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INTRODUCTION



x rm o w iio H

Siwcaetl# disease (HP) was recognised ae a  v ir a l  

in fe c tio n  a f te r  the epidemic in  Xewcaetle-on-^yne «

England (l&yle# 1927) ana in  Ja ta v ia  in  Java tean evtld #  

1926). In  In d ia , a  s im ila r disease was reported in  1928 

fey Sdward* in  a  farm a t  hanifchet in  Qttav Pradssh.

Cooper (1931) studied the disease in  d e ta il  and proved 

th a t the v iru s responsible fo r  Indian Kaaikhet disease 

was id e n tic a l to the Sbyls’ s  v iru s .

Hcwc&stle disease I s  s t i l l  the most important 

fulm inating and f a t a l  disease anong poultry causing 

m ortality  up to  100^ in  susceptible  chicken, -hees 

le th a l  forma resu ltin g  in  crippling* impaired growth 

and poor feed u t il is a t io n  among ths surviving b irds a lso  

lead to  heavy economic lo s s  (i&rg $t a l .  1947)*

Since 1927# groat a tte n tio n  has been paid to  evolve 

su itab le  methods o f prophylaxis isclu d iz^  general hygiene, 

quarantine# compulsory slaughter o f a i lin g  and inconteot 

bird s and v accin ation . 3!he quarantine and slaughter 

p o lic ie s  have been su ccessfu l in  preventing the e s ta b lis h *  

meat o f the d isease only in  ce rta in  cou n tries. Methods 

o f spread, the number o f bird® involved and the prevailing  

trade and management p ra c tice s  have appreciably in terfered



w ith  th e  e ra d ic a tio n  o f iim  d ie e e e *  ( la n c a e te r *  1977}*

During the p erio d  from 1968-73* eose  c o u n tr ie s  have 

adopt&d s t r i c t  qu aran tin e  and sl& ughtei to g eth e r  w ith 

v a c c in a t io n  to  reduce the in c id e n ce  o f  t h i s  diesafi©*

Undur the©* co n d itio  as  tb s  v accin & iten  pvogeeHaae re s u lte d  

i n  © xiotanee o f  v a lo g e n ie  form o f  tfo v eestle  d ise a se  in  

& masked fo m  (P h arm a and X-aaeni* 1974) • in

c o u n tr ie s  where v a cc in a te d  f lo c k  could  he held  under 

q u aran tin e* th e  w e  o f  l iv e  vaooineo provided a  u s e fu l
A-tfgXCMftcSeY

adjunct to slaughter (laneaeter <xM 1975) and had 

giv en  s a t i s f a c t o r y  r e s u l t s  i n  Scottl& nd * Xfcnaark* northern  

Ireland* Southern California and Canada*

ztm pnsu notrop ic \*eiogcnio v ir u s  in f e c t io n  had 

seen found to  be d l f f i e u l t  to  e ra d ic a te  by the convent

io n a l  q u arantine and s la u g h te r  o r r in g  v a c c in a t io n . I n  

such o a se s  in te n s iv e  v a c c in a t io n  o f  the whole population  

i s  the only sa fe  method (hospice» 1973)* V accin ation  could 

h i adopted a s  a  p a r t  o f  th e  e ra d ic a tio n  pro^assae a s  i t  

oaa reduce the r a p id ity  o f  spread o f  an epidem ic and in  

endemic a re a s  a y e te o a tio  v a c c in a tio n  o f  the t o t a l  p o u ltry  

pop u lation  has been found to  be a  s u c c e s s fu l method o f  

c o n tro l (A lla n  g t  e l .  1 9 7 8 ) .
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Aiaausiisation a g a in s t 9fe«roaetla diaeaoa oould too 

e f  Sac t Lvaly adop led Jo£ so lac *  of m l i ip l io i ly  of th» 

iypa# tha b ird s  below oat weak ©f age aca 

v a cd stttb d  with, a  lanfcogenic a tru xa  XoXiowad by a  

boou*«r dose about 6*8 week wifcn a aeaogaui© stra in . 

ff&6sa muo&sAlQ stra in s *nolade a&fcuraiiy occur ir*£ 

virus of acceptable low level o* patbogeoiclv {-aaiua 

a train j «hp a trains aexeotivaly attenuated by a tr ia l 

pansags in  a&bryonatod baa egg® ( ‘̂Stktaatar E^B) or i n  

soco nastsallinaceoua hos^a (Kaisarov s tra in ). Shtse 

vaoaiaaa are in a«a for atloaai ibrea daoado* a ad have 

bggn wall atudiad by iiltoiaaar and Johnson* <1948)* 

tflAto?ffiol4 $& ;&• <19$?) and Hanann ( 1978)*

3fewoaafcl« diaaaae in ande&io in  India u*»5 aon U. nut• 

a s  a  th&aal to tb s  p oultry  in d u stry * V snaisotion* n i tb  *  

lontogsnin strain  at tbs f i r s t  week o f ha tab m -5 with a 

isQSOSanlo viruu a t  tbs a»« of 6 -8  waakt* i s  th* routine 

prooodt*r«j ad op tod for tbs oontrol of thin diseasa in our 

iTM'tiry*

~h# s e la o t ia a  o f lan teg on lo  a tra ia o  fo r  th *  primary 

v a c c in a tio n  i s  mat aaali o o n tro v ara ia l a ineo they a r t  

Iwci^-s v ir u le n t  «*ad used i s  oa ick »* below on© wtck o f ago , 

la v in g  ®os8* aao m t o f  a a i t r a a l  an tib o d lae* Jim ia#»ob«nio
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s t r a in s  used f o r  booa'clng the ismamity nay be n a tu ra lly  

occu rrin g  on adapted fro® virulent virus# She second type 
o f  ssso g en ic  s t r a in s  may have the r la k  o f  re v e rtin g  bads; 

to  the v lru lim t for® and hence tb s  ch o ice  of a  xaasojenio 

v iru s  fo r  v a cc in a tio n  I s  o f g r 'a to r  im portance. Xn In d ia , 

Htikteewav and ta io ro v  8 t r a in s ,  developed by s e r i a l  

pasw goa o f  v iru le n t  v iru o  th rou ^ i tb s  ch ick  embryos and 

d u e llin g s re s p e c t iv e ly  arc  used as  m csoccnlc s t r a in s  fo r  

sseonc’&vy v a c c in a tio n . C3herc ? re  a ls o  re p o rts  o f  untoward 

r e a c t io n s  in  the b ird s  vaccin ated  w ith th ese  s t r a in s .

tfukteawar i s  h ig h ly  pathogenic in  young ch ick s  

osad produced about m o rta lity  i n  ch ick s  of s ix  week* o f  

age (Bafi^ow and Xdrj&ni, 1 9 4 6 ). Svea In  chioka w ith a  

bum immunity w ith  lentogoni©  s t r c i n ,  th is  v iru s  produced 

p o s t-v a c c in a l re a c t io n *  to  th e  e x te n t o£ 4~21£ (^eetharawan 

und S in h r , 1962; Cb&tararagty e t  s i .  1981j *

K.oiLarov sU 'ain  i® a ls o  rep orted  to cause p o et-v a cc in a l 

re a c t io n s  l ik e  th e  temporary ceeaam.cn o f  egg production* 

nervous 6om nBesa<gnt and m o rta lity  in  a  v ery  sm all p ercen t

age o f  b ird s  (^row tncr, 1952; -herne and H cleod, 1960) •

lu rin g  the course o f  an in v e s t ig a t io n  in to  the  ro le  

o f  f r e e  flying bfcrde i n  the op laootology of !f£* Soloehana

4



a t  &U (1981 ) is o la te d  & mesaganxc s t r a in  of Bl) (h 'l) 

fro u  a  sayn&h (A eriao th area  g r i s t l e  t r i a y i a ) . 2he»e 

a u th o rs  have a ls o  re p o rted  th a t t h i s  i s o l a t e  o f  TTB 

viruw la  l e e s  v ir u le n t  than t m  Komarov s t r a in  wmoh 

i g  p re s e n tly  feeing used ass the v acc in e  s t r a i n  i n  

K e ra la  and can pioduce iisaune reeponee i n  cn icken  

a u f i i c ie n t  enouga to  p r o te c t  th is , a g a in s t  ch a lle n g e  w ith  

a  v iru le n t v iru a* ^ lu ce t h i s  i s  a  n a tu r a l ly  o ccu rrin g  

K ssog en lc one o f  lo o ax  o r ig in *  is. was f e l t  wortnwhile 

to  undertake a  d e ia x le d  study on t h i s  i s o la t e  and co*p are  

i t s  s u i t a b i l i t y  m  a  vuocLne e t r a in  w xia ta u t o f  Kosaarev*

3
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BMM# O F U  G U D I M S

le w c a itli  d i s t a l  (ID) i *  possibly the oost 

economically important and f a t a l  disease of domestic 

poultry# p a rticu la rly  the youag on* a , throughout the 

world (Alexander# 1982}* %nce the time o f recognition  

o f  th is  disease# d etailed  f ie ld  and laboratory  studies 

have been undertaken to  understand the biology, patho

genicity# contro l and erad ication  o f  the disease
cv

(Hanson# 197&I Lancaster# 1977# 1981}# the economic 

importance of outbreaks, the world wide d istrib u tio n  

and the a b i l i ty  to oauae devastating In fe ctio n  in  many 

avian sp ecies baa kept the Newcastle disease v iru s l a  

the fo re fro n t of serious avian pathogens (Alexander,

1982).

types o f disease

Newcastle disease can occur in  a  v a r ie ty  o f  fo ra * 

according to  the tissu e  tropiem of the virus# fhe 

pnouKotrople fo ra  o f  the v iru s  has a  greater a f f in i ty  to  

resp ira to ry  t r  o t but can be recovered in  high t i t e r  

from many other organs a leo  (Allan# 1975)* l a  th is  form, 

the signs manifested by the bird are acute resp ira to ry  

i l ln e s s  and sudden death from & combination o f  resp ira to ry



failure and accumulated damage to many cells of the 

body {Allan, 1975)*

for eplaootiological studies and management of 

control programmes* HP i® categorised into velogenio 

mesogenlo* lentogonio (~non* 1971) and asymptomatic 

fora {-Lancaster, 1981)# The valogenic fora my be 

vl&eerotropic or neurotropic* The veXegenie fisoero* 

tropic fora (Foyle* 1927) known as the g y le ’s fora is  

characterised by greenish blood stained diarrhoea* 

dehydration* torticollis and paralysis of the leg and 

wing* She dead birds manifest haemorrhagic lesions in 

the digestive tract* Mortality is about 9<X»* In 

velogenic netafcsiropio form (Beach* 1942) the lesions are 

in the respiratory tract and central nervous eyetem and 

uro characterised by respiratory distress* soughing* 

$aspin£, lowered egg production and paralysis. Baeiae*. 

rrhage® are conspicuously absent from th© digestive 

tract md mortality ranges from 10-504 (Mohaniy £hd A»tta, 

1981). Beaudette and -Slack (1946) described a mesogtnic 

fora in which acute respiratory distress and occasional 

lethal nervous symptoms are noticed in young chicks* but 

mortality is rare* This form spreads rapidly within a 

flock manifesting rapid drop in egg production and egg
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quality# leaicms ar® haaoorrhagic and Anflauaaiory*
a .

^rGgresciv® air m$e u lit i©  i s  ©o^on (tamcast<sr» 1981)# 

Bitofcsef? s*nS dofenson (1948) d e scrib e *  0 a i ld  re s p ir a to ry  

in fe c t io n  o f  ch i ©ferns etuw actcriised by /uiddtm drsp 1.5 

egs reduction and reduced feed taisfe*. Thu. was okiood 
?>y a. lefttogenitsi sirtin  of 3bwer>«tl® Oi^«aw viraa s*ad 
van described  as  tin? I m t c& eric to r s  o f  S.\ In  thi® fo ra  

m ortality  v a * Regli # i oOL® in  »<*u1t f®vl® &$d c o l l e t *

recov ery  va® e f fe c te d  1$  1*8 u®«fcs tiirsi* rJhz oharaet*r~

s t i c e  in  young b ird s wer® a a i l ?  traefcei fcS r o r o i r

•naeulitie (hencaster* 1931) * sk fourth fers of SD described
fr o a  v ario u s co u n trie s  wa® diagnessd by ch**®®

routine serological surrollleQo® (unum tsr, 195Sj Xaaejtster
and Alexander, 1975)• 3h®i»t Utfkpparent outbreaksmy b®
v isaed  i f  s u f f ic ie n t  mushgr o f m m  or® not nxaalasd* I t

a )s a  r%uute<S to spread ®«usily to in o o a ta c t oiuo&s

without producing ;uy  c l iiu c & I  a ign® o f  uw t3is*&©i}# 
a

LincsvO us? (1981# Hu virus of &*,* type
ale*t occur in tb«j live t*ou3.wy tagoines Inducing thus® 
and® fms cfcii<km anbcyc fibroblaet ouitwrss# 'Ifc* term® 
VJBlc^nic* cwoô sxtao and lewtegorJLc are also used with 
resp ect. to  ibs> isoan d eath  tim e in  #gg® (B&sson and 

tondlyt 1835) sad ris«*ratropic &sd ^urotropie to th®

8



pathology o f  tb s  d isease  produced.

t fh t i l  1370* ibe typua o f  FS rep or feed fro u  the 

woat&ra besaiepliore were or ta s  ifcucL'a f o r a .  i n  1370, 

outbreaks aiesilttif to  tea ora^an&l iu y le ’ s Xcjs* eesg 

raasrd sd  in  sh lc  rugs, on vBaaa&a &% a l .  19732 ♦ 4ios»c 

wos&erj a la s  rep orted  Thai ŵ a v iru s  raupjaiufelii f c r  

this ssrd  autsrea&a were d iJferw n l from athaca an iu at ihey 

k i l l e d  ,sa* ch ick  eiaeryos qyaiua&y &&4 »u^ ,u * k a l fo r  

sn io iisos an waxua i t  p~oiu©ad haa^o-.rhagiu g at -au io ac  

whoa. given fey iba oaeaxar or o lca o a l xsa&e* ip a la i in  

* t ,  (1 9 7 i)  bad rep o rted  th a t  marked o^de** o r e y e lid  

and tb s  tissu e©  o£ dead and neck a  fe a tu re  oonsiuarad 

&z oaa i ia e  a s  d ia g n o stic  o f  iowi pi&gua, £f*qoe& cl/ 

asisoeinted w ith the voxogenic v is c e r o ir o p it  3£B in faotlem  

and eueh c l i n i c a l  signew sre c h a r a c t e r is t ic  ox* only th is  

patbotype*

In  B e ita a , bo c le a r  cu t d iv is io n  o f s t r a in s  in to  

tb s  fo u r patfeotype* have been made and the c l a s s i f i 

c a tio n  o f  v iru s  i s o la t e  a was baaed taaialy on the v iru le n ce  

determined by the in trao ere fera l or in travenou s patho

g e n ic i ty  in d ic e s  (A lexander and «-llan» 1973)• However, 

the v iru e  re sp o n sib le  fo r  tb s  0.& * epidemic which begun

9



i n  1970 had frequently been reported to produce a 

disease clin ically  distinct from earlier Isolate* In 

having a high incidence of respiratory distress 

(flmth-Jonee et a l« 1975)*

In  India* S13 was recognised a t  ^anlkhet by Sdwarde 

(1928) and Cooper (1931)* Kuppuswaay (1935) reported the 

evidence of fowlps»t in  the nrovlnee o f tfelteeley&nd 

suggested th a t HanJ fchet dieeeee o f India* Avian p est in  

Philippine Is la n d s , Newcastle diee^se o f England and 

Peeado-Aviev pest o f Javs were one and the srwse* Had da 

(1738) retorted  th * t  fowlpcst and ^anikh^t *U«eaae were 

the two very aea+e* highly In fectiou s dieeooe o f  poultry 

en crirtared  i r  the sfcet* o f Hyeore c&ueley an unaccount

able dnsa j*  t c  the poultry industry* in v estig a tio n  

cr-<luciod by Pbblndro (1945) In  the *«g9n Province 

ravsslcd  that Kanikh<*t d isc*'-* was prevalent everywhere 

in  iftons;* ^g jgu ^in  e t a? « {1954) dc teci-si an outbreak 

of a n^rv^us ll^^ars tr* poai try  ar*£ ossu'ludsd that i t  wee 

n3? o f sJX>* ty }& s is i  3sr to the ore -de^eri^d in  United 

tu to r .

^.cuar&isg so *hs rep o rt «ft9 -\.,tlousi ^ tsuisaioa 

oi ( WA) iiin istr^  of ^gelca lw u e, Governaent

10



o f  In d ia  (1 9 7 6 ) , t h i s  d ise a se  was 00 widespread and 

d e v a s ta tin g  in  i t s  e f f e c t s  th a t  p o u ltry  r a is in g  on a  

com m ercial seal®  could n o t bo ®v«n thought o f  t i l l  th e  

y ear 1942 and 1 ,1 9 0  ou tb reaks occu rred  annu ally*

a  com parison o f th e  number o f  annual ou tbreak* o f  

I f w i t h  m o r ta lity  among the in fe c te d  b ird *  during 1969-75 

and 1954-68  showed th a t  the number o f  annual Qutoreaka 

ha& reg ain ed  mors o r l e s s  aum w iuls Mi© r a t a  o f  

m o rta lity  had gone do*n co n sid erab ly * £here wore on an 

average 7 ,513  d eath* a  year x» 1363-75 u * ugn i^st 10 ,724  

4.4 1364-68* m o rta lity  r a t e  fo r  ou tbreaks during 1969-75  

was Jtorkod out te  02 6 *5  aa ag^i^afe 3 .5  fo r  1964-68 and 

a n a ly se s  of p a tte rn  o f  8x> cu toreaka over l a s t  t * n  

year® ahowsd th a t  sp o rad ic  o u tb ro k e  coubinoutl to  occur 

throughout to * year in  vavioras s ta te s *

' o f  *<5 , 3a a t l *  die,,?,as, <*«1 to *  > or.rier a ta tu s

S sw ca c il*  diiaeife* v jru u  aaa a  very wade ran g* o f  

av ian  h c s tc  a u c o s p tic le  to  n a tu ra l o r experom ental 

•xposure t-wanoaster, !966| g^ n caater and A lexand er, 1975)* 

&any o f  them a re  o * j.iev e£  to a c t  a s  s x fe n i  c u r r ie r *  and 

had been auspsc^ad in  cue spread o f  fclu* d ieeaae (L an caste r 

137/j * e ste ro u ry  and taaddlUfetoa, 1 9 7 8 ). lb s  spread o f  WD
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fey wild birds depends upon the spsoies o f b irds Involved 

and the country o f o rig in  {L ancaster, 1974) or the 

cou ntries involved in  the migration of ce rta in  b ird * 

e sp e c ia lly  •water fowl (L ancaster, 1977) •

In  U.S.A. (U tterback, 1972| Utterback and Schwarts, 

1973) and Oamda (L ancaster, 1974)# wild birds are not 

considered as  m  important fa c to r  in  the spread o f 

Telegenic HI?, whereas in  other cou ntries auoh a s  Japan, 

Belgium and South America some wild birds caught in  th* 

neighbourhood o f poultry farms wsre found to bt in fected  

with HU v iru s (Lancaster and Alexander, 1975)*

Sqhaaf (1974) opined th at such birds involved in  tbs 

spread o f  8 B wers lo c a l or domestic* In  some of the 

Captive and cage b ird s, v iru len t WB virus may e x is t  in  a 

symbiotic re la tio n sh ip  with the host which cannot be 

detected e ith e r  by antibody t i t r a t io n  or swab culture 

(L ancaster, 1977)* Cooper (1973) rsported th at apparently 

healthy non~p3itt&cine birds can harbour the v iru s in  

extremely low l i t r e s *  In  sp ite  o f th is ,  cage and captive 

birds were considered responsible fo r the introduction o f  

v iru len t HB to  domestic poultry flo ck s  i s  msmy countries 

(L ancaster, 1977)*
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$he rapid spread of $D i s  a phmommn o f  temperate 

Qlimate® In  which the temperature i s  low end humidl ty i s  

high during autumn and spring (Allan* 1975)* %weon 

(1975) described transp ort o f l iv e  birds* movement of 

personnel and in fected  m aterials between poultry premise* 

as the c la s s ic  mode of spread o f Newcastle d isease.

