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'lb. l .. la .... u.~ .. u :I.n .0_ p_ ••• t •• 11 •• u 

:I.. « ..... lly ."~:l.bu' •• ,. ~ .. kdo~ ot l..unl.y o~ 

~ •• l."DO.. 'Bl' ... y ~ •• u1' '_a l.ok .t p_duoUo. 

ot .nt:l. ......... ~ ~ •• " •• 'o. 1. tII.:I.~ p_ ... tlo.. 'Bl. 

CI".l:1..y .ad q_.U ty .t •• " •• l1li, _ .. t. 0' .dai.:l.o'n-
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,. a~ ... t Vi ••• pr ... aDd oonati'ut •• a .. ntribut.ry 

faotor '.1' ~.v OS. p .. du •• ion aDd poor qua~i~ ohiok.n 

apart I ... .1._ri ... til. Yi .. lity aDd r.nd.ri ... tho 

biN .u •• optibl. to .i....... B .. .,. l'IIinla~~, higb 

b_idi*:r, .ba.no • • , .xt .. _ Vin .... aDd •• 118. "OS .... 

t'.n ar. ap' to or .. t. eondlti.n. o.ns.n1a~ lor th. 

pr.".l.no • • , .bi. ..unci wona 'DI •• ".n 'n pou~ try in 

K.rala. 

Bono. tt t. ~ollgb' worth*t1. to tn" •• ti.at • 

• b ... le ., A •• ~1& inl.oUon on tb ..... ua 01 i_tty 

•• ainat RanUd ••• di ...... 

lb. p ..... nt in" ••• iga.ion i .... tgn.d to .tudy 

1. tb. pO.'_".ooinal .... o.iona, it any, in 

A •• ~~, tnt •• t.d obi.k.n ".oeinat •• esa'n.t 

N ...... l. ., ...... 

2. tho d.".~op .. nt 01 '_nt~ againat Ranlkb.t 

.1..... ln A. .~l' 'nloot.. ohlok.n • a • 

••••••• d b¥ ba ..... luttnatl.n inhlb'.ion and 

oba~l.ns. • •• t. • aDd, 

, •• b. D." lor •• wonal ... POU'ry bator. 

".ooinatioa aplnat RaDikb.t .i ...... 



REVIEW OF LITERATURE 



RJlYIBV 01' LITBRATURB 

NEWCASTLE nXS~SE 

(K~n ... ld. 1926). fbi. i •• Yirua di ..... of 

oollltid.~bl. eooDOldo illlpOll'tano.. fb. i.olation of 

In India. it W. I'.eoeni.ed •• Ranikh.t by JEd,.I'd. 

(1928) .nd Coop.r (19"). 

...... tho I'.Ma'da of th. ro.d and Apioul tur. 

Or8Oni.at1on (I'AO) of tit. Unit.d Natio .... Cbu and Hi* 

(1972) baYO q ..... d th. ooo~no. of N .... tl. di ..... 

in 118 Munt .. i ••• 

Vltb tb. introduotion of Jianikb.t di ..... _ooin., 
.5 

til. _rtality ba_ now bo.n oollltid.~bly broUCbt __ 
i' 

National Co .. t •• ion on Agl'ioulture (NOA). GoY.l'n

•• nt of Indi. (1976) .. eport.d that .bout 1,1.50 outbr .. k. 

of Ranikb.t di ..... ooour annWllly in India ... nd on .n 

ay.~g., 10,724 ... tha .ooured duri ... 1964 to 1968 •• 

a.aioat 7."9 duriag 1969 to 197'. 

Ttl •• lilllillltflion .f tb. di ••••• by .laugbt ... ,. • 

• uoo ••• Illl in SOutb Atl'io., Ragland, Au.t~lf, •• SWld.n 

and -'1.. ~.I'. tb. Y.lo •• nio .t~in of th. yirua ,.. 



, 
pr ... l.nt, wb.r... tb. .... p20 ••• ur. W5. unsu.o ... ~ul 

in tl.~.rlaD4a, W .. t a.raany aDel Canada wb.r. tb • 

••• os.nlo aDd l.atos.aio ., .. 1ns war. prewal.at 

(La .... '.r. 1966). 

s .. tba ...... (1960) baa .u •••• d tb. lllporu ••• ~ 

uni_ry .... ur •• la tho pr ... nUon of .pr ... ot RIlnUcb.' 

dt_..... Cbu and Ri.k (19'12) l'epOl'tI •• tlbat wool_ti.n 

_. p_.'i •• d a. a _thod .~ eontrol in 98 outl O~ fib. 

118 couatl't •• wb.r. tho di ..... wa. pr.".l.nt. 

t1Dd.1' tlb. pr ... U1ae ooDeliUoJIII o~ pOult11'7 buban4I'Y, 

WI.ei_tlon P20,-_ on an 1at.nsl ••• cal. t. tho 

pNott_l approach ~Ol' tho aoat201 o~ tlb. di...... Fol' 

bl'insins 40wn fib. Raatkh.tI dl..... ln~ •• tlon to an 

tn.iBnt~i .. a' 1 ... 1, HeA (1976) e.pbast •• d th. a •• d ~.I' 

_l.ins tho ta ..... o~ Wloeinatloa to 00 •• 1' aU .... 

80 p.1' o.nt ot poultry poPUlatiOD and to _intaln tIli. 

1 ••• 1 o~ ".oet_tton taI'B.' tor a portod ot •• n Y"I' •• 

1.2. Vae.tn. Bt_in •••• d 

ly.r aDd Dobson (1940) "I'. tb. tiNt to I'ecol'd 

.u ••••• tul i .. uni •• tion of birde .cainst N.voa.tl. 

die .... vttb ,tvtAg att.nuated ylrue ... cln... Th. 

Wlooia.. in •• _a USe ia Indta ar. propared tl'O. tho 

••• 0B.nio '1(O_20Y' .t_ln (ke_roy and Gold •• lt, 1946) 

and fib. l.ntos.nie 'F' .... la (A.plla, 19'2). Th. 
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'Mgkt •• -.r' or tb. '.28' .t~,. bas be •• -.p.lyo. a. 

a. '~i.illfl agut i. _ny oOWltrio. i .. l,,4ill6 India 

(SOOthaN_., 1960). Ntl ... _ • .!1!1t. (1960) roport

o. tbo _0 ., '&o_"y' .tNl. a. a •• 'Ioct'_" I.'S

'''' a.o.t i. Iadia a ....... 1 .. by Ha_CSluU_Uo. 

ll1bibition (UI) tUn. Co.t"l by .. oci_ti.n i. 

oarri.d .ut .itbor by 11 ...... or i_.ti .. t.d ... cl .... 

Llv. 98ooi ••• ar. 01 tho atld typo .uob a. 'F', 'B' .r 

'LaSota' .r tho IIIOr. pathosonto .'~1 .. a. 'Ko_HY', 

'H', 'Roakin' or 'Mukt .. -.r' (Gordon, 1979). 

1.,. tluJ'aUo •• , !eml.lty 

~r.Y .!1 A!. (1948) "port" that bird. _oo1_t .. 

with '&o_HV' .tNin r •• l.tod obell ..... alt.r al .. 

_.tba. I Inl.,. 1011. vi ... ftocl_tl0. gnd ... controll" 

eoadiUoDB with 'R28' .t~i ... oel •• baa b ••••• tabl1.b.d 

to bo .u. ... t tor ,ogzo y .. r. - t... tho 111. 'fIl.. .t tho 

bird 01' '01' It. lull utUlty p..... (S.OthaN __ and 

Nilaka.ta., ",,). 

DaubDoy (19'2) oH.rv.d tbat biB .sp.rle ... with 

til. 'Muk ••• -. .. ' aDd '&o_roy' .traiDB 01 ... cl ... in 

aot_l ."tbr .. ka lndlO8t.d that til. lo.-or pro ..... . 

1 ••• rl.r .... against _tuNl '.'.otl •• b.ttor and b.lp" 

In .1IIUDBUi.blll6 Olltbr .. ka IlIOn pro .. *ly. so_~l _rkor. 

ba_ .aport" that .0U.d l-.'ty lor t_1.Y. _.tb. -.. 

eo.torr.d by tb. 'b_"Y' .t~l. (Il.ri, 19,6, Thor •• 
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aad ........ d, 1960, .............. Mutat., 1964). 'lb. 

'alllI ..... ot _'_nal f. 'ftaty aDd u •• tf •• ' .a 

tho ,_dIlo"oa of I JUa.,. to • "' __ .' .'n'a baa 

be.a .. r ••• oct b)' _lIT .non (.... 196" LaBOO.'or. 

196" Allaa. 1969 .ad da 8U ... aad aa.da, 1968). 

Daala (1968) rop.n.d .... , 'b. p •• '-.... o1nal 

1 PDt ty '" th N._.U. dl ........ ola. 1. ,rt..aaoUy 

ot o.llalar aDd DO' ot ...... n1 .'ur •. 

tor t ..... o'na'loa •• 'b. ttro, .a. to nOlltnl' •• 

1 ani.,. ••• th. _tornal .at'bodl •• In'.rf.r. witb 

tb .... 001".1.. ..Uy.t ob,.IaI. saaa.l S!. 11. (1978) 

roportoct tbat tb. bln ..... o'nat •• with ROY 'F' .t"la 

aad RDV 'K' .'nla "'tbo'ood oball ..... 'br •• ".Ira 
,o.'-... oolnatioa b)' 100 p.r •• a' • •• r •• "lNo 

".ool_t.d ""b 'eDt',,' .'"la ., batob aDd a' .la 

veolal a •• ""bailood oball ..... ..,. 91.' p_ 0 •• ' Only_ 

S ... "l •• rol0.10al '.obalqll.. ba.. be.a ..,loyocl 

tor •••••• lac th. 1 .......... , .. of blrdo _ool".t •• 

... ll111t Raallr.b.' dl..... Tb ••• laolll •• ... 21' •• 1 

.1ff .. loa , •• t (~ •• , .1 •• 196,), s ..... NOII'"ll-- -r 

.aUoa , •• t (01110 TorNdo .I.l11 •• 1967, 'IIDDO •• aDd 
A 

Ral, 1971). *_ •• ll1"_"oa lDbl""'oa (HI) , •• t 



(CIIDD"JIC,ba •• 1966 ................. 1966). O • ..,l_nt 
Q. 

Ii.Uo ••••• (All_ .... Go-.rll. 1976), Plaque 
1\ 

n.u .... l ..... io ••••• (Ra ..... 1972). 01 .b .... HI 

••• t i. tIb. _.. wido11' ...,lo1'od • 

8 

..... t (1942) _ ••• Ii ... t to .bow .ba. 

N ... dl. die.... n.-u . (1IDf') bao •• pn, ... t1' ., 

ba .... lIlU_tlo •• nd tbat •• ti ..... will a_taU •• 

thi. ,n,""" .nd tlbi. i. tb. ...i. 01 HZ _iob l. 

