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SUMMARY , 

Mean titrcs of serum rornplcmcnf (C' ) in IOU braijcr chicks trrrna dny n w  to week 
f 3 wcrc r l d c t ~ r ~ i r w d  ~rsrin~ tlrc romplmncnt fixation tmt. 'Rk *  chicks were m n e d  
tu fo r~ r  g ~ ~ u l ~  of 25 cacli r~ ln~ t ly ,  u'lrvaecinatctl urrcl~ancugttl (IlvUu) w h k h  ~ l v c r l  
ns (Imc conlrub, vncci~~t~tcd nncliallcngcd (VUcf, nnvahccinakd ehallc~lgcd ~ v C )  and 
vaccinatcls cltallcngcd (VCJ. 'I'Itcr chkk  in p p ' V U c  a d  V C  wcrc vrtcrimnlal nt 
rvccIc 3-with loenlly p1-0PLmtw1 Nigeriam B i b r ~ ~ ~ r n h o y ~ ~ c  E& ir~kvtious bursa1 k a s e  
v i t i x  CIBDV) vnccipc. Ilrc dtlckr in grwupa UVC: arril VC vrrre cl~dlr~lgud nt wcck 
G by irtiyocular inmulatian with vbmlient 1BDV. Campternear. was first d ~ t e c k d  at 2 
w c c k  of age in chicktnr wlrilc tFte highest menn titre WBi ~bscwcd a4 8 wecks: 
Tlwrt l 'ww l a  4-rnId inrrrnrc in tk mcam litrc of C' in Ibe B W  group nmB r 3-lord 
ii~rrcaac it# tlie VC grou11. 'I ' l~u ncrro tiire of C? WHX Ifmcr 31 the VIlc tbrm thmc a l  
thrl control (UvUc). Thus, cttnllcnge wilh IBDV signific?ntly incrcaucd serunt C 
Icvt:la in chickens w l ~ i l c  vaccinnlion cn,uscd n dermaac. Thc role nf C in l l ~ c  
INI( lsc~~cnesia of 1RD ia d i ; ~ c ~ . ~ a c d .  

INTiWDUCI'lON brcas.t, it~tcstiric and prtrvcn~riculus. 

lul;:cl iolls bunul' rlisc:isc virus (IRDV) 
inrluccs $11 ucutc highly bonlugious 
i r n ~ l i u ~ ~ o s u  pl~rcssivc discusc i h  young 
chickens which causes significant lasses to 
tlrc ~ ~ r ) u i l r y  inrl pstry worldwide. 

, (Itautcnschlcin'ur~1l,ZW2).!11[hcbumol' 
in@crbd chickens, ~ r o d u d ~ t ~ e  viral 

a . i~p'ijca~ion . is often assdad wifi hccrosis, 
upoptusis ol'lyni pl~oid~call?;, it~llunn~alory 
d ~ n n g s .  atrophy and hacmt~rrhagcs i ~ l m  
CI L I I .  2C00). flac~l~orrhagcs may also Ix: 
prcscnt in the muscles of  ihc thigh and 

Ncpllritis and o-  ncphwsis also ocwr in 
iukctcrl d~ickc~rs (Okoyc and Ihquk wu; 
I ~,oo j. 
The pafl~oger!:.sjs ol' IUD is no1 iu l ly  
understood yci. 1-Towcvcr. Tvanyi and 
~(1r r i . r  ( 1  97G) I ypoll~csi~cd  hut ilnrl~unc 
compl'lcxcs pla). n rolc in ~ h c  pahugcnais 
of JBD inrcctirns. Skelecs. er ul ( 1979) 
dcscri,hcd some ol'ihc bursa1 Icsions a 
rcscmbling ~rrhurs  readion, a lypc ol'the 
i~n~nunolog~c : t!jury inrl~rccd by anlign. 
antibody comj:lcxes and cotnplemcnl (q 
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onrl nlso observed dtplc-<ion in serum C' 
lcvcl in,# w e k n  t ~ l d  ctJc.kenx ;tl3,5 i~nc! 7 
days post-infection conlpared: wQ31 the 
u~lirl Scc~ccl WII iral cliigkcns, whicl~ Is 
indicullvc ol'scrutn C'cc6aurnpiion: . . 

OIIC l u r r ~ r l l d  b~wilcrd~ikks wen: coltccld 
a! r l i~y blrl Tmm infccriotrs hursnl rliscasc 
(1131)) vaccinated brccdcn I'nr this sludy. 
, , 1 he cllicks wcrc t~~sig~al inb),lilur grc~up 
ol' 25,wch: u.nvacccinatid unchal'lc~~ged 
(u&~c) which acts a!. t l~c  ca!~trols, 
vr~ccirralcrt unchal b:.?gr;al I t .. .. (YIJ?), 
ut~vucci uuic? ~ I i i l i  lcn,-+rl (llv(_'.] ant1 
'vriccit~&od chul lcngcd (V (1). 

