudetie at al. 1949; Hitohner and Johnson, 1948) were
being tried depending upon the local requirenent.
Inactivated vaccline has the advantage that the virus

is killed without destroying i{ts antigenicity and is no
longer capable of initiating infection or spreading the
disasss, Since thsse vaccines do not generally produce
severe reacitlons they ars suliable for use in chigkena,
young laying sioek or birds in poor health. Selaction
of a strain of the virus for inactivated vaccine ia ne
longer a prodlem and even fully virulent straines can be
safely used to produce such vaccines {Buxton and Fragar,
1977).

Live virus vaccines can be produced from elther the
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naturally occurring virus of accepiable low lavel of
pathogenioliy or a viras which had bean sslectively
shtenunted by serial passage ithrough engrysnated egss
or sooe nongallioine host {asplin, 99923 alles, 1975/.
Ine prinsiple bohind using live virus vucoine is to
induce nild infoction to produce an aotive luuwanlity
{Seatharanan, 195{3.

Strains of Newgnsthe disouse virus isclated in
dlfierent puvis of the world vary in their rvirulencs
though they ars indisiinguishable worphologlically and
serologlonlily (Honwon and fcandly, 1955; slexander and
41lan, 197%). The differsncs in virulsnce could be
zaasured in chicke ox chiick embryos in teums of thres
pargneters viad. the intracereival pathogenicity index
{iL¥l), intravenocus pathogenmiclty index (IVZL) snd memn
death time (BID) at tevoinel diluticns (foultry Biow
logica, 19635; faterson st pl. 1967). On ths MWals of
thase criteria, ND wirus ¢ould be grouged inio three
ty8a, the velogenic, mesogenic and lentogenic, The
MIR, 12T ana LV¥I for velegenic strains srw, below
60 nouss, L 1.5 and [ 1.5 for masogenic strains 60-30
houray 0.8 = 1.9 and 0,05 to 0.31; and ihat for lentow
ganie strains over 100 hours; Out = 0,2 and 0.0, The
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lenzoganic and mesogenic giralns usually induce apecific

antibodles without profucing the dissase and giva protect=

ion sgaingt infection with wvirulent sirains.

lgntogonic atraine

These includs nziurally ogcurping astrains of low
wizulence and ore lens widely distriduted than the velo-
cendc straina. ey ore harzlesa though some may cauas
2ild respiratory symptons and oiheyr ceooiiona. They arg
effective fo¥ day old chicks and very young bizde. she
optizum dosa iz between 10 “*% o 10 7 B(D s0/bird. These
vagcines arg gensrally administarsd by dust spray, in

drinkirg waterw, intranasal or lniraocular wethods.
Strain B,

This strain i® a nziuvelly ceeurring lentossnis
steaty ideniifiad while wersening 105 strains of W7 virus
in United states by feavdette. In 1948 Hitohwer and
Jubmaon, reporoad ithat this stvain of low virulence eould
be used fer imwunizing fowla sgeinst NI, ceaudetis's ED
ptrain is bnown tofoy A3 the By strain of ilitchner, B,
2.iain i85 used an Fewoantle disense vavaolna elithar intraw

nagally or in drinking water {(Poultry Biologica, 1963).



24

This etrain is also termsd as Blacksbturg (Lancaster,
1964}, In young chicks clinical effeots produced by
thia B1 atrair depended largely on ithe coute or method
of vaccination (wancaster, 1964). Thus administrotion
by intrenasal or conjunctival drop or in drinking water
resulied in little or no clinical effsct (uitchner and
Johnson, 1948; Yinterfield at al., 1957; faggl and ice,
1962) but may be wors murked in some instance (Ibll

et al. 1950)

Bidaon and Kleven (1976} reported that By strain
of WD virus could be admimistered 4o one day old chlcks
subcutansously, intratracheally, introooularxly or as
gerogols and sll the pethoda resultad in increased

protection and higher antibody titers.

Untnaporkhe at al. (1981) reported that 8, nirain
by oculoenasal route in thrae weeks old chicks gava 100~
protection Ly challenge a: the a e of 6th, 9th snd 11th
weak and by dpinking waier the psrcentage of protection
wag 93,33 and that for incontazot birda 85.7.

ia susceptible pullets, vaccination with ﬁ1 virus
cauged a 4drop in egg production varying from nagligible

{iiLtehrer ond JSobnson, 1248; ixan gt al. 1952) t5 20450,
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oy uwn weels 15 four weoke (Tol) gz al. 1950).

The devasion 0f fanuniiy aftar Zaniiul vacl.nsiton
of Jm; old onroks by intofanassl 2ouie was four moatha as
dataznined by 1903 survival altor ckellengs (ditchaor and
Johngon, 19483 NinsenZiacd gf ai. W5

Initiel vacoination at 1 %0 7 days of age to 2 weaks

snd ravacoination et the 440 snq 20th weeke with B, strain
gave satizfactory and adequats Lwmunity (Lamoaeter, 1964).

Strein lafats

Thia strals was iyclated from the fars of Adam LaSota,
in United etates in 196 (Saaudette gt sl. 1949). LlaSots
atcein ie oot osly wsed &s Yewcantle disease vacoine Yy
inteavesal and drinklug waler colhods but «lso as intrae
rupeler vaocine. Shio lentogsmie vivug diifevsd from
51 aad F oaveains ln At lowes mowr fesld cing Dor chasy
subuyos hmom, 1959) o gvanter epreadivg po.eatisl (Mavek,
1960) Lncrested poetuzos.nuticn respiratory SFAG OB
(«insarileld gk gly 1957) and & higher serolog.sal rasponse
by drinkang water sdidnuptration, 28 e veszii 1t wae
regotignisd TRBY ibe Sasots slealn could L ueed st 18
viogks of sge %o revacoinuie chickeme which recaivad 31

o ¥ yuooine ot sn eerlier age (¥interfial¢ gt sl. 1957,
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A olome selected LaSota strain of N¥D virus Teported
to be more imsunogenic thun ihe B1 slrain while having
the same pathogenic index tut less imsunogenic than the
rogular laSota strain (Zidson and Klevem, 1980). The
hasmagglutination inbibition (HI) titers inducad in chickens
inoculated with ths cloned Laleia sirain were highgr then
those induced in chickens vascinated with the B., strain
vut were found 0 be alighily less than the titerm recorded
in the regular Lalots atruir.

The clone-selectadd Laoota strain had sasentially the
same spreading potsniial as the regular iaSota strain as
incicated by geomeiric mean tilers and the morimlity of
challenged uninocnlated chiockens which werse sllowad to
wingle with the vaccinated chickens. Oral, oculsr or
aerogol vaceination of matarnally immune chickens with
the clons-selscied Lalota atrain gave essentially the
same protection as those vaccinated with the regular walota
strain {Eidson and Xleven, 1980),

4geording 1o Borlmnd and allan (1980) ladota atrain
is more heterogencus. Hatnaparkne gt al. {1981) reported
that {he wadota strain when given to thrae wasks old
chicke by ooulonasal routs produced 1005 proiection asg

revecled by chullenygs and the percenilage of protection



noted by deinking water wsthod was 100.

cnﬁea Strain

Halik g3 al. {1969) isoclated & strain of ¥™ virus
from thue respiratory tract of a plg gn Hadhya Lradesh
and tae duide was Jgpignated a3 CE&EG. Those authors
ceportod that the vizus straln was completely esufe to
young chioks and the inoculatad chicks showed coxplete
proteotion againat & virulant virus. In a further study
this sirala showed a satisfactory ipmunity whan the
vaccinated chicks wars challengsed at 60 to 90 Jdays of
vascination (falik and Thawedkar, 1970).

fanweni end Halik, (1978) cluiusd thai the Cl¥g,
atrain had been uasd in over 16 lokbs of birds under
laboratory and fleld coaditions and was found to e a
suitable vaccine agsinst ¥D, 14 wes welletolacsiwd by
birds of all ags groups when given bty intranasal and
intramuacular routes and not even & sivcle ivatence of
postevaceinal reaction was recordad, The strain CEFGG
sroduced sufticient protection againat challenge with
dukteswar virulewnt virus. The over all protestion

parcentage rvanged froo 33.88 to 84.70.

Sinha snd Malik (1978) reported that birds infected
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with ‘Jﬁ?% intramscularly sxcrated the virus through
nagsel nnd tracheal secretions for 20 days and through
faecoa tor 10 days., The authors also observed that the
viabllity of the virus at 4different temperaturss wis
up to eight months at 4°C, 5 weeks at 25°C, 15 duys at
JT%C nnd 12 hours at 45°C,

Somuel g% al. (1978) recorded that single vascination
with cm‘sﬁ strain af hatch could induce only oerginal
protection to challenge ai six weeks of sge. Double
vaczination with &I'FGS atrain at birth intranssnlly and
intramugcularly at six weeka of age i-duced wery good

protaction and HI sntibody ititer correluted with protection.

Tanwani and Malik (1981) were 2f oniniom that the
0??66 liquid virus was quite aiable at different tenper-
aturens. Ths smiwyo infectivity was positive at temveratures
4%, 259C, 37°C and 43°C for 12 months, 5 waeks, 20 days
and 132 hours respeciively. ILven the hasmagplutining were
alzo gquite thermostable. %be virne almost showed the sane
HA titer when the allantoic fluid was held at 37*C for 26
days and at 45°C for 156 houra, Tmnwani et al. (1982)
further reported the lesntogenlc strain Bwﬁs of danikhet
dimeasd ao an excellent vacolne as the vaccine was comple~

tely devord of any post vacoinal resctiona, affovded lifs
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long imeunity, protectad birde by interference phenomenon
and could be usad in the Dace of an cutbreak of the dize-~
asee Furither they could notics no adverze sffect of

vaccination on egg production.

Ratnaparkhe et al. (1981) obzerved that thias strain
inoculated by oculonassl route could produca 100 per cent
protection on challenge but was only 80.66 when adminie
stered theough drinking water.

Strain ¥

sapiin {1952) deecribe? the suitsbility of 8D vicus
& strain as & vaceine virke. sanon (1999) was of opinion
that straln £ closely rassmbled By in nany ox its proper-
tiem and was suitable for the veccinatlan of cohickens of
all apsde Yimgle vacecanation with £ at batch induced only
warginal prrylestlon to chalienge at six weeks of age. &
ptrain was Taporied to produce ulld resplratory saymptoms
in young chickens and laying birds (isplin, 1952; ~sulin
&l al. 1952) wat had no effect on 2g, produciion (4splin,
1952; Amo and Agavwal, 1960}, bowever slight nervous and
roapiratory syaptoms in four monthe old blreds wers reportisd

by -usse?? and llteff, 1556 and fhorne and Bacbsod, (1960).



lLagogenic strains

Thess astrairs are more virulent than the lentogenic
straiva, and not recomuended Cfor chicks balow six to eight
weoks of age o for adult birds maving no bagal inmunity.
thi optimum dose for thees vacoines is whs’ 2L 50 par
bird and are given oy parastral route (wingweb, featasr
follicle or intrsmuscular). Mesogonic streins generally

produce long lasiing icaunity (Baxton and Fraser, 1977J.

strain LK 107

Atitenuated by serisl passage in chicken and chicken
enbryos following isolation (Clancy st ml. 1949; harkhans

st al. 1949),

Hertlfortshice or lerts 33

Iaplated from an ouibresk of ¥D in lsrtfortanire,
Bngland and attenuated by 14~33 pascages in chicken embryos
(iyor and Dobson, 1940C).

Aoakin

& maturally ocourring mesogenic strain ideniiflied
while screening 105 sirgius of 3D virus in Unitsd btates
(Beoudette gt ale 1949)
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Eomarovy (K) strain

lsolated in relesiine from an outbreak of ND
associate with 807 mortality. Serial intracersbral
passages through ducklinge (somaveff and “oldchulds,
1946 a) modified the virus to the peint ihat adult fowls
showad no gymptoms after injection and remained healthy
whan exposaed to the virulent virus, 15 daya later
{korarov and Goldsmit, 1946 b). The Zomarcv strain was
well tolerated by prowing chioken over four weeka of
age {Komarov: and Goldsmlt, 1947).