, .. ov.d to be wl_bl. i. tIb. cU.asno.i.. 01 Ranilch.t 

di...... Fa ... i_at (1949) ........ d th. HZ .nd .0 .... 
•• llt ... U .. tiOD (SN) ..... in i.Dt ..... ohi..k.n and 

lollnd 'bat HZ ........ ob ... poolti •• 1 ... 1 .... U ... 

H:L t ••• baa be.n uood ••• n o".o.iYe •• thod 

n2'UO b:r -DT _ .. 11: .... (Mazolcbaa 11 al., 1954, Cb ... by, 

1967. Cba .. 11 11-. 1969. P.l 11 11 •• 1970, Ma ... b.llal 

.11 al-. 1973 .... BeaN .nd Maa ...... b. 197'). 

oballa... te. t wi th vi.l'ul •• t n.-u .1011S wi th 

•• rol0.i .. l lindi.... oou14 be ., __ i ..... bl. .'e.
'i_ne. i •••••• d ... I ..... .,. to ... kh.t 4:1 ...... 

ao .... D (1979) ... t •• 'bat .ati'body ..... Uo. to 



5(.M\!: 

0 .. tb ..... u...,.. _" •• 'bol'll ..... I' ....... el ..... 

• b •• _. l"U ...... laU ... be'_ ... HI ,UI'lI ..... 

1' •• ,,1' •• t .b ..... 11 ........ (VI"'uti.l .. .... 

S •• ell., 1''', ... ' .Dd ..... 1960 ..... Do". • .11 11., 

1976). 

o" ..... u of a..Ieb •• eli ..... i .. "..oi .... . 

tloolul b8n .......... a"YO ............. 1 t:l.o1 ... Deli. 

tio ... (Sl.IICb ..... OR .. lllcl'l.pal. 1977 ...... lOkall ..... 

Gop.l.k .. i.b .. D. 1978, AJ'''' .J1 11., 1980 ..... 

V ..... 1981). NCA (1976) ............. tha. "'I'T 

••• of ba'ea1rAlo_ ,. i-..t'7 ...... "..oi ..... bi .. ela 

, 

.b."'d ... thol'O .. bl,. , ..... U .... d ..... PI'OIIP' .... ellal 

........ _kg. 

UDI'Oap .... , ....... _. tb •• be.".'ioD by Slilabe ...... 

(l,a9> 'ba' ........ P .... p .. en ... l,. , .. J ..... vUb 

011 •• '.1 9a eltel DOt .... p ..... to ........ pb .... tn •• 

Jltl'cla ' __ la •• d vith 'M1IJc ••• _ .. ' .'ft1 .. • t 

th. thi ... to .'atb -7. La ......... Pl'Op ... Uo .. 

...... ' .... fI'oa .bo,,' .... '0 'bI'e. p ........ -7' .bow 

t ......... t .. U .... , lee _ .......... el aboll' .ne .. 
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tw p.r c.nt _y _nit •• t .,...,to_ of po.t ..... ci_l 

p.raly.i. without .DT ooapl.t. r.oov.ry (S •• th.ra_n. 

1960). ua_on (1972) baa reporteel tbat liv. viru ... 

r •• piratory eli •••••• nel drop in .gg proeluotion .nd 
1~~ .4< .'\.<.- .. ,!' .... < 

I I I •• 7 S r •• ction, in .tock inf.ot.el with 
1\ 

Ranikb.t eli ......... ccin. _y .how inoo-oreli_tion ot 

11.bo .nd .o •• tl ••• p.raly.i. in ono to thre. per 

o.nt of the ,",cel_teel bircla (Se.tbara_n. 1977). 

TanMani.nd Halik (1978) r.port.d no ..... ci_.ion 

re.otion to the l.ntog.nic .trai_ inoludiac 'CDF66 , 

but tour p.r cent of ohiou ..... oi_t.d with 'R2B' 

.train .how.el l ••• ne ••• nd p.ralytio .yapto ... 

Bioneli .nel S.hi.vo (1965) r.port.d inhibition 

proloac.el tr •• ta.nt with ao.l.n •• nd cozi.t.nt 
• 

(oooOidio.tat). Alina •• y .nel Kakuk (1976) attribut.d 

.ubclinio.l inf.otion of Int.otiou. bur •• l ag.nt (IDA) 

to b •• probable cau.ativ. t.otor ot immuno.uppr •• sion 

ot N.voa.tl. di •• a ...... ocin.. Giambron. ~!1. (1976) 

.tat.d that ohiou ro~.el in .n .aviro .... nt oontamina-

teel b.Y IDA bad lower geometrio .e.n titre. in the HI 

te.t tor NDV. 



Bl'qh (1971) repol'tod tbat dloUry Blatylatod 

bydro...,. .. 1.0.0 Pl"eYO." tb. .orol081 .. 1 H.pO_. 

ot .h'.k •• to .vll"U1 •• t NDV. 

11 

Leut.kra .Dd Fa,. ('977) l"Opol't.d tbat aDtibody 

.o.t •• t lD ohlok •• clop.... 0. th. do.. ot vI ..... D A 

lD tb. dl.t. 1D oblok •• tod •• a bleb do.. ot 

vl .. 1Iia II. I. tb. dl.t, •• Ubo.,. ooat.nt In tho • ..,. 

I. tw to tlva tla •• a. hleb •• ,. obl.k •• _lob 

vera not clvan vl .. l81n A. 

M_l __ .u. 11. (t977) rep.l'tod that tho 

' ... oodopl' ••• lvo .tt.ot ot IRA on Novoa.tl. 411 ••••• 

vaoc1naUon oaa bo a"..ldod by _.olnaUDB tb. obion 

acal_t •• _.tl. di ..... at day old 01' by WliIIg 

.tt ..... t.d .tral_ ot IRA lD all oo_l'.tal tar.o. 

Nathan .t al. (t977) .tudlod tho .tt.ct of ."rvation 

on antibody produotio. ot obt.n aDd o •• I'V.d that 

.urwatio •• au •• d In.I' .... ia pla ..... 00I'bio a.ld 

1.v.l, cl •• I'.... la l.ukooyt. oount, 1... la body 

veiCht, l1v.I', bur •• ot Fabl"&.' •• , .pl •• a .Dd t~. 

wicht.. II. 10_1' .ntibody U v. _e tound .a tho 

.Iatb clay po.t-vacetnatloa la tb. group Wh.l'e 

deprivation ."rt.d on the day NtOI'. 01' on the clay 

of _ocl .. tion. 

'1'0_ .u. 11. (1977) baa ....... ted tbat eorU.ol 

ba. aa I_l .. ltory .tt •• t on h .... ral '-nlty. 



with Ian ri ..... , ba'eIl"" 01' ., tbl' •• vaelea of ••• 

r •• ult.d 'D • depr ••• loa .. a th •• n"body I' •• ponee of 

oh".Ic.D to ND ".o., •• lOD .nd '''I' ••• eS tbe .ua • .,U-

'bat ta.toN .uob ••• .,I.'''OD of p_'.l_ lD .b. 

dl ••• d.llei .... y .f rita .... A •• "lIpl ••• C .ad •• 

p.OI' ".DUlaUOD .ad .... baual ... pl'e •• no. of 

.UboUDi_l laf •• Uo_ •• 1'.NUOU lD th. bOI'llO ... l 

bal.no. .f 'b. body .ad ".Dta .". •• 10Dl •• bl. 

X-Nye ia 1..... .. ••• pl.y .D Ulporta.1I _1. In 

bJ' .. lrdova of ~nlty. 

AJlnkJa At 11. (1980) lI'Op.r' ••• D ••• 0 .... 1Ilon 01 

In in .11 ..... 01 01l._.1ea 01 .nlleb.' ell •••• lD 

".oolne •• d Ilook. In anet ._!aDd polI1'ry I.~ lD 

""'y. SlcDifloen1l r •• "otioa In HI .DUbody 1IUI'.' 

vall'O o .... J'YOd iD eIllok. 1 ..... 1&la •• eS wi 1Ib • alld .... 

• , liME ... t'f1I11.a o •• y •••• bof.r ••• t day, .1' hD 

dayo .'t.1' ".0.lna1l,on (Mob .... d, 1980). Voz.a, (1981) 

of "..oln ••• nd ".oo'.Uon ••• dlal., _tornal '_n''Y 

.ta •• in YGIaDC .lolea, •• ncins p,U.I'D .f tb. 

eSl ..... riJ'U8. riNl dl ......... ob •• IDIooUoua 



bftnohiU., Inl.otli .... laryl16(otlft.ht4.tl., AdoDO

viru., Avian onoepbalo •• liU. aa4 laD tlo b. tlb. 

r ... noll8 lor b .... k ia i IPity vitlb .... P .. tI •• N.,... 

.... 1. .i ..... . 

ASCARXDIASIS 

Of .b ... in poft.i.i. 4i ...... 01 poultry, 

A ••• r14ia.l., •• p •• tally in eblok.n ..... 4 by 

A.e .. i." pUt (Sebftnk, '788) ~ •• ba..a, 192.3)'" 

00nei4.r04 •• be .a • • , the p ..... t haDeUep. in 

d.velopillS .b ..... wtnc poul'ry iadutry. Tb • 

•• timat.d 'otal 10 •••• duo to A. ,,111 lnt ••• lon in 

.roving .bl.k.n waG 3.' 8111ion .-up... tor utt.r 

Prad •• b and 110 alii ion .... p ••• lor .b. whol. 01 .b • 

• oun.ry <_t ...... AhluwaUa, 1979). 

nu.t (19,0) tound 'hat 11 p.r •• nt of bird. 

dylllS at Iadi.n V.t.riaary R .... r.h IIIatitut., 

l.ataapJ' WI'. att •• t.d wltb _1'. then on. sp.ct •• · 

of _ ... aad ot th ••• .56 p.J' .ent had hal'bour.d 

A. ,.111. 

1.3 

Thi. lar •• I'OWld __ 01 poultry hae been 

reoord.4 in India trom towl. aad otb.r bird. tro. 

al_.t all part. 01 tho OOUDtry (000, 196~). ".'ou. 



........ haft repor." lnold.no. of !. pUt. lllt •• Uoll 

tna dltt.:r.llt ... t •• , -'C) p.ro ••• -nc n_tod •• In 

U ... :r P ... d •• b (Q ...... bl. '9.50>1 a eo_a peN.U. I. 

&.N1II (s ..... raa.!1 !l., ,,62)1 86.6 pel' •••• 1I'0a 
..e~,,",,, 

d.al tov.l.. I ... ha .... btN (S"~-1974) and 59.7 POI' 

0 •• ' la A .... (00801, '974). 

&prehn ('9.30) fOllnd .b. oo.&U'II_. ot thh 

helmln.b III lorce numbe:r. at tl... ev •• to the .xt.att 

ot Gauelng oampl.te blookag. ot bovel. 

