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ABSTRACT

In the present study, two cell culture inactivated vaccines were prepared from the
local and Australian strains of BEF virus. Each vaceine was inoculated in a group of
susceplible cattle using the same dose and giving a booster dose two weeks after the
initial dose, It was found that cattle responded better to the local strain vaccine than to
the Ausiralian one recorded higher levels of serum neutralizing antibodies suggesting «
longer period of protection. The prepared hyperimmune sera; in rabbits and conjugated
with Fluorescein Isothiocyanale "FITC” showed antibodies similar in their titer behavior
to those in vaccinated catlle i.e. the local strain induced higher antibody titer than the
Australian one, It was clear that the Fluresent antibody lechnigue "FAT" is a rapid und

sensitive technigue to diagnosis BEF using either conjugaled antiserum.

INTRODUCTION

During summer 2000, a scver outhreak ol Bovine ephenieral fever (BEF) disease was recorded
in Egypt (Soad, et al. 2001), resulting In a great eeonomic losses In cattle herds (Zaghawa, et
al. 2000}. This dlsease eaused by a virus belongs to lamily Rabdovirldae, genus ephemorovirus.
Tt is known as an arthropod-born viral disease (Murphy, et al. 1999),

The disease represents an economle problem In tropical and subtropieal regions ol Alrlca,
Asia and Australia (Nandl and Nega, 1989), so it should be kept under control.

Control of BEF viruses based on the eradication of Insects and vaccination of susceptible
hosts "cattle and buffaloes"” {Sewell and Brocklesby, 1990), The lirst trial to produce a BEF vac-
clne was dcveloped in South Africa by Van-der Westhuizen (1967) by attenuating the virus
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trongh several passages in suckling mice, the brain suspention was combined with Freund's
incownplete adjuvant and given as mulliple injections. Heusehele and Johnson (1969) produced
an clfeetive experiinental vaceine by combining BEF virus passage In BHK cclls with Freuud's in-
complete adjuvanl and given also as mullple Injections. Tziporl and Spradbrow {1973) pro-
daced » vaecine from (he Lhird generatlon of mousc brain passage virus comblined with the adju-
vant alumitnon hydroxide gel and given as a course ol two Injections. Webster, (1988) produced

A vaceine from the strain 919V 4 wilh Quil A as an adjuvant and given as a mnulliple injection.

Ingka; et al. (1969} observed 1hat (e atlenualed BEF viruses had largely lost their antigencl-
{y. So al 1973; Inaba ct al.; Theodoridis et al. and Tzipori and Spradbrow developed a lorimalin
inactivilcd alominum phiosphale gel adsorbed vaccine which was glven as a course of two injec-
lions with annual boeosler inoculation, Della-Portn and Snowdon {1979) vaccinaled caille wilh
an inactivaled BIEF vaceine with D- propiolacione or formatin and then conibined with aluminum
phosphate gel or Freund's incomplele adjuvant., They [ound thal such vaccines resulied in a
poor resistance (0 experimiental challenge with (he virulent virus. Vansclow, et al. (1985) uscd
slrain 919V 4 of BEF virus with various adjuvanl and vaccine regimes, these (ests resulled to
give the Quil A as an adjuvanl and the vaccines given inn two successive doscs, Lhese vaccines
shown lo provide o good prolection level, Daoud et al,, (2001) prepared a polent inactivaled
BEIF vaceing from Lhe loeal Egyptian isolale. Sueh vaccine was prepared on VERQO cells and inac-
tivaled with Binary cithelemlne, using alhydragel as an adjuvant, IL was found thal the vacclnal-
ad cattic exhibited a neulralizing antibody level that was able to withstand the cxperimenlal

challenige with (he viralent straln.

Many warkers suggesled [hal here are dillerent strains of BET and they have some anligenle
variations where there are ecrtain Isolales fail to induce antlibody o helerologous strains hult do
so Lo lhe homologucs stralns {(Losos, 1986; Tian et al.,1987 and Cybinskl et al.,, 1990 &
1992).

Finaily. it was of interest to study the inununogenic relatlonship beltween Lthe Egyptian and

Australian slrain used in Lhe vacelne produclion.