Busiad on pathegevicity, the Kousrov eirain was
preterred to the Muktiesusr strain (Eowsrov and Goldsmid,
1547)e  Eut & few casae 0F your obloken in poor condle
tlon daveloped paralyesls which lasted foar fould woeks

{Crowther, 15523 “horne and ¥aslaod, 1560).

farmel gt al. (1979) reported that the mesn death
time of embryos inoculated with & strain, waa 47 hours,
These authors aluo found ihat the intracerebral pathoe
gealoily index fn doy old chicks wone 1,00 for an eight

days Obearvation perloed.

Jardnl peesage of the Romarov strain in bovine Kidney

tiesus culture had attenuated the neuropathogeniclity to the
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level of lentogenic strain without loss of antigenicity

(Huggeian and ‘eotesumns, 1363},

21l (4978) reoported that the birds vacclnated intra-
negally witn K strain at the age of four wesks rasisted
challsonge with a vivulent sirain up to one year. Fusther
tne i titers of the birds werg alse mugh., There was no
gignificant reuction Ly intranasel inoculation of the
vaceing zitrain undexr atudy for three weske after wacci-

nation,

Lukteswas Ral‘s gtrain

Svolved by Lsddow mnd Idranl (1246} by ropsated jascagse
in chdckon embryos of & virulent sireir isolated from
mtural outbreaks ip India. The sirsip got attervated
Wy about 115126 passares, Hukteswar etrain was Jdevelopad
by Tarda et al. (1958) end Gupta and wao (1959) and had
begn widely used in iasin, {(Seetharsuman 1951 a, b., anon,
1960), In young chicks this virus produced s severs
reaeiion and zows mortality (Uaddow and Idmani, 1946; Gupta
and Rao 19%9) whioh may ceach up 4 30+ (Han opd agarwal,
1060}« Though thy atvein was covsilerad mompatho enis to
six waak oid chicks (Haddow and ldnani, 1946; Tenda gi al.
1958}, these authors raported occasional moriality ranging
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Irom 1.3 %9 6~ in this sge groups. According to
seatharanan md winhs (1963) and haleavarthy gt sl.
{1981} positeyoccinal reactions to the sxient of 4-21.:

was noticed aven in chicks with btese impunity with &
lantogenic strain. The immunity produced with R?B againat
virulent swraln was foo J-15 morths by subonlengous route
(zddow ond idneni, 15465 Lesthasstasa, 1251 n; Uckalowa

anuserlar ravte

P-4

g% ol 1955} and 6B mevihe by inz:;
{Tenda g al. 1978), ‘Tllakaﬂ.m% (1960) opima? tiat there
v Liitle Auffocenes L Shia antigmmicity of this Utrain
NnE homnoov stoaln.  As with other mogegenic virases the
tnkZeswar stralv canded a marked ratuotisn in sgz profucte
+oN oy Auoud 10-16.5 which lasted Cor 1 (5 & weeks., One

of he f.akisen2? siagk of vaceina vimus had ehown incraased
gaina.antolty 4o White laghorr ohickems causing 564

pertality coounrad 4o a §% in Khods laland deds (Yandd,195%).

k¥ strain

ihis mescJgenie sirein of D vigus wes i1solated from
the trachea of an aiiing mynsh {(wulochana gt l. 1981
L25. Vumoubny, *002lz.  These snthors also reporied that
tnls isclety 4ALffered in soue progsvsiss from ket of the

Eogarev stluly and »uw less virulent, Lhy praliminacy
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studiss osrried owul by ibe above aunthors plad rgvealed

that it could induce sufiicient lwmwmity in eix weeks

ole ohicks to withetund challanze with a virulent virus.

fatency test

The critaria used to assess the potency of the ND
vaocknor were the reduction in megtality, iovunity to
syotenie infection an evidenced from laok of ol.nieal
gymptons and drop in egg production llancastsr, 19b4).
The imune etotua coulé be studied by hasmagglutivaiion
inkitition (HL) test and had beon documsnted by ~ancaster
(1963 b), Buk, Hao snd agareal (1963) wers of opinien
that Hi antibody resprnsa could not be conpared «ith the
lupune status 28 in the case of challenmge with viralent
virus. osetrbharoman snd Sinhe {19635/ opined tha. the
potency of the vaccine could be assgssed by the survival

of the vaceinated and the death of the contrcl.

Hllexanvan st ul. (1963) geported that exdryo
infsctlvity tegt combined wits tme niemuggiuiination (¥4)
tost oould seres ayx a subsittuie foo tho rrasazt agihod of
elraact shallenge 1n the prisney tzzting of ¥D vacoines,
Jhese suthors furizer <4460d thal thelr teot was lecy cortly

and lexes tive consusiag.
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Ragpka (1973) reported *hat the virus content per
Tield dose, measuring the antibydy responsa in vaccinated
wrds or dstermiming the ability of vaceinuted birds to
withstand challenge with & virulent virus are the comuon
nethods of potency testing of WD vaccines., However, he
was of opivlen ihat proveciive veluss of u vaceinas could
et Le pradiuted fron the virus content or nntibody level
bacwuugo 0f the AIferenmce 1n yropsriics bebusen and oven

Atv W tha varicus piraing of ®D virus used Lor vatceine

«

sreperation.  fpard end Mex Hrugh (1977) opined Shat HI

%
[

=g onut ? e effectively wsed 1o wonligd the isttuws
yegpomge of chiickens so ND voceing ond 1o 18 economic and
reli-tie.  Jy employinz (his teat the nend to challenge

the birde with vizulent wirus 0o.l2 alee be avoidsl,

iygrasch gt 5. (1978} an¢ forland and .llan (1960)
repertad thet malirpoint challenge apsay could Le effecie
ively uzed io compare the performance of various ND vaccine
siraing Ly Seapurins; the edount of challemge virug withstood
by 50» of tho vageinaeted bizds.

Thornton 1nd4 Habert (3980) spined that the potency of

1ivn ¥0 vancines could be assessed by multi-point challevge

aggey in vaccinated chicks, Thls method was aliown to give
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reproducible resulis and the protective capaciiies

of various N0 vagclires.



MATERIALS AND METHODS



Mai34lanis AND MBTHOTS

Newcastle Qiseans vicus

Strain M7

The wmesogenis strain of Newcastle disease virus
{strain ¥I) isolated from ths trachea of an siling mynah,
at ithe 10th passage level in chick embryo was received
fron Ir.S.Sulochana, Depacrtment of Microbiology. This
isolate on raceipt was passaged once in 10 day embryonated

egse by the allantolic route before it was used for experi-

monial purposs.
somavov (L) strain

This siraiv of ¥D virus now being ussd for vaccine
preparation in Zerals was received from the Institute of
Voterinery rroventive liedicine, Hanipst. The virus vwas

once passazed in 10 day smbryonaied &gz before uee,

¥ gtrain

Iay old ohicks ware lioculzniad with the vaoccine
prepared with 7 strain of N virus. The required dose of
the voccine was recseived from the /oterinary diolosical

institute Ialode, Jrivandrum District.



Chelisnge virus {atrain ¥)

Virulont straie of ¥D virus recsived from IVed
Hanipet was used for all the challemge experimsnis after
pegsuging once in ten day embryonatsd hens egzs. In all

cases tha challompe dosg was 2 2 10 7 zun 50/ bird,

Chicken enlryes

Lhite leghorn egus at tha 10%h day of incubation
vacaived from the Univareity Poulsry Fora Monnuthy wrre
used tturoughout this study.

Vnicks

Iny 234 unvacciveted chicks for the first sxperi-
mant ware from the Unlversity Poultry Fars Mammuthy and
for axperiment 1L and 1il were from the Regiomal roulvry
¥arm Hglampushe. All chicks were reared on deep litier

systes under uniform managexent practice.

Teyptose phosphate breth {(Difes)

The poeder was reovonstisutse as per thy mmu.m»;tumf\a
iwzbougilons end shen sterilised oy sutscwiving at 15 1w
pressure for 30 simutes and antidbluticy such as pencillin
{500 10/el) and stroptomyeln (500 micsogram/ml) were adied
(LPBed)y



Collaction af spscimans for virus isolaticons

{hvoat ond cloacal Gwabs

%hroat and cloacsl awabs ¢ollectsd frow the dbirds
ghowing olinical sympioms after vaceinatlion wers scaked
in «iReh and storved st =200 until woed Zor inoculation

inte fevaloping ohick subryos.

Lhagues

Zispues such ae spleen, lung, liver and braim collectc d
undse assegtic conditions from desd birds, were praserved
at «20%C .1 IPBed,

Frocessing of apecisens

Cleacel and theoat swabs

Sviabe soaked 1n ThBei and otored 3t «20° uers
removed frosn the Thep fraose ond allowed n thaw at room
temperature, Then squeesing of the swabs was done with
a sterile pipetis for a couplg of ainutes and centrifu,ed
at 1000 5 for 15«20 minutes at 49C. The clear fluid was
gotlected and the residue was discarded. Ihe supsranatont
oloan fluid wan invudaited at 37°C for one hour and inocculated

inmve 10 day embryonared egge by allanieic route.
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Tisouss

At the time of use the lissues were emulsified in
T2Bet with the help of o Tenbrosck tissus grindexr to
ovtain 10-15 per cent {¥/V) auspsnaion. in ovder to
rexove the coscsa particles the tissue hoxogenate was
canteifuged at 1600 g for 1520 minutes. iha olear super-
natant fluid was aseparaited, incuba*ed for ora kour and
then inoculated ante the allsntaleo caviity of 10 day

gnbeyonated eags.

Chilek subryo incculation (Rovomse and barke, 1973)

After socercaining the viabilify of U duy »ld
chicken sabryos the sir cell reglon an? the hosd nf
subrye wad werked, OStarilization af the ailr cell region
was dome with tincturs of lodine wmd 2 hale was vade
using a dental Arill about oae ceniimeier Zrom the margin

of the ajir cell towards its center.

Une in 10 dilutio-~ of the sesd virus (¥7, & or V)
wad prapafad in TWikE 914 942 Wi wag inosulated into the
allantolo cavily wiith a tuborculin 9yringe Zltted with
2 20 gusge needle, The hols was ihen secled with melied
paraffin and inoubuted at I7°C with the broad end up.
sitention weg slag glven to provide $5-60 pey cent humidty
{livohing, 1967) 4n the incubsvor. Condiing of the egse
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wam overlad out dally and 1be smbuyonated eggs that died
after 24 hours of incubation wers transferred o the

refolgevator Jor chilling.

Chlcken N

Blood collected from the wing vein of chicken in
Alsever’s solution wus centrifuged at 2000 r»om 2ot 10 aia
and ihe red hlocd celle collectad, Chese 43p uprs again
woshed tulce in normel salipne cvd rseuaperded iLnm Lhe
requived sonceriration of Sk or 0.5% for Heemusglutinmation

taxts,

Hervesting of tus Llls-tolc £luie

The aiy cell region of tus chilled cubryonaled eggs
werg dieinlected wivh nleohol, The shall at (his reglon
was cut nd removed with 2tsrile solszora. The saell
memiwane and the choriczilsntolc Bembrane ware weparaved
and the zllsntois fluld vae harveasted with sterile pipeties
free ol axythrocyles. The fluld fuom ench auhryowted egy
bil8 LCEWEE for huessgglutincting activity. “he uwllanvoie
Jluid wes thom genirifused e 2000 rype fer 15 cinutes and
the olgar supervatant siered in 3 wl gquentitles at «20%C

util ussd.
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Pathotyping of AT and X straine
Emtryo lethal dese 50

Serial ten £old Ailutions of either M? or K atrain
were made in TPkeA from 1077 to 10”11, %ach ailution wae
than incculated into the allantoic cuvity of 10 Jay endryoe
nated esrs uging thee eggs per dllution. fThe eggs were
incubated, thencrndled daily and those that weve dsad after
24 hours of inoculetion were chillad at 4°C ond the allan-
toic fluld was hervesisd as Asacribed above. “he allentoic
Fluié from ceoh ogg wan tesisd for haeseggiutiration actie
vity. Fifly per cent enbrye lethul doee woo caloulated as
por the mothod described by Reed and Husnoh (§938).

