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SUMMARY

A stable oil emulsion bovine ephemeral fever (BEF) _
vaccine with a low viscosity, composed by two.different . 7.
formulas, and aluminum hydroxide gel adjuvant vaccine '
were prepared. Twenty healthy cattle of 12-18 months old
were divided into four groups, each of two groups was
vaccinated either with bovine ephemeral fever (BEF)
water-in-oil emulsion adjuvant vaccine (W/0O) or water-in-
oil-in-water emulsion vaccine (W/O/W) -while the third
group was vaccinated with aluminum hydroxide gel . . -
adjuvant vaccine. All of the three groups received a
booster vaccination two weeks post-preliminary
vaccination. The fourth group represented a non- -

' vaccinated control group. The results of SNT and ELISA
revealed that the using of aluminum hydroxide gel as . .. -
adjuvant elicited BEF antibodies titer prior to the groups
vaccinated with oil emulsion vaccines either in the form . "/ '
‘W/O or in W/O/W- On the other hand the oil emulsion

' vaccines induced hfgher and longer antibody titers than -

al hydroxrde gel vaccine and this was attributed to the
slow release of antigen from the oil formuliation induced,

There was no alteration in antibody titre in the groups
either vaccinated with each type of oil emulsion vaccine
but W/O/W emuisjon vaccine was more safe because it.-, ..
,.-nduced little mﬂammat:on at the site of injection.

INTRODUCTION

Bovine ephemeral fever (BEF) remains a viral disease of a .
considerable importance to many couhtries including Egypt. Although BEF
virus was first thought to contain 6 structural proteins, there is increasing
evidence to suggest that it contains the 5 proteins characteristic of the
Rhabdoviridae (Uren, 1989). Although BEF is thought to be arthropod borne,
the vector has yet to be identified but it is clear from the distribution of BEF
that more than one vector is capable of transmitting the disease. Vanselow et.
al., (1995) tested various BEF vaccines and found an apparent relationship
between neutralizing antibody response and the level .of protection. So,
vaccination against the disease is the main measure for controlling ,the ,
infection. The vaccines currently avaijlable are prepared from either live .
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attenuated “or killed virus~and- maV Ba* Iess than rehable it appears to be a
need for a reliable, mexpenswe vaccine (Uren 1989). Water-in-oit (W/O)
emulsions are known as the most effective adjuvant to generate high and
durable antibody responses to vaccine antigens following a single
immunization {Jansen et. al., 2”5} While? Herbert (1968) reported that oil
adjuvanted vaccines formulated "28"W/O émulsions would exert immune
activity in mice by the slow release of antigen at the site of injection. Gupta et.
al., (1993) noted that W/OMW emuision vaccines were as potent as W/O
emulsmn and more safe because they induced little inflammation at the site of
injection. However Blackall et at, (1992) reported that the Jmproved W/OW
emulsion vaccine- (vaccrne contammg d ‘double emulsr0n *"adjuvant system)
against infectious ‘coryza were effectwe on’ t‘rﬁe 1mmune _responses in
chickens.”The préesent expenme‘ht Was' Hes:gned 1o lnves‘ggate the dtﬁerence
between the antibody responses “of vacmriated catﬁe to BEF vaccmes with
different ad]uvants R

S P T LRI

MATERIALS ANB METHobs

2R T

R I AR

1. Virus: -

The BEF-AVS strdin was propagated on BHK: 21 ceﬂ culture (Azab et.
al,2802) and inactivated by bmary’ethylene:mlne The v!rus had a titer
of - 1075 TCIDsp /ml""and séparate lots of this mactlvated virus
suspénsion Was used fbr each ofthe three vacc‘:mes o

2. Vaccmes S TR o

- . B T T T R e N AT A N RS SN -4
[ - EAUNFR vk A : ;