Hods of contro l of Sfswoastl® disease

Since 1927* much a tten tio n  had been paid to  evolve 

su itab le  methods of prophylaxis including general 

hygiene* quarantine* compulsory slaughter o f a i l in g  and 

in eo n laci b irds ( u©ethraxEati, i 9 5 i ) * She frequency with 

which flbweastle disaa&s occurs in  many concentrated 

poultry producing areas led  to  the n ecessity  of evolving 

a su itab le  vaccine.

fhe f i r s t  stage in  the development o f a prophylactic 

vaccine was ih» evolution o f a  vaccine treated  with 

chemical® such as phenols* earb o l-g lyeerin e* ether* 

chloroform* to lu ole* and form alin. % e * l ik e  c ry s ta l 

v io le t  and E&fchyle«e blue ware a leo  used* Of these 

vaccines* the form alisised  vaccine (Nahaumra £&• 1957) 

and the aluminium gel adsorbed and formalin treated  

vaccine (haddow and Idnanl* 1941)* were found to  be
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aojsewhat s a t is fa c to r y *  tim duration o f  the iaw unity 

conferred  by any o f these v&ociue# ranged from 15 day# 

to  fo u r souths (% an d ly  a t  a l*  194&) • L a n c ia  (1948) 

reported  th a t the form alin  in a c tiv a te d  vaccine had th# 

ca p a c ity  to  cre a te  an immune b e l t  to  the spread o f  the 

disease,

fh» observation of Iyer and %bso« (1940) that 
s e r ia l  passage of su ita b le  s tr a in s  of h&nikfeet d isease  

v iru s  on the ohorloallantoA o mwatbr&ne o f  developing ch ick  

embryos can atten u ate  the v iru se s  f o r  fow ls h a i sad* ths 

co n tro l of this d isease  p ra c t ic a b le  by employing l iv e  

v iru s  vaccina#*

2&ddow and Idnsmi (1946) evolved a liv #  virus 
vaccine ty attenuating m  Indian strain of 8© v iru s  

isolated ism  natural outbreak# in  the field* fh ia  

vaccina now known m  the Kukteewar E^B was reported  to  

be e f f i c ie n t *  cheap uid hartals se  and e sta b lish e d  

re s is ta n t#  in 48 hour# through in te rfe re n c e  phenomenon 

(iladdow and Id nattl, 1946; B»audetie o t  a £ , 19491
(X

%ubney and M&«#y# 1943)* tharaman (1951) reported 
th a t he could ob ta in  immunity w ith ^ukteawar E^B fo r  a 

poraod up to  fo u r year# when the chick# were vaccin ated
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a t  th e  age o f  6 -S  weeks* and **garwstl ( I9 6 0 )  could 

observe some untoward e f f e c t  w ith  v a c c in e s  prepartd  from 

t h i s  s tr a its  p a r t ic u la r ly  whts i t  was used in  the fa c e  o f  

an ou tbreak* fh ey  re p o rted  an accumulated tempo o f  

m o r ta l ity  o f  about 23«30> i n  day old  chicken® and only  

one th ir d  o f  the v a c o in a te s  were p ro te c ted * rfheee au th ors 

a ls o  d su en sira tsd  th a t  f  s t r a in  o f  ftS which was l e s s  

v i r u le n t  ( le s io g e a lo )  was th e  v a cc in e  o f  ch o ice  fo r  

p ro te c t io n  o f  day old  c h ick s  by -she i n t r a  n a s a l ro u te  when 

am ou tbreak  o f  was th rea te n te d  i n  th e  brooder house or 

when th e  ch ick s  had to  he tran sp o rted  to  h a tc h e r ie s  over 

lo n g  d istance® * S in ce  fchen v a r io u s  v a cc in e  s tra in ®  were 

developed fo r  use in  young c a ie k s  cand ehlekar ahouu 6~8 

weeks o f age noaaly  the la n to g e n ic  s t r a in s  l i k e  S| 

O &ichTjer iod Johnaon* 1948J?^ a°o ta  ( P a u l e t t e  efe a l«  1949) 

dtf'gg (M alik  a t  a l *  1969) s B is t e r  (Moverran a n 4 Ne*sfi?71^ 

and ^ueeaeland ^  a i r a it i  (^lsuons# 1 % ? ) and "she aeso*» 

g c n ic  s t r a i n *  l i k e  H erts ( % « r  and Shhaon# 1 9 4 0 ); 

Agowrov (Koaaeov and uo ld m *t#  194C)°,^<»kin C la u d e tte  

efr 2 ^ . 1949)# (B lanoy a t  a l * 1949) and ^  ( * u n ^ r -

f i e l d  wttd H ituhner, 1961) re a # e9 t*Y sly *

f  hough several strains of vaccine virus had beta 
used successfully in widely different geographical



reg ions ag a in st d if fe r e n t  c l in i c a l  m an ifestation  o f 

tb s  d isease (Anon* 1960} Jungherr and Harkha®, 1962; 

tflfccheH and ^alker* 1965} ^ao and Ag ar^ alf 1950) 

fa i lu r e  to  pro toot a g a in st indigenous f ie ld  v iru o  was 

rep orted  by Blanco (1949) in  Spain ; ^lowers a t  a l*

(1960) in  U *3*a*# C orrsa (1963) and Correa end 

^ osalee  (1961) In  (ta&teaala* record ing to  Jaamm &X g&* 

(19?4) i f  tb s  v acc in a tio n  was conducted on a  re g u la r 

and system atic b a sis  and the response was determined 

by lab oratory  to o ts*  the a v a ila b le  v accin es would re s u lt  

in  s a t is fa c to r y  co n tro l o f  too d isease* Almost a i l  

vaccine# and the methods by which they were applied  would 

r e s u lt  In  the induction o f  a  degree o f  immunity th a t 

w i l l  p ro te c t chickens fro© fo r  a period o f time 

(danson* 1974)* $ h ls  author a lso  s ta te d  th a t  depending 

on the types o f  challenge v iru s  the vaccinated  bird# 

showed an in te rru p tio n  e ith e r  on weight gain  or on egg 

lay in g * 3?h» degrees o f  p ro te c tio n  provided were a lso  

d if fe re n t*  Although the vaccin ated  bird# are  p rotected  

from the c l i n i c a l  d isease  none o f  the vaocine or vacci-* 

n ation  regime p ro tected  the chicken a g a in st in fe c t io n  as 

the v irile  was shown to  become esta b lish e d  and m u ltip ly  

in  the re sp ira to ry  t r a c t  ©f some o f  the ©hicks and shed
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the v iru s  fo r  a period o f  1*2 weeks (Beusehele and 

B aaterd ay, 1970)• Such bird® can tran sm it the d isease  

to  unvaeclmfced b ird s  brought to  such f lo c k  (Walker a t  a l .  

1972)* Inuring v a cc in a tio n  alm ost a l l  ch ickens in  a  

f lo c k  w ill  respond in  a  p re d ic ta b le  fash io n  to  the admini

s tr a t io n  o f  v a c c in e s , a  few w il l  f a i l  to  r e a c t  the way 

th a t  o th ers  do, but has l i t t l e  e f f e c t  on the su ccess  o f  

v a cc in a tio n  programme a s  measured fey economic param eters. 

However, t h i s  may bo h igh ly  Im portant in  understanding 

the p e rs is te n ce  o f the d isease  in  nature (Hanson, 1974)*

G o n a a -lillo  ©t a l .  (1974 i rep orted  th a t s e r o lo g ic a l  

v a r ia tio n s  and d iv e r s ity  in  the a n tig e n ic  components do 

occur between d if fe r e n t  i s o la t e s  or s t r a in s  but a n tig e n ic  

d if fe re n c e  between v accin e  s t r a in  and f i e l d  I s o la te s  i s  

i n s u f f ic ie n t  to  produce any in flu e n ce  on p r a c t ic a l  

immunology (A llan  «y,. 1978§ Appleton, 1974} «*an*es 

S i  a l .  1974)* nence su c c e s s fu l v a cc in a tio n  and f i e l d  

responses might be r e la te d  to  the amount o f an tig en  which 

e n te r s  the t is s u e s  or to  the  d if fe re n c e  in  a n tig e n ic  aaes 

produced during in fe c t io n .

In  Singapore v e lo g e n ic  v is c e r o tr o p ic  Newcastle 

d isease  (VWB) was c o n tro lle d  w ith a  le n to g e n ic  v accin e  

( ° tr a x »  given a t  the day o f  h atch  follow ed by
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in tram u scu lar in je c t io n  o f  ^ f l  a t  the 6th week and 

ag a in  a t  20th week ( ghew and Liow, 1974)* S im ila r ly  

HD wa* c o n tro lle d  In Mexico by v a o c in a tlo n a  at day out 

w ith  XsaCota strain w ith  a  tife s?  about 10 ^ SIT) 50/ «l 

and re p e a tin g  i t  a t  fre q u e n t I n te r v a ls  before  la y in g  

and th e r e a f te r  a t  ev ery  2-5 months C^ucio# 19?4 i*

Repeated v a c c in a tio n  f i r s t  w ith  a  le n to g e n ic  s t r a in  

fo llow ed  by in tram u scu lar i n je c t i o n  o f  a  aesogento 

v ao o in t combined w ith  prooer s a n ita t io n  was found to  he 

e f f e c t i v e  in  c o n t r o l l in g  T9VD in  la b a n o n (B l*e « in f 1974) ,

Singh (1977) re p o rted  that the problems aea^oiated 

with vexcination against tf»nikh®t disease are improper 

vaccination* vaccine f a i lu r e  or several of her causes,

^hs break down may r^ o u lt fro®  jm propsr s to ra g e  and 

hand ling o f  v a c c in e . Improper handling could lead  to  

u n d esirab le  change i n  p a th o g e n ic ity  and immunogenlotty 

o f  the m odified l iv e  v ir u s  v a cc in e  s t r a i n ,  hr$ak down 

due to  a n tig e n ic  inadequacy o f  the v a cc in e  appeal' to  be 

l a c s  im portant than breaks a s s o c ia te d  w ith  improper h^dSim g 

o f  the v a c c in e s . O ther fa c to r s  l ik e  age a t  v a c c in a tio n *  

in d iv id u a l im m unological ca p a c ity *  m atern al immunity a s  

w e ll &a environm ental and o th e r  f a c to r s  a ffo o tlrsg  th e
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h ost could m itig a te  a g a in st un iform ity  o f  immune 

response to  v a cc in a tio n * S tre g a  facto r®  l ik e  c h i l l in g *  

and o th er concurrent d isease  op erate on the c e n tr a l  

nervous system and the r e le a s e  o f  c o r t i c a l  horsaonee 

aay minimise in flau & io ry  re a c tio n  and l im it  the  v io len ce  

o f  body’ s  re a c tio n  to  the  v i r a l  in fe c t io n  and production 

o f  an tib o d ie s  (Hungerford# 1969> and im pair th e  c e l l  

mediated Immunity faotm m& & lin g b trg , 1972)*

th& probable cause o f  Kanlkhet d ieease  out hr cake 

recorded In  unvacclnuted p o u ltry  f lo c k  appear® to  be the 

s t r e s s  fa c to r s  r e s u lt in g  in  the f a i lu r e  o f  development 

o f  th e  r e q u is i te  immune response# th e  presence o f  re s id u a l 

antibody from v accin a te d  hens i s  a ls o  Im portant i n  p ra c t

i c a l  v a cc in a tio n  (^angopadbyay and H a iik , 1970)* S i te  

and %wai (1973) rep orted  th at aupreesion o f  antibody 

s y n th e s is  due to  re s id u a l antibody could be con sid erab ly  

rev ersed  by two in o cu la tio n s  o f  * v accin e* llaerofore  

rcv ao o ln a tio n  in  chick® w ith *  s t r a in  could perhaps 

m aintain  a proper immunogenic le v e l  o r even induce a  

s tro n g  immunity and would prevent v a cc in a tio n  breakdown 

V^oieman, 1957* tilra to  and -tehechtman* 1960)*

Beard and Saoterd ay 1196?) rep orted  th a t  the method
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o f  exposure o f  ch ickens to v&ccitt® co n trib u te  s i g n i f i 

c a n tly  i n  the  immune response* though la rg e  number o f  

v ir io n s  a rc  requ ired  t© induce an immune response w ith 

l iv e  v iru s  v a cc in e s  the dose appeared to  have l i t t l e  

s ig n if ic a n c e  a s  i t  can m u ltip ly  in  the body (A ing, 1972). 

l& ffere n ce s  i n  the p e rs is te n c e  o f  immunity has a ls o  been 

a ttr ib u te d  to  the s t r a in  o f  v iru s  (S p a la tin  and Hanson, 

1972)* Environm ental f a c to r s  such as  temporary depri

v a tio n  o f  food and w ater, s o c ia l  s t r e s s  in h eren t i n  

assem bling and moving b ir d s , exten siv e  environm ental 

tem perature (Sinha .&! a l .  1957) p o llu tio n  o f  the a i r  

w ith  ammonia dust and c a r  bondi oxide (Anderson j t  a l+1964) 

and aaim© acid  co n ten t in  the feed  (Bharg&va a l *  1970) 

were found to  in flu e n ce  the immune response to  v a c c i

nation  • A llan  (1975 ) opined th a t  v a cc in a tio n  o f commer

c i a l  ch icken s was a s s o c ia te d  w ith v a r ia b le  r e s u l t s  due to 

the presence o f  in te r fe r in g  r e s p ir a to ry  in f e c t io n s ,  immuno- 

eupresive d isease  o f  v i r a l  o r ig in ,  v a r ia t io n  in  the tech

niqu es o f  v a c c in a tio n  and th e  programmes o f  revaooin ation* 

There was a ls o  an in cre a s in g  amount o f p ro o f to  show th a t 

lo c a l  immunity In  the r e s p ir a to ry  t r a c t  was im portant in  

th e  e a r ly  stag e  o f  immune p ro ce ss . B esid es v a cc in a tio n  

programme s la u g h te r p o lic y  was e f f e c t iv e  i n  the co n tro l
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o f  HD i n  g e o g ra p h ica lly  is o la te d  c o u n tr ie s  such a» 

A u s tra lia *  In tro d u ctio n  o f  e x o t ic  Np could be avoided 

by v ig orou s q u aran tin e and s t r i c t  im port re g u la tio n s  

i n  c o u n tr ie s  l i k e  U .S .A . (SSohanty and Butta* 1981)*

V accine a tr a in s

I n  a ttem p ts to  c o n tro l  and e r a d ic a te  ??P, both 

in a c t iv a te d  (Nakamura & t a l *  1957; Saddow and id n a n i, 

1941) and l i v e  v iru s  v a c c in e s  (haddow and Xdnani* 19461 

Komarov and G o ld a a it , 19475 Van d oekel g t  a l .  1948; 

Beaudette e t  a l .  1949 ; H itchner and Johnson, 1948) were 

being  t r ie d  depending upon the lo c a l  requ irem en t. 

In a c t iv a te d  v a cc in e  has the advantage th a t  the v iru s  

i s  k i l l e d  w ithout d estro y in g  i t s  a n t ig e n ic i ty  and i a  no 

lo n g er capable o f  i n i t i a t i n g  in fe c t io n  or spreading the 

d is e a s e . S in ce  th e se  v a cc in e s  do n ot g e n e ra lly  produce 

sev ere  r e a c t io n s  they  a re  s u ita b le  f o r  use in  ch icken s* 

young la y in g  s to c k  o r  b ird s  in  poor h e a lth . S e le c t io n  

o f  a  s t r a i n  o f  the v iru s  fo r  in a c t iv a te d  v acc in e  l a  no 

lo n g e r a  problem and even f u l l y  v ir u le n t  s t r a in s  can be 

s a fe ly  used to  produce such v a cc in e s  (Buxton and E ra ser*  

1 9 7 7 ).

L ive v iru s  v a c c in e s  can be produced from e i t h e r  the
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n a tu ra lly  occurring v iru s  o f  accep tab le  low le v e l  o f  

path o g en icity  o r a v iru s  which had been s e le c t iv e ly  

attenu ated  fey a e r ia l  pat saga through emferyemated eggs 

os? sass# n o n g allic iR e  h ost {&apllnt 1952f & llm t 1975)* 

%b& p rin c ip le  behind using l iv e  v iru s  vaccine 1© to  

induce s l i d  in fe c tio n  to  produce an a c tiv e  in s a n ity  

(Sscthar&man, 1951)*

S tra in s  o f Sfewe&stle d iscu ss v iru s  iso la te d  in  

d if fe r e n t  p arts  o f tits world vary in  th e ir  v iru len ce  

though they are  In d istin g u ish ab le  m orphologically and 

s e r o lo g ic a lly  Chanson and ScandXy, 19551 Alexander and 

A lla n , 1973)* She d iffe re n ce  in  v iru len ce  could he 

measured in  chides or ch ick  embryos In  terms o f  th ree  

param eters v ia .  the in tra c e re  feral p athogen icity  index 

(Xtitft)# intravenous p ath ogen icity  index (X7*?l) and mean 

death time (&325) a t  term inal d ilu tio n s  (P ou ltry  l a *  

lo g ics#  1963s Paterson a t  a l *  1967)* On the b a sis  o f  

those c r i t e r i a ,  M  v iru s  could fee grouped In to  three 

ty *« a » the v clo g en io , jaeaoganio and len to g en ic . i!he 

MH2# £C£2 ah i 1VH fo r  velogenio s tr a in s  ax e , below 

60  howra^ /  1 .5  and /  1*5 fo r  aesegon lc s tra in s  60-90  

hoursi 0 *3  -  1*5 and 0*03 to  0*31* and th a t fo r  la c to 

gen ic s tr a in s  over 100 hours; 0 *1  -  0 .2  and 0 .0 *  3?he
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lentogesi© fend mesogenie s t r a in s  u su ally  Induce specific 
antibodies* without producing the d isease  and give protect** 

Ion  a g a in st in fe c t io n  w ith v iru le n t  s tra in s#

hm to&mio  s t r a in *

These inclu de n a tu ra lly  occu rrin g  a t r a in s  o f  low 

v iru le n c e  and ore le a s  w idely d is tr ib u te d  than the v e la -  

g en ic  a t r a in s *  ffcey are  harm less though some may cause 

a iM  r e s p ir a to ry  symptoms and o th er r e a c tio n s *  They are  

e f f e c t iv e  fo r  day o ld  ohiofcc and very young feirde* ^he 

optimum dose i s  between 10 ^  -  10 ^ BXB 50/bird* These 

v a cc in e s  a re  g en era lly  adminxs tered by d ust spray# in  

d rinking water# in tr a n a s a l  or In tra o c u la r  methods*

S tr a in

fh ls strain i s  a naturally occurring lentoganlo 

©train id e n t i f ie d  while screen in g  105 strains of ID v iru s  

l a  tint ted s ta te s  fey Bs&udette. in  1943 H itobaer and 

Johnson# rep cr cod th a t t h i s  a tr a in  o f  low v iru le n ce  could 

fee used for immunising fowls against HD* c^audette* e I B  

strain i s  known today as the B j strain of H itcJsser* 

s t r a in  i s  used as  Pewoaotle d isease  vaooiae e i th e r  infers* 

r n s a l ly  o r i n  d rinking w ater {P o u ltry  B io logies#  1963)*
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2?hia s t r a in  I s  a ls o  termed a s  SLaekeburg (L a n c a s te r , 

1 9 6 4 ) . In  young c h ic k s  c l i n i c a l  e f f e c t s  produced by 

t h i s  s t r a in  depended la r g e ly  on th e  ro u te  o r method 

o f  v a c c in a t io n  (-^ an caater, 1964)• 2huo adm inis t r a t io n  

by in tr a n a e a l  or c o n ju n c t iv a l  drop o r  in  d rin k in g  w ater 

r e s u lte d  in  l i t t l e  or no c l i n i c a l  e f f e c t  (u itc lrn a r  and 

Jo h n so n , 1948 ; W in te r fie ld  a ^ . 1957 ; &aggi and L ee , 

1962) but may be more marked i n  some in s ta n c e  ( M l  

£ t  a l .  1950)

S id so n  and E lev en  (1 9 7 6 ) re p o rted  th a t  s t r a in  

o f  Nt> v iru s  could be ad m in istered  to  one day o ld  c h ic k s  

isubcut&ne o u e ly , i n t r a t r a c h e a l ly  # ln tr a o o u la r ly  o r a s  

a e r o s o ls  and a l l  the methods r e s u lte d  i n  In cre a se d  

p r o te c t io n  and h ig h er a n tib o d y  t i t e r s *

Hatnaparkhe e t  a l»  (1 9 8 1 ) re p o rted  th a t  n tr a in  

by o cu lo -n a s a l ro u te  in  th re e  weeks o ld  c h ic k s  gave 100,* 

p r o te c t io n  by c h a lle n g e  ax th e  a0 e o f  6 th ,  9 th  and 11th  

week and by d rin k in g  w ater th e  p ercen tag e  o f  p r o te c t io n  

was 93*5 3  and th a t  fo r  in c o n ia o t  b ird s  8 5 * 7 .

l a  s u s c e p t ib le  p u l l e t s ,  v a c c in a t io n  w ith  v ir u s  

caused a  drop in  egg p ro d u ctio n  v ary in g  from  n e g lig ib le  

(H itch n er and Jo h n so n , 1948? I&an e t  a l .  1959) to  20 -5 0 ^
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fo r  w o  weeks to  few? wonks ( S o l i  a s  1950)*

fb e  duration o f  ia o u a iv  o f to r  i n i t i a l  v a c ^ n ji lo n  

o f  j* y  old ch ick s  fey in tre n a a s i route was fo u r mntlm as  

determined fey 100,1 survival a f t e r  ehalltng© (Bifcehaar and 

Johnson, 194&S ^ in ie r f io id  &2s* 1357) *

i n i t i a l  v a cc in a tio n  at 1 to  7 day* o f age to  2 week* 

and rev aco in ation  a t  tun 4-to  »ud 20th  weeks w ith iij s t r a in  

gave eettsg aetev y  and adequate iiesmnity (fe a im ste r , 1764)*

dtraim Ba^ota

H ue strain was leda-itd  tom  the i'am  o f A da* BaSota, 

in  Baited states in  1946 (Ba&udette jjt &£♦ 1949). laSota 

strain  i s  not oaiy used as lewoaatlo disease vocoins by 

imafe«d&sal and drinking w ater method® but &lao &* in tra- 

asusoul&c vac cist?* Thi© lenio&sRle virus differed fro*
•3̂  uad £ s tr a in s  in  i t s  lower mixn death s i* e  fo r  obi ok 

aateyoc U s o s , 1S59; u g re a te r  spreading po .e a t ia l  (Jiarek, 

1960) Incremaed poatv&eco’iataca resp iratory  syaptsae 

( W interfluid M  a l *  1957) and a  h igher le ro lo g a ca l response 

fey dtinking water udi*iju s t r a t i  on * && a  r e s u lt  i t  vat 

reoeiEtcnded th a t the laCofeu s tr a in  could U  used a t  18 

weeks o f  age to rev ao ein a ie  ckickeog which recstvod 4^ 

or 9 rmcim &* m  e a r l ie r  a g « (¥ int*m ®l<? j& . 1957J.