Mean Aeath timg (80D

Seriel fon-fo18 &livnticnc of MT or X weras prepured
gron 10”1 to 10°1) in Temer.  The last four #llutiore were
inscule ted into 10 day embryonated ag e ot ihe rate of 0,1 mi
per emuryc by sllontolo caviity route using eight egss far
eaoh dllution. AlLL ths subryos wesre lnuvibated ag deosribed
earlier. 1hs azun ware candled at twelve hours intervals
and olservaiions oi death and tinw wore cecorded. ¥rom ihie,
ths oean desth time wae cihloulated uaing the formula givem
in foulizy Biologicm {1963},
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Intracarebral patnogenicity index (10£I)
{Bunzon, 1975)

“#n, day-cld unvaccinuted chicke were iroccaloied
with C.1 @l of & 1 in 10 2ilutior of the BY or K etwxain
inioe the cexebral cortax ueing & Bgusse needle. Five,
day old unwoccinated chlcoks which acited as controls ware
inoculanted with Q.1 ml of sterils normal saline inira-
corebrally. These chicks were Yepi cepacalely wnd obser-
ved duily Tor developments of sympioms or doaths till the
8ib day. The survival index wag based on .he time of
destl and caloulated by scordng the factor zere [or mosmnl,
one for disgased and two for dead. Tha sum fotal of all

the factors was divided by the number of observations.

Intravenous pathogenielty index (IVEI) in six week
old chickens

Eight, six week old unvacoinaisd chlcks were
inooulated with G.1 wl of 1 in 10 dilution ol ihe embryo
prapogated NI or K strain suboutaneously. Unvacoinsied
control chicks ware iLnoculatod with 0.1 al of gorual ssline
by the ocome woute. The chioks ware housed geparately. Lhey
ware cbgerved for 15 deys for Lhe dsvelopument of clinical

symotone, paralysls, or deathss Tha factor for sach obser~
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vation was sero for normal, one for clinical aigns,
two for paralyeis and tiwee for desihs. GHerun sauplss
ware collected Zron bhards that did not menilest any of
the above clinicel aigns and wers scresned for the

presence of i antibodlies.

Heat etability of infectaivity

Cnick embtryo propogated wvirus {allentoie fluld)
wag distributed in 1 ml voluwsa into sterile scraw
capped vials and ware submarqed in water bath at 46°% and
ons viel esch at various intervala (5, 10, 18, 20 and 30
nin) were transferrsd to the freszing chamber of the refrie
gerator. Jamples ware thon assayed for inf;et1v1ty and

hsemagglutinin as desoribed velow:

Serial tan fold 2iluiions nf esch heat {reuted
sample was mads in TPBed and inocuiated into the alliantoic
cavliy of 10 day enbryoncted ezgs in 0.2 mi quantiiies
using three egzs per dilution. Fostinoubavion, candling
narvestiagz snd infectivity iitrations were wade as descrided
for titraiions of ths virus.

Stebility of hesmmpgliutiniy  {Hanssa, 1975)

Jhe viIg exgosed 0 56% uf wunliouws iqtervals were
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tnsied for its Ha activity and comuparad to that of
untreated sample. Haeuwagglutination was casrisd out

a8 describad below:

Beemagglutination test (Poulwuzy Biclogies, 1953)

Iwoefold dilutions of the viruas wers prapared in
normal maline solution in ihe wells of tbe perapex
piates, An equal guantity of 0.9 pez cent washed chicken
BRIy was addesd to each criution and mixed Lroperly. Simule
taneoug 450 end ealine comirols werw met up sldéc by sids.
inen the heemaggiuiinsuion plates were lncwbaisd zi room
coupelature Yor 30-49 ainutes. The loadlage were recorded

alter the contoola nad settlad.

Tetaotion of Bl antibodies

«hola blood was collascted by the papar strip zethod
of Robtuto (1967) and ovaluated by ihe method of Bemrd and
Hax #rugh (1977) for haemagglutinatlon innibition antle
vodiess

¥hatmen filter paper Wo.l was ocut into small stripe
ef 20 x 40 »n siss which were used for collacting the

bloced sampleas,

¥hils collacti=y Y Ylsed the wing vei= vas punctured
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with a hypoderaic neadle. One tip of the papsr assrip

wag gaamed through the large drop of blood formed on the
wing vein surface., When the strip wan saturated with
blood the strip was ploced in pencillin vials and dried
at room temnerature., The sapple crea of ths blood sanples
strips was out into small bita with scimsora. The antibody
activity in Aried strips wos eluted in 0.5 ml of normal
saling. After the small places wale sceked and agliated
wall, the blosd sumples wars kept at 470 in A refrigerator
fa2 somplots eluvion. The naxt day the popar atwiss weie
scuengsd with tho help of a pastoure pipetie and oluted
serun sasnlas ware J9ed fov husdunsglationtion lnbdhWition

teatn wsize 9 Hao wnits of Jnmorav sevoln 33 tha antigen.

Hasmegglutination irhibition (ML) test
(Pouliry Belogles, 1963)

Tha Bata procedws of HL (env wes empl-yzd shroughout
tha ctefics, HJftor aogersuining the Ha tiler of the virus,
“he mgauised aueatity of B A unile of the ViTus was nre-
porad in roomrl splisg,  Sesdel doudle fold dlluiiones of
(0.2 % srob} e papaxr Jirip slutes wete prgpired in norma
galirg an? ~sch of tbhese Alinixons was well mined with

G2 1 6 the 8 H.L unl:s of the virue wnd incubatsd at room
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tezperaturs for 30 minutes. Aftear the incubaiion tinze
0.4 o1 of 0,5% suspension of washed chicken RX was adced
to sach well and alxed. Siumultaoneous virus and REC
controls were madw. Following incubation for 30 minutes
at roon Yempsreture the HI antibody titex was tuken am the
highest dilution of the ssra in which thare was compliete
inhibition of HiA, The initial dilution of the paper strip

eluted gamples was taken as 1:20.

Experimenial infoction and immunization trials

Experizent L (Table 1)

A total of 90O =bite Laghorn day old unvacoinated
chicks were wtilized for this exyecviment., These chicks
were grouped into aix, wach conalsting of 15 chicke. The

treoateants of various grouys wearo as followa:d

Group 1

-he chicke ware iroculaled by coulonagal route at ihe
rate of 10 65 gp 90 per bird with MT strain. They were
sbaerved for any ¢linical syamptous or death and vere bled
at weekly intervale from the ssoond week onwards. Light
of the survivors were given a secondary incoulation with
the same virus st the rate of 2 x 10 65 qup 50 for eich
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chiok, The remaining chicks wels chsilenged with o
virulent straine a4 Fige Iln sntibydy iitee in thesy birdu
vere determinad by collecting tle aera at weaxly intervals
for six more woekde. At the end of tnis pssiod ‘ho chudie
wers chollenged with Che virulent strais and werg obasrved

for three wole wesis.

Grouy 2

fhie group of 1%, day ol” unvaccoinated chicks was
troated Lhe saGy cuy 28 sbove excapt that the primary
inoculation was with ® strain ot the rate of 10 | BL7 50
pexr chick,

Group 3
Iraatments wers same as chicke in group 2 dut the
gecond incculation was with Komarov strain at the rate of

2 x 10 7 2LD 50 par dird.

Group 4
Chizise in this group ware given 10 7 zup 50 £ astrain
par chiok by the oculonaesl routs. Surther treatments, il
antibody titrstion, challenge, secondary inocoulation,
detection of nise in antidbody titer etc. were the sane as
Wrds in group 3.
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droup 5

Ihim group of chicks was treated the same way as
above ezcespt that the second inoculation was with NP

sivain at ithe rate of 2 x 10 8¢5 gm 50 per bird,

Gzoup 6

This geoup ¢f shicks was kept uninfeoied till the
6th woek, At the 6th week five of them ware challienged
end the remaining chicks wers given HT atrain and obssrved
for any olinical syoptoms or desath. Antibody titers were
alao tested for six weeks and at the end of this period
they weve challanged to atudy the protection Lf any produced
by the BT strain,

Bxperiment II (fable 2)

Porty unvacoinated {hreae week old chicks were divided
inso fuur rowps of town each. The exporimental studles of
ditierent godvups ware as follows:

Sroup 1

The chicks ware lnoculated subcutangously with AT

etrain of ¥IW at the rute of 5 x 10 65 LD S0 par chicke

Ceoup 2

Uxperimsntel infection was dy oculonasal route with



50

the sace virus as in group 1 but the doss was reduced
to 10 943 2.5 50 per ohtck.

Group 3

Houte of inoculation was sans as in growp 1, btut
the ptrain of NIV used was Kowarov (5 x 10 | LD 50/onick)

Group ¢

Proatient was the 1o a8 ir growp 2 tmt with domarov
atrrin.

all the fowr miougs of uhicks wore L9l in aogarate
sheds sulficiently tpaced #5 that thers was no cuance for
orosn infection. They wera observed slosely for dsvelops
ment of any olinigal eympioms and death. oerum sauyles
ware goilecied at weekly interval for six weexs to dstlect
any incrosse in Bl antibody titer. At the end they were
challenged with the virulent vires and abogrvsd for thres

more weoks,

Erpaciment L1I {(Table 72

& total of 280, wix weaks old chicks vaccinatsd with
P gtvein at he day of hatch were utiliaed. They wece
tandomly screenyd foo the prewsnce of HI antibodies and

ware Sivided fnle four groups »f 70 aach,



Group 1 wvas given etrais MT intramusculorly (I/4)
at the xato of 5 x 1()6"‘5 2LD 50 per bird. thils group 2
received the mame by subcutancous routs (8/C). Group 3
end 4 recelved Romarov gtrain I/H und I/C respectively.
The dose par bird was % x 107 oo 50. All the four groups
wera kept An separnte pens and watcned closely. Serun
panples were collecied from 10 roadomly selected bLirds to
detect JI antibodies at weegly intervsls for a perlod of
six weeks, After this, 10 culcke from ench Lroup were
challenged witu the virulent virus,.
Contacet tranmaiseion

On toe day of sscond inoculotion, 8 uavacoinated are
matcied birds were kept along witii each groups Ihey were
also btled at wea.ly intervols for six weeks and at the end
ohallenged with. vizulent viruse

(loacal «nd tuyoat pwabe were ccllected from elock birds

and provegued ror virue isclation. W.en tuere was mort.lity

all tue dead birde were sutopsied and tissuss collected

for virus lsolation.

Controls

Ten ape matohied unvaceinoted chicks were used as oontrols

for suck experiment. In exseriment 1, Live ouicks eacn were
cinllenced at $he 64h and 12th week alony with their experi-
mental counterpartsd, wille in II znd 111 &1l the control olioku

and
were oualioured at toe Fih r'1:Etls week respegtively along with
the waccinated birda.
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RESULJS

Pathotyplaz of vitusas

MT and K givairs

Theee atrains of NIV for the expsrimsnte in this
study wers characterized before they wers ussd. The
rasultz 5f verious testy of pathotyping sre prasesibtad
in table 4.

% heyslathal dose S0 (BLD 50)

Tep 30D 50 af the N1 end & straine iu developing
chiek euiryos were 10 9'5/0.2 = and 10 *93/0,z
respactively as deternined by Reed and Muench (1928)
wethed. The deteiles eve piver in tahle 5 and 6. &1l the
Aend onhryos nad charsersrotic lesions of WiV infactiou
such as haemorrhages in the scalpliilal Taglou, inzerdigliial

apace and under aspsct of tas abdomen.
Hean death time {(MTT)

The mean derth time of ths minimus lethal duse was
caleelated for U7 and K straine 2o 87 hours and 76.5 hours
respectivaly (Table 7 and 8). The rate of desth dus to MT
atrain was as follows., One died at 72 hours, fowr at 54
houra and thras sl 96 hours of inouteiion.
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The HA of X sirain w»a9 also caloulated similarly
from the following observations. Une smubryo died ot 60
hours, three at 72 hours and four at 84 hours of incubate
ion. 4ll the dend smhoyos of both the efrains chowed
ppecitic lepiona of NP as described befovg.