1I1uadet (19.30) ubll.:rveel *bat •• _11 _bel' 01 

worms mlSbt be re.pon.lble for th. weak.ned oondltlon 

of the ohlok.n and that th. _bel' ot wo.- obtalaed 

on po.t-_:rt_ w. not proportionate to the oonc!!t,o. 

of tbe blrda. NOo.y (1931) :reported that •• en tb. 

p:r ••• no. ot tOIll' to ttv. ...... In obt.k.n and 15 to 

20 In y01l1lC b.WI _y prove fa tal • 

.... opl •••• , _alaUoa aad dla:rrho_ •• b,. elll 

lat.ot.d oblek.a. Deo (1964) :repo:rted droopy wine. 
and 1.S weakne •• In beavy lnt •• tton With !. gall1 

In eblcken. S.nevlNtna ('966) reported partial 

pareale and dla:rrhoea In blrda Infected with !. ,all1. 



1.5 

Dl'Oopta ••• , dl'Owta ... , oIl I •• d .nd dt.rmo.. bay. 

b •• n .tutbut.d ..... tho .,..., .. _ ot •• o.rtdt •• t. 

in obtok.. (Klao...,.t .... P.nd., 1910). 

P.vlto.k .... ~~ (197') ia th.ir -.pori •• ntal 

.tlldy on liy. .. .t. day old obioke have not.d.n 

•• tablt.ba.nt 01 lIP" .54 par o.at 01 tb •• Sg. siv •• 

• nd • d •• r .. a. i. vet_h' ., 68 to 18 p.r o.n' 

oo..,.r.d '0 tho oon'l'Ol bi..u. AaoI".I1.!l. (1916) 

r.port.d _tbrtltin ••• , g.n.:ral .. kn... .nd veisbt 

loa. tn A. ,.llt tnl.ot ... Obtokon. So.l.by (1976) 

oba._.d ba._rrhasto .nt.rt ti., dt.rrbo ....... __ i. 

in A. IIlli tnl.otioa t. obioko.. ualk.r .nd P.rr.ll 

(1916) o .... ry.d • 018ni"_nt r.duoUon;e,1D tho 

.... bolt .. biltt)' 01 tIlo dtotalT on.rBY .nd attroson 

rot.a'ton i. obi.kon tnl.o'od vith A. ,.llt. 

2.3. Blood obans •• 

a ..... katty .nd D'ao .... (1961) report.d •• d"oUoa 

tn ba_810 bin, l,...,booy' •• nd __ oyto oo_t .nd .n 

tnor.... in h.'.l'Opbil. .nd ... tnephtl. ta artilioially 

inl.ot.d ohiak.n. Ikoat (1911) lreport.d ,hat A. eUt. 

ial.otton bad no .i_Dili .. at oll.ot on ba_toortt. 

hao"slobta or pla ... pl'Otoln ~11l ••• 

DIlbtaoky .I1.!l. (1976) ..... d • r.dlaotion in 

loy.l. 01 pl'Ot.tn.llpl .... Slqoo •• , .lbualn,slobultn 



16 

o •• "iol.nt aDd a.pa.tat •• 1I11101I ... _le ..... aoUvi,,. 

in blood .ampl.. ot A. IIAIl lnt.01led ohlck.n .. lntalned 

on a 0 .... 1 •• 'lon •• '101.nt ln all111Oaoiela. ba.bl" 

.Dd S.a (1978) ....... d leakeoyto.l. wi tb co .... poDdiac 

abaolate h.toropbl11 •• Dd ... t.opbill. la A. "Ill 

la'eot.d oblo".a. P.t.1' (1978) oba .... d that 1Ihe •• 

1 ••• duotlon la ba .... lobln. ..tal .l'Ythl'ooyt.~ 

oount aDel aa lnor .... ia 1.llkooy'e. ia .... l'ldl •• 1. 

la ohlok.a. 

Report. oa tbe bllu ..... ot A. elU lat.oUoa 

oa i-.aal'y 110 Raalkb.t dl ..... I •• oaaty. 

Pood .nd Asrloal'ural organl.atloa (1960) 

•• p0l't.d that N.voa.tll. dl ....... oclnatlon .. ,. 

.... tl .... nhano. tb •• t, •• t. 0' a pa .... l'10 lnle ... -

.Uoa. S.a.vi_1Ina (1966) .aes •• t.d that bird. wUh 

h .. vy _ .. inlooUoa 01' tbo •• la pOOl' coDdl tioa .heald 

no' ba .. ooi_ted ... lnat N .... 'l. dl ••••• a. thl. 

_ald oauae .pp" •• '.bl. _"taIU,.. T1MI'd (1977) 

.tuil,..ted cU..'dbano •• In proteln .... boll •• duo to 

h .. vy _ .. 'nl •• Uoa .. be • po •• ibl. t •• tor 0' 
... ol_tlon lal1do. vaoolnatlon " ... tlona .uob •• 

laoo-ordlnation 01 It..be aad .o .. tt..o. p.raly.i. witb 

'MllIet •• wI" .trala ot Raalkbe' dl ....... ooln. "1' 

b ..... _". a.u'. It th. bll'd. a" •• treote. wi tb 



rouDd WOr.8, 0000'.'0.'. or weakao •• oa aooouat o~ 

.. l~trit'oD (S •• tba~"D. 1977). 
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MA TERIAL~' AND METHODS 



MATSRlALS ANn HS'fIIODS 

P .. eliainary Prooedure. 

a. Preparatlon of egg oulture. 

Th. wu .... for the preparation ot egg culturea 

were oolleeted trom the inte.tine. of naturally 

intected ohicken of ezotio and deai towls slaughtered 

for table purpoae8 at tba local hotel. and alao trom 

fre.b oarea •• eo brougbt tor autop.y to nepart..nt ot 

Pathology. Collage ot Veterinary and Ani .. l scienoeo. 

Mannuthy. 

The .etbod adopted by ¥argbe.e (1966) vao 

tollowed tor oollection and oulturing ot eggo. 

Mature te_le worma were thoroughly waned in 

va ~.~. to remove DIU.U. and dlrt. Th. cleaned Ilv. 

te_le worm vas .pread on a sla.. slide and tha 

poaterior eDd at tbe leval ot the anus va •• nipped 

ott. Tha utari togethar with tha reat ot the temala 

senital organa ware than milkad out with the belp ot 

two dioseotion naedl... Part ot the lnte.tin. which 

oa •• out aloJIG with the uteri aDd owrie. __ 

diacarded. )'or,,_kill8 cui tIU· ••• only part ot the 

utaruo containing .. ture egaa woo uaed. Tha dia.80tad 

out ova tro. the utaru8 ot .averal worms were pooled 



in p.tridi.h and olean voll ~tor ~a added in 

.utfiol.nt quantitio. to glva a dopth ot approal

.. toly thr ••• illt.8tor.. Tbua, a .ori •• ot 2, 
.uob oultur •• vera .. do tor induoing artifioial 

lntootioo. Tbo oultur •• vera daily obsorvod for 

the dovolop.oot ot eabryo, poolOd and kept for 

induoing lnf8Otioo. 

b. standardi .. tioo of tbo oulturo 

Aftor unltor. .txlng. 0.1 ~ ot the oulture 

~. drawn vltb a graduated pip.tto and epr.ad ovor 

a .11do. Tbo total nu.bor of ova vere oounted, and 

100 .uoh oount. vera _do, and on an .v.ras. it ~. 

found that 0.1 m1 ot the oultur. oontaln.d about 

200 0_. 

o. HOd. ot lnfeotlon 

I'h. e..,eri •• ntal lntootion .... induoed orally 

by ad-'ni.t.ring ombryonat.d 0C6. of !. calli with 

the holp of a pipett •• 

d. A •••• o •• nt of lnt.otlvo do •• ot !. «alli. 

To •••••• the inf •• tlv. do •• ot A. ,alli and 

19 

to study thO d.l.t.rious .ttoota of wor. burdon, ton, 

doy-old vbl to loghorn okiok. vero prooured tro .. tho 

Univeraity Poultry 'ar.. Mannutby and roared undor 
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para.ite tr.e Donditiona in electric cage brooder •• 

Th.y w.re contir.ed to be paraait. tr.e by taecal 

.ampl •• xamination at an int.rY8l 0' thr •• day •• 

~.n they attain.d tour we.ka ot as., th.y w.r. 

diyided into two group. 01 tiY. bird. eaoh. Th ••• 

two grouP. w.r. artilicially inleot.d witb embryon

ated .gg. of !. salli at a do •• rat. 01 1,000 and 

1,500 re.p.otively. Th.y war. "intaiD.d lor 

anoth.r siz voak. to reoogni.e tbe d.velopment ot 

delet.riou. effeot., i' a~. Bird. trom e60h group 

we~a randomly .lauchtered to reoo~d tha worm burden. 

e. Nanikhet di .... e vaocin. 

Frae~. driad 'Komarov' .train 01 Ranikhet 

di ..... vaccine (RDV'K') .uppli.d by V.t.rinary 

DiQloBical In.titute, palode, Trivandrum, was u.ed 

tor the .tudy. One ampoule ot tbe vaccine we. 

recon.tituted with 100 .1 ot ohilled normal s.lina 

and 0., wI was giYen .ubcutaneou.ly to eaoh bird 

immede.tely atter recon.titution. 

t. Challenge virus 

VeloaeDie ~DV .upplied from tbe Depar~ent of 

Microbiology, College of Veterinary and Animal 

~cienoe., Hannuthy, wes us.d tor chall.~ •• 
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~l.n of tbe Exp.~ia.nt 

Sixty, day-old Whit. l.gbo~n ohiok. ot tb ..... 

b.toh _ooinat.d witla aD'F' _ooin •• t day-old .tag. 

v.r. p~our.d t~. th. Univ.nity Poult~ Fa_, 
ManDlltb,.. All tb ••• birda ve~. viD(!; _nd.d tor 

id.ntification. Tbey w.~. tb.n ~oar.d und.~ p.n.it. 

t~ •• oonditio88 in .l.otrio cag. b~od.r.. Th ••• 

obiok. ver. t.d witb !j l'bitya quantiti •• ot obiok 

... h .uppli.d t~om tb. Univor.ity Poult~ Fa_ .nd 

oloan drinking ~tor. Eight bird. died .ubaOQuontly 

.nd tb. r._ining .52 birda ven nndoll1y divid.d into 

tbr •• grouP. a. A, B .nd C Wh.n they .ttain.d thr.e 

w •• ka of .g.. Tho d.tail. p.rtainiD&' to tb. 

tr ..... nt. in oaob ot th ••• group. wore •• tollowal 

Oroup A 

Thi. g~up oon.i.t.d ot 20 bird.. Th.y ver • 

• rtitioi.ll. int.ot.d vitb 1,.500 .. ~onat.d .gg. ot 

A. ,.11' (0.7.5 111 01 tho oultur.), .t tou~ v •• k. of .g.. Vb.n thoy .tt.in.d oicht wo.ka of ago tbey war. 

vacoinated witb Ranikb.t di ..... vaocin •• 

Group 8 

Thi. g~up oon.i.t.d ot 20 bird.. They ver. 

artifioially int.cted with 1,000 embryonatad .gC. of 

6,. ell' at four w.eka of .g.. Wh.n tbey attain.d 
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.iz week. ot age, they wer. vaooinat.d with Ranikhet 

cU ........ ooi_. 