L 1  0 t o y

A d o n e  s e le c te d  M So ta  s t r a in  o f  WB v iru *  rep orted  

to  b> wore immunogenic than ill® B j s t r a in  w hile hairing 

the m m  pathogenic index but le n s  imaimcgeaio than the 

re g u la r  LaSota © tra in  (Btdson and A lev es, 1 9 80 ). 2he 

h&essagglutiimtion. in h ib it io n  (H i) t i t e r s  induced i n  ch ickens 

in o cu la ted  w ith  the  cloned haSeta  s t r a in  were h igher than 

thoa© induced in  ch ickens vaccinated with the &tr a in

hut were found to  be s l ig h t ly  le e s  than the t i t e r s  recorded 

i n  the re g u la r  ImQot a  © tra in .

^h® c lo n e -s e le c te d  B&oota s t r a in  had e s s e n t ia l ly  the 

m m  spreading p o te n t ia l  a s  the re g u la r  BaSota s t r a in  as 

in d ica te d  by g e e n e tr lc  mean t i t e r s  and the m o rta lity  o f  

challenged  uninooulated chickens which were allowed to  

w ingle w ith the v accin ated  ch ick en s. O ra l, ocu lar or 

a e ro s o l v a cc in a tio n  o f  e a to r m lly  ism m e chickens w ith 

the c lo n e -s e le c te d  uaSota a tra in  gave e s s e n t ia l ly  the 

same p ro te c tio n  a s  those v accin ated  w ith th e  re g u la r -uaGota 

© train  (Bidaon and E lev en , 1980 ).

According to  Borland and A llan  (1980) BaSota o tra in  

i s  more heterogenous. K&tmparkhe j j t  fs2L* (1981) rep orted  

th a t  the ^a3ota © tra in  when given to  three seek s old 

ch iek e  by ocu lo n asal ro u te  produced 100> p ro te c tio n  as 

rev ealed  by ch a llen g e  and the psreentage o f  p ro te c tio n
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noted by d rinking w ater method was 100#

C$f66 S tr a in

M alik g±  a].# (1969 ) is o la te d  & s t r a in  o f  v iru s
i

from th e  re s p ir a to r y  t r a c t  o f  a  p ig  in  Madhya i  radeah 

and ■sue said© was d esigns bed a s  Jh s s e  a u th o r*

rep ortod  t l ia t  the v iru s  s t r a i n  was com pletely  s a fe  to  

young ch ick s  and the in o cu la te d  ch ick s  showed com plete 

p ro te c tio n  a g a in s t  a  v ir u le n t  v iru s#  In  a  fu r th e r  study 

t h i s  s t r a in  showed a  s a t i s f a c t o r y  immunity when th e  

v a cc in a te d  c h ick s  were ch allen ged  a t  60  to  90  day# o f  

v a c c in a tio n  (M alik  and l&awadkar, 197u )•

lanw&ai and Malik# (1976) cluim sd th a t  the 

© tra in  had been uaed in  over 16 lak h s o f  bird® under 

la b o ra to ry  and f i e l d  c o n d itio n s  and waa found to be a 

s u i ta b le  v accin e  a g a in s t  HP* I t  waa w e ll-to lex 'o ted  by 

b ird s  o f  a l l  age groups when g iven  by In tra n a s a l  and 

in tram u scu lar route#  and not even a  s in g le  in s ta n ce  o f  

p o e t-v a c c ln a l  r e a c t io n  was recorded# £h# s t r a in  CESgg 

produced s u f f i c i e n t  p ro te c t io n  a g a in s t  ch a llen g e  w ith  

itukteswar v ir u le n t  v iru s *  Vht over a l l  p ro te c tio n  

percen tag e  ranged i r o a  33*88 to  84*70#

Siah a and M elik  (1 9 7 8 ) rep o rted  th a t  b ird s  in fe c te d
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w ith  in tra m u scu la rly  exo reted  the v iru s  through

n a s a l  sad tr a c h e a l  s e c r e t io n s  f o r  2 0  days and through 

fa e c e s  i o r  10 days* $h» au th ors a ls o  observed th a t  the 

v i a b i l i t y  o f  the v iru s  a t  d i f f e r e n t  tem peratu re* was 

up to  e ig h t  aonthe a t  4®$* 5 weeks a t  2 5 ° 0 ,  15 days a t  

j T ®  and 12 hours a t  4 5 * 0 ,

Samuel & t a l *  ( 197<3) record ed  th a t  s in g le  v a c c in a tio n  

w ith  © tra in  a t  h a tch  could induce only  m arginal

p ro te c tio n  to  ch a llen g e  a t  s i s  weeks o f  age* double 

v a c c in a tio n  w ith  s t r a in  a t  b ir th  in t r a m s a l ly  and

In tram u scu larly  a t  s i s  weeks o f  age induced v ery  good 

p ro ta c t io n  and h i antibody t i t e r  c o r re la te d  w ith  p ro te c tio n *

tS&nwani and M alik (19813 were o f  on i n i  on th a t  the 

CTP^g l iq u id  v in s s  wm  q u ite  s ta b le  a t  d if fe r e n t  temper

atu res#  -ho embryo i n f e c t !  v i t y  was p o s it iv e  a t  tem peratures 

4 * « ,  2 5 *0 , 37e8 and 43*0 f o r  12 months, 5 weeks, 20 days 

and 132 hour® r e s p e c t iv e ly • Bven th e  hasm agglutin ins were 

a ls o  q u ite  th erm o stab le* She v iru s  alm ost showed the some 

Hi t i t e r  when the a l la n t o ic  f lu id  was held a t  37*8 fo r  26 

days and a t  45*8  f o r  156 h ou rs, f&nwani ,#t a l .  (1982) 

fu r th e r  rep o rted  th e  Xentogemlc s t r a in  o f  iian ikhet

d ise a se  a s  an e x c e l le n t  v a cc in e  a s  th e  v a cc in e  was comple

t e l y  devoid o f  any p o st v a c c in a l  r e a c t io n s ,  a ffo rd ed  l i f e



lo n g  immunity* p ro te c te d  b ird s  by in te r fe r e n c e  phenomenon 

and could be used in  the fa c e  o f  an outbreak o f  the d is e 

a s e .  S u rth e r  they could n o t ic e  no adverse e f f e c t  o f  

v a c c in a tio n  on egg p ro d u ction .

j&atmaparkhs e t  a l .  (1981) observed th a t  t h i s  s t r a in  

in o cu la te d  by o cu lo n asa l ro u te  could produce 100 per ce n t

p ro te c tio n  on ch a llen g e  but was only 8 0 .6 6  when admini

s te re d  through drinking w a ter.

S t r a in  f

.cap lin  (1952 ) d escribed  th e  s u i t a b i l i t y  of ST) v iru s  

2 s t r a in  a s  a  v a cc in e  v ir u s .  anon (1959 ) was o f  op inion 

tb&v s t r a in  £ oloaeXy raoejablod in  many of  i t s  proper

t i e s  and was s u i ta b le  fo r  the v a cc in a tio n  o f ch ick en s o f  

a l l  s in g le  vaccination w ith  f  « t  h atch  induced only

tMJC&iml p ro te c tio n  to ch allen g e  a t  s i s  vs eke o f  a g e . 1 

© tra in  was rep o rted  to  produce oiild  r e s p ir a to r y  symptoms 

i n  young ch ick en s and lay in g  b ird s  U e p l in ,  1952; « e u lin  

o i  a.1, 19$2) but had no e f f o r t  on egg produ ction  (A sp ltn , 

1952} Xao and Agar«?al» I9 6 0 ) ,  however s l i g h t  newoua and 

respiratory eyaptoias in four month© old birds were reported 

by l u s a e f f  and lif to ff ,  1956 and Shorn© and Bacieod, (1 9 6 0 ) .
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i.cfiogtnic strains

These s tra in s  a re  a s re  v iru le n t than the le n t  ©gem o 

s t r a in s ,  and not reaaftsended fo r  ehicku feelov# s ix  to  s ig h t 

weeks o f  age or fo r  ad u lt b irds saving no basal icm unity. 

•ibe optimum does fo r  thee* v accin es i »  10 ^ iSXB 50 per 

bird and are  given ©y p a re s tra l ro u ts (wingweb, fe a th e r 

f o l l i c l e  or in tram u scu lar)* Mssognnlo s tr a in s  g en era lly  

produce long la s t in g  icm unity C&ixton and ifcaaer, 1977)*

s tr a in  n .k  107

Attenuated by se ria l passage in  chicken and chicken 

embryos following iso lation  (Clancy £t a l*  1949# barkhans 

1949)*

H ertford sh ire or H erts 33

Iso la te d  from an outbreak o f SIR in  H ertfo rd sh ire , 

England and attenuated  by 14-33 passages in  chicken embryos 

( ly e r  and S’bbsoa, 1940)*

ftoakin

A n a tu ra lly  occu rring mosogenlc s t r a in  id e n tif ie d  

while screening 103 a tra in s  o f 3D v iru s  in  United S ta te s  

(Jasaudeite &X a l*  1949)

30



Komarov (K) s tra in

I s o l a t e  Ira r a le s t in a  from an outbreak: o f  

a s s o c ia te  w ith 80S* m o r ta lity . S e r ia l  in tr a c e r e b r a l  

passages through duckling® (^ o a a ro ff  and koldchiaidt*

1946 a )  m odified the v iru s  to  the p o in t th a t  ad u lt fowl® 

showed no symptom® a f t e r  in fe c t io n  and remained h ealthy  

when exposed to  the v iru le n t  v ir u s , 18 day® l a t e r  

(Komarov and Gold e a lt ,  1946 b)« Th» Komarov ® t ra in  was 

w e ll to le ra te d  by growing ch icken  over fo u r weeks o f  

age (Komarov* and G old ealt* 1 9 47 ).

Bused on p a th o g en icity * the Komarov u tra in  was 

p re fe rre d  to  the Hufcteswav s t r a in  (Komarov and Goldemit* 

1S47)* Sat a few eaeta  o f  young cfciaken in  poor cond i- 

tier? developed p a ra ly s is  which !&®ted f o r  fo u r weeks 

(Crowther* 1952 5 Thorne and fooheod* 1 9 6 0 ).

Eamuel a l ,  (1979) rep orted  th a t  the mean death 

time o f  embryo® in o cu la ted  w ith  K s tr a in *  was 47  hours, 

Ih sse  au thors a lso  found thu t the in tr a c e r e b r a l  patho~ 

gen1c i t y  index in  day old chick© was 1*00 fo r  an e ig h t 

days observation  p erio d .

•Serial passage o f  the Komarov © tra in  i«  bovine kidney 

t is s u e  cu ltu re  had a tten u ated  the neuropathogenicity  to  the
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le v e l  o f  le n to g e n ic  s t r a in  w ithout l o s s  o f  a n t ig e n ic i ty  

(Huygal&n and ^eatersmufc, 1963) •

* l i  41978) rep o rted  th a t  th e  b ird s  v a cc in a te d  i n t r a -  

im s a lly  w ith  & s t r a i n  a t  tb s  ago o f  fo u r weeks r e s is te d  

ch a lle n g e  w ith a  v ir u le n t  s t r a in  up to  ©ne y e a r* fu r th e r  

t m  li*- t i t e r #  o f  the b ird s  war® a ls o  h ig h . 2h«r® was no 

s ig n i f i c a n t  r e a c t io n  by in tr& n a sa l in o c u la tio n  o f  th® 

v a ccin a  s t r a in  under atudy fo r  th ree  week# a f t e r  v«cdo

n a tio n .

Hukteswas « jjB stra in

^ reived  by Haddew and Id ra n i (1946) by rep eated  jassa® # 

i n  ch icken  embryo® o f  © v ir u le n t  s t r a in  is o la te d  fro® 

n a tu ra l  outbreak# in  In d ia . %© s t r a in  got a tten u ated  

by about 115« !26  p assaeea . Hukteswfcr s t r a in  was developad 

by 2hnda ,gt a l .  (1958 ) and Gupta and uao (1959) and had 

been w idely used in  A s ia , (S e e th aatauxt 1951 a# b ., anon, 

1 9 6 0 ) . In  young ob loks t h i s  v iru s  produced a  sev ere  

r e a c t io n  and aosaa m o r ta lity  (Kaddow and Xdnaai# 1946; Gupta 

and ftao 1959) which may reach  up to  30 * (Hao and ^ g arv u l, 

1960) • Xfeou&h the s t r a in  was consid ered  eonpatho^enio to  

s i x  week old c h ick s  (Haddow and Id n a n i, 1946$ % eda <y* a l . 

1 9 5 8 ), th e se  au th ors rep orted  o c c a s io n a l m o rta lity  ranging
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from  1*5 to  6^ i n  th is age groups. A ccording to  

Seeth arom n  nod uinhs (1965^ and t»hateavariby f i t  a l *

(1981/ p o s t« v a c o im l r e a c t io n s  to  the e x te n t o f  4 -21^  

was n o tice d  even i a  c h ic k s  w ith  base isaaunity w ith  & 

X entogenic s t r a in *  She in s a n ity  produced w ith  a g a in s t 

v ir u le n t  s t r a i n  was f o r  9 -1 9  months by m bm lm B om  ro u te  

(t£addow and XdnunS, 1946$ I©®t2mrr»r«*3i» 1951 n ; Cckalow i 

e t  cl* 1959) and 6*© soo th e  by in tram u scu lar ro u te
mn'cr' -ij, oU

( ttenda e t  ,a3.,* 1 9 5 8 ). TiX&Jeaotan (1960 ) opined th a t  chore 

' n© XI ttie  tixTfO'-’ence in the antlgenicity of th is Ptraia 
js\& *o »ccov  s t r a in ,  i a  w ith  o th er ao so geo tc  v iru s e s  the 

hukteewar strain cauaud a marked reduction in  egg products 

*« «  o/ aboufc 10«16^ which la s te d  fo r 1 to 6 week#. On* 

o f  the f.ukterw s* s to c k  of vaccine v iru s  had shown in cre a se d  

pnihoxH9 1̂city  to White leghorn ch icken s causing *Hv» 

m o rta lity  compared t o  a  4^ in  Hhod* Inland sleds (^ an d l*195^ ).

& x s t r a in

I h is  aeaogenxc s t r a in  o f  JtD v iru s  was i s o la te d  from 

the tra ch e a  o f  an a i l i n g  isynah (^ulochana s£  j&l. 1981i 

fr^ jj ran^ufcay* s e r a i's *  ?hese au th ors a ls o  rep o rted  th a t 

tn i s  i s o l a t e  d i f f e r s 3 in  sotta p ro p e r tie s  frc is  th a t o f  tb s  

£o3sarov s t r a in  -and wee Je s s  v i r u le n t ,  ifce p ro la b in a ry
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s tu d ie s  c a r r ie d  out by the above author® a ls o  re v e a lsd  

th a t  i t  could induce s u f f i c i e n t  Jo m m ity  in  s i *  week# 

old  obioka to  w itbetond ch a llen g e  v itte  a  v ir u le n t  v iru s *

P otency t e s t

th e  c r i t e r i a  used to  a s s e s s  the potency o f  the HD 

vao eim jc wore th e rsd u c tio n  in  m o r ta l ity , immunity to  

sy rrtea ie  in fe c t io n  a s  evidenced from la c k  o f  c l i n i c a l  

symptoms and drop in  *gg produ ction  IL a n c a s te r , 1 9 H )*

She immune s ta tu s  could he stu d ied  by haemegglutinaiion 

in h ib it io n  (HI) t e s t  arid had bean decuaenied by L a n ca ste r  

(1963  b )* B u t, ha© and A g ar*a l (196$ ) w#r* o f  opinion 

th a t  HI antibody resp on se could not be compared *& th tb s  

immune s ta tu s  a s  in  the ca se  o f  ch a llen g e  w ith  v ir u le n t  

v iru s *  ^eetb&ramas and Sinha C1963> opined that, tb s  

potency o f  the v a cc in e  could be a sse sse d  by the su rv iv a l 

of the v acc in a ted  and tb s  d eath  o f  the co n tro l*

^iluicantan a^* (1369) rsp o rtsd  that eahryo 

in fe c t iv x iy  t *2t combined w itn  toe m s fc a ^ iu ll& jt lo n  (Sul) 

to a t  oouid serv e  as a s u b s t itu te  lo :  the p racan t i&'iihod o f 

d ire c t  challenge in  the potency te s t in g  of  vacc ine5?* 

^hgse authors fu rth e r  d̂Cod tfc&b th e ir  te st  le s s  c o rt ly  

and le s s  time consusiqg*
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Eoepka (1 9 7 3 ) re p o rted  *b a t  th e  v iru e  c o n te n t par 

f i e l d  d ose , zaeaeurSng th e un+ib>dy resp onse in  v a cc in a te d  

hSrdn or d eterm in in g  the a b i l i t y  o f  vaocsinntad b ird  a to  

w ith stan d  ch a lle n g e  v i t h  «  v ir u le n t  v ir u s  a re  th e  common 

methods o f  potency  t e s t in g  o f  WB v a c c in e s . However, he 

wan o f  op in ion  th a t  p r o te c t iv e  v a lu e s  o f  a  v a cc in e  could 

n o t b4f pro d ie te d  from th e v ir u s  co n ten t o r  an tibod y le v e l  

be©u.uso o f  xho d if fe r e n c e  In  p r o p e r t ie s  between and oven 

w ith  n th e  v a r io u s  s t r a in s  o f  v ir u s  used f o r  tv e o ln e  

prepare U<>n« Be^rd and Kax #rugh (1 9 7 7 ) opened U a t  HI 

t3  cov1 f  be e f f e c t i v e l y  used to  jso ci t e r  th e  iaerune 

resp on se  o f  e h ick e o c  so BB vccoin®  c,nd it> i s  eoenoifli© and 

r u 2 3 ' 't l c .  9y employing t h i s  t e a t  the n<*«d fco ch a lle n g e  

the b ird s  w ith  v ir u le n t  v ir u s  eo*JL3 a ls o  bo avo id ed ,

4v*?galch e l  e l .  (1 9 7 8 ) and Borland and < .lla r  (1 9 8 0 ) 

re p o rte d  th a t  m u ltip o in t ch a lle n g e  assay  could be e f f e c t 

iv e ly  used 1 o compare the perform ance at  v a r io u s  ND v a cc in e  

stra in s- by m easuring th e  uuouut o f  ch a lle n g e  v irusi w ithstood  

by S0y> o f  th e  v a cc in a te d  b ir d s .

Thornton and H ebert (1 9 8 0 ) opined that; the potency  o f  

X tv s Hi) v a c c in e s  cou ld  be a s s e s s e d  by m u lti-p o in t  ch a lle n g e  

a s s a y  in  vaccinated c h ic k s . T h is  method was shown to  gxvt
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re p ro d u cib le  r e s u l t *  and the p ro te c t iv e  c a p a o it ie *  

o f  v a r io u s  No v a c c in e * *



MATERIALS AND METHODS



MAmu/u*5 Aim m m o w

Sfcwcftstle d ise a se  v ir u s  

S t r a in  HT

I’fce saesogeme s t r a in  o f  fliw eaatle  d ise a se  v iru s

( s t r a i n  MX) is o la te d  fro®  th e  tra ch ea  o f  an a i l i n g  sym h * 

a t  tb s  10 th  pas ©age le v e l  in  ch ick  embryo was re ce iv e d  

from Ee^S.Sulocbans* Zfepsrtoeat o f  M icrob io lo g y . This 

i s o l a t e  on r e c e ip t  was passaged ones in  10 day embryonatsd 

eg g s by the a l la n t o ic  ro u ts  b efo re  i t  was used fo r  e x p e r i

m ental purpose.

hoaarov (it) s t r a in

IM s  s t r a in  o f  v ir u s  now being used f o r  v accin e  

p re p a ra tio n  i n  K e ra la  was re ce iv e d  fro®  the I n s t i t u t e  o f  

V eterin ary  r r s v e n t iv e  iied icine#  S a n ip e t . Xh# v iru s  was 

once passaged in  10 day esabryonafced egg b efo re  u ee .

I* s t r a i n

Tay old  ch ic k s  were in o cu la te d  w ith  the v acc in e  

prepared w ith  F s t r a i n  o f H3 v ir u s .  She req u ired  dose o f  

the  v a cc in e  was re ce iv e d  fro®  th e / oterin ary  b io lo g ic a l  

I n s t i t u t e  fa lo d e *  -riv an d ru a  H a t r i c t .