.I'jrnupw V I  Ic and VC w ~ v y  vticciniicd ut 3 
wccks uS ubc with the lrtral ly pwduccd 
Nigc~itu~ fihrogcimh(>wq 1 0 vaccine (Vnm, . 
Nigeria). The conte~~ts c?fh the 200~dose . 
vaccine with the ticre 72C1 log,, TCP, @r 
ml werew~SihRed in tau ~ikes~fdist i l l~ 
watcr. One litre af h e  &&tuted vaccine 
war; put in a clean drinker in each group 
and left for the chicks to dri& such thateach 
cl~ick would cwunie 1 Ginls. The chicks 
were deprivod of water owmight to ensw 
that hey drink the whle..~accine within 30 
minutes dadministration The chick in the 

. other two (UvUc and UVC) were 
given the same yolurne of rlistilled wptter. 

I ~ I W U  QI' I;tlbriciiills I h ~ m  ~~ulunilly I i 5 l )  
in~'kcl& flnck mn: homngGniwl in hl is ! !~~  
,lnlnldur y i ~ l ~  pI~q?~~;Lh~l?icnx! . .  - %~lJtw.hk 
harnt;&nu~c-us ccnr 1.i f~~ged u t 3 0 3 0 ~  Ibr 
10 lnilldcs t!id lhc s ~ ; ~ m i t t i ~ ~ ~ :  I~I(L'I~X!.'I~IC 

fi11r;lIc wils ct~riiinncd 11) hi: I lln pliiii ivc. 
Ily t~yui gel i ~ ~ r ~ ~ ~ ~ t i c i t l i l l i ~ x i t ~ i ~  ( A t  ill)) 
(Okuyc. 1084). 

A1 G c k  6.O.OSrnl ol' lhc i~~cwulum wiis 
t ,~~~v l i i l l j  ~~pplirtl w i  llic C ~ ' I I ! ~ I ~ C I  WI c i~c l~  
oi' tlx chickeens in groups CjvC and YC. 
' 1 1 1 ~ ~  wcn: h o u ~ l  scp~r,ticly. C;iickurls ill 
a I l ~ h c  gwup'; WIC hmxillcr ;)hs~icrv~\ daily 
f i ~ r c l i ~ ~ i ~ ~ l  signs ~~lolI3D, 

,At. &.pnnc; I0 chicks wcre sclgctcd 
n~ndolufy ui14 d x ~ u l .  In11 oS hluod wus 
collected from each through jug.~lar 
&mquncturc inlo pluir~ L u h .  'lh&rlIcr, 
hlii* iviix ciillc&ii:J wcckly riir'8 wccks 
I i t ,  I 3. 'Iba b l ~ d  sun~plcs 
. wcw al lbkrl  kb,t und kcp: uvcrnii;hi iki 

PC, alicr which the sera were sepac~tcd 
by centri rugat ion and stored at -70°C mint i t 
tested. 

Preparation of sensitized shccp 
cryth rocytcs 

Sheep erythrocytes were collected by 
b l d i n g  sheep from the jugular vein intoan 
equal volume of Alsevier's solu lion. 
Erythiocytes were washed and the 
conoxpation ofcells Tar senkitization was 
determined accod$gtrs Pdnler (I 980). 
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&&it anti-she~ hmolysin @jfco,UK) TA 8 tE I: Mean C titm of ISD challenged and 

was bed  to sensitize the sheep erythrocytes unchallenged chickens with or without 

as described by Gewurz and Suyehira IBDVvaccinsaaa 

(1 980). A dilution of 1:300 was &based post M a n  C' litrcs pcr prr~up 
on result of a checkerboard titration. &I kngc 

urveccinatinn UvUc 'P! UVC \IC 
Complement fixation' test 

1 0. ' 0 0 0  
This wascanjed out as d&M,by PaImer 
(1 980). Briefly, two-fold serial dilutions of . 