Group C 

Thi. croup 00nei8t.d ot twelve bird. and •• rv.d 

a. oontrol. Th.y wer. vaocinat.d witb Ranikh.t 

d1 ..... vaocin. at eiz v.ek. ot ac •• nd they vere not 

inteoted with egG. ot A. ,.lli. 

lI.e_toloI'10.1 Studies 

8a ... tologieal .tudie. were conduot.d one day 

prior to vaooina tiOD, .nd al.o • t )0, 60 aad 90 day. 

poat_vaccination. RaDdomly .elected tive b1rd. trom 

each group vere ueed tor tbe .tudy. 

lIae_tolocieal 8tudy inoluded e.ti_tion ot 

erythrocyt •• , leukocyte., ditterential count, h .... -

globin .nd .erua prot.in oontent. For the 8tUdy, two 

al.ot blood -.a collected troa .be wing vein using 

di.odium •• It ot EDTA (0., I'raa per .1. ot blOOd) 

a. the antiooaculant. Two ml. ot blood -.. oollected 

tor .ep.rating .erum whiob -.. u.ed tor the e.ti .. tion 

ot eerWII protein. 

Total erythrocyte. and leukocyte. were counted 

bY tbe teohnique adopted bY "abi.r (1961) a. de.cribed 

belovo 



Tho following 11.id was •• ed for oountinc 

orythrooy'O. aDd l~oy'o •• 

stook .olu'ione 

solution A - Sodium citrate two POl" oont. 

SolutloD S - 0.1 POl" oont OontloD violet In 

Rineer'e eol.tlon. 

Solution C - 0.1 per oeDt Brilliant Cr •• y! 

blue 1n Ringer's 80lution. 

501.tloD D - Noutral For.a11n. 

The abo"e four 80lutioJUI wero _do and _1"11:"8 

2, 

solution wa. pre~ared daily before aaklns the co.nt •• 

Solution It. - 1 1111. 

Solution 8 - :2 1111. 

SolutioD C -1 1111. 

~.olutlon D- 3 dropa. 
I':., " ' .. ,' 

After mixing it 
_. filtered. PllpU,cat.e counte 

of erythrooyte. and leukooyte. were made and the 

average was takon. 

Sabli'. aoid 110,,$in .othod. 

For differential oount, duplioate a ••• r8 trom 

eaoh 8aDPle were 8tained b,y modified copper pero.lda.o 

•• thod doacribed by sato and Soklya (Valeala, 1968). 



Total .erum protein content was e.ti.ated by 

the Biuret •• s.y .ethod of lnchios. (1964). A 
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standard oLlrve with Bovine Serum Albumin 10IIla plotted 

as per details set out below' 

Sl. '-Iuantity of lIa ter added Concentra tion Colori-
No. Albwain (mi.) ot protein metric 

solution (nag. ) re.dill8 
(al. ) 

1. 0.2!) 2.25 1.2.5 ,)4 

2. 0.50 2.00 .2. !SO 70 

3. 0.7.5 1.7.5 ).75 105 

4. 1.00 1.50 5.00 1)7 

5. 1.2.5 1.2,5 6.2,5 174 

6. 1 • .50 1.00 7. !SO 207 

7. 2.00 O.!SO 10.00 280 

b. 2.50 nil 12 • .50 )1.5 

Serologiesl .tudies 

Two ml. of blood was collected by venipuncture 

u.ing sterilizod .yrill8e. and needle.. The blood was 

tran.terred to clean dry te.t-tube. and .tored in the 

refrigerator LlDtil u.... The .erum was .eparated by 

oentritugation ot the tub ••• 

The antibody titre of birds were estimated by 



Illiiag ltae_agl.lltiAAtion iabibiUon (!i~) teol1Dique 

at 7, 14, 21, 2H, ", 42, 49, ,6, 6" 70, 77, H4, 

(11. ')/:1, and 10.5 daya post vaccination. Beta .ethod 

01' HI tachnique using e1ght HA unita 01' the virua 

and 0.5 per cent 01' chicken red bl",od cells _a 

used tor determining the antibody titre (Poultry 

Biologioa, 196). 

Hi.topatholos!oal .cudis" 

10 .tudy the histopathological ohanges produoed, 

the bur.a 01 Fabrioiu., brain and .ciatlc nerve trom 

paralysed birda died dllrins the oourae 01' tho eaperl

m~nt were oolleotod and tlsod ln ten per oent formalin 

aollltion. The tl.aaea were embedded in paralfin and 

folll' IlI:I.ol'On •• eotlon. were taken and Gtained by 

Uaematosylin Koaln lltaln (Luna, 1968). 

Challel1(';e tellt 

Velogenl0 N1'W havinc an HE titre of 2,.560 

sllpplled Irom tbe nepartment of Mlcroblo10b'Y, College 

of Vete1'inary and '\ni_l Soienoe., MaIlDUthy, _s 

diluted to a final ooncentration of ta100 and 0.1 1Dl. 

of thie 1.100 diluted vii'll. ~. inJected .Ilbollteneouely 

into two birds having lo_.t 111 titres from each 

Group. Chall.enee te.t _. ocndlloted CIIn all tbe blrd. 

when they attained 24 ween ot age. They were then 



kept under obserwatioa for a period of 15 day •• 

Statietioal analy.'. 

Standard teohnique. of Analy.i. of Varianoe 

and rela ted te. t. a. "i"en in Sneclecor and Cochran 

(1967) were followed. 

26 



RESULTS 



... Cyle'.., ••• 

During tbe pre.ent inve.tigation 2J egg oulture. 

of !. ell& vere _de. DIlily o_ervation ot tbe 

oulturea reveal ad tbet the vel'lllitol'lll or the pdpole 

Btage wa. reaOhed by the .eventh day. The inteetive 

.tlllge (egg oorltainiue; the .eooDd otage larva) __ 

roachad on the ninth day in tbirteen oulture. and on 

the tenth day in raat ot the oulture.. No change in 

the alae of the 8gg. __ notioed during ita develop

.ent to tbe intective wtage. 

Detaila re .. rding tbe nlDlber of worllill reoovered 

ta bot.} sroup. are tlU'niebed in Table 1. The lowe.t 

Dumber of worme reoorded _. aine 10Ihile the highe.t 

lIIle 63 with. mean of :37.4 ill _ae of birda given 

1,000 infeotive ova while it was 21 and 187 re.peot

ively with a ... a of ~2.6 in the caae ot birde given 

1,;;00 infeotive ova. Forey and .ixty per cent ot the 

bi .. 'de glven 1,000 aDd 1,,500 A. elM. egga re»!)eotively 

showd loe. of apetite, diarrhoea aDd enter:l.ti ... 

However, tn all .. ae. birda exhibited .tunted growth. 

Mortali ty was obaeryed tn a atngle caee 10Ihich wa. 

ted with 1,,00 ova. The nwaber ot _1'_ recovered 
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froa thia bird waa 187. 

' .... tolol1e1 S'9411a • 

Erythrocyte Count. 

The eVEl.rage erythroc:)·tfl count of groups A and 

II were significantly lower than the group C (PLO.O.5). 

The •• an erythrocyte oo~nt in million. per cubio 

mil1imetl'. (106/0. ru!!) lIBre 1.81, 1.7!' and 2.24l.a 

«roups A, £; anti C l'wspeeti'Vely. The Teall!te .. e 

preaented 1n the Table 2. 

Lfukocyte Cgunt. 

were sl~n1ficantly hl~ber than tbe group C (pL O.05). 

·fh. aean leukooyte count 1n thouaanda per cub1c 

allliaotre wore 36.54, 40.87 and 2,.08 1n groupa A, 

the hb1e 3. 

D were aiguiticantly .10 w.r thafl the; group C (p~o.O'). 

The Il.ll1an haemoglobin vallie in grama peroentage ''''1'8 

7.69. 7.b4, lind 10.27 in group. A., I'I and C r.apflct. 

lv.ly. Thfl reuultlS are presenttld in the Table II. 
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S'!'911 Pro t:.&e. 

'lb. average "JI'Wa prot:.in eont:.nt: ot croup A 

and B w.re 'ignitioant:ly lover t:han group c(plO.OS). 

Tb. _n p.ro.ntac ••• rut prot:.in ot groups A, B 

and C w ••• 2.7" 3.31 aad 4.63 r •• p.ot:iv.ly. Th. 

r •• u1t:. ar. pr ••• nt:.d in t:h. Tabl. ,. 

pitt.r.a.i'l Coygt. 

Th. valu.. ot the ditt.r.at:i.l eount: are •• t 

out in tb' Tabl.. 6 to 8. 

HU,,'pbil •• 

Th. av.rag. h.t.rophil oount: of group A _ • 

• icnitieantly low.r t:han tb. group C (PL O.Ol). 

Howev.r, no .ignitlc.nt ditt.r.n •• _. oba.rv.d 

b.t:W •• D group. B and C. 'lb •• oaa h.t.rophil count 

ln p.rc.ntage ot group. A, B and C w.r. 38.75, 44.75, 

.nd 46.1, re.pect:ively. 

Io. i popbll •• 

'lb. .verage .o.ionopbil eount: ot group. A and B 

_ •• lgoitlcantly higb.r thaD tbat 0' t:he group C 

(fLO.O,). Tb .... n .o.inophil .ount: in pereentag. ot 

croup. A, D and C w.r. ,.6,. 6.45 and 2.40 re.p.ot

iv.ly. 



Honoort •• 

Th. m •• n _l1Ooyt. OOllnt of group It. .nd B show.d 

no siGnificant dlff.r.noe trom that ot groUl> C. 'lb • 

.... n _nooyt. oount ln p.l'o.ntas. of groupo A. B .nd 

C w.r. 1.1S. 1.60 and 1.35 I'.sp •• tlv.ly. 

LXlFboVt •• 

Th •• V.NB. lYIIIIPho.y1l. count of grollP A ohowed 

oicnitl •• nt inor .... tro .. that ot grollP C (p"-o.O.5). 

Th ..... n lYIIIIPhooyt. oount; in p.n.nt;ac. of gl'Ollp. A. 

B .nd ewer. '3.95. 46.SO and 48.30 r.speotiv.ly. 

B!'Ophll. 

'lb. aveNge ba.ophil collnt; ot gl'oups A and B 

_. oicnitloan"tly low.1' than gl'Oll!> C (PLO.01). Th • 

... nba.ophil oount in p.r •• ntac. of gl'Ollp. A. II and 

C w.re o.SO, 0.75 .nd 1.75 I'esp.otiv.ly. 