Challenge virus (a tta in  T)

Virulcml attain of virus received from IV̂ H 
haolpet was used for all the chaX l m g »  experiments after 
passaging once in tan day embryonated hen* eggs* In ail 
eases the challenge doae was 2 £ 10 ̂  ^ 3  bO/Mrd*

Chicken embryos

xt&t* leghorn eggs a t the 10th day of incubation 

received from him University Poultry Ŝ sra Maimu+hy were 

used throughout th is  study*

Chicks

Ihy old ussvaecinated chicles fo r the f i r s t  experi

ment w«r« from the University Poultry farm H&nnatby and 

for experiment XX and 1X1 were from the Regional Poultry 

la m  Halampusha* A ll chicks were roared on deep l i t t e r  

system under uniform asanagersont practice*

i’ryptose phosphate broth ( T&tco)

Tim ponder v&& reconstituted as per tbs mnufawtures 

in® fc*nw felons and then ste r ilise d  oy attxeeuivitjg a t 15 3 03 

pressure f@r 30 ainut-e© and antibiotics such as penerllin 

(500 X U / & 1 )  emd etreptorsyeis (500 e&crograa/ol) were added 

(U3B*4>*
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O o tlo o tio n  o f  spsol&s&ts to r  v iru s  is o la t io n #

‘Xfcroai and clo& oal swabs

th r o a t  and c lo a c a l  swabs c o l le c te d  from the b ird s  

showing c l i n i c a l  symptoms a f t e r  v a cc in a tio n  were soaked 

in  *££-& and sto red  a t  -20**2 u n t i l  used fo r  in o c u la tio n  

in to  developing oM ck embryos#

2 is a u te

t is s u e s  such a s  s p le e n , lu n g , l i v e r  and b ra in  c o l le c t*  d 

under a s p s # tie  co n d itio n s  from  dead b ird s , were preserved  

a t  - 20*0

P ro ce ssin g  o f  specim ens

O lo aca l and th r o a t  swabs

Swabs soaked in  and s to red  a t  -20®^ ,/ere

removed frotr* the tbop fra o s e  and allow ed to  thaw a t  roett 

tem perature# fh sn  squ eesing  o f  the swabs was dons w ith  

a  s t e r i l e  p ip e tte  fo r  a  couple o f  m inutes and ce n tr ifu g e d  

a t  1000 g fo r  13 -20  m inutes a t  4°C# £ b t c le a r  f lu id  was 

c o l le c te d  and the re s id u e  was discarded# She su p ernatant 

olGcars f lu x <3 was Aneub&tad a t  37 °C f o r  on# hsur and in o cu la te d  

i n t o  10 day embryoaated eggs by a l la n t o ic  ro u te*
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t is s u e s

At th e  t l m  o f  use the tissu e®  m m  em u lsified  in  

$£B-A with the help o f  a Senhreeck tissue grinder to 

o b ta in  10-15 per s e a t  { % / V )  suspension. X» €sr*ler to  

renove the coarse  p a r t ic le ®  the t is s u e  hoaogam te \ »f 

cen trifu g ed  a t  1000 g  fo r  15 -20  m inutes. *ha c le a r  super

n a tan t f lu id  was sep ara ted , incubated fo r  one hour and 

then in o cu la ted  xnso the a l la n t o ic  c a v ity  o f  10 day 

eiabryoaated eggs*

Ohiek embryo in o cu la tio n  (liovoassa and &wko, 1575)

A fte r  aeo e rsa in in g  th *  v i a b i l i t y  o f  10 day old 

chloken embryoe the a i r  c e l l  re g io n  and the head o f 

embryo mm marked* A teriX X m tio * o f  the a i r  s a i l  region 

wae done w ith t in c tu re  o f  io d in e  *md & hole was m de 

u sing  a d en ta l d r i l l  ahaul one centim eter from the margin 

o f  th e  a i r  c e l l  towards i t s  c e n te r .

On® in  10 d ilu tio n  o f  the seed v iru s  (K?f £  or V) 

was prepared in  TU3-& tnd 0 .2  i l l  nan in ocu la ted  in to  the 

a llo n to io  ca v ity  w ith  a  tu b e rcu lin  syrin ge f i t t e d  w ith 

a  20  guage n e ed le . 2?he h o ls  w&© then  sea led  w ith a e lte d  

p a r a f f in  and incubated  a t  57^0 w ith  the broad end up. 

A tte n tio n  was a ls o  g iven  to  provide 55 -60  per oeat humidity 

Checkins* 193T) i n  th e  inouha^cr. OundUng o f  th e  egge
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was c a r r ie d  out d a lly  and th e embsyonated egge th a t  died 

a f t e r  24 hours o f  In cu b a tio n  were tra n s fe r r e d  to  th e  

r e f r ig e r a t o r  fo r  s h i l l in g *

QitLokm &2B

Blood c o l le c te d  from  the wing v e in  o f  ch icken  is* 

A laev er’ o s o lu tio n  was ce n tr ifu g e d  a t  2000 fo r  10 * c »

and the red blood c e ils  collected* Che as ^^0© uore again  

washed tw ice in  n e rv a l « a lin e  s o *  reeuaperdod in  itht 

re q u ired  co n c e n tra tio n  o f  Sfr or 0 *5 ?  f o r  i ia e E ^ g lu t im t io n  

te s te *

Harvesting of the i l l & 't o i c  f lu id

The a i r  c e l l  reg io n  o f  tn s  c h i l le d  oaferyonuted eggs 

w ^ e  d is in fe c te d  vjr/h a lc o h o l . The s h e ll  a t  th i s  re g io n  

was out *nd removed w ith  «t*erl l e  s c is s o r s ,  The one 11 

membrane and the e h o rlc a lla n 'e o ic  membrane were reparaved 

and the a l la n t o ic  f lu id  wa* h arv ested  w ith  s t e r i l e  p ip e t te *  

f r e e  o i  e ry th ro c y te s . The f lu id  from each ante*,; one, ttd  egg 

was tc m s a  f o r  hue*agglutinuta.ng a c t iv i t y *  The a l la n t o ic  

f lu id  uaa then oontrifu ^ ed  a t  2000 xpm fo r  15 minutea and 

the c le a r  eu p ernatan t s to re d  in  5 ml q u a n tit ie s  a t  -*20*0 

u n t i l  used*
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P athotyp ing  o f  HT and £  s t r a i n *

Embryo l e t h a l  dose 50

S e r ia l  te n  fo ld  d ilu t io n s  o f  e i t h e r  M2 or & s t r a in  

were made i n  fPh-A from 10*^ to  1 0 " ^ .  ^ech d ilu t io n  wae 

then in o cu la te d  in to  the a l la n to io  c a v ity  o f  10 day embryo* 

nated  eggs u sin g  th re e  egge per d i lu t io n , The eggs were 

in cu b ated t ibexes* ndled d a ily  and th o se  th a t  were dead a f t e r  

24 hours o f  in o c u la t io n  were c h i l le d  a t  4°C and th e a l la n 

t o i c  f lu id  was harv ested  a s  d escribed  above. ^h» a l la n t o ic  

f lu id  frost each  ogg was te s te d  fo r  h a c M s ^ lu tio t t io n  a c t i 

v i t y .  F i f t y  per cen t embryo le t h a l  doee waa c a lc u la te d  a s  

p er th e  method d escrib ed  by fteod and Kuenofe (1 9 3 8 ) .

Mean death tim e

S e r ia l  to n -fo ld  d i lu t ic n c  o f M2 o r JC were prepared 

fro n  10*^ to  10**^ in  2P&.A* The l a s t  fo u r  r i lu t io ^ e  were 

in o cu le te fl in to  10 day embryonated eg^s a t  th e  r a te  o f  0 .1  m l  

p er embryo by a l la n t o ic  c a v ity  ro u te  using e ig h t  eggs fo r  

each  d i lu t io n . A ll  the  embryoe were incu bated  a s  d escribed  

e a r l i e r .  The eggs were candled a t  tw elve hours in te r v a le  

and o b serv a tio n s  o i d eath  and time were reco rd ed . Keoo t h i t j  

th e  mean death time wae c a lc u la te d  using th e  fo ra u la  g iven  

i n  P o u ltry  b io lo g ie s  (1 9 6 3 ) .
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X n irao srefera l p a tn o g en ic lty  ind ex  U C £I}

(Hanson,

l*n , Say -o ld  unvaceinated  c h ick s  were iroealafced 
with of 1 a l of s  1 in  10 dilution of the fiT or K strain 

i m o  the cerebral cortex u sin g  a  25gu&ge n e ed le . H v a , 

day o ld  unvaccinated  ch ick s  which acted am c o n tro ls  were 

in o cu la te d  with 0.1 sal o f  s te rile  noma! saline i n i r a -  

a e r e t e a l ly .  Shese ch ioka were kep t se p a ra te ly  und obser

ved daily lo r developm ents oi symptoms or deaths t i l l  the 

8th day. I he survival ind ex  was based on »h* time of 

death and calculated by scoring th *  f a c t o r  ae ro  f o r  eonaal, 

one for diseased and two for dead. She xus to tal of a l l  

the factors was divided by the number o f  o b se rv a tio n s .

In trav en o u s p a th o g e n ic ity  in d ex  (1V£X) i n  s i x  week
o ld  ch ick en s

B ig h t , s ix  week old  utsvaecinaled c h ick s  were 

in o cu la te d  w ith  0 .1  sal o f  t in  10 d ilu t io n  o f  th e  embryo 

propagated &S o r K s t r a i n  su bcu taneou sly . tfnvacolnaied 

c o n tro l  c h ic k s  were in o cu la te d  w ith  0 .1  stl o f  normal s a lin e

by the sascae ro u te *  5?he eh ioxa  were housed se p a ra te ly *  they  

wei'e observed f o r  13 day® fo r  the development o f  c l i n i c a l  

symptoms, p a r a ly s is ,  o r death®, fhe f a c t o r  fo r  each o b s e r -
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v a t io n  was sero  fo r  norm al, one f o r  c l i n i c a l  s ig n s , 

two f o r  p a r a ly s is  and th ree  fo r  d ea th s . Serum samples 

were c o l le c te d  from b ird s  th a t  did n o t m an ife st any o f  

th e  above c l i n i c a l  sign© and were screened  f o r  the 

p resen ce o f  h i  a n tib o d ie s*

Heat s t a b i l i t y  o f  lo fe o fe iv lty

Chick embryo propogated v iru s  ( a l la n t o i c  f lu id )  

was d is tr ib u te d  in  1 ml volumes in to  s t e r i l e  screw 

capped v i a l *  and were submerged in  w ater bath  a t  ^S°C and 

one v ied  each  a t  v a r io u s  in t e r v a l *  ( 5 ,  10 , 1 £ , 20  and 50 

a t e )  were tra n s fe r r e d  to  th e  f r e e i n g  chamber o f  the r e f r i 

g e r a to r . Samples were then  assayed  fo r  in f e o t i v i t y  and 

h&em&gglutinin as  d esoribed  below*

S e r ia l  te n  fo ld  d ilu tion ®  o f  each  h ea t tre a te d  

sample was made in  1PB-A and in o cu la te d  in to  the a l la n t o ic  

c a v ity  o f  10 day embryonated eggs i n  0 .2  au. q u a n t it ie s  

u sing  th ree  eggs p er d ilu t io n , ^ostlnou bavic® , can d lin g  

H arvesting and i n f e o t l v i t y  t i t r a t i o n s  were made a»  d escribed  

f o r  t i t r a t i o n s  o f  the v ir u s .

S t a b i l i t y  o f  haefasggSutinitt (^ n e o n , 197#)

J2ut v ir u s  exposed to  36*0  a t  vitriouo in te r v a ls  were
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te s te d  fo r  i t s  a c t iv i t y  and compared fco th a t  of 

u n treated  aoaple* Baeffiagglu tim tlon  was c a rr ie d  out 

a s  d escribed  holow«

B aem gglu tin aU on  t e a t  (P o u ltry  B io lo g ie s*  1965)

fw c-fo ld  d ilu t io n s  o f  the v iru s  wers prepared i n  

noraial s a lin e  s o lu tio n  in  th e  w e lls  o£ the perepeac 

p la te s*  An equal q u an tity  o f 0*5  per cen t washed chicken 

KB; was added to  each d ilu t io n  and tslxed properly* Simul

taneous dm  end e& lins c o n tro ls  were s o t  up s id e  by sid e* 

loen  the h&e&iaggittta.nauion p la te s  were JLnou bated a t  rorm 

tem perature f o r  50-45 adnutee* tTio© read lgge were recorded 

a f t e r  the c o n tro ls  nad s e t t le d *

Bs taction of HI antibodies

whole blood was c o lle c te d  by the paper s t r ip  method 

o f  ffobuto (1967) and evaluated  by the method o f Beard and 

Max hrugh (197?) fo r  haea&gglutin&tlon in h ib it io n  a n t i -  

bodies*

WhetaMtn f i l t e r  pacer Wo.X was c a t  in to  s n a i l  e tr ip e

o f  20  x  4 0  job e ls e  which were used fo r  c o l le c t in g  the 

blood sam ples.

Wnil*> c o l le c t* - '1*, -h® blood the wing vein  was punctured
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with a toypoatrmio neodle. One tip of the papes? strip 
was pasetd through the large drop of blood formed cm the 
wing vein surface* Vhen the strip was saturated with 
blood the strip  was placed in penoiilin v ials and dried 
a t room temperature* The sample area of the blood samples 
strips was cut into small bits with scissors* The antibody 
activ ity  in  dried strips was eluted in 0*5 ml of normal 
saline» After the small pieces war# soaked and agitated 
well* the blood simples vera kept a t 4"° in a refrigerator 
for oompi&tei elution. The nest day the paps* strips were 
»q»,\eo»ed with the help of a paetsmrs pipatte and fluted 

oertsa cttzolms w-sr# a ôd Sot* hasmangl'dHnntlon JjUUMtion 
t e a t s  mtru* 3  SU m i  to  -af Sresorov osr^Xn a s  the a n tig e u .

Haem&gglutimtios inhibition (Hi) test 
(Poultry ^©logics, 19&5i

The Beta preee^tce o? HI t©;,u vas employ**! throughout 
the ctu/*li~6. -■‘‘fte r  the Ha t ite r  of the virus#
“■he ranutrud mMa.atity o f S &A unite of the virus was ©m-* 

pored in  nornal Be line?. Seria l double fold dilutions o f 

(0*2 ml *F<sb) the papqc atrip  elutes were prepared in noraa 

silica a«d «^ch of these dilutions was well mixed with 

0*2 r i of the 8 Hi untie of the virus und incubated a t room
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tem perature fo r  30 minute®• A fte r  the  in cu b atio n  time 

0*4  s& o f  0 * i3> suspension o f  washed chicken  was added 

to  each  w ell and mixed* Simultaneous v iru s  and &8G 

c o n tro ls  were mads* fo llow in g  in cu b atio n  fo r  30 m inute* 

a t  room tem perature th e  01 antibody t i t e r  was taken  a s  tb s  

h ig h e s t d ilu t io n  o f  th e  se ra  in  which th e re  was complete 

In h ib it io n  o f  Hi* The I n i t i a l  d ilu t io n  o f the paper s t r ip  

e lu te d  cample® wa® taken a s  1 *20 .

Experim ental in fe c t io n  and immunisation t r i a l e

Experiment X (Table 1)

A t o t a l  o f  90  * b ite  foghorn day old  unvaocim ted  

ch ick s  were u t i l i s e d  fo r  t h is  experim ent* These ch ick s  

were grouped in to  s ix *  each c o n s is t in g  o f  15 ch iek e* The 

trea tm en t* o f  v ario u s groups were a *  fo llow s*

Oroup 1

-he ch ick * were in ocu lated  by ocu lo n asal ro u t*  at  the 

r a te  o f  10 £11? 30 per bird  w ith  HT s tra in *  They were

observed fo r  any c l i n i c a l  symptoms or death and were bled 

a t  weekly in te r v a le  from the second week onwards* -Sight 

o f  the survivor© were given a  secondary in o cu la tio n  w ith 

the same v iru s  a t  the  r a te  o f  2 x  10 SX#13 50 fo r  each
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ohiok. *£he ekicka war* ch&Xlongad w ith a

v ir u le n t  s t r a in .  & r i s e  in  antibody t i t e r  in  bfaesi? bir^u 

were determined by c o l le c t in g  the aara  a t  wesicly in te r v a ls  

fo r  © is so re  imekdt* At the m& o£ tbi©  period  the chrome 

were challenged  w ith the v iru le n t s t r a in  and ware olbeurved 

ro r  th ree  a c re  weeks*

Group 2

S h is  group o f 15* day a!*® unvacoinated ch ick s  w&e 

treat® if the ©am* &$ay a s  above excep t th a t  th e  prlw&ry 

in o c u la tio n  was w ith P © tra in  a t  th e  r a te  o f  10 7  S i!)  50 

p er ofcick.

Group 5

ireatm en ta were ease a s  ch i oka in  group 2 but the 

Second in o cu la tio n  was w ith  Kosarev e t r a in  a t  the r a te  o f 

2 x  10 7  3U> 50 p er b ird .

Group 4

C hick* in  t h is  group were given 10 * BID 50 £  s t r a in  

per ohiek  by the ocu lo n asal ro u te . Purtfcev treatm ent® , 11X 

antibody t i t r a t i o n ,  ch a lle n g e , secondary in o c u la tio n , 

d e te c tio n  o f  r i s e  in  antibody t i t e r  e t c .  were the eaae a s  

b ird *  in  group 5 .
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Group 5

2 h is  group o f c h ic k *  was tre a te d  the same way a *  

adove e x cep t th a t  th e  second in o c u la tio n  was w ith  Mf 

s t r a in  a t  th e  r a t e  o f  2 x  10 50 p er b ird *

Group 6

'th is  group c l  c h ick s  was kep t u n in fected  t i l l  the 

6 th  week* At the 6 th  week f iv e  o f  them were ch allen ged  

and th e  rem aining c h ic k s  were g iven  MiT s t r a in  and observed 

f o r  any c l i n i c a l  symptoms o r  death* Antibody t i t e r *  were 

a l s o  te s te d  f o r  s i x  week* and a t  the end o f t h i s  period  

they were ch allen ged  to  study th e  pro sec tio n  i f  any produced 

by th e  M? s t r a in *

Experim ent 11 (S a b le  2 )

F o rty  unvacoinated th ro e  week old  c h ick s  were divided 

in t o  fu u r (groups of ton  each* th e  exp erim en tal s tu d ie s  o f  

d i f f e r e n t  groups were a *  fo llo w *!

Group t

£he ch ick s  were in o cu la te d  aubcutansoualy w ith  &? 

s t r a in  o f  WW a t  th e  r a t e  o f  9 x  10 3I»P PO p e r  c h ick .

Group 2

Experim ental i n f e c t io n  wa* by o cu lo n asa l ro u t*  w ith
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th e  saae v iru s  a s  In  group 1 but the  dose was reduced 

to  10 3I»i3 50 p er c h ic k .

Group 3

Eoute o f  in o cu la tio n  was eaa# ao in  group 1f but 

the s tr a in  o f ueed vaa fbawevw (5  *  10  ̂ 50/ohiok)

Group 4

S^entaent wa® the ssse  a s  in  group 2 but w ith  aoaarov 

s tr a in *

*1 1  the fo u r groups o f  ch lcka were ^epi in  sep arate  

shade s u f f ic ie n t ly  epaestl mo th a t th e re  wa® no chance fear 

a ro se  in f e c t io n ,  'fhey were observed o io a e ly  fo r  d evelop- 

se n t o f  any c l i n i c a l  symptoms and death* oexm  ascaple# 

were c o l le c te d  a t  weekly in te r v a l  fo r  s ix  wooxe to  d e te c t 

shy in c re a se  in  Bi antibody t i t e r .  At th e  end they were 

challenged  w ith  the v ir u le n t  v iru s  and observed fo r  th ree  

a c re  weeks*

Stepqprlaest i l l  C^abli 3 )

1  t o t a l  o f  280* s ix  weeks old  c h ick s  v accin ated  w ith 

& 6 t r a in  a t  the day o f  h atch  were u t i l is e d *  l Jhsy were

randomly screened  fo r  the  p reten ce  o f  ril a n tib o d ie s  and 

wars divid-sd in to  low. groups o f  ?0  eaoft.
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Group 1 was g iv en  © tra in  K I in tram u scu larly  (I/ ft) 

a t  th e  z a to  o f  5 x  106#S £L2 50 per bird# ^ M is  group 2 

re ce iv e d  th e  eaae by euboutaaGoua rout© (S / 0 ) . Group 3 

and 4  re c e iv e d  Kbaarov s t r a in  2/H and S/C r e s p e c t iv e ly .

She dose per b ird  was 5 at 10^ DLD 5 0 . A ll  th e  fo u r  groups 

were kep t in  s e p a ra te  pen© and vatoned c l o s e l y .  Serum 

sam ples were c o l le c te d  from 10 randomly s e le c te d  b ird s  to  

d e te c t  *12 a n tib o d ie s  a t  weekly in te r v a ls  fo r  a  p eriod  o f  

s ix  weeks. A fte r  t h i s ,  10 c o ic k e  from each  group were 

ch allen ged  w ita  th e  v ir u le n t  v i r u s .

C ontact tra n sm iss io n

On tn e  day o f  second in o c u la tio n *  8  unvacoinated age 

matched b ird s  were k ep t a lo n g  w ith  each group* fkey were 

a ls o  bled, a t  we&JLy in te r v a ls  fo r  s i x  weeks and a t  th e  end 

ch allen g ed  wi t h  v ir u le n t  v ir u s *

Cloaca], and ta ro a t  swabs were c o l le c te d  from sick  b ird s  

and processed  f o r  v iru e  i s o la t i o n .  Ka§» taer©  was m o rta lity  

a l l  u*o dead b ird s  were au top sied  and t i s s u e s  c o l le c te d  

f o r  v iru s  i s o la t i o n .