each serum sample was made in Verona1 
buffcr and 20ml dispcnd into dach well oT 
96 - well microtitre plate. The positive 
control cwrsisting ofguinea pig s e m  known . 
to be rich in C"was set up in the same 
nlartncr in a.t.ow of wclls. '139 ncgdJivc 
cy)ntl.t,l was sct up hy dispcnsiny 2Omt ol' ' 
vcrmal buffer each lo a rows ol'wel Is but 
wi~hc l t~ l  scfum. '~'hcrcal'tcr. 20,111 ol' 
scnsitixd shccp crylhrocytylr: was uddd  to 
wch of  Ll~c wclla and inct~h?tad at 3 j d ~  for 
30 mirrulcs. Hacmolysiv in the vwiouswclls 
\MIS 14x1 1111 Iy I I S S C R ~ I  a11111 reco~~lcrl apninsl 
 he various concentrations ol'serurn& 

dwwuscd to h m l i n c  vnllrc from wcck 8 
onwards in the ViJc group whilc it rose 
~ v ~ ~ u r k ~ l ? f y  ill ~ I I C  ';C. gnmp I I I I~~I I I  300% 
of the UvUc grou-j) at week 8 and was 

RESULTS mninbind th&ugir a lowcr lcvcI(37.3) lifl 
wcck 13. On thc alhcr h n d .  Ihc UVC 

Chici<cns inl'cctclI with ihc v i h s  (ylylups group Ild dm hi&,rt Ikvg cll'coomplanuit 
t JvC iwd VC) showcd clinien) signs ol' ( 1 67.4) nl wc'ck 8, which dropped lo near 
rulllcrl I'cathcrs. Dynamics c~~~,"lcvi:Is in  ~CVCI 111 wwk 13. 
dlc clillbtvnr gnwps ol'cllickcn orcslic>w~~ 
in  'lablc i. No dc~cctablc lcvcl ol' I M S ~  I ~S&;)N 

complcmcnt war found in h c  ScraofnlI thc I[, obscrvcd m&n titrc ofserum 
chickcns ufitil wcck 2 end (hcrc was no 

~1 in (llc inuul, - llal is? \jvuc chickcns 
I 1 I I I I did ,,,,l sl,i i,:.prwi;fi,lc ,-iul. l,l,lil wd t, 
;tIIillc gix)ups up till weck4(l ('E~hlc I). A l  8, m id b; ~ c ~ u l c c L ~  [lIc palk 

X wcck 7. thcrc wus u - s k i ~ ~ ~ i n c r c a r n  in lcvcl (,f Lj~,synl~or;s ol-C' w;i\ week 8 
: C \ > I I \ ~ I ~ C I I ~ C ~ I ~  I C V C ~ S  i l l  v;lcci~~:itcd ,&, al. icl,, .lnl,is (,he [iolI  is 
u t ~ d l i l l  ~ C I I ~ C ~  (V [JC) n i ~ d  vuceinnLad cnnsjslsnt with ,Irc mp(,a i l r ~ k c E ~ c E  t~ 
chal lcaecd (VC) erOUpS wllicll WCm (1 979) in GhicIl illc pm-in@vdar libc 
vaccinalcd at W C C ~ ~ .  Complcmcnt lcvcl ,,r,,, :8 i n  tkTC 2 wcck-c,lrl 

b 
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'l'lli!; isiri~, ill line wi~l-':l~c wo$soSl'olk C I  similar ro U~c Iwir~ns-ohsc~vd u:p!:~ully in 
(11 ( 1 938) ailct Ciahricls:n et (ti ( I 073) \vl~o Ihc $U~SI ( ~ l ' ! : i ~ l ~ r i ~ i i ~ ~  ~ ( ' ~ ' L I ~ c ~ c ' H s  iv-ib~tcd 
m p , r l d  ihal C' tiln: inLruxd with Lhe ~c wik'llll )V (Iv~nyi and Monk, 1976). 
I ) { '  c!~ickcns. 'l'hc undrtcc~at;te and low 

. 'lhs of c 'by chickins in 
lcvcis ol'~''dnscrvsd.ltt thdcorly aps(day Vllc ilnll Vc: wilr <,bwivd ;,, week 7, 
I i t ,  W L V ~  2) 1~ig lh  h~.:csfio~~si!~I~: 1i)l' ( 1 1 ~ '  1 Inwcvcr, I:'lcicls J'mppd signi ficur,cly 
lack ol' immynologic injury in chickens . 