HI tUn. 

The ••• n If I 1Ii'tlr. of gl'Ollp. It. .nd B were 

.ignili •• ntly low.r th.1I POll!> C (PoLO.OS). Analy.l. 

of HI titr. dllZ'lng dlff.r.nt p.rioda .howed that the 

d ...... a. in HX titre of group It. and B were obll.rv.d 

t .. om 28th clay poat-va.oll1ation on_rd.. The me.n 

HI t;itrea ot group. It. .nd B we ... 226.33 .nd 466.33 

.... p.otlv.ly •• nd in gl'Oup C it _0 808.12. Th. 

data p ... t;aining to HI t;it .... ot ditf.r.nt; "I'OUP. 81'. 
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presented in ,.ble. 9 to 19 and Figure 2. 

f2!1-yaoa'pa4 R .. oti.ge. 

Poat-vaooinal r_otions weI'. observed in siz 

birdS of group A (30 per oent) aDd five birds of group 

B (2~ p.r oent). Th. most proIDinent aymptOID ob •• rved 

~s paralyeis of the l.cs (Plate 1). Four birds 

sbowed paralysis of both lecs 1iIhil •• even showed 

only 00 one leg. Of tho birds that Showed qnilate~ 

paralysis, five were af~ect.d on the l.tt side aDd 

two on the right Side. Paralysis ot the lett wing 

.a noted in two birds of group A. All the aftected 

birds showed droopines.. One bird in group B had 

weaknes. of the neck. .A.ll the birda 1iIhich showed 

reaotions died. Theae r.aotions were obs.rwed troID 

the titth to th. 11th day post_vacoination in oas. 

of group A and froID tb. tifth to the ',th day 

poat_vaooination in ca.e ot group B. However, one 

bird in group 11 1iIhioh showed sympto .. of paralyeis 

frolll the sixth to the tentb day after shotdng 

apparent recovery di.d on tbe 52nd day post_vaccina

tion. 

i'ost-lIIOrt_ examination of the dead birds showed 

emp ty bowel, haemorrhagio enteri tis snd fluidity of 

the in.testin.. The highest _bel' of 111'01'1118 recovered 

was 223 froID a bird of group A and the lowest number 
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recovere~ was :39 trom a uird ot group B. 

l'o.'-vaoolna tiOl! reaotions were not s"en in any 

of the birds of group C. One bird in this ,Jronp 

died due to non-specifio cause •• 

Ul.top.~logic.l Studi ••• 

1lI.I.rs. of Fabricius showed abundant well tormed 

plicae. Numerous well orpnised tollicles and 1II04er

ate17 thick strawa were observed. J30th oentrlll and 

peripheral lymphoid oell" wi thin the follicles were 

hypertrophio aM hyperpl.atic (Pl.te 2). 

Dra\n sbowed small toci ot degeoeration in the 

oer.brum (Plat. ,). 

soia'io nerve showed .U.gh1: oede ... a'ld aaounl 

de~eneration oharacteri.ed b7 swelllQg (?la1:e 4). 

Cballens, T.st. 

Out of tbe sia birds use4 tor ohallenee, tour 

birdS trom the experimental group ("roups A and B) 

ahowed .. imilar ey'wptolil8 suoh aa droopine.'!!, loss ot 

apetito and ~eJMralised .eaku •• b. Greyish white 

diardloea and droopy wings were observed in three 

aud two oase .. relilpeutive.i.y. I'be.e birds reoovered 

trom the illne ... by the 12th day. lbth the bir,",s 

that were .u~J.cted to ol~llenge trom t~e oontrol 

group (group C) r"sisted the ohallenge without ahowing 



any sYUll'tolD8. !lovever, DO mortality tea ob.erved 

atter cballenge in any ot the grouP •• 

:3) 



TABLES 
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Tabl0 1. Nlalber of ___ I'OOOV __ attol' oapol'i_nkl 
tntootion with !. IIlli ogga. 

----------.--------------.-------------------.------
SOl'ial Numbol' ot Oya ... iniatored -----------------------.------------------NWllber 1 000 1 500 ______________ 1 ____________________________ , _______ _ 

1 

2 

J 
4. 

9 

17 
39 
,9 
63 

21 

42 

66 

97 
187* 

_____________ • _______________________ w _____________ _ 

Moan 

---------------------------------------------.------
* Diod on tho 29th day poat.intootion. 



'liable 2. ErythrOcyte count (millions/o ... ) in birds ot sroup. A. B aDd C. 

--------------------------------------------------------------.----------------------------
DaYI' 
belore/ aroup A Group B Group C 
po.t- --------------------------------------------------------------.-------------------
"..ooi- 1 2 3 4 !I 1 2 3 4 5 1 2 , 4 .5 nation -------------------------------------------------------------------------------------------
Belore 
"..ooi-
nation 1.56 1.72 1.68 1 • .50 1.66 1.76 1 • .:s8 1 • .56 1.64 1.69 2.18 2.17 2.09 2.01 2.08 

30th 1.62 1.78 1.74 2.04 1.68 1.89 1.73 1.68 1.61 '.72 2.26 2.11 2.35 2.27 2.4, 

60tb 1.94 2.06 l.79 1.89 1.89 1.84 1.78 1.86 1.76 1.84 2.19 2.1.5 2.42 2.36 2.26 

90tb 1.87 1.98 1.92 2.01 1.9.5 2.08 2.01 1.86 1.9) 1.99 2 • .:18 2.18 2.28 2.)9 2.28 

------------------------------------------------------------------------------.------------
Mean 1.81 1.79 2.24 -----------------------------------------------------------------------.-------------------

--------------------------------------.----------
$olU'oe.t sa; MSS F -------------------------------------------------Bet_en 
groupe 

Period 

2 

) 

Error '4 0.54, 0.010 

31.SO* 

--------------------------------.----------------
l~ta~ 59 ).687 
--------------------------------------------~----Critical ditterence (cn) • 0.064 
Hitt.reuoe bet.,.en ___ of! groupo It. & c. 0.446· 
Oi1'terence between mea_ ot groups B &. C .. 0.422* 
*Denotes .ignltloant ditterence. 

u .... 



Table ). l.eukooY$e count (thOU8ancls/o._> in birds ot groups A. Band C. 

---------------------------------------------------------------------------------------------------
TlBya 
before/ p08t_ _ __________ 2!O-YR.! ________________________ 2!!!2.! _______________________ 2!!~ ___________ _ 
vaooi- 1 :2 ) 4 5 1 2 ) 4 5 1 2 , 4 5 
nation ---------------------------------------------------------------------------------------------------
Betore 
vaoci-
nation 4).72 114.4:; )8.)9 34.613 )8.64 48.72 42.18 50.18 46.74 44.18 25.60 18.88 27.94 )0.60 22.,4 

30th )d.67 42.)8 .:33.58 )3.71 )7.82 16.96 40.67 39.68 40.10 40.62 22.'5 21.,4 28.96 24.78 27.96 
both 37.48 41.68 )6.21 28.64 2U.16 41.38 40.11 )7.67 41.70 40.91 21.68 20.66 26.70 27.60 25.60 

!2~ ____ ~-!!2_!!~!~_2!~!2_:~Z2_!7~!! __ 2~~!!_2!~!!_2!~!!_2!:20 __ ~1~22 __ !2~22_~!~2~_!!:!2_!~!2_!~:!2 
Mean )6.54 40.87 25.08 ---------------------------------------------------------------------------------------------------

Analysis ot Variance Table 

---------------------------------------------------Souroe dt 55 MSS F ---------------------------------------------------
2 2640.487 

Period , 
Brror .54 860.991 1.5.944 ---------------------------------------------------
Total 59 )707.0d6 ---------------------------------------------------
CD • 2 • .5) 
1>itterence between __ o~ groups A &. C • t 1.461 * 
D1~terel1ce between ... ns ot groups n & C • 15.707* 
* Denotes signitioant ditferenoe. 



Table 4. Haemoglobin (gram. percenta~e) in birde of groupe A. B aDd C. 
-------------------------------------------------------------------------------nay. 
before/ 
po"t
".oci
nation 

_______ ~!!!£_~ ________________ 2!!~_! __________________ 2!~~e_~ _______ _ 

1 2 .5 1 2 4 .5 1 2 4 .5 
-------------------------------------------------------------------------------
Before 
vacci-
nation .5.8 6.6 7.2 5.8 .5.4 6.6 7.2 4.4 .5.6 6.0 9.6 10.2 10.8 7.2 9.2 

30th 6.0 7.2 7.8 6.8 7.8 7.2 8.4 6.2 9.2 7.8 10.8 10.4 12.6 8.6 9.6 

60th 8.2 9.4 10.2 8.2 7.8 8.8 9.2 6.6 9.0 7.8 10.8 11.0 12.8 1S.4 !:I. 6 
90th 7.8 9.0 10.6 8.0 8.2 10.6 9.4 7.8 10.8 8.2 11.2 11.0 1).0 8.4 10.2 -------------------------------------------------------------------------------
M .. n 7.69 7.84 10.27 -------------------------------------------------------------------------------

Analy.ia of Variance Table 

-----------------------------------------
Souroe dt SS NS& F ----.--------------------------------------------

2 

) 

27.60* 

!!!o-! _________ 2~ _______ ~~=2!_ ______ !~~~ ________ __ 
!2!--! _________ 22 ______ ~!Z~12 ____________________ _ 

co. 1.284 
Dlfferenoe between .eana ot groups A 4 C • 2.58** 
Ditference between ... na of group. B &. C .. 2.4)** 
*1lenote •• iguiticant difference at fi".e per cent level. 
**nenote. significant differenoe at one per cent level. 



D8yi------------------------------------------------------------------------------------
before/ 
poat_ 
_ocl
lation 

________ 2!!2!_! ____________________ 2!!!2-! ____________________ ~!e_2 ________ _ 
1 4 , 1 4 5 1 2 , 

----------------------------------------------------------------------------------------
Before 
_ccl-
lation 2.20 2.10 2.70 2.60 2.40 J.OO 2.60 2.20 2.20 2.70 4.00 J.80 J.60 4.20 4.00 

JOtb 2.40 2.20 J.2O 2.90 2.70 J.20 2.60 2.70 2.40 2.70 4.40 4.70 4.40 '.90 J.9O 
60tb 2.80 2.40 J.JO J.10 2.80 J.80 2.20 2.90 ,.20 J.60 4.90 5.20 4.60 ,.10 ,.40 

90tb 2.80 2.60 J.JO J.10 J.4o J.80 J.10 J.OO '.00 J.4o 5.40 '.70 5.40 5.20 4.90 ----------------------------------------------------------------------------------------Mean 2.75 J.J1 4.6, ----------------------------------------------------------------------------------------
---------------------------------------------------
SOlU'oe d~ SS MSf" F ---------------------------------------------------
Between 
grollp. 

