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SUMMARY

Mean titres of serum complement (C') in 100 broiler chicks from day ame to week
13 were determined using the complement fixation test. The chicks were assigned
to four groups of 25 cach namely, unvaccinated unchallenged (Uvle) which served
as the controls, vaccinated unchallenged (Vife), unvaccinated challenged (EvC) and
vaccinated challenged (VC). ‘The chieks in groups VUe and VC were vaecinated at
week 3 with loeally produced Nigerian Fibrogombovac 10 infectious bursal discase
virus (IBDV) vaccine. The chicks in groups UvC and VC viere challenged at week
6 by intraocular inoculation with virulent IBDV. Complemeat was first detected at 2
weelss of age in chickens while the highest mean titre ws ebserved at 8 wecks:
There was n 4-fold increase in the mean titre of C' in the TvC group amd a 3-fold
increasce in the VC group. The mean titre of €' wag loaver in the VUe thar those of
the control (UvUc). Thus, challenge with IBDV significantly increased serum €
levels in chickeas while vaceination caused a decrease. The role of C' in the
pathopenesis of IBD is discussed.

INTRODUCTION breast. intestine and proventriculus
' Nephritis and ¢ * nephrosis also occur in
inleeted chickens (Okaye and Uzoukwu,
1990).

Inleetions bursal disease virus (IBDV)
induces an acute highly contagious
immunosuppressive discase in young
chickens which causes significant losses to

the  pouitry  industry  worldwide

(autenschlein er al, 2002). In the bursa of

inlected chickens, produdtive viral
renlication is oflen associated with necrosis,
apoptosis of lymphoid eells, inllammatory
changes, atrophy and hacmorrhages (Kim
el «l. 2000). Hacmorrhages may also be
present in the muscles of the thigh and

The pathogen:sis of IBD is not iully
understood yet. However, Tvanyi and
Morris (1976) 1 ypothesized that immune
complexes play a role in the pathogencesis
of IBD infections. Skelees. er ¢l (1979)
deseribed some ol the bursal lesions as
resembling Arthurs reaction, a type ol the
immunologic ‘njury induced by antigen-
antibody comj:lexes and complement (C)
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and also observed deplesion in serum C’
level in 8 weeks old ehickens al 3,5 andt 7
days post-infection compared with the
uninfected control chizkens, which is
indicative of serum C’cohsumption.

This study was designed D investigate, the
elfeet oi IBDV infection: on the level of
serum C%in chickens and the role of (Min
the pathopenests of

MATERIALS ANE METHODS
Chicks

One hundred broiler chicks were collected
atday old from infecticus hursal discase
(1131)) vaceinated breeders for this study.
‘I'he chicks were assigned into four groups
ol 25 cach; unvaccinat:d unchalicnged
(UvUc) which acts as the controls,
vacecinated  unchalleaged  (VUg),
unvaceinated challen g.uf'.l (UvC)dmd
vaccinated challenged (V).

3
Vaceination

Ciroups VUc and VC wese viceinated at 3
weeks of age with the focally produced
Nigerian Fibrogombovae, 10 vaccine (Vom,
Nigeria). The contents of the 200-dose
vaccine with the titre7:2¢ log,, TCID, per
ml were reconstituted in two htresof distilled
water. Orie litre of the reconstituted vaccine
was put in a ¢lean drinksr in each group
and left forthe chicks to driak such thateach
chick would consume 10mls. The chicks
were deprived of water overnight to ensure
that they drink the whole vaccine within 30
minutes of administration The chicksinthe
other two groups (UvUc and UvC) were
given the same volurne of distilled water.

Preparation of viral inoculum and
inoculation

Bursa of Fubricius (rom naturally {BD
infected Nock were homogenised in 1 tissuc

Dbender with phosplifebufered saline b

homaogenate was centrifuged at 3000g for
10 minates and the supernatand fitered. The
filirate was conlirmed tdbe IR posiiive
by ugar gel immunadifusisn (AGILD)
(Okoye, 1984).