to nearmo levels rrom'weck R.cln\llnt-d in 
inrccicd with IRT)V;nl this,ngc rangc VI jc. Wiis nnty IH: ~I~Ic:  ' ' ~ I ~ I M I I I I I P I ~ ~ U I  

i ! r.clurtlpl Ijy !vitliyi u~lrl  Mt)n.is'( 1076) rrt~likc I>y v;iccincu~~rigun-unIihody prt ~ l ~ c c c l  in 
: .ill : 1r l {111  c.liiCki*lls 5 Ii1 li Lvcyks (11' tlgc. rcspcrlrsc b) lhu vuc~inrtlion. i 1 sl~ould hc ! I rlcalimd i'nrrnuno~o~i'. injury D w u 4  by ~laicd ihai strum I "lcvcls in VC clticliei~ 
; : ~ ~ ~ ~ i g c ~ d ~ ~ ~ ~ l i I ~ x ~ y  ~>III;:ICXCS w l ~ i c ~ ~ i ~ c ~ i v i ~ I c  m ~ s l i ~ ~ t l y k ~ w c  4hw1 t h ~ w r ) l - ~ i  l c r ~  w k  
j (" rcs~~!t i~ig i l k  ~~ct~trop!!il .cI~cinof~~xis ii11iI k 

7. '1'lw.w cl~ickc~~s (VC) wcr:! ~urposud lo ) iwu~muPttic>n. I a field s h i n  sl' IBDV a wcek cnrliet. 
i Rcsidenttissuen~x~nphagcs~la~countl;r Ilcncc,some ofthe U'praduccd in 
; imnxlnca,nlp!cx~> ;wJimul;dct! Itr sccleic rcspr,llsc Ift rv;rcinilt ion mity haw tlddn 

: I urn our ;~clcl.osi s 1';: lor-d ~('l'bi I:-.* ). con?;umod hy Qcld .mDV mtigedant?b,dy 
: inkcrlcukin 1 (11. l)+pl,aie;cl nc~irdi in~ lblor, mrnplcxcs. I1 should howcvcr, bc ~ ~ u l c d  

nitric oxide and oxygen :,dicals. The TNP that challenge ofchickens.in UVC and V1" 
4r ; ~ n d  I I ,  I upmyul;t$c lllc kxpmssio~~ ul' trtl wcck fi'provokcd sijg~i licmi i a c m  in 
lcucacyte adl~nsion m o b l e s  kFially & serum-,C 'levels in these chickens a-c week 
scluclin und i11terc2i.tulur adhesion 8.'fhe-seru111C'levelii.lU~Cch!ekens 
molecules-I (ICAM-~j which facilitates w& almost 1'50% higher thari i h ~ ~ e o f  vc 
IILILILI.C)~II~I ~ ~ C ~ ~ Z ~ I I C L :  (itoil1 L'I LI/. 3003). . HDUP implying lliut vaccination of'chkkm 
The neutrnphils attracted by C3a, C5aand in theVC p u p  signifieenr!y qiuced the 
US67 c&ig4tc from :t he ' blood vessei, serum C 'level pit-challenge. This may 

4s 
adhere to'jmrn~inecom~le~es ond.pmmptly he rclatccl h thc dcgrcc o f  cnrnplcn!cni- 
phugocylose them (Tizard, 1996-J. .n1ediatedti.~u~d~&~oninrl3DVh~d 
,Eventuafly. imrnunec~r:jJex areelimimted. chicken, in which case tissue damage will 
During this p&ss. ptagocytes release a , be less in vaccinated tltariin ~nvaccinated 
v:lricly of male$ .tics such as toxic rhickcns. Iliilm shuuld hc nukd l l r ~ l  npid 
oxy~enradicals,per~~x~desand~lipid C'consurn~t~ontookplace~n!JvC 
mediators of inflarr.;nation such as chickens, while this was nct so in VC 
pnstaglandins and 1eum:ienes-@cularly chickens on week 13. This implied that 

. l e u c o i r i . c n c ~ ~ ~ + a r d , 1 9 9 6 ) . h s n r c ~ u l t ,  liui~c~~oslnictioninUvCchiokcnwasmore 
I destrubiin.(&ecjally of blood vessels) severe than.& the-v~. ~ l s o ,  &I{: finding bf 

causes vascditis, 'haem~rrha~es a n d  . remarkably l~iigh levels 6f C ' in YC' 
drvdl oprnent of oedernj. characteristic bt'' chickens is an air-tiont~latthe 1ml of field 

. , - local, . immunologic . inj$ (Arths type) lBDV antigens chicken& was low :. 
7 

. : ' .  
b , > !, 

58 - 
I - > 
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at week 13, most of these have been 
destroyed by the antibodies produced in 
response to vaccination at week 3. 

It can thus bc concluded thar vaccination of 
chickens with JBDV at an y age led to 7 antibody production and prot ction due to 
production of lower levels of C' and 
therefore the development of milder 
complement-mediated tiss'ue lesions after 
field challenge with the virus at a later stage. 

It is hereby suggested that chickens should 
be vaccinated with TBDV at an age not Iter 
than 3 weeks so that minimal C' activation 
will be provoked in the event of natuhl 
infection I& in life. 
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