Period 

10 tal 5~ ,,9.01 J ---------------------------------------------------
en. 0.2J5 
Difference between meana of groupe A & C • 1.~d,* 
Difference between m_na of grollpa B &, C • 1.720. 

-Denote. a1gniflcent dlf1'erenoe. 



Tabl.e 6. mfterential count of leukocyte. (%) in bird. of group. A. D and C. 

----------------------------------------------------------------------------------
No. Betore Po.t-9aocinal interval 

waoolnatioD ------~i&-------------£~ib--------------~Ib--------------------------- ------------------------------------------
H L M B B H L M B B H L M E B H L M E B ----------------------------------------------------------------------------------

Group A 1 37 58 1 3 1 :J:J 62 0 , 0 :JS56 1 8 0 37 '7 1 4 1 
2 3S~ 2 6 0 42 49 1 7 1 41 !S:J 1 .5 0 39 ,2 0 8 1 
3 47 :J8 , 10 0 28 59 2 9 2 )9 56 1 4 0 32 '7 1 9 1 
4 :JS '9 1 5 0 37 60 0 3 0 44 ,4 0 2 0 41 49 .3 , 2 , 42 48 1 8 1 41 5' 1 3 0 47 SO 0 ) 0 40.5) 1 6 0 

Group B 1 46 45 1 8 0 39 49 2 9 1 41 49 1 8 1 43 49 1 6 1 
2 40 47 5 6 2 SO ,6 4 8 2 44 44 2 9 1 " 41 1 , 0 , 39 .52 2 6 1 40 52 1 6 0 41 SO 1 8 0 SO 42 1 6 1 
4 40 " 1 7 1 43 48 2 6 1 48 41 2 9 0 ,4 41 1 4 0 
5 43 52 1 4 0 44 SO 1 4 1 49 46 0 4 1 48 44 1 6 1 

Group C 1 49 45 1 2 3 38 56 2 3 1 ,2 44 1 2 1 41 49 1 2 6 
2 47 46 1 3 , 49 48 1 1 1 49 44 2 4 1 47 SO 0 1 2 
J .51 44 1 J 1 4848 1 2 1 44 " 1 2 2 44 SO 1 2 , 
4 42 .52 2 , 1 44 49 2 3 2 46 SO 1 2 1 47 49 1 3 0 
5 47 47 2 2 2 49 44 1 4 2 40 53 2 ) 2 49 47 3 1 0 

.---------------------------------------------------------------------------------
H- Heteriphil, L - Lymphoo".te, M - Monocyte, 

E - Eo.inophil, B - tla.ophil. 



Table 7. Mean value. ot differential count in 
bird. ot group. A, B aDd C. 

------------------------------------------------------
H L M E B ----------------------------------Group A )8.7' 5'.95 1.15 5.65 0.50 

Graup B 44.75 46.50 1.60 6.45 0.75 
Group C 46.15 48.30 1.'5 2.40 1.75 
------------------------------------------------------

40 

Ditt.rential oount - Overall compari.on 
ot group. - Chi-equare value with one dt. 

------------------------------------------------------2!!!e! ______ g ________ ~ ______ ! _______ !_.-______ ! _______ _ 

A vi. C 

B vi. C 0.4' 0.68, 0.42 '7.068** 8.00** 
-------------------------------------------------.----* nenote •• igDitioeDt ditterenoe at tive per oeDt level 

** neuotes sign1tioent ditterence at one per cent levsl. 

H - Heterophil 
L -Lymphooyte 

M -Monocyte 

E -EoSinophil 

B - ,Basopbil 



Tabl. 8. a_up via. oolllp8riaon of ditt.rential oount - Chi-aquar. 
_lue vi th 0_ dt. 

--------.---------------------------------------------------------------.---------
g!!!£!------------------~--------~--------~--------!----------!--------~:!!!!!----
A .,/a e ).147 1.007 0.520 8.020*" 5.)33* Betor. 

vaooination 
A vIs C 5.400* 3.019 0.818 4.900*· 1.600 30th day 

A vIa C 1.430 1.427 1.600 2.314 7.000· 60th _y 
A vIa c 3.647 1.0:)1 0.000 12.902·· 2.250 90th day 

----------------------------------------------------------------------------------
II vIa C 1.766 0.)50 0.520 7 • .360·" 2.571 Betore 

_eeination 
B vIa c 0.324 0.168 0.889 8.696*· 0.333 30th day 

B .,/a C 0.149 0.305 0.769 12.255·· 1.600 60th day 

B ~/a C 0.840 1.697 0.091 9.000·· 4.570 90th day 

-----------------------------------------------------.-----------.----------------
Critical value ot Chi-aquare with one df • 3.84 

• Denotes aignificant ditterenoe at 5~ level. 

""Denotes aignificant di ••• reno. at '" 1_e1. 



Table 9. HZ titre at varying intaryale poet_vaccination among allPari_nbl bird. 
?t grot:~ A. 

-------------------------------------------------------------------------------------------
!!.---------~-------------------------~!!!=!!!!!!!!!!!-!!!!!!!!-1!!Z!l _____________________ 

7 1~ 21 28 3' 42 49 ~ 63 70 77 84 91 98 10' 
~----~----80----ao---160---1~--;2o---;iO---;20---320---;20---32o---1'o---1~---~---~ 
2 80 80 ao 80 160 160 160 160 160 ,20 160 160 160 80 80 
3 40 40 40 80 160 320 '20 '20 640 640 640 6 Ito ,20 '20 '20 
4 160 160 160 640 640 61to 320 320 160 160 160 160 160 160 160 ,- 20 .. .. .. .. - - - .. .. .. - .. .. .. 
6 20 Ito 40 J20 640 1280 1280 1280 640 640 640 61to ,20 80 80 
7 20 20 ao 80 640 640 040 640 640 160 160 160 160 80 80 
8· 40 .. - .. .. .. .. .. .. .. - .. .. .. 
9* 20 .. .. .. .. .. - - .. .. .. .. .. .. .. 

10 166 ,20 '20 1280 1280 640 1280 640 640 6 Ito 320 160 160 160 80 
11 20 160 160 160 160 160 160 80 80 80 80 80 80 40 40 
12 40 160 '60 160 80 80 80 80 80 80 80 Ito 40 20 20 

" 20 20 80 ao 160 160 160 160 8'.) 20 Ito Ito Ito Ito 40 
14- 20 - .. .. .. .. .. .. - .. .. .. .. .. .. 
15 40 130 80 '20 160 160 80 160 80 80 80 40 40 40 40 
16 40 40 160 320 320 160 160 160 160 80 80 80 40 40 40 
17- 40 .. .. .. .. - - .. .. - .. .. .. - .. 
18 20 80 '20 320 160 '20 320 320 ,20 80 bO 160 80 80 40 
19· 20 .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
20 40 320 320 640 640 J20 160 160 160 160 80 80 80 20 20 
---------------------------------------------------------------------------------------------Diad. 



Tabl.. 10. HZ titra at varyiDg iat.rval.a poat_vacoi_tioa alllODg • .speri.aatal bird. 
~o liroUP B. 

--------------------------------------------------------------------------------------------!!-. __________________________________ ~!!!~!!!!!~!!!2_!!!!!!!!_l~l!l _____________________ 
______ 1 ____ !~ ____ !! _____ !~ ___ 2~ ____ !~ ____ ~2 ____ 2! ____ ~2 ____ 12 ____ 17 ____ ~~ ____ 2! ____ ~! ____ 1~~ 

1 20 20 80 80 160 320 320 320 320 320 160 160 160 160 160 
2 20 80 160 160 320 320 320 320 320 160 160 160 160 80 80 
3 40 160 640 640 640 320 320 320 160 80 80 80 80 80 80 
4* 80 160 160 160 160 - - - .. .. .. .. .. .. , 160 160 640 1280 640 640 320 640 640 320 320 320 160 160 160 
6 320 320 1280 1280 1280 1280 640 640 640 320 320 320 160 160 160 
7 40 160 1280 1280 640 640 1280 640 640 640 640 320 160 160 160 
8 80 320 2.560 2560 640 640 640 640 160 640 160 160 160 160 160 
9 80 80 80 80 )20 .320 160 160 160 160 160 160 80 80 80 

10 40 40 40 160 160 320 320 160 160 160 160 80 160 160 80 
11· 80 320 1280 1280 640 640 640 .. .. .. .. .. .. .. .. 
12 80 320 1280 1280 1280 320 640 640 640 640 640 160 160 80 80 
13 40 320 640 1280 121:10 640 640 640 640 640 640 640 1280 640 640 
14* 40 .. .. - .. - - - - .. - - .. .. .. 
1S 160 1280 5120 5120 ,,20 1280 1280 1280 640 640 640 640 640 640 640 
16 20 320 .320 160 160 160 160 160 160 160 160 40 40 80 80 
17 40 320 1280 1280 1280 640 640 640 640 640 320 320 40 40 40 
lS* 80 80 - .. .. - - .. - - .. - .. .. .. 
19 40 640 640 )20 80 160 160 160 160 160 80 80 80 80 40 
20* 40 - .. .. .. .. .. - .. .. .. .. - .. .. 
--------------------------------------------------------.-----------------------------------
• Died 



Tabl.. 11. H:i ti tre _ t varying int.l"Y8la poat-_ccination --ac .lIPari •• ntal bird. 
o~ grollP C. 

-------------------------------------------.-----------------------------------------------!! ____________________________________ ~!!!=!!!S!~!!2!_!!!!~!.1E!l!l-___________________ 
_____ -1 ____ !~ ____ !! ____ !2 ____ ~ ____ !! ____ ~ ____ 2! ____ ~2 ____ !~ ____ 7Z ____ ~! ____ 2! ____ 2!_ __ 122 

1 80 320 ,20 1280 1280 1280 1280 1280 640 640 640 640 640 640 640 
2 40 160 640 1280 2.560 2.560 1280 1280 640 1280 1280 1280 1280 640 640 
J 20 SO 80 ,20 '20 ,20 '20 160 160 80 80 80 80 80 40 
4 80 160 '20 1280 1280 2.560 1280 1280 1280 1280 '20 '20 '20 ,20 '20 ,- 80 ,20 '20 J20 - - - - - - - - - - -6 80 160 1280 1280 1280 640 640 640 640 '20 ,20 ,20 ,20 160 160 
7 40 640 2~ ,,20 .5120 5120 1280 1280 1280 640 640 ,20 640 640 640 
8 40 160 160 640 '20 ,20 ,20 '20 ,20 '20 '20 ,20 '20 ,20 '20 
9 40 160 '20 1280 1280 1280 1280 1280 1280 '20 640 640 640 640 640 

10 80 ,20 '120 ,120 640 640 640 640 640 640 640 640 640 640 640 
11 160 160 ,20 ,20 640 2560 2,560 2.560 640 6 .. 0 640 640 '20 320 '20 
12 80 .320 640 640 640 640 )20 640 640 640 640 ,20 6110 640 640 
---------------------------------------------.---------------------------------_ ... ------.-
- Dled 



Table 12. Mean HZ ti tre. o~ experi.ental birdll 
at varyinB po.t_vaooination period •• 

-----------------------------------------------------nay. po.t. 