Intracerebral pathozenicity index (IC£1)

intracerabtral patbogenicity index dstermined by
imoculating ten, Aay ol4 ohicks with 0.1 @l sseh of 1310
dilution of eivher !IT or 4 sirain are given in tables
2 und 10.

The chioks that received the Y stynin were normal

for the first twe daye of infeokions On the thipd day
oMe ohick showed ¢limicol symptons of drowsiness, poralysis
of wings, inappstance, disrricen and waa in sleeping
posturge The other chicks were normal, Yext day ome
chick was found dead arnd another two exhibited syuplowa
while othors were norzsl., Un the 5th day of infection
two wmore chlcks were mmen dead and snother {wo showed
synptoms bt the rotiaining ongs were normale OUn the

6th day the two 510k chicke wers found dead and ons more
ohick became sick. On the Tth and Sth day one chiok each
wag found dead., The remsining ihree chicks wera noriaal.
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The ICPL was caloulated to be 0,63

Two of the chioks incculeted with & strain showed
clinfeal signs om thy first Any itaecli and on the second
day of imnculation thess two were f~und dsad and anoiher
five exhivited cliniccl signs. On the third day of
inopalation five zore obicks wors =een depad. On the 5th
day one wors chigk anowed myzpioms while cthars were
poriale The next day one chick was found dead and the
ramaining tw0 eniols weve normal. The 1CPI was caloulated
to be .16,

The control ohioke iugeuwlated iatraosvebvally with
normsl seline wap nc¥mal throvgsbout the ebuwervaition

porioda
Intravevons patuogedicaty dndex

Che intravencus patho-enicity index of Ml and X strains
was wtudied in six week old chicks. Hone of the chlicks
that recaived either MI 6r £ airaln 414 p.nilesti any clinical
gyoptomy end cewolned t6 till the end of the obsarv tion
pexied end Lhe LVEI wae ealoulatsd ¢c ba am cefs. Sers
collocted fran ey Incculuted with Y sicain and i antie
tody tliers ranging Irom 1512 Lo 131024 avd thoss recalvel
X ranged from 124 to 11256,



Tramwontablility of infecldvidy

The stiwin 1o oensidered hpat labile L7 thy Jufeoii-
Wity “ltar wes Socransed by iwe logarithm (tasze ) by
haasing &t 567¢ fow 10 shmates of lagy. 4T stzaln was
tand labila as nwe log reduction du My inTegilvlty titer
was noviced within 10 winvtes. 4 gimilar reduction in the
titer of 4 sirain was noticed only alter hsating at 56°C
for 20 minuteq.

Heat stability of hasmagzlutinin

The haemagglutinating proverty of MT strain was
complesely lost within 5 minutes at 56°C, But the haewse
ggiutining of X sirain waa comparatively resisiant as i¢

took 20 pinutes for coupleis leas of HI asetivity,

Ixpgrimenial infaction and lmmundsation tricls

Bxperiment 1

Group 1

Cut of the 15, dmy old chickg that received 10 ‘q"'SELD 50
of ¥E vixus by cculonusal roule alt the duy of hatoh three
chioks died without eopecifiic symptoms of NI and four died
witer showing clinieaxl syuptons of dvowsiness, parelysis

*
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of wings, insppetancy and dlarrdoes. The vicus wig
“Rirolated frea o fev wlide.  The pevcenisgs of sossalisy
wWhi 3606';‘1.

411 the three chicks that wers challenged afisr prisary
vaocination withstood challonge £0 ulso all ithe chicks six
waeks afior ggeond wavlnation. The parceniuge of protects
ion waw calowlatad to e Q0 Auwring polmssy as will as
sgeondary ivocalation wilh A% wirus, Follswing first incge
vialetion the pesk titer of 118.9 was eeached &t lie end of
440 weok. Uhe govmutdlic mwang of Bl titers after the second
inooulation were20.63; 29,333 M2.75 174.5; 95,13 and 41,25
for the 18%y end, 3rd, 4th, 5th and 6th week, The bl antie
wady 4% 2eachyd Saxime during Jrd to Sth week with the
park velus of 174,5 at the end of 4th week, Ietaile of
antibody resyon ¢ in thie group sre predsnted in tulle 11
and grash 1.

Group 2

Thees ohloks from tha $0inl of 15 2uloks iw this
goonp tnat pecelved ¥ atsadn Jiad witheunt any snecilic
ayiptons of ¥ Ffive wu.xds ohalizaged 2t ibe sizdh wask
444 ey manidsst any alinicnl sysplors ov drath. There
wag » 2ige An the gecmetrlo means of the HL titacs by the
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end of the 2nd wesk, which declined by tae fifth wveek,

if%er the second inoculation with WhT strain, the geowetric
mean of the HL fiter was in the increase reachsd the peak
lavel at the end of 3rd waek and then grodually dsolined.

ihe geometoic wpan of the Al titers were 20.75; 82.94;

127,03 106.8; 32,78 and 45.82 respaciavely for the 1at,

2nd, Jrd, 43h, 5th and 6th waek (Sable 12; Graph 2). The
porosndage oF prosaction was 100 durang primpary and seoondary

srocudatlon,

aroup o

Thare was no mortality in this group eithes gpecafio
or nonespecific. dhs azometbric sean of L untivody titers
was sexisum at the end of 44h week and & sudden dagraane
wag noticad by the Sth wegk. Joomter dose with & strain
enbonded b «ntlbody level and the naximun leval waw
odtained by the 3rd wosk and btoen graduslly declined. Ho
portevezoinal reactions wers foticed and all the chiuks
withetood challenge slx wasks after the adwiniste: tioa ef
L& gtoain {(Table 153 Urash %),  Ihe pevoontoge of protaction

was 100 in prigary and gecondary incculaiion.

~EOUY 4
Tive of the clhleka that cecoived K strain munifestead
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sysptoms, suggestive of ¥N, but recovered afier four

Aayse The geometric means of HI antlibody titera foliowing
primary veooination ware 18.26; 25.35, 4.648 and 4,573

for the @, 4th, 5th and 6th weoek respectively., Peak
leval wos at the fourth week and then declined. A ascond
dosa of K strain 44 not induce any postevaccinal reavtions.
A pteady rise in antibody titere from the first week onwards
wad noticed giving a waximum titer at the 4th week afier
the second administration. The highest titer obtiained at
the 4th week was 114.0. Un challenge all the birds survived
glving a protection percentuge of 100 (Table 14; ubraph 4.

Group 5

“wo of the chicke that received K sitrain at hateh
panitested clinicnl symptoms of NI, One of thewm died on tha
Jed day and the virus could be isolated frow thie chick and
the other recoverad and had sufiicient antibofies to with-
gtand challenge after four weeks. Second inoculation with
KT strain induced sharpy rise in antidody titer which reached
1ts peak at the Znd week, Again five chicks died without
spacific symptomg of ML, The HL titer rowained more or less
uniform from the secomd to the Lourth week and then declined
slowly. 411 the 4 chloks that were challenged six weeke
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alfter secondary inoculation with M7 airain survived
without auy oclinical eymphtowe (Tadle 15;Uraph 5).

icoup 6

Chicks in this group L4 not regsive any virua &%
hatch. %Lhey were jres frow Hl entlbody. Oix ohicks died
without any speclfiic symptous of Wl Al tiw five uhickas
that were challonged at the Sih week sucoumbed o NI and
virug could be isolaved from vhass taids. LShe remaining
chicks whish received BI strain did not manilust any elaniesl
synpooag of ¥ & rapld and sharp rise in LI antaoody
titer which reached the peak lavel at third week and
than decline was noticed. Sone of ths four chicks that
werp challenged died of XD (Table 163 Graph 6).

mxpaviuent 11

4 comparative pothogenictty and immunogenicity of W7
and K straine were also atudied in three week old unwvaccinated
chicks. Fons of the chicks that received MI asirain either
by subcutaneous or ooulonasal rouvis sanitested any clinioeal
syptons of W% Bl antibodies wera Jdemommirable in both the
croups from the 1st week onwards. Ihe geometric mean of I
titers of the chicks that recelved the virus by subcutaneous
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rauts {group 1) wave 41,933 49,233 149.3; 80,003 6264
and %9.11 vespentively for the 1395, 214, 3rd, 43h, 5th and
Gth wesk following inoculation. While it uas 52.77; 60.61;
21115 T4.643 48,15 and 30,31 for the samne perind with
chacke in group 2. In Lol tho ocesgs thy peak tilters ware
obtained on thse third wealk aud then thars was ¢ Qaolina.
Ja ohallenge aftsr the plalh weok none of tia chigkz
suocustad 10 Infectlon. ALl 3£ Lian suevlvdd giving o
yroteciioa peseosataga of 100 (Zailde 47 & 163 Jwaph T % 32,
Giadine shaervoiions weve 2luo nude with 2hicka in grovpa 3
oad 4 woRte tie laceulation was done wiih & glzaln Wy
subcuienatus and sculvassal routes raspactively. (he
gossetric wean of EL Wters Dor chicks i group 3 wass
28,285 45545 132433 Thetd; 60,515 25.29 and that fox
group 4y 45.9% G4.98; WGeT; 43,205 24.81 and 26.44
vespecsively for ist, 2nd, 3rd, 4%h, S5th and 6th week
rogpectivaly. 411 the ohicke withateod chellenge with &
virulent sorain snd the parcsatazse of prolection was W00
(Jablie 19 &20; Graph o & 40J.

Experinent Iil

The suitebility of MP girain ag s vevelne strala wan

atufied by tnoculuting 70, six weak old eohicks, either


mailto:pxot@oi.ioa

81

suboutanscusly or intramuscularly. These chicks were

vacolnuied at hatch with # straine. The ilmsmnogenioity
and the protective effact of this sirsin was compared

with that of Kemarov stoain.

411 the 70 chicke that received the BY siraln of NIW
by intraumuscular roule, did not wanifest any postvacoinal
ranctione and all of them survived., %he guomeiric mean
of Bi antibody titers of 10 randomly selacted chicka from
this group were 26.00; 36.507 394.0; 105.5; 43.23 and
15.13 Lor the 18%, 2nd, 3rd, 4th, 5ih and 6th wesk rosiagte
ively., HNaxivmm titer was obitainad during the .rd week
whigh deciived thereafier. Ihe pavcentags of prolectlon
wes 100 {Teble 21; Greph 11).

antibody response in chicken to this vixus by sube
vug bansous route wus also in the sams pattern, though the
titer wag slightly Lowe She geomatric zean of the titars
for the 3iX essxs being 54.35; 85.53; 129.93 112.9; 91.85
and 49.23. THoms of the ten cbicks that were randesmly
geligozad and oheilanged snifosted amy clindecal =igmz of
the dimea<e avd 2l] of thom swvived. The percentage of

rrosmation was 00 (Jable 223 graph 12),

Out o1 e 70 chieks thst recelved X sirain intrae
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suscularly two showed clinical symptoss of XD end died
between the tnird and fifth day. The eymptons manifested
by these birds ware genenal Jdeprasainn, gasping and paras=
lysis, Un postmorten sxamination lasions characteristig of
N7 suoh a8 pin peint hasmorrhag~s in the proventriculus
ard casoal tonails were svident.. Virus aculd also be
Imolptad TTom tha apleen, Liver »nd lunmg of thase ohlcks,
ihe pereentzae of reantion wes colouluted &0 bhe 2.% “he
rewsining vaooinzted ohicks were culte norsal and aurvived
throughout the experimsntal periode Aall the ten chicke
that were challerzad rromr (his groap wlee vithoiocd ghallende.
auiibedy vioe wae cilontly highow them iw group 4. IZhe
georw tric meaves of lhe Bl ticers were 31.77; T4.63% 105.13
85,763 £9.95 and 35,68 Zor the 1%, 2nd, 3rd, 4th, 5th and
6ih veek atter imoculailion, 411 ihe ter chicks that wers
chllienge® 4468 not monlfest ony olinicel syaptoms of NI

The perosntage of protection wes 100 {lanle 23, Graph 13).