C o n tro ls

2en age matched unvacoiaated © hicks were used a s  c o n tro ls  

f o r  each experim ent* in  experim ent 1 , f i v e  o iiick e  each  were 

ch a llen g ed  a t  th e  6 th  and 12th  week a long  w ith t h e i r  e x p e ri

m ental co u n te rp a rts*  w hile  i n  I I  and 221 ©11 th e  c o n tr o l  oldoko
an!

were ckalia iiged  a t  to e  9 th  12th  week re s p e c t iv e ly  a lon g  w ith 

th e  v a cc in a te d  b ir d s .
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assuLx’s  

P athoiypiag  o f  v iru se s

MX and X s t r a in s

Sheet strains o f  HW fo r  the #xp©rira®nts 1n ttei* 

study m m  ofcsracfegri&ed b efo re  they war# used* Xfat 

results o f various t e s ta  o f patfaotypl*g are presented 

in  table 4*

Kafcerrlothal d©»* 50 (§I>£ 50)

5'te 31B 50 Ox th *  h i  as«3 & a t r a in s  in  developing 

cbieJr embryo® were 10 9*5/0*2 sOl and 10 1Q,5/©*2 hi 

respectively as determined by Seed and Kuenoh (1958) 

method* Xb« d e t a i l s  e re  civet* in  ta b le  5 and 6 .  £11 tb s

©oteyoo nad etaartMr e ro tic  lesions of WJV in fe c tio n  

snob a s  haemorrhages in  the  o c c ip i ta l  re g io n , in r s r d ig it t * !  

apace and under a sp e ct o f  the abdos&ss*

Mean death tiase (M3S*)

Xhe mean death time of tbs a in in u a le th a l  dose wag 

ca lcu la te d  fo r  tt*r and X s t r a i n 6 am f*7 hours and 76*5 hour* 

re s p e c t iv e ly  (Xabl# 7 and 8 ) .  Xhe r a te  of death due to  MX 

s t r a in  was a s  fo llo w s* One died a t  72 hours* four a t  84 

hours and th ree  a t  96 hours o f  in cu b atio n *



She AUKS o f  & s t r a in  was a ls o  ca lcu li*  ted s im ila r ly  

from the fo llow in g  ob serv ation s* Os® embryo died a t  60  

hour®, th ree  a t  72 hoars and fo u r a t  84 hours o f  laaufeat- 

lo u * &1X the dead embryo® o f  both  the s tra in ®  showed 

c p o e if ic  X eciom  o f  ST» a s  d escribed  b efore*

In tracer® feraX pathogenicity index (XOfX)

Imtr&cereferaX p a th o g en ic ity  index determined fey 

Inocfuiating te n f day old ch ick s  w ith  0 .1  s i  each  o f  1 i10  

d ilu t io n  o f  e i th e r  n$ o r & s t r a in  a r t  g iven  i n  ta b le s  

9 and 10*

fh *  ofeieka th a t  re ce iv e d  the AS a t r a in  were normal 

f o r  th e  f i r s t  two day® o f in fe c t io n *  On th e  th ird  day 

one ch ick  showed c l i n i c a l  symptom® o f  drow siness, p a ra ly s is  

o f  w ings, in ap p etan ce , d iarrhoea and was In  sle e p in g  

p osture* Tho o th er chicles were n oxm l* % x t  day one 

ch ick  was found dead and another two e x h ib ite d  symptom® 

w hile o th e rs  were normal* On the 9 th  day o f  in fe c t io n  

two m m  chick® were seen dead and another two showed 

symptom® but the r e m is in g  ones were norm al. On the 

6 th  day the two siofe ch ick s  were found dead and on* more 

c h ick  became s ic k .  On the 7th  and 8 th  day one ch ick  each 

was found dead* fh® rem aining th ree  ch ick s  were n o rn al.
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Tht iCPX was c a lc u la te d  to  b* 0 .6 3

£wo o f  the c h ic k s  in o cu la te d  w ith & s t r a in  showed 

c l i n i c a l  s ig n s  on the f i r s t  to y  i t s e l f  and on th s  second 

to y  o f  in o c u la t io n  th ese  two were f^nmd de&d and another 

f iv e  e x h ib ite d  c l i n i c a l  signs. On the th ird  day o f  

in o c u la t io n  f i v e  ao re  c h ic k s  were seen to ad . On tb s  5 th  

day one a cre  ch ick  showed symptoms w hile  o th e rs  were 

norm al* The n e x t day os® c h ic k  was found toad and th e  

r e m is in g  two ©idoko were nor m l .  The IOPX was c a lc u la te d  

to  he 1 .1 6 .

Tb$ control ohiokr taeeulated in tracerehra lly  with  

norms! se line wa» normal throughout tfc* observation 

p e rio d .

In trav en ou s p a th o g e n ic ity  Ind ex

*Xhe in trav en o u s p a th o g e n ic ity  index o f  Hi and £ s t r a in s  

wen stu d ied  i *  s ix  week old  c h ic k s . Hone o f  th e  c h i dec 

th a t  re ce iv e d  e i t h e r  fix m  X s t r a in  did m an ife st any c l i n i c a l  

symptoms m<& ro to in a d  to  t i l l  th e  sod o f th e  obs»#nr t io n  

Sieriod an<? iV il was c a lc u la te d  tc  he a s  sero»  &era 

c o l le c te d  from t i r d s  ia o cu lu te d  with Mx s t r a in  and Hi a n t i 

body tim ers  ranging £xo& 1*512 to  111024 and th o se  re ce iv e d  

& ranged from 1*4 to  1 *2 5 6 .



fhajnaoetafciXi ty  o f  i n f e s l l v f t y

Tm  s t r a in  l e  Qomlilorod ho&t l a b i le  11 the in fe c t  i~  

vity tltox* decttesesd by two logarithm (baa® 10) by 
heating at 56**5 fo r io satimtos or 1o83# *KS afozoin mu 

heat labile as two log reduction la ts» inactivity tit®*
\tm n o ticed  w ith in  10 minutes. *  s im ila r  reduction l a  the 

t i t e r  o f  *  s t r a in  was n o ticed  only a f t e r  b ea tin g  a t  56*0 

f o r  20  minutes*

Heat s t a b i l i t y  o f  b a esag g lu tin in

$h© h aeaag g lu tin atin g  property o f  RT s t r a in  was 

com pletely l e s t  w ithin 5 minutes a t  56*0* Hat th® haeme- 

g g lu tin in s  o f  & s t r a in  was com paratively r e s is ta n t  a® i t  

tools ?0  lainutes f o r  com plete l e a s  o f  HI a c t iv i ty *

Sxperim ental i n f  motion an t immunisation tr ia l®

3S*j>eri»eat I  

Group 1

Out o f  th# 15# day o ld  chick® th a t re ce iv e d  10 ^•^3M SO 

o f  Mf v iru s  hy o cu lo n asal ro u te  a t  the day o f  hatch  th ree  

c h ic k *  died w ithout s p e c i f i c  symptoms o f  2?P and fo u r died 

a f t e r  showing c lin ica l symptoms o f  drow siness* p a re ly e i*
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o f  Ittsppstaaes d laxshos** She v iru s  wus

ra isoX & tsf ir& a & fs u  &Ls&a* £hs p srcsB tsg s o f  so** sh ifty

was? 26 #6$#

aX,1 th# thrs© ©hiesa that m m  ofealXtngsdl affta? primary 
vaocln&tion withstood ohaXX«?ig« so also six th# oMeks six 
vjwoSso after ssoond r^QiinatflQn* She pefesnfcug# of protect- 
ion was calculated to at 100 during primary a« w®XX me 

sacsnda&y laooaiation wlUa i& virus# fallowing f irs t  Inee* 
uulaticm the peak tltsx? of 118# 9 was reached at the snd of 
4to v*©©Je* Che fsevmtrio  scans of Hi titers  after the •seand 
iaoctil&tXon w*r«20.63} 21*53} 142*7} 174.2} 32.13 «rad 41.23 
for the 1®t# 2nd* 3rat 4th» 5th and 6th week# Th© hi an ti- 
body i f  tor reached itaxinaa dicing 3rd to 2th wsek with ths 
peak Talus of 174.5 a t tbs end of 4th wt#3e. Urtailft of 
antibody rsapon • in  this group mm preasnted in t&bl* 11 
and graph 1*

Oroup 2

r~be©o ©Mo&s fro® the total of 15 ©hick,? in this 
group tsmt r«e®.iv©<S f  e fc^&in died without a»y sp ec! f i c  

eyffiptoae of 1̂# five fc,trd® ohsUeog^a at the ol&th wash 
did not- m nifosi any ollnicoX symptom* or d^atb* fhsrs 
was a rto©  in  thg gsQiuetri© means o f  t h »  IE  t ite r©  tgr ths
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«ad o f  the 2nd week, which d eclin ed  by th e  f i f t h  week.

A fte r  th e  second in o c u la tio n  w ith  h f  s t r a i n ,  th e  geom etric 

mean o f  th e  HI t i t e r  wan m  the in c re a s e  reached  the peak 

le v e l  a t  the end o f  3rd week and then g rad u ally  d e clin ed , 

ih s  geom etric  mean o f  the d l t i t e r s  were 2 0 .7 5 }  8 2 .9 4 }

1 2 7 *0 ; 100 .8?  3 9 .7 8  and 4 5 .8 2  r e s p e c t iv e ly  f o r  the 1 s t ,

2nd, 3 rd , 4 th , 5 th  and 6 th  week ( * * b le  12 ; Graph 2 ) .  !Phe 

p e rce n t Stas o f  p r o te c t io n  was 100 during prim ary and secondary 

in o c u la t io n .

3-roup p

I’hore was no m o r ta lity  i n  t h i s  group e i t h e r  s p e c i f i c  

o r n o n -o p e c if io . I  he aeoaJo t r io  m m  o f  h i antibody t i t e r s  

was isaxi&um a t  the end o f 4 th  week and & cue*dec d ecrease 

was n o tice d  by the 5 th  week, b o o ste r  dose w ith  h  s tr r i in  

«*nhrncis*(3 <.he antibody le v e l  and f,he m x in u a  l e v e l  was 

ob ta in ed  by the 5rd week and been g rad u ally  d ec lin ed . Mo 

p a c t-v a c c in a l  re a c tio n #  were n o tice d  and a l l  the ch ick s  

w ithstood  ch a lle n g e  s ix  weeks a f t e r  the adninlst& ’c t io a  o f  

*> s t r a in  {^ a b le  15 ; Graph 3)» Ih e  percen tag e o f  p ro te c tio n  

was 100 in  priiaar/ and secondary in o c u la t io n .

-roup 4

Hv® o f  th *  clUclra th a t  re c e iv e d  k s t r a in  m an ifested
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symptoms, su g gestiv e  o f  bat recovered  a f t e r  fo u r 

days. That geom etric means o f  MI antibody t i t e r s  f o i l  owing 

primary v a o d n a tlo n  were 1 S .2 6 ; 23*35$ 4 *848  and 4*573  

f o r  the 3rd , 4 th ,  5 th  and 6 th  week r e s p e c t iv e ly . Peak 

le v e l  was a t  the fo u rth  week and then d eclin ed , a  second 

dose o f  & s t r a in  did not induce any p o s t-v a c c in a l r e a c t io n s . 

a  stead y r i s e  in  antibody t i t e r s  from the f i r s t  week onwards 

was n o ticed  g iv in g  a  maximum t i t e r  a t  the 4 th  week a f t e r  

th e  second a d m in is tra tio n . ?he h ig h est t i t e r  obtained  a t  

the  4 th  week was 1 1 4 .0 . On ch allen ge  a l l  the b ird s survived 

g iv in g  a  p ro te c tio n  percentage o f  100 ( 'fa b le  14i wraph 4 ) .

Group 5

fwe o f  the chicks that received & strain at hatch 

manifested c l i n i c a l  symptoms o f  *?£• One o f the® died m  the 

3rd day and the virus could be is o la te d  frost this chick and 

the other recovered  and had su ffic ien t antibodies to with

stand challenge a fte r  four weeks. Second inoculation with 

M? strain  induced sharp r ise  in  antibody t ite r  which reached 

i t s  peak at the 2nd week. Again five  chicks died without 

s p e c i f i c  symptom o f  the Ml t it e r  remained more o r less  

uniform  from the second to the fourth week and then declined 

slow ly. A l l  the 4 chicks that were challenged s ix  we eke
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a f t e r  secondary in o cu la tio n  w ith  MT a t r a in  survived

w ithout any c l in i c a l  eympfeome ( 'fab le  15seraph 3 )*

Group 6

CM eke in  th is  group did not re c e iv e  any v iru s  a t  

hatch* fib ey  were f r e e  from ill antibody * Six. chick;© died 

w ithout any s p e c if i c  symptoms o f NB. i l l  the f iv e  ch ick s  

th a t  were challenged a t  the  6 ih  week succumbed to  Hr and 

v rru s  could be is o la te d  from th ese  b rid e* ih e  rem aining 

chicks which rece iv ed  MI s t r a in  did not m an ifest a«y e l i n i c a l  

symptoms o f  HI?* A  rap id  and sharp r i s e  in  h i antibody 

t i t e r  which reached the peak le v e l  a t  th ir d  week and 

then d e c lin e  was n o ticed * Hone o f the fo u r  ch ick s  th a t  

were challenged  died o f  HB ( f a b le  16} Graph 6 ) .

ftxpsrieieat H

A com parative p ath o g en ic! ty  and isEJunogeniclty o f  h? 

and k s t r a in s  were a ls o  stud ied  in  th ree  week old unvaccinated 

ch ick s* Bone o f  the ch ick s  th a t  rece iv e d  NT s t r a in  e ith e r  

by subcutaneous or ocu lo n asal ro u te  m anifested  any c l i n i c a l  

symptoms o f  HP, fflL a n tib o d ie s  were demonstrable i n  both the 

groups from the 1 s t  week onwards* ffae geom etric mean o f  JiX 

t i t e r s  o f  the c h ick s  th a t  re ce iv e d  the v ir u s  by subcutaneous
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ro u te  (group 1) were 4 1 .9 3 ?  4 9 .2 3 ?  149 .3? 80*00? 6 0 .6 1 ?  

an# 39-11 r e s p e c t iv e ly  f o r  1*%  2nd, 3rd* 4 th* 5 th  and 

6 th  week fo llo w in g  in o c u la t io n , tfh iln i t  has 5 2 *7 7 ; 60*61? 

211*1? 74*64  ? 4 8 *1 5  and 3 0 .3 1  f o r  the ears# perxa# w ith  

cbxeke In  group 2 .  l a  both th e  c a te  a the peak t i i a r a  were 

obtained  on tha th ird  waak and then th e re  was a  daalinss*

On challeng®  a f t e r  the siafch *$ek  none o f  the chionae 

auocnsbed to  in fe c t io n *  A ll  o f  th e a  eurvivsid g i/ ln g  & 

pxot@ oi.ioa percentage o f  100 (S a id *  17 *1 16 ; ^sraph T 1  3 ) .  

O iuLior obaeryutiona were a ls o  aad« w ith ob i oka i n  groups 3 

j.nd 4  *iM£® th e  i^ e u i& l i c n  was don© w ith  a. a t r a lh  hy 

subcutaneous -and o cu lo n a sa l rout## r a e p o c t iv e ly . Ih t 

g e c a a tr ic  mean o l Hi U t e r s  l o r  ohic&a i n  group 3 were 

2 0 .2 8 ?  4 5 .9 4 ?  139 .9?  7 4 .6 4 ?  6 0 .6 1 ?  2 5 .* 9  and th a t  fo *  

group 4 ,  4 3 .9 4 ?  6 4 .9 8 ?  1 4 9 .3?  4 5 .2 0 ?  3 4 .8 1  and 2 6 .4 4  

re s p e c t iv e ly  f o r  1#t* 2nd, 3 rd , 4 th ,  5 th  and 6 th  week 

r e s p e c t iv e ly .  A i l  the c h i oh® w ithstood ch a lle n g e  w ith  a  

v ir u le n t  s t r a in  and the p ercen tage  o f  p ro S ectio n  w&© 100 

(Vab&c 19 &2d$ C-rapb ^  1 0 J .

S*p#rita#nt X IX

The su itability  of MT strain as a vaccine stm in wars 
studied by inoculating 70* sin week old chicks* either

6 0
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subout&neoualy or inirasm iseularXy* 2hes« ch ick s  were 

v accin ated  a t  h atch  w ith ?  s t r a in *  Th# iaBnm ogenlcity 

and the p ro te c tiv e  e f f e c t  o f  t h is  s t r a in  was compared 

w ith  th a t  o f  &eaarov s t r a i n .

* 1 1  the 70 ch ieka th a t  rece iv ed  the Mf s t r a in  o f  HUf 

by intramuscular route, did not saanifcst any p o stv a cc in a l 

r e a c t io n *  and a l l  of them survived. fb «  geom etric ia«an 

o f  h i antibody t i t e r s  o f  10 randomly se la c te d  ch ick s  from 

th in  group were £<>*30; 36*501 3 3 4 *0 ; 105*51 49*23  and 

15*19 fo r th e  1 s t ,  2nd, 3rd , 4 th ,  5th and 6th week respect

ively* Maximus t ite r was obtained  during the *?rd week 

%?hich d eclined  th e re a fte r  * ^he percentage o f  p ro te c tio n  

v/sa 100 (T&aLe 2 1 ; Graph 1 1 ).

antibody response i n  chicken to  th is  v iru s  by sub- 

custeneoua route waa a lso  in  the same p a tte rn , though the 

t i t e r  was s l ig h t ly  row* i lh» geom etric mean o f  the t i t e r s  

fo r  th e  s ix  weems being 34*33 ; 8 5 *5 3 ; 1 2 9 .9 ; 112*9? 91*89 

and 4 9 *2 3 . m  o f the te n  ch ick s th a t  were randomly 

s e le c te d  and challenged m anifested  any c l i n i c a l  s ig n s  o f  

the d isease  a*d a l l  o f them survived* th e  percentage of 

p ro te c tio n  was 100 ( fa b le  2 2 ; graph 1 2 ) .

Out c i  5h© 70  ch ick s tirnt rece iv ed  & s t r a in  i n t r a -
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ssusoularly  two showed c l i n i c a l  symptoms o f  ^3 and died 

between th e  tn ird  and f i f t h  day. She eyspioma auanlfeeted 

fey th ese  b ird a  ware g en era l d ep ressio n , gasp ing  and p ara* 

l y s i s *  On postmortem earuaanatLo'tt le s io n s  c h a r a c t e r i s t i c  o f  

NT? suofe a s  p in  p o in t haemorrhap»s In  the p ro v e n tricu lu s  

and caecaX t o n s i l s  were e v id e n t ..  V irus oould a ls o  be 

3 so.1 ©ted from th e # p w » i  l iv e r  en* lung o f th se e  ch ick s*

Xhe percente^st o f  re a c t io n  was c o le u la *a *  to  fee 2 *9 * "he 

re n a in ln g  v a cc in a te d  ohS oks were a& ite normal and survived  

throughout th e  experi m ental p eriod * A l l  th e  ten  ch ick s  

th a t  were ch allen g ed  from ih is  grc-.ip a ls o  n lvh cto cd  ch a lle n g e , 

antibody r l e e  was o l i^ n tly  h igher tlmn in  group 4 . ifee 

geom etric sieano o£ Lhc hi t i t e r s  were 3 1 .7 7 ; 74.63} 103*1; 
8 5 .7 6 ?  6 9 .3 5  and 35*65 f o r  the l e t ,  2nd, 3 rd , 4 t h ,  5 th  and 

6 th  «*sV  a f t e r  in o c u la tio n . a l l  the te n  chicks? th a t  were 

cb«13enged did non m an ifest any c l i n i c a l  symptoms o f HD. 

the percentage of protection was 100 Ĉ &fel# 23*, Graph 15).