7th 
14th 
21.t 
28th 
3,tb 
42nd 
49th 
56th 
63rd 
70tb 
77th 
84th 
9tat 
98th 

105tb 

.;4.29 
114.29 
148.57 
331.4.3 
J77.14 
382.86 
38B.57 
342.8':; 
297.14 
247.14 
208.57 
185.72 
131.43 
99.29 
8.5.71 

78.67 
,)()2.67 

1069.33 
1130.67 

9.33.33 
5)'.33 
522.67 
490.67 
405.33 
.318.67 
309.33 
242.67 
234.67 
184.00 
176.00 

67.27 
240.00 
967.27 

1687.27 
1512.73 
16&7.27 
1018.18 
1032.73 
741.82 
647.27 
!)60.00 
.501.82 
530.91 
472.73 
4,54.55 

-----------.-----------------------.-----------------
Mean 808.12 
-----------------------------------------------------



Table 13. Analysis of variane. - Group vt.s. 
eomparisoD of HI titre •• 

----------------------------------------------------Source dl SS MaS F ----------------------------------------------------
Between 
group. 

Error 

2 

42 
2}67423.983 1283711.996 10.27~* 

,245947.787 ,24903."9 
----------------------------------------------------
'fotal 44 7813J71.770 
----------------------------------------------------
Critical ditferenoe (en) • 260.422 
Differenoe between ... n. of group. A & C • 502.121* 
Differenoe between .ae .. of group. B & C ~ 341.998* 
* Denote. signifioant differenoe. 

Table 14. Analys1. of varianoe - Period wi.e 
comparison .f HI t1 tree ( Se"en 
day. post-vaccination). 

----------------------------------------------------SourCe dl SS MSS F ----------------------------------------------------
Letweliln 
groups 9641.026 4820.51J 1.666ns 

2893.197 
-------------------------------------------------_.-
Total " ----------------------------------------------------
r!8. Not s1()nltloant. 
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Table 15. Analyeis of varianoe - Period vise 
oomparieon of HI U*ree (28 days 
post.vaooination) 

47 

------------------------------------------------------Souroe dt 5S MSS F ------------------------------------------------------
2 

Error 40 

,,4526,.22, 3.523-

1460'78.599 
------------------------------------------------------
1'0 tal 42 
------------------------------------------------------
cn .or groupe A 4 C ~ 475.439 
CD for group. B & C m 455.666 
uttferenoe between weans of croup. 
Differenoe between .eans ot groups 

-Denotes siGnificant difterenoe. 

A. 01 C 
B & C co 

Table 16. Analysie of ~rianoe - Period wi.e 
oomparison of HI titre. (49 days 
poet.vaooination) . 

------------------------------------------------------Souroe df SS MaS, ------------------.-------------------------------.---
B"1;,,..tm 
groups 

Error 

2 

38 
12193512.829 
244,0389.610 

6096756.414 9.475. 
643431.306 

-----------------------------------.-._-.-------------
1'0 tal 40 

------------------------------------------------------Cll for groups A "', C • 6,4.141 
CD for sroLlp. l3 6 C ,. 63,5.900 

»ltterenoe between means of sroup. A .. C • 1298.701. 
!)ifferenoe be1;ween meane ot group. 1l .. C • 11'7.273-
*1)euot88 eignifioant differenoe. 
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Table 17. Analysis ot variance - ?eriod wi.e 
ooaparison (70 days post-vaocination) 
of birds of groups A, B ant C. 

-----------------------------------------------------Souroe df SS MS!.; y -----------------------------------------------------
aetw."n 
groups 

Error 

2 

)7 277)077.229 
-----------------------------------------------------'fotal 39 3777910.000 
.----------------------------------------------------
CI) for grol!p •• " '" C .. 22).47' 
CD for groups BILe. 220.17) 

~ifferenoe between means of groups A A C • 400.1)0* 
"ifference b.tweeli means ot groups B &, C .. 268.606* 

d Denot.s signiticant ditterenoe. 

Table 18. Analysis et varianoe - Period vis. 
cOlllpsrl.on of III ti tre:l (91 days 
post_vaccination) 

------------------------------------------------------
Souroll' df S5 M55 F 

------~-----------------------------------------------
netween 
srnu'.e 

};rror 

2 

)7 

10)2y.4 .J~9 

2,6763'.671 
!i161fl:?16!i 

69.395."9 
------------------------------------------------------
'total )9 j600000.000 

------------------------------------------------------
CD for groups A & C • 215.0)6 
cn tor cr':)uplI n (} c .. 211. ~60 

Ditteret,os betw.eu mealil. of groups A .. C .. )99.481. 
TJlffel'e1l0e betwe.n lIleans of «roup. B " C .. 296.242. 

* nenota. significant differenoe. 



Tabl. 19. Analyala of variance - l>.riod Via. 
cOlllparhon of 111 t;1 tree (105 daye 
poat-vaocinaticn) 

----------------------------------------------------
Souro. df 55 MSS F ----------------------------------------------------

'7 
44,292.208 14.",

:J0502. 01.: , 
----------------------------------------------------Total '9 201.'5160.000 
----------------------------------------------------
CD for groupe A & C • 142.,6, 
CD fur sroupe B & C • 140.459 
Difference betw.en meana of groupe A & C .. ,68.1:1,,* 
Differeno. betwe.n _ana of srouV. B " C • 278.,4,. 
* Denotes .1gnifioant diff.reno •• 
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Fig. 1. Cal.tbr .... t· ,11 <":i.f've- for prote.f.tl detormination. 
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DISCUSSION 



J>:ISCUSSION 

The present inve.tigation waG intended to .tudy 

the ettect at !. calli inteotion on the i .. une 

re.pon.e and po.t_vaccinal reactions in bird. vaooi

nated with RanUcbet di .... e vaocine. From ttl. peru.al 

at the literature it app .. r. that very little work 

.e.me to bave been done on tbe effect of !. calli on 

Newcastle di ..... vaocination. Such a study will be 

more r.levant in developing oountrie. like India 

where the poultry are maintained under poor dietary 

and unbygienio oondition. whioh vill favour bigb 

prevalenoe at paraaiti ••• 

In thi •• tudy, artitioia1 infection of ohicks 

with 1,000 and 1,500 ova ot A. galli re.ulted in 

the d.velop.ent of, on an average, 37.4 and 82.6 

WOrm8 r.apectively (Table 1). Baudet (1930) reported 

that the number ot WOraG ws not proportional to the 

oondition of bird. and that even a ... 11 aumber of 

worma might be responsible for weakened condition of 

chicken. Moo.y (1931) has opined that even the 

presenoe ot tour to tive WO~ in ohicken and 15 to 

20 in young hen. may prove fatal. However, during 

tbe preliminary as.e.s.ent ot the intectiv. do.e, 

only a .ingle ... e of IBOrtality oould be obeerved 



\\\/ II 

" 
~icb had a heavy intection with 1~7 WO~. 

The .yapto .. ob.erved in bird. during the 

pr.liminary study were loss ot apetite, droopines., 

ott t.ed, stunted growth, untbrittin •• s and 

diarrho.a. Similar .YlIIPto_ have also been described 

by Sundaram.l!!.l. (1962), Seneviratna (1966), Khouri 

and Panda (1970), Amer .I!!.l. (1976) and S~ul.by 

(1976). However, the symptoms such a. droopy wings, 

1., weakne.s and partial paresi. de.cribed by Deo 

(1964) and SeneTiratna (1966) vere not olMlerved. 

l1.e .. tologleal .tudie. rev .. led a .ignltieant 

r.duction ln haemoglobin and erythrocyte count Whl1e 

the leukoc~e count sboved a signilioant inor .... 

as compared with the control (Tabl.s 2 to 4). 

Eosinophilia was mark.d in both groups Wh.n oompar.d 

wi th tb. control (Table. 6 to 8). Tbis is in agree-

ment with the tinding. ot Oeorc.kutty and D'souza 

(1967), Kauabik and s.n (1978) and Peter (1976). 

'lbe average •• rum proteiD oont.nt of A. galli 

int.cted group. were significantly lover thaD that ot 

the control group. Dubinaky.l!!.l. (1976) and Ti.ard 

(197'1) bsve also olMlerved eimilar reduc tion ill tbe 

level of serum prot.in in A. ,alli inlect.d chick.D. 

Th ••• r.duction in tbe •• rum prot.in l.v.l • .. y 

probably b. due to r.duoed intake 01 te.d a. the birds 



w.r. showing inanition and unthrittn.... Mor_v.r, 

it is .1.0 po •• ible that th. di.t.ry prot.in was 

not tully .vail.bi. to th. birds •• they were 

harbouring a h_vy '1101'81 lnt.ctlon. 

Tb ••• an HI titre. ot group. A, B and ever. 

226.3'. 466.'3 .nd ~08.12 respectiv.ly and th ••• 

ditt.renc •• vere .tati.ti .. lly .igniticant. The 

group A which lIB. tnt.cted with 1,.500 ova had the 

lowe.t •• an HI titre and in group B wh.re the 

intective do •• lIB. only 1,000 egg., the ... n HI 

titre _. bigher wh.n oOlllpared to group A. Maxi_ 

.. an HI titre _. obaeZ'Yed in group C which we. not 

inteeted with A. HaUi. Tbt. indioated that. 

a.caridia.i. baa d.t.nite intlu.,~. in reduolng th. 

188IIun. r.s"ona. to .e_aatle di •••• e vaoci_tion and 

tbat the HI titre. ditt.r at ditterent level. ot 

int.otion as it _. observed tbat heavi.r the 

int.otion. low.r th. IiI ti tr •• 

52 

Tb. mean peak HI titre ot group. A. B .nd C w.r. 

,88.57, 11)0.67 .nd 16g7.27 and tb ••• w.re ob.erv.d 

during 49th. 28tb and 2Uth day post_vaccination 

re.pectiv.ly. In th .... e ot group A, tb. worms 

would bave tully d.v.loped at th. ti.e ot vaccination 

.nd sine •• p.riod ot Old to 29 days ar. normally 
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required for 1;he fl111 development of tbe tI01'BI 

a. obaerved ln the prelimihary studles and sube1;a_ 

tlated by tbe findlng. of Deo and Sriw..taw. (19'5), 

and varghe.e (1966). Moreover, tbe DIlmber of 1«I1'BIB 

developed in this group will be ulOre as the bird. in 

tbi. group received 1,500 ~. salli ova. The.e taotor. 

may be the probable cause. for a low HI titre and for 

delay in reaching the maan peak HI titre. In croup 

B the W01'BlB were likely to be i ... ture, .inoe they 

had reached only 14 day. of age at the time of 

ftooination, and the ino .... lum w. a180 low .en 

compared to croup A. In the 11ght of the.e 'actor. 