Chicke in group 4 that recelved & stroin by suboutew
asovy revte Ald not show any pesbe-vagerral veaotion ag in
rrovy 3, Qoe geometric means of Id antih~Ay titeve for the
BL7% weeks Tollowing cvnculation weres 23.02; 45.943 91.89;
69.85;5 42.85 ard 13,22 (lable 245 Graph H4). As in the case
af group 3 all the chicks wibthstood ehallengs and? the
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pergantags of protection was 100,

Contact transaission

The transaisaibllity of NI and X strain was studled
by keeping vuvaceinated age matched contyrol chicks along
with the inoculated chickenn, one of the contact chicks
kept along with geouss 1 and 2 showed any clinioal symptoms.
There wam no pignificant rise in antlbody titera of these
contaot chicks. HNaximus titer was obtained between 3rd
and 4th week giving & geometric mean of 17.5 at the end of
4th week and the titers daclined therdsfter. OUm challengs
six chicks aut of 8, dMed of typical HD and virus could be
inolated frow thess birds. The percentagze of sontact
transaission in ¢this cape was calcoulated to be 25. Ons of
the unvaccinated contaol chicks in group 2,died of none-speciw-
fio causes. "he zeometric mean of the paslt tited obdloimed
in these bizds waz 21.68 and was ssen duving the 4th week.
On challenge, 2 cut of 7 chicks survived while all the
renmaining five dled of HD and virus was iscluted from thase
birds. The percsntage of contact spread vas talculated to
be 28,6,

Una of the coniact chicks that was kept along with
birda in group 5 diesd on the 16th day of expopure aiter
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manifesting symptone of 8D suoh as drooplness, off feed,
varaiysia of the leogs and winge, dullseess with a teandency
to stand in sleeping posture ond disrrooesn. Virus o¢ 1ld
be fsolaied Irom the oloacsl and throat awaba oollsoted
fron thie m:a: after deatna Virue isolation was aled
porcible from the tissues sucn as liver, spleen and Ivng.
Uben remaining caicks wevre challensed alx of then eurvived.
The percentage of contnot itransmisaton this group wae 75,
Thow: thers was no deata or cliaical manifestation of D
in contect caicks of group 4y 5245 arread to in conwot
birde was poticed in this coss, Ia bota the grosps the
sntibody {iters in contaot ocalcks were lowsr tuan tiat of
coloks in groupe 1 and 2

In all the oballenpe axperiments, the contrel chichs
suscunbed to D showing cnaructsrisile symploms ia five
dozs time. Ipstuorien excainaticn of thase c.dcke revoiied
tyricul lesions of 0D and virus could be isclated from the

tiacuee,



Toble 1, DTetails of trea.ments of dxy »1€ chicks in experiment I

Primary ircculation ~gecndary inceculation
Group Mumber of Strain loute Tose per Tumber of Jirein Houtes  Tose per Rumber
chicks bire ehicks bird of chicks
used challens {in ZLD 505 chellen-
2ed goR
Group 1 15 ¥e on' 10 %%mn, 3 K2 57 zxt0 305 5
Group 2 15 ? . 10 7 sn 50 5 R . ax10 55 7
Group 3 15 £ e WTED 5 £ w»  2x10 7 10
Sroup ¢ 15 « s M0 TED 5 X oo w67 16
Greup 5 15 E o WTampg 3 Mr o  2x10 843 4
Gﬂ'.'mlp 6 15 L2 ] [ x] Lx 5 ET E 2 ] 2x19 6.5 "
* Ceulonasal wouts &
w

“% Suboutansous Toute



Table 2, Datails of trestments of thres week-o0ld unvaccinated chicks in experiment If

Group Rumbs of Strain Houte Tose per Wird usber of

chicks nred {in BuP 5y ) cgigku a

casllenge
Group 1 10 oy s 5 x 10 843 5
Uroup 2 10 N7 on"" 1 x 10 83 5
troup 3 10 B 30 5x 10 U 5
Craup 4 10 4 on 1z "7 5

* Jubculanacus roiie

*% Qgulonasal routs



Zadle 3. TITeiails 52 trsatments of day old chicks in experisent III

Primmne ingoulation Sgeondury inoculation
Group Yo. of Straln Houte "33 per 0. of Fo. of Strain Route osw per Yoo of
chicks bird i chicke chicks bird in ohicks
used 8LP 505 rhallen-survi- BuTgos  ehrllene
ged ved/pon- 2ol
cantage
Group 1 70 ¥ ox' w7 uy w1083
c
i 7 o s sxio 22 g0
Group 2 70 ? o 10 - 3/50 H s¢-
4 o« 7 ‘ el ] 7
Grewp 3 70 r ox 10 % g xi0 0
Geoup 4 0 F o w07 £ s 5 xt077 10

o

* Oculonagal outs
*% intramusculal” Toute
£ Saboutaneous route

5]



Zable 4. Peiznetyping of FHsweastle disaase virus atrains HI and X

‘hasactaristios

Regulty of HT

desulie o5{ K

Tapsyo lethal &mesc

Hoan death 1ive

Lubraceretral p2iho sricity index
Intravenous patbogerdelty index
Heat zinpllif vl sudiecuivaty

Hout nialil.vy ¢f haemagglutinin

10 3302 m
87 hours
0463

G.C0

10 minutes

L 5 minutes

10 1952 w
1645 hours
1.16

Q.00

20 minuies

20 minutes

29



Table 5. Batrye letbal doseg, of the XI strein

Dlution Fumber of Rumber  Number Cuzuletive values datic Percentage
[ Tormd | of eg 8 of eggs positive poasitive
positive negative wositive Wggative

107 3 3 0 9 0 9/9 100

1078 3 3 o 6 0 6/6 100

10~9 3 3 0 3 0 343 100
10~10 3 o 3 0 3 o/3 3

10~ 41 3 o 3 0 6 /6 0

# Fifty par cent infectivity between dllution mine and tan

Proporti-nate disiance = 100=50 = 50 0.5
T00-0 100
Ezbryo lethal doss oo = 10 7 * 005 =10 %% 020

2 TPIE 12 I WA I IR TR WS

59



Table 6., Emteyo lethal doss 50 of the & sirain

Mlution Nugber Fumber Fumber Cumuletive values fatie Parcentage
of egge of egys of eggs positive  positive
positive nagative Zositive Segative

ol 3 3 o 12 o 12/12 100
10~° 3 3 0 3 0 9/9 100
1072 3 3 o 6 0 6/6 100
1010 3 3 0 3 ) 3/3 100,
10~ 3 0 3 o 5 3 0

* P12ty per cent infectivity betwesn dilution ten and eleven

oL

Proporiicrate dlstlance = 100=50 = 50 - 0.5
100=0 100
Saboyo lethad dose gy = 10 003 - 105 s020m



Table To Hean deatk tima of the zinimum lethzl dose of M?P sirain

Tlution 1073 10~ 10~10 10713
By
12 0 0 0 0
24 0 0 0 0
36 0 0 0 0
48 b ) 0 0
60 3 o o 0
72 4 1 0 0
a4 1 4 0 0
96 0 3 o o
Myem desth time of the (T2x1) + (84z4) +(96x3)
@inizum lethal dose = 5

= 696 -
- 87 hours

175



“able 8, Hean denth tize of the minfuum loviml dose of K sirain

Milution 1078 1079 10~ 10 10711
Doath in
hours
12 0 0 ) )
24 0 0 G ]
36 0 0 0 o
48 1 1 o 0
60 5 4 1 0
72 1 1 3 0
a4 1 2 4 s}
llpan death lime of the {s0x1) + {72u3) + (84x4)
minimux lethal dose - 5

612
w 76,5 hours
- ?. - I W

2L



Tadle 9. Intracerebral patnogeniciiy indaex 2f 1T gerain

lays 1 2 3 4 5 6 7 & Sum Factor Jum X
Fapter

Chugl=

vationg

eath Q 4] a 1 3 5 [ 7 22 2 44
Signs 0 0 1 2 2 4 1 & 7 1 Ki
Normai 10 10 ] T 5 4 3 3 5 4] Iy}
Total - - - - - - - - &Y - 51

Intraceretral pathogenicity index = 51 . 9,863
o oH] 1 E

<L



Table 10. Iintracerebrsl pathogenicity index of K sirain

Tsya 4 2 3 4 5 G T 8 ~un Factor Sun £
Pactor

Jhsare
vations
Jzath o 2 7 i T 8 8 ] 31 62
Signs 4 5 0 4] 4 ] [+ ] 8 a
Hormal 8 3 3 3 2 2 2 2 21 Q
f{‘etal - - - - - - - - 60 70
Intracerebral pathosenicity index = %g_ - 1.16

¥L



Table 11. Resulis of e¢xperimental infectior .md immumization trials of
day old chlcks = groupy 1.

Rgeke Average “eometric Ho. of S8p. of horiality. fercante
Al titers mean I chicks chicke age of
titere inoculated olellengsd pal i Gles
——r lon

1 1.5147 32,71 15 .o . .
2 15772 37.83 .e . . ‘e
3 1.5783 9535 . . . .
4 209731 118.9 . ' v xe
5 1.8659 7343 P ae .. .
6 (Booster) 1.1518  14.90 5 3 Wil 100
7 1.0144 20,63 . .s .a .
8 143290 2133 .s . . .e
9 2.1543 142.7 .e .. . .
i0 242437 174.5 .o P . .a
11 157833 T ] PN .o P .
12 1.6154 41.25 . 5 nil 1R

Gl



Graph 1
HI antid»dy titers of day old chicks at weekly intervals - group 1
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Table 12.

Regults of experimental i-feciiron and immunigation itwrlals of

day n0ld chicks - group 2.

wesks Average Geometric Yo. of %o, of Mortality Cernente
HE {iters mean HI chicka chicks age of

titera incculated challesnged ﬁgtect-

1 G. 7394 5.488 15 oo e .e

2 0.8088 6433 .o o .e .o

3 0a5624 3.651 .o oe .s .o

4 C.2001 1.585 .o .s .s .

5 Nit nil . . o ..

6{Booster)  ®il 41 A8 5 83 100

7 1.3178 2075 .s .n .s .e

8 1.%185 B2.94 .s . .o on

3 2.1037 127.0 .o . os .o

10 2406285 106.8 .o . .. .o

11 1.9532 83.78 .o .o . .o

12 1.6611 45.62 .o Hiy 100

9L



Graph 2
HI antibody titers of day old chicks at weekly intervals - group 2
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iable 13. Aesulis of experizental ILnfection and lmeunization trials of

day old chicks - group 3.

Weaks Lyerage veometric “o. of Bo, of Mortality Fercent-
bl titers mean IO chicks chicks ags of
titera Inoculated challengad protects
ion
1 i1 Al 15 . . .e
2 il ML . . .o .s
3 Ce 1955 10362 .s .. as oo
4 04333 2.172 .o . .. .o
5 h)%) Fil . .e .. .e
5(Bonster) 7Ll 31 10 5 B3 100
7 12479 11.70 .o . .e .o
8 1.8564 T1.85 as .o . »e
9 1.9367 8644 .s .s . .e
10 1.8765 15625 o .e . .
1 1.4952 51.27 .s .o .o .
12 1.3364 24.45 .. 10 nil 120




Graph 3

HI antibody titers of day old chicks at weekly intervals < group 3
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Table 4. Resulis of experimsntal infection and imsunization trisis of
day old chicks « group 4.
deaks ATENAGE Geowetcic Bo. of Fos of fiortality Jervenie
#i fitera umecn HI chicks chicks age of

titers inocunliated challenged iaggte ot
1 Xl Byl 15 .. .. ve
z il 81 .e we os .
3 1.2615 13,26 .s .s “e .
4 17682 25.35 .s . .s .s
5 (VR £2Y 5 4$.648 ae . . .o
6{Booster0.6408 4,573 10 5 B3 100
7 1.3412 21.97 . .o - .o
b4 14758 22.71 .. .o ve .e
9 146830 48,19 .. .s . .s
10 2051 114.0 .e .o .o on
11 18564 65,51 .o - st .o
12 1.7031 50.47 .e 10 LKA 100

al



Graph 4
I antibody titers of day old chicks at weekly intervals - group 4
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Table 15.