2.1, Water- in< oil erfulsion adijivant’ vaccme [WIO) . '
The \?accme was prepa}‘ed accordmg to Stone et. al, ( 1983} by addlng
aqueous phase emulsifier (Tween 80) lo the mactwated ceII Culture
virus “stispension and drop” wise this aqueous ant’gen mto the oil
phase, composéd of liquid paraffm with 10% viv of Spaln 80 The ratio
of the agueous phase to the ol phase was 1 10 -

+an - -""s-
R RV AT I LA AN

DR 7% SR t

2.2. Water-in-oil-in-water adjuvant vaccine (W/OTW): , :
This vaccine prepared with internal aqueous’ phase oil phase external
aqueous phase where the oil-to- aqueous ratio was 1:2 according to
Shin et. al., (2000).

o

2.3. Aluminum’ hydroxide gel adjuvant vaccine:
Inactivated ‘cell culture antigen was ad;uvanted by a!umlnum hydromde
ge! accordmg to (Daoud, ét. AL, 2001) ‘
The three vaccines were used ina dose of 2mi’/ cattle anoculated C§iC’j ﬁ,_"
conitainiry 107TCID50 frol. '

i

iy

3. Animals:
Twenty healthy, free from BEF antibodies cattle of_‘]Z 18 m_onths old _

were divided into 4 groups (5 catt!e/group) as ol Iows S
Group t:'Vaccinated with (W/0) emulsml)n Vaccine S TR
Group I} Vaccinated with (W/OANY emulsion vaccing.

P
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Group IlI: Vaccinated with aluminum hydroxide gel BEF vaccine.

The three previous groups were received a booster-dose of the corresponding
vaccine two weeks post first vaccination:

Group IV: Kept as a non-vaccinated control.

Serum samples were collected from all cattle, pre-vaccination and at intervals
of 1, 2, 3, 4 weeks and monthly till the 12™ month post vaccination.

4. Serum neutrahzatlon test (SNTL
Microtitre SNT was carried out according to Burgess (1974) to detect the
developed BEF antibody titers in the sera of vaccinated cattle. The
antibody titer was calculated as the reciprocal of the final serum dilution,

which neutralized 100-200 TCIDso of BEF virus according to Singh et. al,,
(1967) .

5. Preparation of BEF antigen:

The BEF antigen was prepared by using polyethyelene glycol (MWG000)
according to Brian and Hiller (1996).

6. Enzyme linked immunosorbent assay (ELISA) :
ELISA'was applied for detection of antibody titers induced by each kind of
vaccme as described by Zakrzewskf et al (1992)

RESULTS AND I!SCUSSiON

The present study reveaied the absence of S|de effects or symptoms of
illness in all vaccinated animals, either with atluminum hydroxide gel or oil
emulsion adjuvant BEF vaccines allover the experimental period except
severe local reactions which were observed following the injection of the
booster dose of W/O vaccine.

The resuilts of the serum neutralization test carried out on the. sera of
vaccinated animals either with W/O or W/O/W emulsion vaccines as shown in
(Table1) revealed no differences between the antibody responses elicited by
the two formulations. In both cases, BEF antibodies were not detected prior to
as well as 2 weeks after vaccination. Two weeks post the booster dose; the
antibody titers began to increase. These results were agreed with Cameron
et. al., (1987) who recorded that the antibody responses in cattie to oil
emulsion ephemeral fever vaccines were not satisfactory after a ‘single
injection. :
The antibody titers were reachlng the maxtmal level 8 weeks post
vaccination and these levels were tended to maintain. up to 8" month post
vaccination.' Afterwards, the antibody titers were decreased successively and
it was detected fill 12" after vaccination and at the end of the experiment.