II high.r mean III titre c.uld be attalned earlier 

(28th day) when .ompared to sroup A. Tbe mean peak 

HI titre w. reached earlier in group B when compared 

to group A. Tbi. could be probably be_use tbe 

i_ture W01'Bl8 perhaps may not bave IllUch influence on 

tbe antibody production. In group C, tbe mean HI 

tltre ws the higbest and also tbe peak ws reaobeel 

on the 28th day ae it did not have tbe influence of 

eitber the immature or tbe adult W01'BlB. 

Thi. lowered mean III titre, mean peak HI titire 

and the delay in reaching the peak observed between 

tbe groups A and B in comparison tio C may probably 



be d~e to the poor utilisation of protein by the 

birds, as it ie indirectly reflected on the ser~m 

protein level. This impaired protein utilisation 

may be infl~enced more by the presence of adult 

worms when compared to i_ t~re ae evinced by the 

difference in HI titre of croupe A and 8. Ti.ard 

(1977) has attributed imbalance ot protein .etabolism 

to be a ca~ee of ~ccination failure. 

:In croup C the mean HI titre r_o.bed t11e peak 

on 2dth day po.t.vaccination and .. _ined a1mo.t 

stationary till 42nd day. and the HI tit .. e decline. 

gradually to 454.55 by 105tb day poat.vaccination. 

In croup B a1thousn the HI tit .. e reacbed the peak 

in t11. 2dth day po.t.YllcoinatioD, it aterted 

declining rapidly till it reached a tit .. e ot 176.00 

by 105tb day poet_vaccination. :In croup A the 

hishe.t peak 'WaS reached by 49th day post.vaccination 

and the HI t:l tzoe deolined eharpl,. when compared to 

Group B and reached 85.71 by 105th day. post

vaccination (l'iC. 2). 1'be •• ditte .. enoe. ill tbe 
\H

i
• " (,., .!.(.. , ... { .t: 

rate of d.e1ine of HI titre in lP'Oupa At; B
h 
.... C lII&y 

be due to the p ... aence of worme. It lola_ obaterved 

during the preliminary atudy that teeding of 1.500 

and 1.000 ova resulted in the develop .. nt on an 

average i.i2.6 and 37.4 WOZ'lllll reapectiv.ly. Thua it 



oaD be i.nferred that group A have almost double the 

worm burden loIben compared to group 11 loIbi.ch may be 

the probable r ... on tor ahowing the aharp deoline 

of 1i.1 ti tZ'u and reaching almoat leas thaII half' of' 

the IU titrelfbtdl cOfllpared to group B by the time 

it reached 105 day. po.t-vaccinatlon. 

Po.t-vaccinatlon reactloDS were obBe.rved ln 

55 

.iz bird. ()O p.r cent) of' group A and f'lve bird. 

(2' p.r oent) of group B. The reaction observ.d 

wore mo.t1y of the para1ytio Dature. The important 

.ymptOm8 obB.rv.d were droopin •••• para1y.is of 1.g •• 

wing. and f'ollowed by _rta1ity in all the bird •• 

In the control (croup C) non. of the birds .howed any 

reaction. Po.t_vaocinal reaotlona bave been report.d 

with 'Mukte.war' (R2B) and 'Xo_rov' atrains of 

Ranikh.t di ..... vaooine by several work.rs (S.etbaramsn. 

1960, Thorne end MaoL.od, 1960, Ran.on, 1972 and 

Tan_ni end MaUk, 1978). Se.tbars_n (1977) have 

not.d tbat .imi1ar reaotiona ooour in on. to tvo per 

oent of the bird. aft.r vacoinatlon without oomp1.t. 

r.oov.ry. Row.v.r, in the pr ••• nt .tudy non. of the 

birds 111 group C bad any po.t_vaooina1 reactiona. Th. 

high.r rat. of' poat_vaocinal reaotlons (25 to )0 per 

o.nt) in group A and B can b. attributed to tbe eff.ot 



of asoaridiasis. :In support of this, lAO (1960), 

i:ienevira tJIQ (1966) and SeethaJ'8wan (1977) have 

reported that il birds bave a very heavy 'WOl'ID burden, 

the vaooination reaotions may beoome more aoute," _ I. ., a. Under lie1d oornU tions where the 

incidence of worm inteotion may be oompaJ'8tively hlah 

tile chanoe. 01 vaooination .. eaotion _y be more. 

disease, two birdll _ch from groups A and il (40 III 

titres each) and two birda lIfO. ""oup C showil1G lowest 

HI Utres (160 and 320) were ohallenged. All the bird. 

wi th8tood the ohallellBe. However, tho birds of groups 

A and 11 showed mild form 01 the di"ealle while none of 

.he birds in the control group ahowed Bny symptoms. 

nBnohev et ale (1978) and Peteraon (197~) reported --
tlla 1: the birds with 'I:[ ti tre 01 1.40 or higher can 

withstand the ohallenge while tho •• with '.20 or 

l.s. may be susoeptible. The mild symptoms shown by 

the birds of~roups " and Balter oha11enge, although 

they had a titre 01 1.40, _y be due to the worm 

burden. 

The results of the present .tudY clearly indicated 

tha t the itrmune response ot birds due to N'ewaastle 

disease vaocination is reduced by!. aa11~ infectlon, 
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the magnitude of reduction beina related to the 

eevert ty ot 1oIOJ'III burden. FlU'thel"lllOro, it alllo 

revealed that poet-va.clnal reaotloDlt are more in 

birde inteoted with !. gal1i. Ackert (1927), Panda, 

and Krlebnamurthy (19.59) lind Georgekutty ond n'80U_ 

(1967) have obeerved that vitamin A status of birde 

play an important role in the reel.bnee to 6.. galli 

inteotlon. During the praeent etud7 the birds were 

given t.ed oontaining adequate quantity of vitamin A. 

In thie context it ie rele .. nt to point out ":hat, 

under conditioDlt of poultry rearing practioed by the 

tarmere where the vitamin A statue of birds is likely 

to be low. there i. increased poesioility of hieher 

11101'1D burden than obeerved in this exveriment and 

ooneequently the impaot ot poorer immune responee as 

well .a .evere vaocinatioe reaoti~na are likely 

to be Il1O re. 

Theretore. de1olOrmina ot birde periodically 

shculd be a rouUna preotio .. fJbat oould b8 I1I1J~eated 

to tarme" to improve the etficacy of Newea.tle 

dlseas8 vaocinatlon oontrol prosramme. 



SUMMARY 



SUMMARY 

The effeot of ~. salll inteotlon on Newcastl. 

dl ••••• vaoolnation was lDY •• tlBated und.r controll.d 

oonditions. Wblt. Lechorn ohiok.n w.r. utili •• d for 

tbe study. A total of 52 obioke ot tour w.eks ot 

.ge well' •• roup.d into A, B .nd C, witb 20, 20 and 

12 birdS re.p.otiTely. Group. A and B were lnfected 

with 1,500 .nd 1,000 0 ... ot ~. sall:l, r •• pecUvely 

aDd sroup C was lett as unintected oontrol. Th. 

bird. of croup A were ... ocinated at eight week. of 

aGe lIIhile ~up fl and ewell' .... ocinated at aiz we.k. 

of .ae with RnV'K' atraiD. 

'tb. param.t.r. studi.d were, ha._telogioal 

ohanges e.ti_t.d at one day pr60r to _ocinstion, 

'0, 60 .nd 90 daya po.t-_oclnatioD, poat-vaocinal 

r.aotions, HI titr.a from .eventh day te 105 clay. 

a t weekly inter..al •• nd r.a,.taoo. te oh.1.lenge with 

Newcastle di.e ••• Tlrua. 

Th. l1a.lIIIltolo~ical clllUI&II. QbaarTed were reduction 

in ery tl1rooyte., ha_globin, •• rum protein, h.tero

phil. and basophils and lnor.... in l.ukooyte. .nd 

eo.ll~phil. in the ~. galli int.oted group •• 
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l'b8 post-vaccinal reaotiona were obllerved 

in )0 and 25 per oent of birda in group A and B 

respeotively. Theae birda ahowed droopineaa, untlu-i

ftines., paraly.ia of lega and vinga. All tbs birds 

which had tbe.e reaotiona died. On autopsy, tbe 

birds ahowed empty bowel, haemorrhagio enteriti., 

fluidity of intestine and worms. None o£ the birds 

in group C bad any reaotion. 

The mean IU t1 tres of groups A and B were found 

significantly lower tllan tbe oontrol group C and 

thi&! decrease if I HI titre .. we. !lOticed fro. 28th 

day POll t-vaccina tion.Ttle lIIean peak HI tt tre. of 

groupl5 A, 13 and C were reaohed on 49th, 28th and 28th 

day poat-vaccination reapeotively. The rate of 

deoline of the HI titre after reao11inci tlle peak w. 
comparatively rapid in group. A and n wnen cOlilpared 

to C. l'he lowered mean HI 'titre, the delay in reach

ing the _an peale lJJ; titre and the rapid docline ot 

the HI titre in groupe A and B Bay be due to the 

pro.enoe of wo~. 

After cballefl8e with virulent Newcastle d:l..ease 

Vb'Ufl, '~11 the birds ldtlusto;)d the ohellel"t!e. However. 

the birds ~.n grollps " 9)'t<J fl develo},ed Q mild form of 

the di.e.~e and recovered. 



The re.~lt. of tb •• t~dy indicated tb. 

n.c ••• ity of d.wor.iag of bird. as a ro~tin. 

proc.cl~J'e in the oontrol progra_e of Ranikh.t 

di ..... ~nd.r fi.ld .. nclitioas. 
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ABSTRACT 

Undor oont~llod coaditiona, tbo ott •• t ot 

A.caridi •• l. on H ..... tlo dl ..... vaccination wac 

inv •• tigatod. ua ... toloCioal .tudio. r .... led 

r.duotion In oryt~oyt.o. ba .... l.bi •••• ru. p~t.ln. 

heto~phU •• Del ba •• phil. and a .. tnor .... in lMalm. 

oyt ••• ad ... :l.nophl18 I. 6.. ell' iatootod birds. 

Po.t.vaooinal r .. ottollll, _.t1y ot 0 p .... lytlo 

natur., vero obo.rvod in 2, - 30 p.r oont .t 10be 

int.ot.d bird.. Th. i.-uno ... oponao ot birds to 

N.voaetl •• i ....... r .... led b,y the HX titr •• , t. 

r.duo.d by A. 10111 tAt.otio., tb ... snitud. ot 

r.duotio .. beiac r.lat.d to th. o .. orl.,. 01 W&'II 

burdon. 41tbousb, all th. bird. r •• t.t.d oball.ag., 

A. e11:l. :l.at •• t.d bird. d.velopod • ~ld 'ON ot 

4:1....... Th. n •• d tor "IlLUn. do.1'IIi1l6 ot birdil 
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