AL week 6, 0.05ml of the inoculum wis
cielully npplicdbonthe conjunet vivot each
of the chickens.in groups UvC and VC.
These weire housed separately. Chickens in
all the groups were therealler observed daily
lorelipical signs o T13D.

Sera collection

AL daycone, 10 chicks were selected
randomly and about 1m! ol blood was
collected from each through jugilar
venapuncture into plain tubes. ‘Ihertalicr,
hlood was collected weekly Tor 8 weeks
and lastly atweek 13. The blood samples
were allowed to tlotand kept overnight at
4°C, aller which the sera were separated
by centrifugation and stored at -70C vinti!
tested,

Preparation of sensitized sheep
crythrocytes

Sheep erythrocytes were collected by
bleeding sheep from the jugularveinintcan
equal volume of Alsevier’s solution.
Erythrocytes were washed and the
concentration o cells for sensitization was
determined according to Palmer (1980).
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Rabbit anti-sheep haemolysin (Difco, UK)
was used to sensitize the sheep erythrocytes
as described by Gewurz and Suyehira
(1980). A dilution of 1:300 was used based
on result of'a checkerboard titration.

Complement fixation test

This was carried out as described by Palmer
(1980). Briefly, two-fold serial dilutions of
each serum sample was made in Veronal
bulTerand 20ml dispensed into cach well of
96 - well microtitre plate. The positive
control consisting of guinea pig serum known
to be rich in C'“was set up in the same
manner in a.row of wells. ‘The negative

control was set up by dispensing 20ml ol

veronal buffercach to a rows ol wells but
without serum. Thercalter, 20ml of
sensitized sheep erythroeyte wasadded to
cach ol the wells and incubated at 37°C for
30 minutes. Hacmolysis in the various wells
wits visually nssessed and recorded against
the various concentrations ol serum €/

RESULTS

Chickens infected with the virus (groups
UvC and-VC) showed clinical signs ol
rulfeddeathers. Dynamics of (levels in
the difterent groups ol chicken are shown
in.Table i, No detectable level of
complement was found in the scraofall the
chickens uatil week 2 and there was no
signilicant variation in complement levels in
all the groups up till week 6 (lable 1), Al
week 7, there was a sharp dincrease in
eanpleinent levels in vaccinated
unchallenged (VUe) and vaccinated
challenged (VC) groups which were
vaccinated al week 3. Complement level

TABLE I: Mean C titres of IBD challenged and
unchallenged cickens with or without
IBDYV vaccination.

Period post
challenge

Mean C' litres per group

orvaccination UvlUe  "WUec ~UvC WC
Day | 0 i 0 0
Wk | .0 1) 0 0
Wk2 24 4 24 24
Wk 3* 70 .06 7.0 96
Wk 4 44 10 44 40
Wk 5 84 1.3 84 13
Wk 6** 1.8 10 1.8 1.0
- Wk7 22 47.1 086 343
Wk8 384 55 1674 1166
Wk i3 334 92 8.6 373

Livbie = Unvaecinated Unchallenged. VUe= Vaceinated
Unchidlenged, 2IvC - Unvaecinated Challenged, VO
Vaccinated Challenged.

* Period ol vaceination, ** Period ol challenge with
Innv.

deereased to basctine valuc from weck 8
onwards in the Vi'e group while it rosc
remarkuably in the V'C group (ahout 300%
of the UvUc grou) at week 8 and was
maintained through a lower level (37.3) till
week 13, On the other hand. the UvC
group had the highe st level of complement
(167.4) at week 8. which dropped to near
zero level at week 13,