On the other hand, the induced BEF antibodies were found to be
detectable by the 2" week post vaccination with the gel vaccine then
increased by ‘booster "dose; showing ' maximal values 8 weeks post
vaccination. Similar findings were recorded by Daoud  et. al., (2001) and
Eman et al., (2003). This high level of BEF neutralizing anttbodles was
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detected up to -the +6% month. -post -initial- vaccination then.' decreased
successively. These results weres agreed with Vanselow et al., (1995) who
stated that antibody responses were highest for the vaccine incorporating
adjuvant (Quil A) when it was given as two consecutive: injections and
provided excellent protection.against BEF. for«at-least 12 menths, whereas
single dose with the. Quil. A, vaccine gr two dosee with vaccine centaining:the
adjuvant aluminium hydromde gel did not prov:de s;gnlfcant protectlon

P
i

-The: differences. between: the - ant;body {evefs ehmted by dlfferent
adjuvanted- vaceines: were - probabiy related. to, antigend release - from the
formulation...Consegquently, the-strong-and. maintained immune responses of
oil emulsion. vaceines, appeared to be achieved by slow release .of :antigen.
Also. the nonionic detergent Tween 80, which added as aqueous-phase
emulsifier. in oil vaccines enhances the immune response and prolongs the
duration of immunity as, suggested by Stone et. al, (1983) Cajavec -et.al;,
(1996); and :Shin, et..al-(2000)-. ' : :

ELISA was done on the same serum samples of vaccinated cattle and
showed that the obtained results were in pareuel 1o thase.of. SN T as-indicated
in (Table2): which, showed .irecorded; protective. titer “of BEF antlbodles as
mentioned by Voller et. al.,(1976. and Zakrzewsk et. al., (1992) .-

it could be concluded from this experiment that the W/O and WIOIW
emulgion vaccines with~:inactivated BEF: “virus::induced good immune
respbnses in terms of maintained high antibody titers of BEF considering the
WO/ emulsion. yaceme :more safe due 1o little. local,reaction at the site of
!njection R T
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Table (1): Mean BEF neutralizing antibody titers in sera of vaccmated cattle

Periods post BEF antibody titers* /Animal groups
vaccination W/O WIO/W Al. gel Unvaccinated
BEF vaccine BEF vaccine BEF vaccine control
1w 0 0 <2 0
2w <2 - <2 6.4 0
3w 11.2 11.2 14.4 0
4W 35.2 32 38.4 0
- 2M 102.4 108.8 70,4 0
3M 102.4 108.8 70.4 0
M 89.6 i 89.6 64 0 ‘-
5M 89.6 ; 89.6 64 0
&M 89.6 39.6 44.8 0
™ 89.6 89.6 32 0
8M B84 64 9.6 0
oM 57.6 53.3 <2 g
10M . 51.2 51.2 0 , 0
“11M 32~ 32 0 s 0
12M 16 1 17.6 0 A

* Serum neutralizing antibody titers are expressed as the reciprocal of last serum
dilution inhibiting the CPE of 100- 200 TCIDs, of BEF virus.
** Booster dose. W = week M = month
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- Table (2) Mean BEF “ELISA antibody titers:in sera of vaccinated cattle

Pertods post.: |~ * BEF dantibody'titers / Anifmal groups _
vaccination WO wiow Al gel Unvaccinated -
C BEF vaccine BEF vaccine BEF vaccine control’
1w 0.06 -~ - 0.03 - 0.95 0,037
AL gg--e - 0.92 11 10.03
aw 1.35 1.2 1,44 0.06
AW 165" 1.55 R R '"0.05 '
2M 21 2.2 1.8 - 0.03°
M 1.95 19 .18 . 0.03
CAM ~1.9° 19 187 0.06
5M 19 1.9 1.85 0.06
&M 1.9 1.9 1.85 . 0.05
™ 1.9 1.9 1.4 . _0.03
8M 1.8 1.8 1.1 2003 .
M 1.6 1.65 0.8 .. -0.06.
L 10M 1.35 1.25 0.02 0.05
11M - 1.2, 1.2 ; - 0.05 L 0.03 . .
12M 11 0.95 0.03 . 0.03
* Booster dose. . W=week ' M=mopth .+ -
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