{

Hesults of exparimental infeciion and immunizatlion trials of
day o0ld chickes = group S.

Waeks Averaze deomerzre No, of Np.of Hopsality Pesrcente
HI titers mean 4l chicks chicks sge of
titers inoculated challenged gggtect—
1 ®i Hil 15 .s ' .o
2 0.T081 5.106 . P . ae
3 0.5936 32922 .e .o .e .o
4{Booster}0.4861 3.063 3 5 S & 100
5 2.1238 132.9 oo . .e .
6 2.4643 291.7 . . .s .e
7 2.1035 126.9 .o .s . .o
a 2.0703 117.6 . .o - .s
9 1.8596 T4.08 .e . . .o
10 1.56036 37.03 . ‘ 1) 100

6L



HI ticers

Graph 5
HI antibody titere of day o0ld chicks at weekly intervale
group 5




Table 16, Fesuliz of sxperimental inmfection and imaunizetion trials of
day old chicks = prove S.

Wnelon AveDage Seomeiric Wo. of Fo, of Foptallity  rfercerie
#i titers msan Mi ahicks ahicks age of

titers incoulsted challenpged :;{-:.;g‘feet-
k] wil mi 1% . e se
2 9 *y ee *a [ X3 se
3 e P s . P .s
& P *r .o . .s .
5 (X ] E 5 LA e - s
5 Vaocinated ,, s 5 ] 5 o
K| 1.7826 656G 61 . . . .
8 2.8061 534,58 . e .e os
9 2.8663 T50.0 .e e P »e
W0 260837 121,30 e . .e .s
11 2.06473 116.0 ,e .e se e
12 29536 117.2 .o & Wi 100

o 2 s,




Graph 6
HI antibody ititers of day old chicks at weekly intervale

group 6
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Pavle 17, besuiis of experimental infeotion and immunisstisn trizls of
three wgekeold chicks - group 1.

*aeks Average Yeametrie Te. of o, of Hortalldy Fercente
I titers mean HE chicks chicks Bge of
titers Anoeulated challenged protect«
ion

1 e . 5 ' .e se e
2 R 57 e .o . .s
3 Inoculated ® # 16 . . .s
4 1.6224 44.93 .. o . .r
5 1.6923 49,23 .o . .o .e
& 2. 1714 1493.3 we .e ae .o
7 TeSnt Bla0u . . . .
8 1.7326 50.6% . . .e .o
g 1.592% 39.11 . .9 i & 100

AT ; Vot tootad

[ 3°]



traph 7
HI antibody titers of three week old chicks at weekly intervals - .roup 1
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Table 18. Besults of exparixental Infectlon and immunizetion trials of
three wask-old chicks - group 2.

weaks sverage Jeometric No. of ¥o. of Hortality Yercent-
BL {iters mean HL chicks chicke age of

titers inoculated challenged zﬁg‘u ct=
1 we .54 - s .s .o
e L iy .o . ve ..
% Inoculated * » 10 .o ve .o
4 1. 7224 %277 - . e .e
5 1.7826 60,61 . «e .o .o
6 2.3245 211.1 .s . .. se
T 1.8729 T4.64 . . .o .e
8 1.6826 48,15 *n s . .e
9 1.4816 30. 34 .s 5 By 100

XK. : Yat teated



Graph 8

HI antibody titers of three week old cnicks at weeckly intervals = group 2
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fable 19. Hesuliz of experimanial infection and ismunization trials of
thres week-old chicks - group 3.

“woks Average Ceometric Yo, of Ba, of Eertality Percente
HL titers mean Bi chicks ¢hicks sge of
titara inoculsted challengsd orotacte-
ion

1 Nt » .o oo . P
2 b ) o xr P .o .. -
3 Inoculated 7 " 10 . . ve
4 1.4515 28.28 .o oo “e .o
5 1.6622 43.94 . .e .o .o
13 2414353 1333 .e .e .e .
7 1.8730 T4 .54 .o .o . .
] 1.7826 60.61 .o . PN .o
9 1.5525 35.69 . 5 il 100

X2 ¢ Hot tented

€8



Graph 9
HI antibody titers of three week old chicks at weekly intervals - group 3
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Igtle 20. Hssulis of experimental infeciion and imwnizstion trials of
thees weok-old chicks - group 4.

*goko Avarage Owomairic No. of No. 02 Kortality Zercent.
X titers mean HI chicks chicks age of
titers inocculated challanged protects
ion

1 T ®r . . . .s
2 ne &’ .e .o .o .o
3 Incculated = " 10 .. .. ve
4 1.6622  45.94 . . . an
5 1.8727  64.98 . .o . .
& 2.174 149.5 . . . ..
7 1.6355 43.20 .e . .e .e
& 1.5413 34.81 .o . .o .
9 1.4214 26444 . 5 ki) 100

¥ 2 Not tested



Graph 10

HI antibody titers of tnree week cl® chicks at weskly intervale - group 4
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Table 21. HRasults of experimental infection and imsunization trials of
pilx weak-old chlcks - group 1.

reeks Ayerogy Feomadtric Voo of chicks No. of Foptalldy ZPecoent-
HL titers mean HI incculated/ chicks ags of
titors ¥p, of chicka chailene protacte
suryaved in ged iow
2% days
1 ¥ stvain 5T b . .e .e .e
2 * ® . .. . as
3 " " e - a . -e
4 " ” . .a . -
S = = ™ . . ..
6{Bsoster} " # 70470 .e . .
7 1.4117 26.80 .o .e .- .e
8 1,5622 36.50 . s s .o
9 2.5954 39,0 . .- . .
10 2.0235  105.5 . s .e .o
11 1.6923 43,23 .e .. .w ..
12 1. 1816 1519 .o 10 WA 100

¥l : %ot tented

&8



HI titers

Graph 11
HI antibody titers of six week old chicks at weekly
intervala - group 1
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iable 22. desulie of experizenial infection and Lwmmunizgation trisls of
81X wankeold chicks - geoup Z.

weeks Ayarage Csomstric Vo, of chicks %¥op. of flortallty Pezcevt-
HI titews mean ML  inoculatad/ chicke age of
titers Ho. 0f chicks chsllene Protgete
auevived in ged ion
27 days
1 £ ptrain %2 w2 os .e .e se
2 “ o LR L X J LR 2 *e
3 " " ve e LX) -9
4‘ ® L X ] - - LK 3 .
5 " ° - " e e * e
6{Bonatar) " " 70/70 .e .e -
7 1.5‘-26 34.85 Y «e -y =9
8 1'9331 85.53 LR - *e s
9 2.1138 129.9 .o aw . .o
10 2.0536 112'9 -8 e e .e
11 1.3633% 91.89 .e .s . .o
12 16923 §9.23 .s 10 Til 100

XL : "ot tested

9e



Graph 12

HI antibody titers of six weck 0ld chicks at weeXly intervals ~ group 2
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Tavle 23%. ~ssulis of experlisnsal infuciion and immunization trials of
nix waak«old chiogx ~ Jwoup J.

oS ivarage Veometsis Yo. of chicks Fo. of  dortality fesrcsate
Hi titaws mean HL  innculated/ ercks ars
titonn e 0f chioke challens prafiedie

guryived in ged ion
21 days

f ¥ strain W HT .s .o . e

2 . " . .o . o

3 # b . as . .o

4 b id .- . ws e

5 . * . .- .. .s

6 {Boopter) ” . 70768 .o . os

7 1.527% 2177 . .- .- e

2 1.8773 T4.0% .e . PN B

9 220235 105.1 .o “e .o .o

10 1.9334 85.76 “ we .« -

" 1.,8429 §9.65 »e . “s .s

12 .54 18 35465 . 10 k1 106

R : Mot tested

e



Graph 13

HI antibvody titers nf 8ix wesk o0lf chic4s at weekly intervals - group 3

120

80 4

60 4

HI titers

40

20




fable 24, Horults of sxparimental infoetion ond Aceumigzatisn toials of
8ix veakeold ghicks -~ zroup 4.

o~y

¥oaka Avarazm  “aometsic Yo. of chicka Yo. of  Eoplality rercante
K titsrs neaq L inyeulnted/ chika 3.8 9F
titers 5. 0f chicks challen« protact-
survived in st on
29 daye
k] ? strain by 5T . e e an
2 @ @ L2 J LR [ X ] - e
3 s ® .6 - w e «e
4 " # aé s - % -
5 " - -7 *e - % - e
6 (Bﬁﬁster) a " 70/70 ‘e »e “a
i 1.3622 2%.02 . ve .e .
8 1.6522 “-5-9" s .s e s
9 1.9633 91.83 . .s .s »e
10 108429 68065 ae e e Xy
11 10632’ 62-86 . .o e ”a
12 1.1214 13.22 o 10 Wil 100

NP 3 Yot teated

86



Graph 14
HI antibody titers of six week o0ld chicks at weekly intervals - group 4
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DISCUSSION



SEUSLLTT

Kewoastle diascse is virtunlly worldd wide in distrie
bution and various methods £ prophylexis auch as guarantine,
agompulsory slaughlter of ailing and in conitaet birds and
pyatesatdo vaccination had beon ifmplemented either singly
or conblned. Decause of the froguency with which WP occura
in many congentratsd pouliry producing areas, syslszailie
vacelnation 18 accgpted by most of the couniries for conirol

of this diseane and has been adopted volountarily.

Tewcaotle diseass vacoines aves of twe kinds, live and
imactivated, Tie inactivated vaccings were ithe first to
ve scadied (Sspudstte, 1943}, though the use ond ~repmration
of 1.va vaccine wers sStavted in the aarly 1930s {-opacie,
1938: lyer and Tobson, 1340J.

It hea tean the genaral experience thal the imactivated
v. zeinen cornfer only a temporafy Teclatwige and injections
have 10 be repenied apyroxinetely thres wothe intgrvels,
Syyp then 'oreake' may ocour. HNorsover, under some gondie
taaire and in gome geographlonl areas live vacclines possessed
advantagioes and thusd resulted in gxtensivae use. Live vaceines
are produced from malurally ccturring stroing of acceptnble

Low lavel of msihogenioity or from straing that welle
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sglectively atienuatad by sexial passage either in embryo-
nated han eygs or some non gallicine hosts {~splin, 1552;
nllma. 1975)0

Pathotyping of viruses

On the basis of BHID at torminal Allution, ICLL and
IVFI, theus alrains way be eliher lenlogenic or mesoponic,
she Former baing the lesse pathogonic used in dsy ¢ld chicke
while the latter in chioks sbove six weeks of ajs. 7The
mesogonic strains are used ususlly ir chicks with a bans

igminity with some lentogenic strains,.

A1l the wmesoganic strains of XD virus are lsthal to
chickan embryos frrespeciive of route of inoculation, . upare
ature of incutation and wie of the enbryo. However, pressnce
of antihodies may int:rfera with multiplication 1f given into
the allerdole cavity at the 16ih day of inoubation.