MATERIAL 8 METHODS
I- VIRUS STRAINS:
1.1-TH{iF LOGCAL STRAIN:

BEF-AVS was uscd in the present work as a loecal slrain of bovine ephicmeral fever (Soad, et
al. 2001]). it was propagated three imes in BHK 5 cell line (Azah, et al, 2002). It has a liter of
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107'1'Clt)50!ML ZThis virus was used to preparc the local inactivated vaccine according to
{Daoud et al., 2001) and In the serological tests,

1.2- THE AUSTRALIAN STRAIN:

BEF stain 919V, was uscd Lo preparc an inaclivaled vacelne on BHKg, cell line, lollowing up
the samne procedurc adapted to the local one, [L was supplied kindly by the Facully of Velerinary

Medicine, Cairo University.

It was propagated on VERO cell culture iwclve times (Vanselow, 1985). This virus was also
passaged (hree times in BHK21 cell culture and had a titer of IOG'FC1D5O/1111. Il was also used in

comparalive scrological tests.

On the time of vaccine preparation, the titer of the two strains was adjusled 1o be
IOGTCID50,/1111. BEI was used as an In aclvator at a linal concentration of 0.01M f[or 3.5 hours
al 37% and the Alhydragel was added as adjuvant at a ratio of 20% (Daoud et al., 2001).

2-ANIMALS:
2.1- CATTLE:

Nine cross-breed Frieslan calves ol about 1-1.5 year old were screened using SNT and found
to be (ree {rom BEF ncutrallzing antlbodics. They were classified into three groups (3 calves/
groups). Grou) one was vaccinated with the local vaceine and group two was vaccinated with the
vaccine prepared (rom the Australian strain. The used dose was the same of each vaceine (2ml
for cach conlain 2 X 109TCIDsg) animal inoculated s/c and followed by a booster onc aller 2

weeks [rom the first dose. The 314 group was kepl as unvaccinated animal control.

All animals were kept under hygiene measures recciving balanced ration and adequate water;

and subjected Lo dally elinical examinations.

2.2- RABBIT:

Ten adull healthy boscat rabbits werc used to prepare hyperimmunc sera against the local

and Australian BEF viruses where five rabbits were uscd to eaeh one.

3-SAMPLING:

Scrum samples were obtalned from all animal groups weekly post vaecination up to 3 weeks
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post Lhe boosler dose. These samples were subjected (o serological examination to estimalte; in a

comparison: 1he induced antibodies by cach vaccine.

4- SERUM NEUTRALIZATION TEST (SNT):

Quantlitalive SNT was carricd out using the micro lifer technique according to Young and
Spradbrow, (1990) and the antibody titer was calculaled as the reciprocal of the serum dilution
which neutralizes and inhibils the CEP of 100-200 TCIDgq of the used virus aecording (v Singh
et al., (1967).

5- PREPARATION OF BEF HYPERIMMUNE SERA CONJUGATED WITH FLUORESCEIN
ISOTHIOCYANATE:

The hyperimmune sera were prepared in rabbits accovding to Edries et al., (1899).

The inununoglobulin were precipitaled il ien conjugated with FITC according o {Narin

and Marrack, 1964).

6- DIRECT FLOUREST ANTIBODY TECHNIQUES (FAT):

It-was carricd oul against the local and Australline siralns of BEF virus in infeeted BILK ccll

cultures.
FAT was carried out according to (Peter, K. 1969).

* Both of SNT and FAT were carried oul homogonously and helerogencously and iy a quantl-

tative manncr.

RESULTS AND DISCUSION

BEF was described in several Afrlean countries and several outbreaks were reported in Egypt
especially cdaring the last few ycars (Hassan et al., 1991; St. George, 1994; Abdel Manelam et
al., 1995; Soad et al., 2000 and El Naggar, 2003).

In Egypl as in many devcloping countrics, it s necessary {o protect animmal's wealth against
dangerous discases which usually affect dramalically this wealth due to the great economic loss-

¢s in both mcal and millk produclion.

BEI appears 1o exisl as a single serotype worldwide. An analysis of a number of dillerent iso-
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lates has revealed some antigenle variatlon and to put such disease under control, Il is necessar-
ily to provide a highly immunogenie speellic vacelne which has the ability to induee high im-

mune respouse In vaeelnated cattle (o be able Lo wilhstand natural Infection (St. George. 1994),

In the present study it was ol inlerest to compare belween the ellleleney in the immune re-
sponse ol local breed caltle to vaceines prepared [rom the loeal strain of BEF and the Australian
one. In addition to compare between the antigenie relationships between the two stralns using

hyperimmune sera prepared it rabbit and eonjugated with FITC.