Gh ic k *  in  group 4 th a t  re ce iv e d  & s t r a in  fey sufeouta* 

cool’s  rox>*e did not show any p c s t -v a e ^ n a l  re a c tio n , ao i n  

croup 3* go one t r i e  means o f HI a n ti bM y t i t e v c  f o r  the 

bLx  week ft fo llo w in g  in o cu la tio n  were ? 3 .0 2 ;  4 5 *9 4 } 9 1 .8 9 }  

6 9 *6 5 } 4 2 .8 6  a*d 1 3 .22  ( la b le  24 } Graph 1 4 ) . As in  th e  o a st 

o f  g**oup 3 a l l  th e  chick’s  w ithstood  ch a llen g e  and the
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p ercen t age o f  pro ta c t io n  was 100*

C ontact tran sm issio n

l?he t r a n s & is s ib i l t t y  of H? and & s tr a in  was stud ied

by keeping unvacolnated a^e matched oontr©l ch ick s  along 

w ith  the in o cu la ted  chickens* 3©ne o f the co n ta c t ch ick s  

kep t along w ith  groups 1 and 2 showed any c l i n i c a l  syaptoae* 

fb e re  was no s ig n i f i c a n t  r i s e  in  antibody t i t e r s  o f  th ese  

c o n ta c t ch ick s*  H a x lim  t i t e r  was obtained between 3rd 

and 4 th  week g iv ing  a  geom etric a ta s  o f 1?*3 a t  the  end o f  

4 th  week and the t i t e r s  declined  th e re a fte r *  On challenge 

s i x  ch ick s  out o f  3 ,  died o f  ty p ic a l  HB and v iru s  could be 

i s o la te d  frota th ese  b ird s* She percentage o f  co n tact 

tran sm issio n  in  t h i s  case  was ca lcu la te d  to  be 23* One o f 

the uavaeeinated  co n tact ch ick s  in  group 2 ,died o f  noft-apecf** 

f i e  causes* -he geom etric mean ©f the peak t i t e r  obtained 

i n  th e se  b ird s  was 21*68 and was seen during the 4 th  week*

On ch allen g e* 2 out o f 1 ch ick s  survived w hile a l l  the 

rem aining f iv e  died o f Hh and v iru s  was is o la te d  feem these 

b ird **  fhe percentage o f co n ta c t spread was ca lcu la te d  to  

be 28*6*

One o f the co n ta c t ch ick s  th a t  was kept along w ith 

b ird s  in  group 3 died ©a the 16 th day o f  exposure a f t e r
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m n ifeo tin g  sympto&e of ®  such m  draoplaeeB, o f f  feedt 

para lysis  o f the legs and wings* dullftess? with a tendency 

to stand in  sleeping posture and diarrhoea* Virus co Id  

fee isolated froza the oloaoal and throat awnbs oollaoted
s

i r c a  th ia  b ir d  a f t e r  d eath* V irus i s o la t i o n  was ©la© 

p o s s ib le  f r o a  th e  t is s u e s  sum  a s  l iv e r *  sp lee n  and lu n g , 

Uhen re g a in in g  e a ie k s  were ch allen g ed  s i x  o f  t t a n  survived * 

She p ercen tag e  o f  oo n taot tra n sm iss io n  t h i s  group was 75* 

Shauoli th e re  m& m  death  o r c l i n i c a l  s ia s i ie s i& iio a  o f  83> 

i n  c o n ta c t  coio& e o f  group 4* 6 2 * 5 f  ex-read to  i n  c o n ta c t  

b ird s  was n o ticed  i n  t h i s  c a s e *  In  to t** th e  groups the 

antibody t i t e r s  i n  co n ta c t e n io k s were low er than  th a t  o f  

eniek® i n  groups 1 and 2*

l a  a l l  th e  ch a lle n g e  experim ents* th e  c o n tro l  cM e k s 

Buccm bed to  ®  showing c h a r a c t e r i s t i c  s^aptoas in  f iv e  

dczje t isz e , B s s t o r t m  e a ea in & tlca  o f  th e se  o**iofce revo^ied 

t y p ic a l  le s io n s  o f  SB and v iru s  cou ld  be is o la te d  fro®  th e 

t ia c u e s *
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f a b l e  1 *  I n s t a l l s  of  t r e a u a s n i s  o f  d a y  o l d  c h i  e k e  i s  e x p e r i m e n t  I

Prlw iry inoculation Secondary inceulatiorj

Group Humber of Strain ^outa £b*« par 7uabtr of Strain Houte lbs# per
_4»— b ird  kji-»̂ s

dumber
eh lck s
u«®d

c h ic k s  
ehall«n~  
gad

b ird  ~ o f  c h ic k s
( l a  3fcD 50®

god

Group 1 15 K7 OB* 10 e,5a % <) 5 m
■**

SC 2x10 5#5 5

Group 2 15 V * * io 7 s i s  50 5 MX >» 2x10 6#5 7

Group 5 15 % »* 10 7 sto  50 5 £ * » 2x10 47 10

Group 4 15 £ »» 10 7 SUB 50 5 £ f x t f r 7 10

Group 5 15 £ i » 10 7 BUB 50 5 Mf f i 2x10 S*5 4

Group 6 15 • -* * * * * 5 Hff »» 2x10 6 *5 4

* O culonasal ro u t*

** Subcutaneous ro u ts
6



t a b l e  2# X e t a i l s  o f  tr e a t a e n fc s  o f  t h r e e  w e e k - o l d  u n v a c c i n a t e d  c h i c k s  i n  e x p e r im e n t  XX

Group lusher of Strain &oute Ibae per bird v̂saber of
chicks used (in  S^P 50 s) chick#

challenged

Group t 10 MS bC* 5 x  10 6*5 5

Group 2 10 m oir** 1 x  10 € *5 5

Group 3 10 & so 5 x  10 7 5

Group 4 10 K on 1 x  10 7 5

* ^uboufcaasous rout# 

** Oculonasal rout#

s



-%bl# %  Ifeiaila o f  o f  d a y  o ld  chicks in  cxpsrlasnt i l l

Prisssry inoculation Ssvonfcry xnociuatican

Group 7o. o f Strain
chicks
us*a

Eouta r' im  psr 
bird in  
SiE 50s

Ifo# o f ?*o* o f  
chicks chicks 
challtri-surri- 
ge«S f«d/per« 

cantsg*

Strain
« « « « « * * « <

Route $ » •  per
bird in

o f
chicks
chc31«r**

Group 1 70 *

I 
Va

10 7 m « * * 5x10 6*5 10

Group 2 70 y 07" 10 7 10 3/90
MS? 5x10 ^*5 10

Group 3 70 3T 07" 10 7 £ I* * * 5 x10 7 10

Group 4 70 y O t* 10 7 £ SG1̂ 5 x10 7 10

*  Oculonasal ro u t*
lntmmascular: rout#

£  Subcutaneous ro u t*



fable 4 .

wmxaotarla t i  es
tf-nr?*tt*y-rOr * .  C* 'p .*. aw dfa I B — <111 e « W  » < » » < )■> — <—■

lateyo le th a l dose^

Maas death time 

intcacerstoB&l pathogenicity index 

Intravenous pathogenicity indes 

Feat staolHiy uX iuieccxvxxy 

Hen* « U lil  - cy cf imemgglutinln

Results s i  K 

10#5/Q.2 El

76.5 hoars 

1.16

0 .00

10 slates 20 cinutea

£  5 ffinutea 20 minutes

i’sihotyplng of %wcaBtle disease virus strains M2 and &

Results of m

10 Sm5/Q«2 |«1 10

87 hours 

0.65 
0.00



$ & b i« 5 . Sabryo l e t h a l  o f  tbe M f s t r a i n

Silutiaa Suaber o f Koaber H«»b*r Sarnia tiv* values
of og s of egg»
positive negative rositiv* %gativs

rf&tlo Percentage 
positive positive

10“7 3 3 0 9 0 9/9 100

10”8 3 3 0 & 0 6/6 too

1(T9 3 3 0 3 0 3/3 100

10-10 3 0 3 0 3 0/3
*

0

to*11 3 0 3 0 6 0/6 0

Fifty par cent Infectivity between dilution mine and ten 
Proportionate die Unee *  100-30

%brye lethal dose « 10
100-0

9 ♦ 0 . 5
m an -  °-5i$ 5
•  10 % 5  /  0.2 aa



fa b le  6 . Batbryo i e t t m l  dose o f  fcbe & s t r a i n

X&luticn %ssber Wumber Hiaisbar
of eggs of eggs of eggs

Em ulative values

posit Its negative Positive Segative

S a tis  tfereontag* 
posi tive positive

10*7 3 3 0 12 0 12/12 100

10*8 3 3 0 3 0 9/9 100

10m$ 3 3 0 6 0 6/6 too

K T 10 3 3 0 3 0 3/3 too£
10-11 3 0 3 0 3 0/3 0

* f i fty  per cost infectivity between dilution ten and eleven 

^roporticrate distance «  100-50 *  50 m

100-0 100



S a b i *  ? .  K e a n  d t a t h  tXm o f  th e  l e t h a l  dose o f  MS s t r a i n

U lu t io n 10- 8

£ieaih i n  
hours

10r 9 10.-10 10'
r t l

12 0 0 0 0

24 0 0 0 0

36 0 0 0 0

4 8 a 0 0 0

60 3 0 0 0

n 4 1 0 0

84 1 4 0 0

96 0 5 0 0

M*an death tL m  of the (72x1) * (&4x4) *(96x3)
ainisaan l e t h a l  dose m

m 696
S ~

&

*  87 hour*



8 .  Meats d e a th  t i n e  o f  th e  a i u i mm k t i a l  dose o f  &  s t r a i n

d ilu tio n

heath in
hows

t o - 8 * T *

-wweteii iw«uw aw« 
to~10 10"

12 0 0 0 0

24 0 0 0 0

56 0 0 0 0

48 1 1 0 0

60 5 4 1 0

72 1 1 5 0

84 1 2 4 0

riean death titae o f  the 
miftinuia le th a l doe*

(60x1) *  (72x5) *  (84x4)

a
• 76*5 hoars

«acStaM*wWa*xt*



X&'feX# 9 * lu tra e e rs b ra l pa.tQOgaaioi.tjF jleu!i«s of ilT scra in

i&y*

0]ha#r<-
Vfcticme

1 2 3 4 5 6 7 a Sum factor Sua 2
facte

I\sat!a 0 0 0 1 3 5 6 7 22 2 44

Signa 0 0 1 2 2 1 1 0 7 1 7

Normal 10 10 9 7 5 4 3 3 ' 51 0 0

XotaJ 80 51

Xatracesabral pathogaKlciry inSax * 5i[ * o*65
fcSQ ssratsss



Sfoble 10* Iniracsrsbral pathogenicity index o t  K strain

Ihya 1 2  3 4 5 6

Obser
vations

Qeath 0 2 7 7 7 8 8 8

Signs 2 5 0 0 1 0 0 0

Womal 8 3 3 5 2 2 2 2

?oIntracsrebrjil pathogenicity index « iiL * 1.16
60

factor Sun X 
factor

31 2 62

8 1 8

21 0 0

60 - 70



f a b l e  11. R e s u l t s  o f  e x p e r im e n t a l  i n f e c t i o n  *nd is a & u s ia & tio n  f e r i a l *  o f
d a y o ld  chicles -  g ro u p  1 .

afeeke Average ^ e o a e trio  
21 t i t e r *  mean 01 

t i t e r e

&o. o f  
c h ic k *
in o cu la te d

*©. o f  
ch i ok* 
efeelteaged

fa o rx a lity . P e rc e n t
age o f  
*?ro«.e o t»  
io n

1 1*5147 3 2 .7 1 15 *  • , , e *

2 1 .5 7 7 3 3 7 .8 3 «  A m * *  < 4 *
3 1 .0 7 8 3 9 5 .3 5 •  » «  * «  • # •

4 £ .0 7 5 1 118 .9 *  * *  « *  r

5 1*8659 7 3 .4 3 *  * #-* ♦ *

6 (B o o ster) 1 .1518 1 4 .9 0 m 100
7 1.3144 2 0 .6 3 ♦  * •  * ♦  a *  a

8 1 .3E 90 2 1 .3 3 •  * •  e •  • •  •

0 2 .1 5 4 3 1 42 .7 «  * *  • 4> * •  *

10 2 .2 4 1 7 174 .5 *  A * « *  *

11 1 .9703 9 5 .1 3 ♦  * •  ♦ *  * •  *

12 1.6154 4 1 .2 5 •  -* 5 n i l 100



HI an tibod y  t i t e r s  o f day o ld  ch icks a t  weekly in t e r v a ls  -  group 1

G r a p h  1



C a b le  1 2 .  R e s u l t s  o f  e x p e r i m e n t a l  i n f e c t i o n  a n d  ia js a m is a tio n  t r i a l s  o f
d a y  o l d  c h ic k s  -  g ro u p  2 *

»'e*ks Average Geom etric o f  8 b . o f
Hi i i t t r e  *ea&  Hi ch ick e  ch ick e

t i t e r *  in o cu la te d  ch allen ged

M o rta lity r ’e ro e n t-
age o f  
p r o te c t -
iOB

1 0.7394 5.488 15 ft ft • #
2 0.8088 6.439 * « ft ft ft ft «•
5 0.5624 3.651 ft • ft « » • # *
4 0.2001 1.585 * • ft ft ft ft
5 % i m i ft » ft « ft ft # #
6 (B o o s ts r ) S i i m i 0V WU 100

7 1.3178 20.75 • • ft * # ft ft ft
8 1.9188 82.94 ft ft ft « ft ft ft ft
9 2.1037 127.0 ft * • ft ft ft ft ft

10 2.0.285 106.8 ft ft ft ft ft ft ft ft
11 1.9532 89.78 ft ft ft ft ft * ft ft
12 1.6611 45.82 ft ft 7 m i 100



ti
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Graph 2

HI a n tib o d y  t i t e r s  o f  day o ld  c h ic k s  a t  w eekly  i n t e r v a l s  -  group 2

Weeks



If t b l e  1 3 .  A# s u i t  a o f  e x p e r i m e n t a l  I n f e c t i o n  a n d  Is s s u n la a t lo n  t r i a l s  o f
d a y  o l d  c iiid c s  *  g ro u p  3 ,

Weeks Average 
M  t i t e r s

Oeosietric 
sean  IE 
t l t s r s

o f
ch icks
inocu lated

**o. o f  
chides 
challenged

M o rta lity Aercen
age of 
protec 
ion

1 92,1 m 15 • • •  • ft *
2 tx l B tl • e • « ft a
3 0 .1935 1.^62 • # • ft ft e ♦ *
4 0 .4333 2 .172 e « • * • ft « ft
5 m 111 ♦ ft • ♦ ft * * ft
6 (B ooster) f i l * i l ffil 100
7 1.2479 17 .70 • e ft ft • * * *
8 1.6564 71 .85 • » * • ft ft ft ft
3 1.3367 86 .44 e # « * • * ft ft

10 1.8765 75 .25 • * ♦ • • ♦ ft ft
11 1.4952 31 .27 • • ft e ft ft ft •
12 1.3884 2 4 .4 5 ♦ « 10 a i l too



HI antibody t i t e r s  o f day o ld  chicks at weekly in te rv a ls  -  group 3

G ra p h  3

Weeks



table 14* Results o f experimental in fe c t io n  and isueunizatitm trx & le  o f
day old chicks -  group 4*

n^wiiMii'trnnii wiKieaw — t oo lewwiiHiwmeniiftfi-wnpnniaiiiwiaMrwiiiynrMwm n nr-irrw mi iiiii ■nwntci’iiir^f  rr — tr-̂ 'T11 Tf'Tŵee-mm—'Hi mr nm nrftf ■Tf—
*%eke Average G eom etric &>• of *©• o f  K o n a l i iy  P e rc e n t-  

111 t i t e r a  man Hi ch ic k s  c h ic k s  age of
t i t e r s  in o cu la te d  ch allen g ed  p r o te c t 

io n

1 s u *1 1 15 * • e * ♦ *
2 Wil S i l * * e • • * ft ft
3 1*2615 18 .2 6 • » • • « « ft a
4 1*3683 2 3 .3 5 • • • * -• # « «
5 0 .6 6 7 3
6 (B o o ster >0*6408

4 .6 4 8
4 .3 7 3

* * a « » ft
* i l

• ft 
100

7 1.341© 21.97 * • ♦ » # * ft ft
8 1.4758 29.91 a * ft « ft # ft •
9 1*C830 48.19 ♦ * * ft ♦ * ft ft

10 2*0571 1 1 4 .0 ♦ • ♦ ft • * ft ft
11 1.8364 68.61 # * * ft ft ft • •
12 1 .7031 50.47 • • 10 * i l 100
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Graph 4

HI a n t ib o d y  t i t e r s  o f  day o ld  c h i c k s  a t  w e e k ly  i n t e r v a l s  -  group  4

^ e ek s



Table 15* Results of experioental Infection and ismanisatlon trials of
t day old chicks -  group 5 .

Weeks Ararat* Oeoiaeirxc No. of ^o.of Mortality ^ereent- 
HI titers asean HI chicks chicks age of

titer® inoculated challenged protect
ion

1 Nil 5111 15 • • • ♦ ♦ ft
2 0*7081 5.106 • * • » • * ft *
3 0.5936 3.922 *  ft ♦ * • ft ft ft
4 ( Booster )0.4SS1 3.063 9 5 n il 100
5 2.1238 132.9 * * * « »  * ft ft
6 2.4649 291.7 • * * * * ft ft ft
7 2.1035 126.9 • * • ft • • ft ft
8 2.0703 117.6 4 « • • «  « * •

9 1.8696 74.06 * ft ft ft ft • ft ft
10 1.5686 37.03 4 « 4 S il too

r̂nmrnirn-mm Mn»e»e».<f» w»«e«wt» m  m  w
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HI a n tib o d y  t i t e r s  o f  day o ld  c h ic k s  a t  w eekly  i n t e r v a l s

group 5

G r a p h  5

Weeks



S a b i *  16 * f i a v n l t s  o£ e x p e r iia e a t a l intention  and i® s a u o i«a tio n  t r i a l s  o f
d a y  o ld  c h ic le s  -  c ^ c u p  6 *

W*efcp ATf»r^£* OeojReirJc % *  o f Rq* o f s*w?taXi+y ^enoert*- 
lH t t t s r ®  mean hi afcieks chicks* age of

t i t e r s  in o cu la ted  efa&liesgea p r o je c t 
io n

1 *1 ! m i
2 99
3 *t 99
4 *t * »
5 »* #*
6 f a o e im t e i  ,$ 9 P
1 1*?826 60.61
& 2.8061 639.8
9 2*8665 750.0

10 2.0857 121.30
11 2.0643 116.0

15
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Graph 6
HI a n tib o d y  t i t e r s  o f  day o ld  o h ick s  a t  w eekly in te r v a le

group 6

Weeks



fa b le  1 7 .  A e su X ts o f  eaq>eri.aenfcal in fe c tio n  and isBauni&ation t r i a l s  of
t lir e e  w e e k -o ld  c h ic k s  -  g ro u p  1.

*aek6 Average ^eonwtrie 7%. o f  %• o f  
El tite rs  maa HI chicks cluck*

t i t e r s  inoculated cbalXmg»&

M ortality  io ro en t- 
o f  

p ro tect
ion

1 m IX »  •

2 m ♦ •

5 Inoculated * * 10
4 1*6224 41.93 . .

5 1.6925 49.23 •  •

6 2.174 149.3 «  «

7 SO.tAX ♦ *
a 1.7926 60.61 « *

9 1.5925 39.11 • ♦ R il 100

HP ;  % t  bested
03



HI a n t i  bo d> t i t e r s  o f  t h r e e  w eek o ld  c h ic k s  a t  w ee k ly  i n t e r v a l s  -  fcroup 1

^ r a p h  7



fa b le  1 8 . H e sc & ts o f  ftxp e ris se fita i i n f e c t i o n  and ijs a a s is a t io n  t r i a l ©  o f
th r e e  w e e k -o ld  c h ic k *  •  grou p 2 .

Weeks Average 3 * o n e tr ie  
BX t i t e r s  aean IE 

t i t e r s

Ho. Of Ho. o f
ch ick s  cbleice
Inocu lated  challenged

M o rta lity •Percent
age o f  
p ro te c t
io n

1 use fflf • V
2 m nr • «
5 Inocu lated  m n 10
4 1.7224 5 2 .7 7 ♦ *
5 1.7826 6 0 .6 1 * V
6 2.3245 2 1 1 .1 • *
7 1.8729 74 .64 • *
8 1.6826 4 8 .1 5 * *
9 1.4816 30.31 • * n i too

H i *  H o t te s t e d

8



HI a n t ib o d y  t i t e r s  o f  t h r e e  w eek o ld  c a i c k s  a t  w e e k ly  i n t e r v a l s  -  g ro u p  2

G r a p h  8

t fe e k s



r&'bl® 1 9 . R e e u X ie  o f  e s tp e ria e n ta l i n f e c t i o n  and is s a u n iz a tio n  t r i a l s  o f
t h r e e  weele-old c h ic k s  -  g ro u p  3 .

feeeka Average 0» ossa t r i e
HI t i te r ©  mam 0£ 

t i t e r s

Ho. Of Ho. o f
ch ick s  ch ick s
in o cu la ted  challenged

K o r ta li ty P ercen t
age o f  
p ro te c t
io n

1 Iff IF& • •

2 UZ m * e
i  In ocu la ted  ?f « 10
4 1 .4515 2 8 .2 6 * *
5 1 .6622 4 3 .9 4 • -*
6  2 .1 4 3 9 139 .3 * *
7 1 .8730 7 4 .6 4 *  •

8  1 .7826 6 0 .6 1 • «

9 1 .5525 3 5 .6 9 • *

_rityin,t̂ lWr.Jrmf̂ irnfJrr-„-rwr̂>iârr̂ irTTrM.
m 100

32 t H o t t e s t e d



HI a n tib o d y  t i t e r s  o f  t h r e e  w eek o ld  c h ic k s  a t  w e e k l y  i n t e r v a l s  -  group  3
G r a p h  9

tfeeks



m
 -

4

I&fel# 20, K * a n l t s  o f  e x p e r im e n ta l i n f e c t i o n  jm d i^ a n a m iza tio a  t r i a l #  o f
t h r o e  w e e k -o ld  cM cfes -  gpoup 4 *

week# AY#rag» G eoaoiric  
SX t i t e r #  s e a s  HI 

t i t e x *

4
5
6

SJ ST
m B3?

a * »

1.6622 45.9^
1.8727 64.98
2.174 149.5
1.6355 43.20
1.5413 34.81
1.4214 26.44

So. o f  So . o f
c M ck i ch ioke
Inooalaied challenged

M o rta lity P e rc e n t- 
ag# o f 
p ro tect-* 
io n

*11 100

1$ % Sot tested

12
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Graph 10

H I  a n t i b o d y  t i t e r s  o f  t n r e e  w e e k  ol<* c h i c k s  a t  w e e k l y  i n t e r v a l e  -  g r o u p  4

Weeks



Sable 21. Hesulta of experimental infection and iammiss&tlQn trials of
a lx  wealc-oM chicles -  ®ra»p 1 .

siieka Average ‘js o a c tr ic  
HI tltsM  sew  H  

t i to r a

1 r  str&in
2
3
4
5
SlJBoosfcer)
7 
B 
9 

10 
11 
12

HI : Hot tooted

"b . o f  chicks 
inoculated/ 
Ho. of chicks 
$urvx~/ad in 
21 day*

L IS • *
M « *
» » * *
tt n * «
a s? e «
n fl 70/70

1.4117 26.80 * «
1.5622 36.50 • a
2.5954 394.0 9 •
2.0235 105.5 • •
1.6923 49.23 • *
1.1816 15*19 • *

% * o f 
chicks 
challen
ged

H o r ta li t j P ercent-
as* o f 
protect
ion
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Graph. 11
HI antibody t.itera o f s ix  week old chicks at weekly 

infcerrala -  group 1

Weeks



l a b l s  2 2 .  H « s u l t a  o f  # x p e r i a * » t a l  i n f o e t i o n  a n d  ia s fiu n ia a tic n  t r i a l s  o f
axx w «tsk»old. c lu c k s  -  g ro a p  2 *

tffttks &verag# O#o»atri.c 
HI t l t t v s  s e a s  *ii 

t i t f tT *

1 i  s t r a in
2

3

6 (£& ost#r) *
7  1*54 IQ
8  1 ,9 )3 1
9 2 .1 1 5 3

10 2 .0 5 3 6
11 1 .3633
12 1.&925

W2
«

3 4 .8 3
35.53

1 2 9 .9
112.9
9 1 .3 9
4 9 *2 3

So* o f  cMdkm 
in ocu la ted /  
So . o f  e iiick s  
a s r v iv s i  i n  
21 days

Wo. o f  
ch ic k *  
o b a lle n -  
gad

M o rta lity J?»xc 
&g® o f
proto
io n

v *

70/70

10 ru 100

F I  s lo t  tested



G r a p h  12

H T  a n t i b o d y  t i t e r s  o f  s i x  w e e k  o l d  c h i c k s  a t  w e e k l y  i n t e r v a l s  ~ g r o u p  2
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)%W£&©tle d isease  i s  v i r tu a l ly  world wide in  d i s t r i 

bution m d  v ario u s methods o f  prophylaxis such a s  qu arantine ,

compulsory s lau g h ter o i a i l in g  and in  co n ta c t b ird s  and 

ayatersailo  v a cc in a tio n  bad bean implemented e ith e r  s in g ly  

or combined. Secants® o f th® fregu aacy w ith which SB occu rs 

i n  many concentrated  p o u ltry  producing a r e a s , sy ste m  U o  

v a cc in a tio n  i s  accepted  by *®ost o f  the co u n tr ie s  f o r  co n tro l 

o f  t h i s  d isease  and has been adopted v o lo u n ta r ily .