Haweantle disesee virug, wsually produces a high titer
in omck embryos giving an BLi, of 10 9/s1 (Poultry Aloloe
gionm, 1963). The HE strain of NP vizus which 1z & new igolate
also mulilpliod at the same extent giving & titer of 10 @’5/
Qo2 mi. Similer result was also obtained with tha known
mesogenic strain K.
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Haon death tire ot terminel #ilutions ls one of tha
critaria ueed for ;:aumtg‘zng an lsolate of KD virua.
The tlre taken by lantogonic, mesogenlc and velogenic
atraina ars over 100 hours} 60«90 houvs and below 50 houra
rosactively (Poultry Ilologics, 1963), In this atudy the
naw loolate BT had e MIT of B7 hours whils that of X strain
wig T6.5 houra. The msan death time raported for other
pmasogenic strain was 62 hours for Beaudette G (sanson st al.
1973; Spelatin gt sl. 1973); 68.8 hours for BB (Chandra
et al. 1972); 68 hours for Hoakin and 65 hours Zor Hk 107
remectively {(Poultry Biclogics, 1963). ln contrast to
the obsgevrtion made in +hla siudy and thal of sulochana
gt 81, (1981), damel st al., (1979) obtained a low LT of
47 hours for ibhe ¥ sirsan., Ihis LD of 47 hours im neavring
ths value oFf a velogenic girain and this dimccepancy
cannot be explaired,

Vewanstle dlseass visus siralns alsp differ in their
nsurepsthogenicity (o day oild chicke. »eniogenis strains
rarely k1ll the ohfckes an® the virug cenvot bs tranamliited
gorially in day old chicks by the braoin material. Lhe
wgeogenic str.in on lhe other hond kills all the ohicks
within a perliod of eight days. Jelogenic s.raing also
k112 all the chicke but at o faster rate. The vyalues for
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lantozanic, mesogenle and velogenic siraina weze Q.1 to
De2} UuB=1e5 and £ 1.5 respsctively (foulizy Siologics,
1963}, The ICP{ for day old chicka in the caus of HD

and B strsin was 063 ind 1418 vespeotively. Otner known
sesa enic zireins such as deaudstte C; H2B; Roakin and

¥E 107 had the above valum 88 1.46 {Hanson et 83. 197;
Spaletin g 2l. 1973) 1,08 (Chandiu s al. 1972); €.8 and
1.5 {(Toaliry fiologics, 1963), samusl af al. (1979)
obtaine® a v.lue of 1.00 ag iedl for L strain. According
to Earezewski gt 5l. {1968) the intracerebrul paibogenieity

indax 55 T strain varvied batwaon 0437 and 1.05.

intcavenmug pathogenicity index is the criterien used
te find oud the difference irn lathallty of the virus for
chicken by extira neucral xonig. “he lentogenic and pesogaric
gtrains usually produce appelfic aentibodies without producing
the dignsue sgsosiatad with Wi infection while the velogenic
erraing AL an agprsciable pambar of chickens into which
a mimute quantity of virus i3 introduced (Jouitry Jiologiecs,
19654,

The IVEL repcxtpd for the lanitogenio, idasogenic and
yeloganio 8Ir.ing are 0.03 0.05 to 0.31 and £ 1.5 in the
apdar. The attains of the virus used in tang study ald not

kA1L or profuces aay clinleal mandifostation of the vicus
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infection. Henca IVF1 for both the strains was G.0.

On the other hand other mssogenis stozins euch ae
Baandette ¢ and K28 had higher values belng 1.23 (Hanson,
&t zle 1973 end Spalatin g% Al. 1973) and 0.99 (Chandra
gt al, 1972} ressectively. lowever Alsxander and 4Allsn
{1974} wers of opinion that & betlsr differentimtion
between the lsolates could be cbtaired by mean desth tiue
of chicks folloving infeciion by cleaocsl ewab.

Zhe resulto ohisined with the sbove oriteria used
for pathotyping of NIV lsolates, have clearly shown
thar the M7 sirain, ig a sesogonic atraln. Norgover ithe
values aiss ghow that thas gtrain ig less virulent than
other ngsogenic gteaine refervsd, particulsrly to the K
strain which la prasently baing used as Ihe waccine strain
i3 Kerals.

The hasmaggintining of KT and K stvains were ingotie
vated in less than flve ainutea and in 20 minutez raspsoct-
ivealy at 56°%0, Only o macginal reduction in the HA titex
wag Teported by Jammel gt gl (1579) with K strain at
560 in 60 minutes. While complute loss of HA activity
in 0 minutes was reported for K2B bty Chandra gt pl. (1972)

The thermostability of Ha is a stable cheracier and
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is retained essentially unchen ed through many ssrial
pussages (Chu, 1948; DiGioia gt sl. 1970). Hanson, cf al.
{1249) reported that ihs visulence of & sirain of ¥D virus
wag appeared 1o be raloted to the thermostability of the
heemagzlutinin, as the bremagglutinin of a group of
virulent styains resisted heating at 56°C for 30-120
pimutes while that of 2 virulent sirains were deatiroyed
in five minutes or less, According to Honson and Spalatin
{1978) no such relationship existed batwssh these two
factors, Westerbury and Waddington (4978) opined that
the ihsrmostability of HA and infecirviiy nsed notv be
considered as criteria for typing a atraiv as velogenic,
mesoganlc or lenbogeonic asthsycould observe the prossnce of

both otuble and labilm population in ihe same strain.

The dologlcal characteriszics described alove Jor
0T and K strain show that thecse two are distinct straina.
Though both of them ars clagsified ap mesogenic the former
48 less virulent than ths latter. HMesogenlc sirain 828
which io alse usad in some paris of India as & vacoine
strain ls alse different from the MY isclate as evinced

fron ilis chnractepisile cited above.
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Experimental infection and immumization trials
Lxparivent 1.

Infection of day old chicks by coulonasal route at
the rate of 10 °*% JLD 50 per bird smowed thot Lt wae
pathogenic to this age group with 2 mortality rate of
26465, The infsotion was confirmed by virus fisolation
from the dead hirda, Julochana ¢t ul. (1981) reported
o machw psrcontage (4600 of mostality. Inio Aiscrepsncy
could probably be due to the lssaar nunber of passages the
laolnte MU hod gJone ihrough in developing ohick ombryos,
in the preasent study virus at the 10th passage level wag
used while 3ulechana at al. (1981) used the virus whan it
was ot the 6%th passage., “lhe virulgncs of the virus wmight
hnve roduced by serlal passagy in chick enmbryos. Sone
straing of WD viru3 had shown to reduce iis virulence by
seriel pussage in chick emibryos, withoul effecting its
antigericity, DNoso,swic vnocine siraing suoh ag Hzb
{iadtow and idnani, 1946}; vworubm 72 (desve et al. 1974);
Lerts 33 (Lyor and Tobmon, 1940) ware evolved in this
wiy. The possibllitly ol the infectad dey old chicks
posasssing & reasonable titsr of HI antibedy cannot be

mldad out a8 they were not scleanad {or maternal antivodiee.
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fne chicxs that survived had wilg ranging frem 32,71,
37e83s 95635, 118.9, 7343 and 14.9 for the 1st, 2nd,
Zrd, 4th, 5th and 6ih wesk respectively. Sc the peak
titer was obtained batween 3rd and 5th wesk. None of
the survived chicks that were challenged six weeks
aftsr the primazy ifnoculation succumbed to the dimsass.
Un second inoculation witn the sane virus the chicke 214
not manifest any elivicxl synphboma. A sharp rieo in
antibady tlter wis nmotiesd aaf fhe tdters wore h.gher
tnen 14 orilsary fosenlazion and all of thex withstood
cantienga gftev 3ly seaks. {4330 2baadrvablions suggest

that Bl aisaln of Wi 16 & good lomusegnn.

Birda that recaived primary vaccinatlon with ¥
#iraas ub the day of satch Al produced sufficlenl HK
bhters wien given as & booater afier aix weeks, “he HI
titess were onmrerad wich tlsl produced by K wtrain and
3% was gwan thel (44 &7 otrean 2refuwsd (lighily higher
witesa to A thoagh scabesuivaiiy net sigrificent. Though
patiotyping revesled that T s lecs vivulent tien X, the
lavbur wae found vo 18 less mvhogewic to fay oid chioks.
htegl 2%l 0 e bud Qlinloel sympiome only .34 died
and merniving obucke reosy mred within four fays. <his

Carorapeney Lp patot oniedly of UY and & strein o day
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old chicke in contrast to pathotyping could probably |
2ue i the pressncs of matermal antibody in chicks
infected with & sirain s this batoh of chicks was &
difrerent cos from chat nsed for MY strain and interw
ferency by comgenital acnilbodies in NIV is a well
gotabiighed feotor (Lancaster, 1966), Narktam et al.
(1351) repocted that the imaune rasponse to primary
voooinolden aui revaccination aould bs suppreseed in
Blrds possesoing segddval aniidody and this could be
astrapulad Lo e low &3 tileze obiained in this group.
82032821 L3 Sidaua and wseven {1576) virds with maternsl
witebody waiu wore wileciively protecied agaelunst challenge
Wl gy woog Taccing.od gy aeroascl or coulsy mathwod.
Jpae o e ok wesk old unvaccineted chicks manifested
an, <llinical synptoms or dearth followirng indecilon with

ei iy HD oo W aireva.

Lag resulis obtainea in expsriment L indlecuted that
me strain ie pathogenic to day old chicke. Itz imuunc-
gonioity ig comparable with that of X atrain not only in
toa . apadbody tlcers irn the serum Wt also in the cayacity
of WeGeinaied Durdg o vitamtand ghellepge with & viruvlsat

aliaive e Colyalioon betwesn Miferant combinmsitlion eof
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straing revealed that,though therve is mo sigmilicant
dlfLerence in ibe HL values ¥% has & hi her mean walue
than B, the mean bsing 2,048 and 1.9012 respectivaly,

Experiment 1L

Experimantal infection of three week old unvacuinated
chicks by subcutansous or oculonasal route with #T or K
steain vevealad that both were well tolerated by the
chicks withoul manifesting any olinical symptoms, “he
immune cesponge of thess chicks was aless almdlar an? was
comparable to that obiained in experiment I. The &ils
of DL antibodies in chicks receiving HT hy §/C moute,
wers 41.9%, 49.23, 149,3, 80,00, 60.561 and 39,11 fov
ths 1a%, 2nd, rd, 41k, Sth and 6th week Tespeoiively.
The peak titer of 149.3 was obtained at the end of jrd
woek, & alipghtiy higher valuss were cblaimsd for dirds
in group IXI that received the virug Uy cculonasal route.
dimilor reoulta were also obtained with K strain, lowever
the titerao obleined with T strain were always higher,
though statistically not sigaificant. Chicke in 21l the
four groupes withstood challenge giving 100, protectiom,.

Arelysis of variance of BL titers 1ln different wogks
showed no significant diflevence betwesen the Four roups.
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However, Hamm Whitnay U test has shows that BT ngd
higher moon than £ being 1.8491 and 1.7964 respeotively.

Sulochana et ale (1382) obsexrved a mowtaisty ol 24
and 20% by 5/C and oculonasal route respectively with
NT sirsin in three wask old chioks, This oould be dug

to the reascns given above foxr experiment £,

BExpenimant 114

Phe usefulness of T 88 2 vaccine strain was studied
by incoulabting 70 chicks each by I/M or 3/C route. IPriwary
immanization of thess oldoks were done with strain A
“he effect of msrirain HI wae compared with stcain K. The
eveluation of immunogenicity and proiasctiva efiset of
these vacoines were domp by titrating the HI antibodies
&t weskly intervals and theiy capacity to realat challenge
with & vivulent virus,

The meximun GMig of Hl antibedies in olicks that
received NP strain by L/E and S/C routes warse 334.0 und
129.9 resjactively. In both cuses the pesak titer vas
observed at the and of the third wesk, KNone of tha 70
ohicks in either group dsysloped clinical sympioms or

&iod due to ND, Tan chicke from gach group wece ciallenged
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at the end of six weeks and all of them survived for

21 daye without manifesting any untoward reactions.

Postevaceinal reactiong evincsd by clinical
manifestation of ND leading to death waa noticed in
2,9# of chicks that were inoculated with strain X by
L/M route. Wo such reactions were observed in the S5/C
group. The HL antioody titers in chicks of thasa groups
were counpavatively lems. Howaver all the 10 chicks fxom

each zroup survived on challenge.

Analyeis of variance of the GMTs of HL aniibody
showed no significant difference batweon the four growps
in this experiment. However, WU test revealed that MT
strain had a significantly higher ¢ffect than the K
atrain. ihe mean values for M and £ were 1.8491 and

1.7564 reospecirvely.