DISC USLEDN

It was obscrved tlat méan titre of serum
C" in the control, hat is, UvUc chickens
did not shatv any sy preciable rise nntil week
S I cm*l‘d thus be deduced that the peak
level ofTinsynthesis of (7 was al week 8
age of chicken, This observation is
consistent with the report of Skeeles ef al.
(1979) in which the pre-infection mean tie
of was <1:8 in the 2 week-old chickens,
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Thisisalso in line witls he works ol Polk e
al (1938) and Gabrielsen et af (1973) who
reported that C' titre intreased with the age
ol chickens. The undetectable and low
leveis of C’ ohserved at thelearly ages (day
I 1o week 2) might be cesponsible for the
lack of immunologic njury in chickens
infecied with IBDV, at this age range
reported by Tvanyi and Moris (1976) anlike
in adult ehickens S (o 6 wecks of npe.
lLocalized immunologiz injury is caused by
antigen/Zantibody com;texes which activate
C' resudtivig in neutrophil chemotaxis and
accumulation.

Resident tissue macropiages that encounter
immune complexes arcstimulated to seercle
tumour necrosis faztor-« (TNIF-«),
interleukin 1 (1.1), plat¢retactivating lactor,
nitric oxide and oxygen -adicals. The TNT-

«and 1L T upregulate the expression off

leucocyte adhension molecules especially E-
sclectin and interceilular adhesion
molecules-I (ICAM-T; which facilitates
neutrophil adherence (Roitl ef al,2002),
The neutrophils attracted by C3a, C5aand
C567 cmigrate from the blood vessel,
adhere 1o immune complexesand promptly
phagocytose them (Tizard, 1996).
Eventually. immune con plex are eliminated.
During this process, plilgocytes release a
varicty ol other'molée.les such as toxic
oxyvgen radicals, peroxides and lipid
mediators of inflam:ination such as
prostaglandins and leuco: ienes -particularly
leucotrienc B4 (Tizard, 1996). Asarcsult,
destruction (especially of blood vessels)
cabises vasculitis, haemorrhages and
development of oedem; characteristic 6f
~ local immunologic inj:ry (Arthus type)

similarto the lesions observed cspecially in
the bursa of Fabricius ol chickens infected
withIBDV (lvanyi and Morris, 1976).

The production of C “by chickens in groups
Vile und VC was observed al week 7,
However, Clevels dropped significantly
to near zero levels frora weck 8 onward in
Ve, This may be due to ¢ “consumplion
by vaecine antigen-antibody produced in
response Lo the vaceination. it should be
noted that serum ¢ levelsin VC chicken
was slightly Iuwcalhzm thosc ol Vet week
7. These chickens (VCyawere exposed (o
a held strain of IBDV a week carlict.
Ilence, some of the C’ produced in
response o vaeeination may have been
consumed by field IBDV antigen/antibody
complexes. 1t should however, be noted
that challenge of chickens in UvC and VT
on week 6 provoked significant inerease in
serum (' “levels in these chickens a: week
8. The'serum ' “level in UvC chickens
was almost 150% higher than those of VC
group implying that vaccination of chickens
in the VC group significantly reduced the
serum (' “level post-challenge. This may
be related to the degree of complement-
mediated tissue destruction in IBDV infected
chicken, in which case tissue damage will
be less in vaccinated than in unvaccinated
chickens. Ttalso should be noted that rapid
C’ consumption took place in HvC
chickens, while this was not so in VC
chickens on week 13. This implied that
tissue destruction in UvC chicken was more
severe than inthe VC. Also, the finding of
remarkably high levels of C'“in VC
chickensisan indic~tion that the lzvel of field
IBDV antigens in these chickeas was low
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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 be concluded that vaccination of
chickens with IBDV at an eargy ageledto
antibody production and protéction due to
production of lower levels of C’' and
therefore the development of milder
complement-mediated tissue lesions after
field challenge with the virus at a later stage.

Itis hereby suggested that chickens should
be vaccinated with IBDV at an age not later
than 3 weeks so that minimal Cactivation
will be provoked in the event of natutal
infection laterin life.
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