%wc&otie d ise a se  v a cc in e s  a re  o f  two k in d s , l iv e  and 

in a c tiv a te d  * The In a c tiv a te d  v a cc in e s  ware tha f i r s t  to  

fee stud ied  (i& au & atte, 1 943 ), though the us® and prep aration  

o f  Ixva vaccin e were s ta r te d  in  the e a r ly  1930s (^opacio ,

19341 Iyer and Bobeon, 1940) .

I t  he® been the ganaraX experience that the Inactivated 
vv oclneo confer only a temporary ?*oiatunes and infections 
have to fee repeated approximately three soothe intervale.
■fvim then ’ breaks* say  o ccu r. Moreover, under ooae condi

t io n s  and in  some g eograp h ical a re a s  l iv e  v accin es  posse seed 

a& vantagicea and thus re su lte d  in  e x te n siv e  u se . h ive v accin es 

a re  produced from n a tu ra lly  o ccu rrin g  s tr a in s  o f  accep tab le  

low le v a !  of pathogenicity or from a tra in s  that were



s e le c t iv e ly  attenu ated  by a e r ia l  passage e ith e r  In  0sabLyo- 

m itd  hen eggs o r aoae non g a l l !c in e  b oats (^ s p lln , 1952} 

d t a ,  1975).

Puthotyping o f  v iru se s

Os the b a sis  o f  MXS a t  term inal d ilu t io n , XUEL and 

I Vi'S, these sU raim  nay be e ith e r  lento^osio o r oesocsn lo , 

the former being the l e s s  pathogenic used in  day cldS chicSeo 

while the l a t t e r  in  ch ick s  above s ix  weeks* o f age. The 

aeeogcnio s tr a in s  a re  used u su ally  i s  ch ick s  w ith a  base 

immunity w ith  sobs len to g en lc  s t r a in s .

i l l  the mesogenlc s tr a in s  of VJ) virus am  le th a l  to  

chicken embryos irrespective of route of inoculation, .oapsr- 
a tu re  of incubation  and a je  of the  embryo. However, presence 

of antibodies may intsrfere w ith multiplication i f  given In to  

the a l lo r t o i c  ca v ity  a t  the 16th  day o f  In cu bation .

Newcastle d isease v ir u s , u su ally  produce© a high c i te r  

in  oa ick  embryos giving an S 3 * ^  o f  10 /̂aO. (JPoul try  h id e *  

g io s , 1965) .  The Mf s tr a in  o f HD v iru s  which i s  a  new i s o la te  

a ls o  m u ltip lied  a t  the same ex te n t g iving a  t i t e r  o f 10 

0.2  ml* S im ilar r e s u lt  was a ls o  obtained w ith tb s known 

sesogenia s tr a in  &»
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Hgcm death, time a t  term inal d ilu t io n s  to  oa# of tfeui
P

c r i t e r i a  used for  jpathot^ing an i s o la t e  of  v ir u s .

time token by lenfcogeaic, saaogeaio  and v e leg en ie  

e tra in a  a re  over 100 h o ars; 60*90  hoars and below 50 hoars 

re s p e c t iv e ly  (P o u ltry  I& olog ios, 1963) *  In  t h i s  study the 

new I s o l a t e  ST had a  HtS o f  87 hours w hile th a t  o f  £  s t r a in  

was 76*5 hours* 2h# mean death tlxa® rep orted  fo r  o th er 

aesogonie s t r a in  was 62 hours fo r  Ba&udette G C^aneon §& a l .  

1973; S p a la tin  &| a l .  1973); 68.8  hours fo r  EgB (Chandra 

e t  a l .  1972) f 64 hours fo r  hoe&in and 65 hours fo r  Kk 107 

r e s p e c t iv e ly  (P o u ltry  B io lo g ie s , 1969 ). In  co n tra s t to  

the ob servation  made in  7h is  study and th a t o f  -luloefaana 

at e l .  (1 9 8 1 ) , S a m e l a l .  (1979 ) obtained a low t.»U? o f  

47 hours fo r  the £  s t r a in ,  t h i s  MS* o f  47 hours i f  nearing  

th e  value o f  a  v e lo g e n ic  a tr a in  and t h i s  d iscrepancy 

cannot be exp la in ed .

Newcastle disease virus strains also d if fe r  in their 
naur©pathogen* c i t y  to day old  ch i oka. ken iogenie e tr a in s

rarely k i l l  the ohicks and the virus cannot toe transmitted 
aerially  in day old chicks toy the brain material. ihe 
kceOfcOnic strain on the other hand h ills  a l l  tsh* chick# 
within a period of eight days, /elogenlo strain a also 
k i l l  a ll  the chicks tout at a faster rate. f3 »  value# fo r
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len togen ic#  autogenic and velo&anio s t r a in *  w#r# 0*1 to  

0*2 # 0*8» 1 .5  m i  £  1*3 r e s p e c t iv e ly  (P o u ltry  .Otologic#, 

1963) *  ^he I 0PX fo r  day old  ch ick s  in  the caa* o f M2

and & s tr a in  was 0*63 and 1*16 re s p e c t iv e ly *  Gfcaer known 

aeeogenic strains such as XieaudoU# C$ &2B| aoakin and 
Kfc 107 had tho abova v a lu * a s  1*46 (Hanson # t a^ . 19725 

3paU *tln » £ . 1973) 1 ,06  (C handa &t 3 I .  1972) 5 0 .8  an#

1*5 ( io a l t r y  ikola^ xcSf 1 9 63 ). 3aisual a l .  (1979) 

obtained  a v .lue o f 1 .0 0  a s  iC2X fo r  & s t r a i n .  According 

to  Karozevski (1969) the in  tracer#feral p ath o g en icity

in d e r o f  f  s t r a in  varied  between 0*37 and 1 *05.

in travenous p ath o g en icity  indeat i s  th * c r i t e r io n  used 

tc  fin d  out the d if fe r e n t *  i n  l e t h a l i t y  o f  th# v j.ru * fo r  

ch icken  fey eictra neu ral rout#* 2fa# le n to g en ic  and aeeogerac 

s t r a in s  u su ally  produce s p e c if ic  an tib o d ie s  w ithout producing 

th# disoaue a s so c ia te d  w ith  Hi/ in fe c t io n  whil# th# vaiogenic 

^“r a in s  k a i l  an ap p reciab le  number o f  ch ickens in to  which 

a minute quantity  o f v iru s  i s  introduced (p o u ltry  i io lo g ic o ,  

19Sp).

2he IVP1  reported  lo r  the lantogoauo* aeeogcn ic and 

v e lo g en lc  s t r a in s  a re  0 . 0 ;  0 *05  to  0*31 and /U  1*3 in  tha 

o rd er. Zhc s t r a in s  the v iru s  used in  ta ia  study did not 

k i l l  o r  produce any c l i n i c a l  m an ifesta tion  o f  the viru#

n



In fe c t io n *  Hence XY£1 f o r  both the s t r a in s  m s  0 * 0 .

On the o th er Hand o th er seso g en lo  s tr a in s  such m  

%&ttdette C and H2£  had h igh er m in e s  feeing 1*23 (Haneon, 

£ £  &!• 1973 and ^ p ala tin  i&  &U 1973) and 0 .1 9  (Chandra 

f t  afe* 1972) re s p e c t iv e ly *  However Alexander and A llan  

(1974 ) were o f  opinion th a t  a  b e t te r  d if fe r e n t ia t io n  

between the i s o la t e s  could fee obtained by m m  death t ia e  

o f  ch id es fo llow in g  in fe c t io n  fey c lo a c a ! swab*

2h» r e s u l te  obtained  w ith the above c r i t e r i a  used 

fo r  path©typing o f HW i s o l a t e s ,  have c le a r ly  shown 

tharc the M'S a  t r a in ,  i s  a  aesogonle s t r a in *  Moreover the 

v a lu e s  a ls o  show th a t  t lu s  s t r a in  i s  l e s s  v ir u le n t  th in  

o th er aesogen ie  s tra in ®  r e fe r r e d , p a r t ic u la r ly  to  the £  

s t r a in  which I s  p re se n tly  feeing used a s  the v accin e  s t r a in  

i s  K erala*

The haem agglutinlne o f  Ml and X s t r a in s  were itm cti** 

vafced in  l e s s  than f iv e  n in u tes  and in  20 m inutes re s p e c t

i v e ly  a t  56®C* Only a  u a r g lm l red u ction  in  the HA t i t e r  

was rep orted  fey iastsuel e t  hi,.  (1979) w ith  & s t r a in  a t  

56*0 i n  60 minutes* ’% ii®  complete lo s e  o f Hi a c t i v i t y  

Its JO n lisu tss was rep orted  f o r  Hga fey Chandra &t (1972)

?h» th e rm o s ta b ility  o f  Ha i s  a  s ta b le  c h a ra c te r  and
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i s  re ta in e d  e s s e n t ia l ly  uncharged through many s e r i a l  

p assages (Chut 1943. ^ i^ ic ia  jgt a l *  1 9 7 0 ). iUnaon, o t  a l .  

(1949 ) rep o rted  th a t  the v iru le n c e  o f  a  s t r a in  o f  *H? v iru s  

was appeared to  he related to  the  th e rm o sta b iItty  o f  the 

h& em gglu tin ln* a s  th e  fcuemaggluti n in  o f  a  group o f  

v ir u le n t  s t r a in s  r e s ta te d  b oatin g  a t  56 °G fo r  30 -120  

m inutes w hile th a t  o f  a jy r r u l tn t  8t r a in s  were destroyed  

in  f iv e  m inutes or le a s *  According to Hanson and h p a la tin  

( 1970) no such re la t io n s h ip  e x is te d  between th ese  two 

f a c t o r s .  W esterbury and Waddington ( 1978) opined th a t  

th e  th e rm o s ta b ility  o f  HA and I* f a c t i v i t y  need n o t be 

consid ered  a s  c r i t e r i a  f o r  typ ing  a  s t r a in  a s  velogen ic#  

meoogenic or le n to g o n ic  a s  tiaey could observe th e  proeence o f  

both s ta b le  and l a b i l e  p o p u latio n  i n  the m m  s t r a i n .

2he b io lo g ic a l  ch a ra c .te r ie ex  ca d escribed  above fo r  

UT and K s t r a in  show th a t  th ese  two a re  d is t in c t  s t r a i n s .  

1‘hough both o f  them a r e  c l a s s i f i e d  a s  mesogeni© the form er 

i s  l e s s  v ir u le n t  than th e l a t t e r .  M esogenic s t r a in  &2B 

which io  a ls o  used in  some p a r ts  o l In d ia  a s  a  v a cc in e  

s t r a in  i s  a ls o  d if fe r e n t  from the HT i s o l a t e  a s  evinced  

fr o m  i c e  c h a r a c t e r i s t i c  c i te d  above.
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Experim ent 1 .

Infection of day old c h ick s  by o cu lo n asa l ro u te  a t  

the rate o f 10 OLD 50 p er bird snowed that i t  was 

pathogenic to t h i s  age group w ith  a  m o r ta lity  r a t e  o f  

26 , 6^ , 2he in f e c t io n  was confirm ed by v ir u s  i s o la t io n  

from the dead b ir d s . Ju lochana g t  «£,. ( 1981) rep o rted  

a  ni^h-ir percentage (46^) of mortality, Sn io  d iscrepancy  

could probably b© due to  the le a s e r  number o f  p assages the 

i s o l a t e  Mi' had gone through in  developing ch ic k  embryos.

In  the p re sen t study v iru s  a t  the 10th  passage le v e l  was 

used w hile Sulochana « t  a l . (1981 ) used the v ir u s  when i t  

wuq at the 6th  p assag e, Vlie v iru le n ce  o f  tfc* v iru s  might 

have reduced by a e r ia l  passage in  ch ick  embryos. Some 

s t r a in s  o f *tD v iru s  had shown to  reduce l i e  v iru le n ce  by 

s e r i a l  passage In  ch iok  embryos, without e f f e c t in g  i t s  

a n t ig e n ic i ty ,  fceso^enic v acc in e  s t r a in s  auoh a s  

(HacMow and X daani, 1946)* °oru b* 72 (^eeve ©t a l ,  1974 ) }  

i ie r ta  33 U y e r  and ^ b fio n , 1940) were evolved in  th is  

way, The p o s s i b i l i t y  of  t iic  in fe c te d  day o ld  0 hi eke 

p o sse ssin g  a  reaso n ab le  t i t e r  o f  HI an tibody cannot be 

ru led  out a s  they  were not screen ed  fo r  m aternal a n tio o d ie e .
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ia e  o ilie r*  th a t survived had u n is  ranging frctfs 52#71# 

37*85# 93.35# 118.9# 7 3 .4 3  and 1 4 .9  fo r  the 1s t ,  2nd,

3rd# 4tli# 3th  and 6th  weak re s p e c t iv e ly *  So the peak 

t i t e r  was obtained  between 3rd  and 5th  week. Hone of 

th e  survived chick® th a t  were challenged s ix  weeks 

a f t e r  the primary In o cu la tio n  succumbed to  th e  d is e a s e .

On second in o cu la tio n  w itn  the  sane v iru s  the ch ick s  did 

n ot m an ifest any c l i n i c s !  sy&ptoas. A eharp r i s e  in  

antibody t i t e r  was n o tice d  -ind the fcisarc h igher

1 a p riJu ry  in e c u U tie n  fin5 a i l  o f  the& wl thstood 

c a a l i j L *  visaks. -Dean afc*a ?vj Uonc suggest 

fchat h i  s t r a in  of TO i s  & good ItfssiUiV'goa.

bar da th a t  re ce iv e d  primary v a cc in a tio n  w ith  J  

s t r a in  a t  the day of natch  HI produced s u f f ic ie n t  HI 

t i t  ?re when g iven  a s  a  b ooster a f t e r  s ix  weeks, th e  HI 

t i t e r s  were oc& farei wick the I pi educed by K strain and 

i t  waii that the * f ctrain proceed ilig h t ly  higher

viigaa to a tboagh scafe^e^icaixy ntt significant, though 

patiu>typing revealed  ch at HS i s  le e c  v iru le n t  xmn £# the 

i a i t c r  was found ro be l e s s  pathogenic to day old c h ic k s . 

* htugh c.%W  o f  cheK had c l in i c a l  sympione only 3. 3^ died 

u i  r e t i r in g  uhs.ckt» xeecfored within four days* xfcis 

detcrcpsncy in pathogenic A ty  of ft'J? bxhJ <& strain to day
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old  c h ic k *  in  c o n tr a s t  to  pathotyping could probably  

due to  th e  p resen ce o f  m t t r m l  antibod y  i n  o h ick * 

in fe c te d  w ith  & s t r a in  a® t h i s  b atch  o f  chick® wa» a  

d l fferen fc  sn t fro®  uhat uaed f o r  BT a t r a in  and i n t e r -  

fe re n ce  by c o n g e n ita l a o t ib o d i* *  i n  tflffl 1 *  a  w e ll 

e s ta b lis h e d  f a c to r  (L a n c a s te r , 196b) * Markham f t  a l .

(1 9 5 1 ) rep o rted  th a t th e  isasuse resp onse to  primary 

Yo.csc l a s s i c s  and re  v a cc in a tio n  cou ld  be ettppreeeed i n  

b ird s  pje&e*oln& re s id u a l  antibody and t h i s  could be 

i t  tru baled to the lcn> t i t e r *  obtained  i n  t h i *  group.

tb  S id a^ * arid «*A*ven i  1976) b ird *  w ith  m aternal 

an tibody waru aor« e f f e c t i v e ly  p ro te s te d  a g a in **  ch a llen g e  

truen u& y were v a cc in a  *ad <y a e ro s o l  or o cu la r  method.

Soae <»* trie <&» week old unv&ccanated © hick* m anifested  

&»„ c l i n i c a l  sy&ptoaa o r death  fo llo w in g  in fe c t io n  w ith 

e l  jh e r  or K o s m .u

~m  re# u li.a  ebtsainee in  experim ent 1  in d ic a te d  th a t  

m  a t r a in  in  pathogenic to  day old c h id e * . I t®  iw am o - 

genfo&ty i s  comparable w ith  th a t  o f  & s t r a in  n o t only  i n  

ta »  •<* antibody tim e rs  in  the aaroa but a ls o  i n  th *  ca p a c ity  

o f  vue& oa Sad i&rtus to t£.tn?t& ££ ch a llen g e  w ith  a  v ir u le n t  

aU a la u  1km v$k^&k'*&cn be&ween d if fe r e n t  com bination o f
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s t r a in *  re v e a le d  th a t.th o u g h  th e re  i s  no s ig n i f ic a n t  

d if fe r e n c e  in  the Hi valu e#  K f t o  a  hi&her mean v a lu e

than &, the mean being 2 *0 4 3  and 1 .9012  r e s p e c t iv e ly .

ShcperisMmt XX

£tKp«ffiOMiataX in fe c t io n  o f  th re e  week old  unvacelnated 

o h ick s  by subcutaneous or ocu lo n asa l ro u te  w ith  ^  o r  it 

s t r a in  re v e a le d  th a t  both  were w ell to le r a te d  by th e 

chicle# w ithout m an ifestin g  any c l i n i c a l  symptoms* Zhtt 

lem m a resp onse o f  thesis ch ick #  was a ls o  s im ila r  « n l was 

comparable to  th a t  obtained  in  experim ent X* fh e  Gr.'U*« 

o f  Hi a n tib o d ie s  i n  e h ie k s  re c e iv in g  HS by 3/0 ro u te .

'were 41 .93#  49 .23#  1 4 9 .3 , 8 0 .0 0 ,  6 0 .6 1  and 3 9 .1 1  fo r  

the 1s t ,  2nd, 3rd , 4 th ,  3 th  and 6 th  week r e s p e c t iv e ly .

Oh# peak t i t e r  o f  149*3 was ob ta in ed  a t  th e  end o f  3rd  

week* A s l i g h t l y  h igh er value#  were ob tained  fo r  b ird s 

i n  $?oup XX th a t  re ce iv e d  the v iru s  by o cu lo n asa l ro u te . 

S im ila r  r e s u l t s  were a ls o  obtained  w ith  & s t r a in *  However 

the t i te r ©  obtained  w ith  HT s t r a in  were always h ig h e r , 

though s t a t i s  t i c a l l y  not s ig n i f i c a n t .  C h ick s i n  a l l  the  

fo u r group# w ithstood ch a lle n g e  g iv in g  100/» p r o te c t io n .

A n aly sis  o f v a r ia n ce  o f  BX t i t e r s  In  d if fe r e n t  weeks 

showed no s ig n i f ic a n t  d if fe re n c e  between the four groups.
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However* Haim Whit nay U t e s t  has shown th a t M  had 

higher moan than & being 1*8491 ani 1*7564 re s p e c t iv e ly .