Fost-vaceoinal reactions in the form of paralysis
lasting for a seriod of four weeke was reported wiih
K strain by Crowther (1952); Thorne and Maclaod (1960).
Others two mesopgenic strains such as Roakin and MK 107
were found 1o ¢ouse a sovers mortallity in birds under six
weeks of age (Cols and Butt, 1961; Anen, 1962) and in
weak old chicks it was 504 (Claney gt 2l. 1949)
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Hortality was negligible in chicks vaccinated with

Roakin strain et five weaks of age (iBsaudette et al.

1949; Cordier-Boullengier gt al. 1955). A mortality

rate of 1.3+ (“eneraso and Mendozeoa, 1950); 6% (laddow and
and Idnant, 1946) and 167 (Van ¥aversn and 4uidam, 1953)
was reported in chicoks vaccinaied with RZB° This strain
wag 0lzo repgsvted to produce nervous oymptone in vacol-
naved catoke {Jakeaic and Stefenovis, 1957). Similar
post-vaccinml reuctlons were alao Tepnrted with
Hactfordsilee-33 {(Iyer and Dobson, 1940} Schneider, 1954).
From theae reoports i1 is clsear that etrain MT Ls quite

safe when cowgared to othsr mesogenic sirains.

Mot of the mesogenic otrains cause a narked
reduction in egg production lasting for about 1=3 weeks
{lancasier, 1964). £ui, the affect of MT sirain in this

reagpect hng not teen worked out.

Contaet transmission

¥ostlury and addington (1978) reported that trans-
pizsibility Ls an imporitant charncieristic of a vaceine
strain. Jtvotn that spreads gquickly within a flock

could ensure that most hirds would be immunized., In this
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resard high trensmigsebility ie sdventageous. Mt
it could bo undesidable if the vacoina virue sprecd

mturally from the vocoinated t¢ unvaccinaled farms.

The abillity of M2 strain to spread to incontact
unvoceinuted chicken was 8lso Jompared with that of R.
Inig was atudied Ly detocting a rise in aniibody titer
in the incontaat ¢alixke or theis oagacily Lo withatand
challange. The transgissiblillity oi BU sizein wid pook
as it was only 254, and 2&’412}333 i/M &nd o/v xoutes
rexcectivelye 4 higher pesroenbuge of trarsuissibility

over bO» was noticed with & sirain by eithes goute.

Thovgh the sctual effeot of transmiseidbility under
Lield omditlons 1s speculative, ii could be an imporiant
faotor In salacting & vaucine strain unie? certain fieid

arnditions.

Tha pathotyping of the newly isolated sirain of
UB viras indicatas that it ip a mssogenic siraim. It
was a pathogenic to day old chicks praducing 26,64
wordality, Chicks of three wasiks of age and above ware
wall tolevnted without producing say unvoward effeate.
in inoculnisé caicke the strain prodacad satisfzotory

level of antibody which wad comperable to that of
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K straine 1t wshouid also bs nolwed that thers was no
post veceinal recotions unlike X swrain in which 2.9»
oi i1ls vacoinated ovirds died of YD, -~hough the piwe
gent study indicates that HY atrain possesses the
charseoterioticn of & goed vaceine sirain more of {ield
trialy and ive effects on agy produciion need o be

vierked out wefore it Lg recoouended &2 - vacciie girsin,



SUMMARY



SUMHARY

A strain of Neweastle dlzcase wivuz (HT) isolate
from zn oiling mynah at the 10th passage level was
charactarised and its pathogenieity and imeuncgsnicity
ware studied and comparsd with that of Xomarcv strain,

thy pressnily used vaccins strain in Kerala,

Embrye leinal doss 50 of BI and £ sivain in dovos
loying chick enwryoe wes 10 9‘5/0.2 ml and 10 10'5/0.2 o
reapactively. The meaan deata tice of she ainimum leshal
dose was calcoulated for XY and £ strainz as 87 hours and
76.5 hours respectiivaly. The intraceveibval pathogeniality
index Jatermined by inccoulating day o0ld chicks with the
virus into the ceveiral cortex waesz found to be 0.83 for
MT and 1.16 for K ¢train. The intravoncus pathogenicliy
indoew wag wero for both MI and X strains. The sera
colleored from the birds inoculated with MT strain had HL
antitody titers ranging from 11512 t0 131024 and thons
raceave® K vanged from 1:4 to 12256 indicatizg that the

birdse hod picked up infaclion.
Aaegarding tbormoatability of iafpotivity at S6%U
the A2 stealn wep haat labils as tue oz rewotion in the

irnfeouivaty Wier was noticed wethin 10 wlavtas but the
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sans repduction in the titer of K wos found only in

20 uivatss tine, The hasmagglutinating property of

KT ptreain was coppletely lost within five minutes at
56°C while that of K mirain wed comparatively resistant
az it took 20 minutes for complete loss of BI activity.

Prealioinary stusies on pathogenicity and inpmunce
ganicity ware conductsd in day old and three week old
chicks in comparison with X sirain. BT strain was found
t0 be pathogenic for day sld chicks glving 26,65 morta-
lity. Smtisfooctary HI antibody titera were obtained in
all the surviwved chicks and all of them with stood
challenge with & wirulent vizus. 4 second doss of the
pawe virus at the Tats of 5 x 10 P*7ELD 50 per bird 414
not produce any untoward offect but profuced high HI
titers and all the birds were protectsd againsi challenge.
Iy chioks that received primary lmmunization with F strein,
M2 at the 6th week as a Loosier dose, induced good antibody
ronponse without any olinical manifostations and gave 100
protection againmt chollange after six weeks.

Similar treatzmentis with £ strain had shown that

this stratln produced 3.7% mortallty on the 3rd day, and
23,34 of the chicks reacted saverely. The recovered chicks
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had Bl antibvody titers sufficient encugh to protect

theit against challenge., Boozster dose at the 6th weak

in birds with a base imuunity with ¥ strain alse protected
the birds. In all these cages HL titern were always
higher in birds that received MT atrain though stati-
atioally not significant,.

in three weeks o014 chioke hoth the strains 444 not
profuce any clinical illngss or death either by S/0 ox
coulonasal route of inoeulntion, The straines were highly
imsunogenio prafucing HI antibody titers and protected
1004 of the chioks againat ohallenge with a virulent
strain. In both the cases the peak titers ware obiluined
at the end of the 3rd weak following inoculstion. Thiugh
not statleticelly significant K¥ str¥ain had high HI titers.

The auidability of KT sirein as s vaccing girain
was investigzated by iacculuting T0, =ik wesk 0ld ohicis
fmmuniged by ¥ strain at the day of hatch ofther intrae
rmscularly or subeuianesusly. The laounozeniclty snd
protective effect vas compared with that of & strain. She
ohicks that receive? HY atrain by initramusculex rouve or
subocutanecus Toute 4Ll not manifest any post vacoiral
reactions and all of them survived, ‘he maxisum gactetric
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mean of HL titers was oblained at the end of the third
wesk in both cases. ThLe geomsivic mgens of HI tlters
wore 2080, 36.50, 594.0, 1055, 49.25 and 15.9 and
54485, 85,535, 129.9, 112.9, 21.82 and 49,23 in 1el, 2nd,
3rd, 4th, 5th and 6ih weok respsctively for I/¥ ond &/C

routes,

Out of the 70 chicks ilhat recsived £ atrain intra-
rmuscularly, two showed colinicel aymptoms of HD and disd
batween the thircd and fourth day. The percantaze of
reaction and mortality was caloulated o be 2.9°. lifls

of IX antibody titers i~ this group of chicks wers 31,77,
T4e63, 10241, 83,76, 035,65 and 35.65 for tha 1at, 2n4,
Zrd, 4th, Sth and 6th weak aftac inoculation, 4ll the
10 chicks that were gxposed to virulent ¥ wirus at the

end of six weeks survived giving 1008 protection.

fhe chicke that received & gtiain by subcuiznevus
route 4id not show any postevacoizal Ceaccams. Lhe
geometric meona of Ll antabody litors were 23.02, 45.94,
91,89y 69.65, 424836 and 13,22 for the first, =econi,
third, fourth £ifth ond@ sixith weak resgactively snd wvare
8li hily lower than for the ohicks im tha pravious Xoup.

Hewgvew the difference was wot statisileally significant,
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hundred per cent protection was almp obtained in thia
group.

fhe trapsoissibility of KI and K strain was compired
by kesping unvaccinated age matched control chicks with
the inoceoulated chickens, The peroentage of contact spread
was 25 and 28,6 raspsctively for the chicks that wers kept
alowg, wito /M and 30 group of Af gtrain. The persents e
of conduct trancmepion was higher from & infocted chiockas
eing 75 and 6245 redssectively for the I/H und $/C group.

fusugh the newly isolated MY strain of HD virus le
uesogenic and poscesses comparsble immunogenicity with
that oxr & gtrain detailed field trials and its effects on
o6 production necd Lo be untertaken dbefore it is vecomuended

a2 4o vaceine strain,
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ABSIHALD

Tho newly lsolaied mesogenic strain of Npweasstle
disease virua (MT) from an ailing mynah was studiad in
dotail with particular ref-renes to its biologloal
charasstariatics, pathogenicity and immanogenicity. The
results of variouz studies were compared with that of

Komaroy atrain, & known mesogenic sirain.

“he titer atiained in developing chiock embrycm, rarnm
death time of inoculated chick exbryos at tsrmizal
Ailutions, neuropnthoganicity index in day ol4 chickes and
jntenvenous pethogentcity index were 10“9'5/0.2 w?, 87
hovrs 0,63 urd 0,00 respectively for tha MT stratin. The
above valuma in order wars 10 ('0‘5/0.2 mL, 76.% houra,
1.1 and 0,000 for the domarov strein. The infootivity of
H? strain waa loblle at 56%C for 10 mimutas snd the haema-
griutinin was goupletely lospt vithin five minutes, On the
other hund the irfectivily and hnemagslutinin of » strain

were cofpa.cticely resisiant.

Strain MT was pathogownic $o duy old ehicks i~ which
20.6% morsality was moticed, Inm rocovered chicks sufrlicient
Ei entidodien were sser ord 2l) of tham withatond chellerre,
althouch conavareble results ware obtainad for dovssav stioin,

14 woe lens nathogsnic Yo day old ohicks.
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Though 23.3# of chicke manileated clinical aympioms
only 5.5% died and the resaining birds recoversd.

In three weaks 0ld chicke BT and K sitrain weiw
found o be nenpatho.anic sfther by 5/0 or coulonasal
route, Tha inoculated chicks wers imwzuns when challengsd
8ix weaks later.

Even in six waoeks old chiokse laving no base ilmsunity
no post-inoculation reacticna could We detectsd, 4&ll thw
chicks shoved a rieps in entibody titer remching the peak
lavel Ly the end of the third week and were resistant to

challenge afisr six woeks.

Theehicks aged siz weeks having 3 tase imoumity with
F gtrain werg aloo fres fxom any pest infection reaciion
elther by I/M or 5/C route or immoculation. Chicks in
both the groupas produced HI antildiea and was always
highe? in thoss received infeotion by I/M route. The peak
titars were obtained at ths end of ithe third week and than
deciined, Though the titers werae low by the end of the
6th week all the chicke were rasistant to ¥ when exposed
to a virulent virus. 2,34 of the ohicks that rsceived K
strein by I/M route showed post ineculation resetion and
8led of MD, The remaining chicks and those in the 3/C grou,
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behaved the sams wiy as thope vaceived M1 strain.

Though the antibody renponss of chicken to MI' and
X wers not statistically siynificant in all the thres
sxpevimenty, MWU toal revealsd that ML has @ significantly
higher iinmunozenic effect than K as the former always lad
2 higher magns than the lattex,

The abtility to infect Lin contact chtcke wam slso
investigated. Jtrain BT was less sfficient in this
property givieg only 245/ to 2igtravemission. On the
other hand £ gtrain revealed signiffcantly higher tranee.
niseibility e it could spread Lo 62.5 to T5s of the
inoculated incontact chicks.

The mensogenic strain M2 is gquite safe in ohicks of
three weeks of ngs and above, It is also a good imuunogen
producing i antibodies which protected the chickes from
challangs evan afier six wesks, MHowever the sirain can
e recomaended as a vaccine strain only after further
£ield triale and its offacts on egy production ars worksd

oute