The experimental result show that the serum nculralizing antibody indueed in calile vaccinal-
ed wilh the vaceine prepared [romn the loeal strain recorded a higher tller than those luduced by

the Australlan straln vaceine,

Also carrying out SNT using heterologous viruscs revcaled that homologous viruses showed
higher antibody titer than heterologous one as shown in table (1) & (2). This result showed thal
the local strain is more iminunogenie than the Australian onc, suggesting that it could be of
longer prolection period where it was suggesied that there was an apparent relalonship belween
ncutralizing antibody responsc and the level of prolection. Such immunogenic difference could
be attribuled (o the low passage level in T.C. of the local strain { whieh was not more than three
passages) than the Australian strain {11-12 passage in T.C.) as described by Inaba, et al.(1969)
and Theodoridis et al., (1973) who mention that the virus losses its imniunogenic for cattle by
ihe repeated passages In BHK or VERO ccll lines .Or to the variable mutant in the surlace glyco-
protein G whiech is the inajor neutralizing and protective antigen of BEF virus (Kongsuwan,et al.
1998).

The obtained serum neutralizing antibody tilers ad their pealk {128) for the loeal strain and
(32) for the Australline one werc recorded by the 4th week post Lthe seeond dose similar result
were reported by Chiu and Lu (1987) who suggested that such titers (128) could prolect callle

against inlection up to 12 month.

On the olher side preparatton of hyperimmune sera in rabbit showed that rabbit responded
immunoglically nearly in fhe same manner fo the two sirains as indieated by SNT {table 3). where
it was also noticed that the delected antibody tiler were higher in the use of homologous virus
than in the use of heterologous one. These (Indings appear to be comne In a parallel manncr with
those oblained Irom the SNT carried out In the sera ol vaccinated cattle, the FAT showed thal
both conjugated hyper hinmune serum reacted positively wilh the two viruses spotling the gl
on the possibility of the usc of any antiserum {o diagnosls of BER virus as staled by (Mellor,
2001 and Zaghawa, et al.2002).

Howevcer I'AT reaction power was also depending on the tiler ol antibody in the preparved
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hyper immunic serum (conjugated globulins).

The use ol FAT to protect BEF virus was recorded by many authors as Young and Sprad-
brow, (1981); St Georgwe, (1988); Hassan, et al., (1991) ; Zaghawa, et al.(2002) and Azab, et
al (2003).

It could be concluded that to obtain a good level of nnmunity against BEF discase among lo-
cal breed of catile it is prelerable (o use the local sirain [romn vaccine preparalion. Conjugaled
hyper immune serum used in FAT is uselul to obtain rapid sensltive and accurale diagnosis of

BEF using cithicr strains, this lact is truc since Azab, et al (2003).
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Table (1): BEF neutralizing antibody titers in vaccinated calves as estimated by
SNT using the local viral strain.

*Serum neutralizing antibody titer
Animal Used

group | vaccine | T
**1IWPV | 2WPV | "1WPB | 2WPB | 3WPB | 4WPB
|
1 Local strain 4 8 32 04 128 128
- B ]
2 Australian 2 8 16 32 32 32
s{rain l
-
3 control 0 0 0 0 0 0

Table (2): BEF neutralizing antibody titers in vaccinated calves as estimated by
SNT using the Australian viral strain.

*Serum neutralizing antibody titer
Animal Used
group | vaccine T I
**lwpv | 2wpv | "lwpb | 2wpb | 3wpb 4wpb
1 Local strain 2 4 16 32 64 64
Australian
2 steain 4 8 16 32 32 32
3 control 0 0 0 0 0 0

*Antibody titer= the reciprocal of serum dilution which neutralizing and inhibit (he cytopathic
effect (CPE) of 100-200 TCIDsg of used virus.
**WPV= Weck posl vaccination. "WPB= Wecek post booster vaccination
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Table (3): BEF neutralizing antibody titers in rabbit hyperimmune sera.

*Neulralizing antibody titers using
Type of hyperimmune

sera '
Local strain Australian strain
2]0 ¥ 28
Against local strain
Against Austratian strain 2 2’

* Antibody titer= the reciprocal of serum dilution which neutralizing and inhibit the cytopathic

eflicet (CPE) ol 100-200 TCIDsp of used virus.

Table (4): Dircct FAT on the prepared rabbit BET hyperimmune sera conjugated

with FITC.
_ FAT rcacting with
Type of conjugated
hyperimmune sera | . _ - _
Local virus strain Australian virus strain
. 10* 10’
Against local strain
T ]
Against Australian stran 10° L 10°

N.B.: The technique was carricd out using the same virus titer of both (100TCIDsg)
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