3ulochana &t a £ .  (1332) observed a  m o rta lity  o f  24/* 

anti 20^ by s /° and o cu lo n asal ro u te  re s p e c t iv e ly  w ith

MJ s t r a in  i n  the#® weak old c h ic k s . This oouid be due 

to  the  reason s given above fear experiment X*

Experiment t i l

£he u se fu ln ess  o f  H$ m# a  v acc in e  s t r a in  was stud ied  

by ineoulafcing 70 ch ick s  each  by X/M or 8/0 ro u t# . Prim ary 

immunization o f the®# ch ia k *  war* don# w ith s t r a in  fa 

"h$ e f f e c t  o f  s tr a in  H2 was compared w ith s t r a in  X . She 

e v a lu a tio n  o f  im u n o g e n ic iiy  and p ro te c tiv e  e l f  s e t  o f  

th ese  v a cc in e s  ware done by t i t r a t i n g  the HI a n tib o d ie s  

a t  weekly in te r v a ls  and th e ir  cap acity  to  r e s i s t  challeng e 

w ith a  v iru le n t v iru s*

Shs maximum O*®# o f HI a n tib o d ies  in  ch ick#  th a t  

re ce iv e d  14$ s t r a in  by X/H ana S/C ro u te s  were 394*0 and 

129*9 re s p e c t iv e ly . I n  both e ases  the peak t i t e r  was 

observed a t  the end o f  the th ird  week. Hone o f  the 70  

c h ic k s  in  e ith e r  group developed c l in i c a l  symptoms or 

died due to  TO. Je n  ch i eke from each  group were coallenged
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a t  the end o f  s i x  weeks and a l l  o f  them su rviv ed  f o r  

21 days w ithout m a n ife s tin g  any untoward r e a c t io n s .

P o s t -v a c c in a l  r e a c t io n s  evinced  toy c l i n i c a l  

m a n ife s ta t io n  o f  HD le a d in g  to  death  was n o tice d  i n  

2 .9 #  o f  ch ick s  th a t  were in o c u la te d  wifch s t r a i n  £  by 

I/M r o u te ,  fto such r e a c t io n s  were observed i n  th e  S/G 

group. The HI an tio o d y  t i t e r s  i n  c h ic k s  o f  th ese  groups 

were com p aratively  l e s s .  However a l l  the 10 ch ic k s  from  

e ach  group survived  on c h a lle n g e .

A n a ly s is  o f  v a r ia n c e  o f  th e  GMTs o f  HI antibod y 

showed no s ig n i f i c a n t  d if fe r e n c e  between the fo u r groups 

i n  t h i s  exp erim ent. However, MtfU t e s t  re v e a le d  th a t  MT 

s t r a i n  had a s ig n i f i c a n t l y  h igh er e f f e c t  than  th e  K 

s t r a i n .  Ih e  mean v a lu ea  f o r  Ml and £  were 1.8491  and 

1 .7 5 6 4  r e s p e c t iv e ly .

P o s t -v a c c in a l  r e a c t io n s  i n  the form o f p a r a ly s is  

l a s t i n g  fo r  a  p eriod  o f  fo u r weeks was re p o rte d  w ith  

£  s t r a i n  by Growther ( 1 9 5 2 ) ;  Thorne and MacLeod (1 9 6 0 ) .  

O thers two a e so g en ic  s t r a i n s  such a s  R oakln and MK. 107 

were found 10 cause a  sev ere  m o r ta l ity  i n  b ird s  under s ix  

weeks o f  age (G ole and B u t t ,  1961} Anon, 1962) and i n  

week o ld  c h ic k s  i t .  was 50# (C lancy s i  S i«  1949)
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M o rta lity  was n e g lig ib le  I n  c h ic k s  v a cc in a te d  w ith  

Eoakln s t r a in  a t  f iv e  weeks o f  age ( Bsaudstt# a l .

1949s C o rd ie r-B o u lla n g ie r  Jt& sg.. 1955)* *  m o r ta lity  

r a te  o f  1*3> (^eneraso and Msndoaoa# 1950) | 656 (Haddaw and 

and Id m n i#  1946) and 16^ (Van fcavsrsn and A il dam# 1955) 

was rep o rted  in  ch ic k s  v a cc in a te d  w ith  EgB* I b i s  a i;ra in  

was also rep orted  to  produce nervous symptoms i n  v a c c i

nated  c h ick s  (Jak sic  and S te fc n o v ic , 1 9 5 7 ). S im ila r  

p o s t v a c c in a l  re a c t io n s  were a la o  rep o rted  w ith  

H e rtfo rd sh ire -3 5  (ly © r and 2bb3on# 1940} Schneid*"J% 1954)* 

Prom these re p o r ts  i t  i s  c le a r  th a t  s t r a in  MU I s  quit#  

safe when compared to o th er mesogenic s t r a in s .

Host o f  the mesogenic a tra in s  cause a  marked 

red u ctio n  in  egg produ ction  l a s t in g  fo r  about 1-3  weeks 

(k m c a a te r , 1364)* Ait# the a f f e c t  o f MT s t r a i n  i n  t h i s

respect has not teen worked out.

C ontact tran sm issio n

tfe s ttu ry  and tad d ington  ( 1978) rep orted  th a t  t r a n s -

m iaslbility i s  an important characteristic o f a  vaooins 

strain* Strain th a t  spread s q u ick ly  w ith in  a  f lo c k  

could ensure that mosr birds would be immnia#d* I n  t h i s



regard high, tranesBiessibili ty i s  advantageous* Bat 

i t  could to  un d esirable  I t  the vaccine v iru s  spread 

n a tu ra lly  from the v acc in a ted  to  mv&ccin&fced fa ro s*

She a b i l i t y  o f  Ml s t r a in  to  spread to  in co n ta o t 

umrccoinu ted chicken  was a ls o  comp^ed w ith th a t  o f  &• 

^M 8 was stud ied  ty  d e tectin g  a  r i s e  in  antibody t i t e r  

t o  tho in co n ta o t uA iike or th e ir  o p a c i ty  to w ithstand 

ch allen ge* $bs t r a o a s a a s ib i l l ty  01 Hi s tr a in  was poor 

a© i t  was only 25,o/w and '2&byvs$ 1 /m and u/c ro u ts *  

re s p e c t iv e ly *  a  h igher percentage o f  t ra n e ra !* * ib ii i  ty  

over bop was n o tice d  with X s t r a in  by e ith e r  ro u ts*

though the a c tu a l s f t o o t  o f  tnmmsls e i b i l l t y  under 

f i e l d  co n d itio n s i s  g p e cu la tlv e , i t  could b$ an im portant 

f a c t o r  i n  s e le c t in g  a. vt-ecins s t r a in  under c e r ta in  f i e l d  

ocndlttom *

O'be pathol/ping o f  the newly is o la te d  s tr a in  o f  

HD v iru s  in d ic a te s  th a t  i t  i s  a seeogem o s tr a in *  I t  

was a  pathogenic to  day ©Id ch ick s  producing 26*$/* 

m o rta lity *  Chicks o f  th ree  weeks o f age and above were 

w ell to le ra te d  w ithout producing m y  UTreo^ard e f f e c t s *

In  in o cu la ted  onicke th e  s t r a in  produced s a t is f a c to r y  

le v e l  o i  antibody which was comparable to  th a t  o f
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& s t r a i n ,  i t  should also be noted th a t  th e re  m e  no 

p o st v a c c in a l  r e a c t io n s  trn lik e  & s t r a in  in  which 2 . 3a 

of the v a cc in a te d  bird® died o f  TO. -'hough th e  p*e~ 

se n t etudy indicates that Kf strain p o sse sse s  the 

o h a r a e te r ia t tc s  o f  a good v a cc in e  strain more of f i e l d  

t r i a l e  and I t s  e f f e c t s  on egg p rod u ction  need to  be 

v crk e* out vefoi  e i t  l a  recommended &o n v accin e  s t r a in .
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SUMMARY



m m m t

A s tra in  o f  Hfare&stie d isease  v iru s  (Mf) i s o la te  

from m  a i l in g  mynah a t  the 10th  passage le v e l was 

o h arao t»x i*e3  and i t s  p ath o g en icity  ana Immunogenlci-ty 

were stud ied  and compared w ith th a t  o f Komarov © train * 

tha p re sen tly  used v acc in e  s t r a in  In  K erala*

Ssbryo le th a l  Sosa *50 of MI and & s tr a in  in dove* 

losing elicit embryos was 10 ®* /̂Q»2 ©1 and 10 nl
reapQ oeivaly* 3Bha man fj&ata fr i^  o f th s aioietiua l e t h a l  

close was ca lcu la te d  for MT and £  strains m  ©7 hours and 

76*5  hours re s p e c t iv e ly *  the  tn tra ce ra fc ra l p ath o g en icity  

index determined by in o c u la tin g  day old ch ick s  w ith th e  

v iru s  in to  the e e re b ra l co r te x  was found to  b* 0*63 fo r  

M? and 1*16 for K strain* The iafcr&vQnous p ath o g en icity  

indo*: was sscvo for hoth MI and K strains* f t e  sera  

©oliooted from febe bird© in o cu la ted  with J85? s t r a in  had HI 

antibody tite rs  ranging from U 512 to  1*1024 and tfcoae 

received E ranged from 1*4 to 1»256 in d ic a tin g  th a t the 

birds had picked up info©tion*

Hegardtng tb a s s o a ta h ll i ty  o f in f& o tiv iiy  a t  56*0

the s-af s t r a in  v^s h eat l a b i le  a s  two lo g  to  f ic t io n  in  the 

ir -fso w lv ily  t i t e r  was n o ticed  ^ itM a  10 s& au las hut the



smm reduction in the t i t e r  of £ was found only in  

20 minutes tim e, the  haeoagglutlnating property o f  

HT © train  was com pletely l o s t  w ithin f iv e  minutes a t  

56*0 while that o f & s t r a in  was comparatively r e s is ta n t  

as i t  took 20 minutes fo r  complete lo s e  o f 81 activ ity #

fre lln i& a ry  s tu d ies  on p athogen icity  and lEffiuno- 

g e n io ity  were conducted in  day old  and th ree  week old 

ch ick s  in  comparison w ith & s tra in *  M  s t r a in  was found 

to  be pathogenic fo r  day old ch ick s  g iv ing  2 6 .6 ;t morta

l i t y *  S a t is fa c to r y  IE antibody t i t e r s  were obtained in  

a l l  the survived ch ick s and a l l  o f  then w ith sto o d  

challenge with a  v iru le n t v ir u s . A second dose o f  the 

same v iru s  a t  the r a te  o f  5 x  10 90 per b ird  did

not produce any untoward e f f e c t  but produced high S£ 

t i t e r s  and a l l  the b ird s were pro tected  a g a in st challenge* 

l a  ohloks th a t  rece iv ed  primary Immunisation w ith F s tra in *  

K2 a t  the 6th  week a s  a  booster dose* induced good antibody 

response without any © lim lesl m an ifestation s and gave 100^ 

p ro te ctio n  a g a in st challenge a f t e r  s ix  weeks*

S im ila r treatm ents w ith  3C s tr a in  had shown th a t 

th i s  s t r a in  produced 3*3$ m o rta lity  on the  3rd day* and 

23*3$ o f  the ch ick s re a cte d  sev erely* The recovered ch ick s
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had HI antibody t i t e r s  s u f f ic ie n t  enough to  p ro te c t 

them a g a in s t ch a lle n g e . Booster dose a t  the 6th  week 

In  bird® w ith  & base Immunity w ith JP s tr a in  a leo  p ro tected  

the bird®# I n  a l l  th ese  caeee HI t i t e r ®  were always 

h ig h er I n  bird® th a t  re ce iv e d  !©  s tr a in  though s t a t i 

s t i c a l l y  not s ig n ific a n t#

I n  th ree  weeks o ld  efaioke both the s t r a in s  did not 

produce any c l in i c a l  i l l n e s s  o r death e i th e r  by S/0 or 

ocu lonasal ro u te  o f  In o c u la t io n , fh t  s tra in ®  were h igh ly  

immunogenic producing $X antibody t i t e r #  and p ro tected  

100$  o f  the ch ick s a g a in st ch allen g e w ith a v ir u le n t  

s tra in #  I n  both the case#  the peak t i t e r *  were obtained 

a t  the end o f  the 3rd week fo llow in g  inocu lation#  though 

s o t  s t a t i s t i c a l l y  s ig n i f ic a n t  WS s t r a in  had h igh HI t i te r s #

lb#  s u i t a b i l i t y  o f  K7 s t r a in  a *  a  v accin e s t r a in  

mm in v e stig a te d  by in o cu la tin g  70* s ix  week old ch ick s  

immunised by F s tr a in  a t  the day of h atch  e ith e r  i n t r a 

m uscularly or aubcutaneously# The ia m n o g e n ic lty  and 

p ro te c tiv e  e f f e c t  was ocrapared w ith  th a t o f  & s tr a in *  ™he 

chick# th a t rece iv ed  s t r a in  by intram u scular ro u ts  or 

subcutaneous ro u te  did not © a n iiee t any p o st v a c c in a l 

reaction ®  and a l l  o f them survived* -the xmxtmm geom etric
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swan o f  HI t i t e r s  was obtained  a t  the end o f the th ird  

week in  both o a s ts *  The geom etric swans o f  HI t i t e r s  

were 2 6 *8 0 , 3 6 *5 0 , 3 9 4 *0 , 1 0 5 .5 , 4 9 .2 3  and 15*9 and 

5 4 .8 5 ,  8 5 .5 3 ,  1 2 9 .9 , 1 1 2 .9 , 9 1 .8 9  and 4 9 .2 3  i n  1 s t ,  2nd, 

3 rd , 4 th ,  5 th  and 6th  week r e s p e c t iv e ly  fo r  1/1 and 0/Q 

ro u te s*

Out of the 70 c h ic k s  th a t  re ce iv e d  & s t r a in  i n t r a -  

m ie e u la r ly , two showed c l i n i c a l  symptoms of HD and died 

between the th ird  and fo u r th  day. Tim  percentage o f  

r e a c t io n  and m o rta lity  was c a lc u la te d  to  be 2*9/a* 4 Itf?e 

o f  Hi a n t i  body t i t e r s  I n  th is  group o f  ch ic k s  were 3 1 .7 7 , 

7 4 .6 3 ,  1 0 3 .1 , 8 3 .7 6 ,  6 9 .6 5  and 3 5 .6 5  fo r  the 1s t ,  2*d , 

3 rd , 4 th ,  5 th  and 6 th  weak a f t e r  inoculation* A ll  the 

10 ch ic k s  th a t  were exposed to  virulent H7* virus a t  th e  

end of six  weak® survived g iv in g  100# p r o te c t io n .

$he c h ick s  th a t  re ce iv e d  & s t r a in  by subcutaneous 

ro u te  did n o t show any p o s t -v a c c in a l  r e a o a o u s *  Ih e  

geom etric means o f h i an tibody l i t e r s  were 2 3 *0 2 , 4 3 .9 4 *  

9 1 .8 9 ,  6 9 .6 5 ,  4 2 .8 6  and 1 3 .22  fo r  the f i r s t ,  s a e o n i, 

th ir d , fourth f i f t h  and s ix t h  week respectively and war# 

s l i g h t l y  lower than fo r  the oh icks in  the p rev iou s group. 

However the d if fe re n c e  was n ot s t a t i s t i c a l l y  s ig n i f i c a n t ,
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hundred per ce n t p ro te c tio n  was a le o  obtained i n  th is  

group.

She tra n sm is a ite .lity  o f  HI and X s t r a in  m u casp ired  

by keeping imv&coitmied age matched co n tro l ch ick s  w ith 

the in o cu la te d  chickens* 'Ihe percentage o f  co n ta c t spread 

was 25 and 2 8 .6  re s p e c t iv e ly  fo r  the ch ick s th a t  were kept 

u lo»*, wxtc i/K and 3/0 group o f  Hi s t r a in ,  ‘ih e  percentage 

o f  co n ta c t tra n sm se io n  was h igher from & in fe c te d  chick# 

being 79 and 6 2 .3  re s p e c t iv e ly  fo r  the I/M and S/0 group.

ihough the newly is o la te d  MT s tr a in  o f  HB vlru #  le  

l& oogenic and p o ssesses  comparable immunogenic!ty w ith 

th a t o f  a  s t r a in  d e ta ile d  f i e l d  t r i a l s  and i t s  e f fe c t#  on 

egg production ne^d to  be undertaken before i t  I#  recommended 

a s  a vaccine s t r a in .
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The newly I s o la te d  m&oganxc s t r a in  o f  %wc8,atXe 

d ise a se  v ir u s  (HI) fro®  an a i l i n g  sgm&h we# stu d ied  in  

d e t a i l  w ith  p a r t ic u la r  cef^rene® to  i t s  b io lo g ic a l  

c h a r a c t e r i s t i c s ,  p a th o g e n ic ity  and in a m o g e n io ity . She 

r e s u l t s  o f  vario u s s tu d ie s  were couponed w ith  th a t  o f  

Komarov s t r a i n ,  a  known aaeogenio s t r a in *

The t i t e r  a tta in e d  in  developing ch ick  embryo#, *r»»n 

death  tim e o f  in o cu la te d  ch ic k  embryo# a t  term inal 

d ilu t io n # , neuropathogonlelty  index in  day o ld  chick# and 

in trav en o u s p a th o g en ic ity  index wer# 1 < T ^ / 0 * 2  m3, 87 

houro 0 *6 3  and 0 .0 0  r e s p e c t iv e ly  fo r  the HT s t r a i n .  The 

above v a lu e s  in  order were 10 ^ *^ / 0 .2  a l ,  76*5  hour#,

1 .1b  and 0 .0 0 0  fo r  the £o«arov s t r a i n .  The in fa c t iv ity  o f  

HT s t r a i n  waa 3aM Je  a t  56*0 f o r  10 minute a and the hfteae- 

g jlu t in in  va® com pletely  lo o t  i4 th in  f iv e  m inute*. On tb# 

oth^r hand the In fo c tiv lty  and haeaagglutlnin o f  *► strain  

were compu-.ati.eiy reh ieiant.

S tra in  MT was pathogenic to  day old c h ick s  whi ch 

2 b .6% r s o r ta ll ty  was n o tic e d . In  recovered  chick#  s u f f ic i e n t  

HI a n tib o d ie s  were seer* and a l l  o f  %tnm w ithstood  ch a lle n g e . 

**lthou£rh ooaoareble r e s u l t s  were obtained  fo r  Aoenrov s t r a i n ,  

i t  wo® lo r e  pathogen ic to  day o ld  c h ic k s .
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though 23*3^ o f  c h ic k *  m anifested c l i n i c a l  syapiom  

only 3»$P died and the rem aining b ird * reoowersd*

In  th ree  week* old ch ick s  tt l  and K s t r a in  were 

found to  be nonpatfco^enlo e i t h e r  by S/G o r ocu lonasal 

ro u te* She in o cu la ted  ch ic k s  were isasuu* when challenged 

s ix  weeks la t e r *

Seen In  s ix  weeks old  ch ick *  having no base iasawity  

no p o s t - in o e u la t ion re a c tio n s  could he detected, i l l  the 

ch ick s  showed a  r i s e  i n  antibody t i t e r  reach ing  the peak 

le v e l  by the end o f the th ird  week and were r e s is t a n t  to  

challenge a f t e r  s i *  week*.

Xfeechicfcs aged s ix  weeks having a base immunity with 

i 5 s t r a in  were a ls o  fr e e  frost any p e st infection r e a c t io n  

e i t h e r  by X/M or S/0 ro u te  or lim oculaticm * Chicks in  

both th e  group* produced M  a n tib o d ie s  and was always 

highsr in  thoas received Infection by X/H route. The peak 

t it s r s  were obtained  a t  the end o f the th ird  week and then 

d eclined * 'Chough the t i t e r s  were low by the end of the 

6 th  week a l l  the ch ick s wore r e s is t a n t  to Hs when exposed 

to  a  v iru le n t v iru s*  2 *9^  o f  the  ohicke th a t  rece iv ed  £  

s t r a in  by X/H ro u ts  showed p o st inoculation r e a c t io n  and 

died o f Hi). The rem aining ch ick s  and those in  th e  fl/O group

i i



l i t

though the antibody response o f  chicken to  HT and 

K. were s o t  s t a t i s t i c a l l y  s ig n if ic a n t  in  a l l  the throe 

experiisents* HWU to s t  revealed  th a t Hf has a  s ig n if ic a n t ly  

h igher iiamunogenio e f f e c t  than £  a s  the fo ra e r  always had 

a  higher aeons than the l a t t e r .

fh# a b i l i t y  to  in f e c t  in  co n ta ct chicles was a lso  

in v e s tig a te d . S tra in  Ml? wae le s s  e f f i c ie n t  in  th is  

property g iving only 2S^/^> to  ^ traassaieaion . On the 

other hand k s tr a in  revealed  s ig n if ic a n t ly  higher tra n e - 

m ls e tb i ll ty  a s  i t  could spread to 6 2 .5  to  T5/» o f  the 

in ocu lated  in co n tact ch ick s .

Tb* mesogeaic s tra in  M2 i s  q u ite  sa fe  i s  ch ick s  o f  

three weeks o f  age and above. I t  i s  a lso  a  good lae&unogen

producing HI an tib o d ies which p rotected  the ch icks f r o m  

challenge even a f te r  s ix  weeks. However the s tr a in  om  

be recosaaended as a  vaccine s tr a in  only a f t e r  fh rth e r 

f ie ld  t r i a l s  and it®  e f f e c t s  on egg production are  worked 

out.

behaved tli* easie m y  m  those received M  strain.


