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ABSTRACT

This work aim to prepare and evaluate Rift Valley Fiver (RVF) antigen for detection of RVF
antibodies in infected and vaccinated animals. Three types of antigen (whole cells suspension , cell
lysate and supernatant) were prepared and to be proved sterile and safe when inoculated in tissue
culture and mice, and revealed positive reaction in AGPT with specific reference antiserum and

checkerboard ELISA was used for titration of the prepared antigens.

The obtained results revealed that the whole cell antigen had a titer of 1/160, and the cell
lysate antigen had a titer 1/200 while the supernatant antigen was of a titer 1/20.

Application of these antigens with the serum samples obtained from vaccinated animals with
RVF inactivated vaccine, revealed that the cell lysate antigen is more potent followed by the
whole cell suspension one for detection of anti RVF IgG than other supernatant antigen.

From the previous results, it can be concluded that the cell lysate antigen is the best and can
be used to detect the anti-bodies of the RVF in the animal vaccines.

INTRODUCTION

Rift Valley Fever (RVF) is a viral
zoonosis that primarily affects animals and
humans. Infection can cause severe disease in
both animals and humans where it resuls in
significant economic losses due to death and
abortion among the infected livestock.

RVF is a mosquito borne zoonotic
endemic to Africa, and was introduced for the
first time in Egypt in 1977 with about 82
million Egyptian pounds economic losses (1,2).

In May 1993 RVF infection reoccurred in
Aswan governorate characterized by increase in
number of abortions among cattle and buffaloes

and visual impairment among human beings
(3,4).

Limited foci of RVF occurred between
April and August 1997, the signs of infected
animals (cattle and sheep) were high fever,
icterus, bloody diarrhea and abortion (5).

Although historically, it was limited to
Africa and Madagascar, more recently severe
outbreaks of the disease were recorded in 2000

on the Arabian Peninsula and in 2008 on the
Archipelago of Comoros, including the French
department of Mayotte (6).RVF cases in 2000,
were confirmed in Saudi Arabia and Yemen,
making the first report occurrence of the disease
outside the Africa (7).

RVF can be diagnosed using several
different serological methods such as:
neutralization test, complement fixation test,
haemagglutination inhibition test, Immune
fluorescent technique, Eliza and agar gel
diffusion test (8).

Enzyme —linked immunosorbant assays
(ELISA) is the highly semsitive and specific
technique based on the use of gamma
irradiated antigen for the detection of antibody
to RVF and has the advantage of differentiating
between immunoglobulin M (IgM) and
immunoglobulin G (IgG) antibodies to RVF
virus (9&10). Since IgM antibodies persist in
the blood for 4-7 weeks following vaccination
or natural infection and IgG antibodies persist
for few years (10& 11), sandwich ELISA was
more sensitive in detection of the earliest
immunological response to infection or
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vaccination with RVF virus compared to virus
neutralization and haemagglutination inhibition
test (12).

Prepared RVF antigens (CLA, SA)using
ultra centrifuge and inactivated by beta
propulacton for detection of RFV antibody(IgM
and IgG) using ELISA (13) .

The aim of the present work is to produce
safe and highly potent RVF diagnostic antigens
(cell lysate, supernatant and whole cell
suspension) by using simple technique for rapid
and accurate detection of RVF antibodies
following infection or vaccination, with choice
of the best antigen for ELISA and AGPT tests.

MATERIAL AND METHODS

‘Laboratory animals

Suckling mice:. 20 Swiss albino suckling
mice (3-5 days old) were used for safety test of
the prepared antigens supplied by veterinary
serum and Vaccine Research Institute,
Abbassia.

Adult mice: 40 weaned mice of 21 days
old were used for titration of RVF virus,

Virus Strain

The original Zagazig human strain
(ZHsoy), isolated during the RVF outbreak in
(1977-1978) was propagated in Vero cell line
and after freezing and thawing and
centrifugation the supernatant was dispensed
into small aliquots and kept at -70°C for further
use. This virus was titrated according to (14)
and the titer was calculated according to (15).
The virus was supplied by the Department of
RVF Research, Veterinary Serum and Vaccine
Research Institute, Abbasia.

Tissue Culture

African green monkey kidney (VERO)
cell line was used for the propagation of RVE
virus using roux bottle ( 16).
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Samples

Serum samples were collected from
vaccinated sheep with inactivated RVF vaccine
(1-4 week post vaccination). All sera sample
were inactivated at 56°C for 30 min. and kept at
-20°C until applying ELISA and AGPT tests
for evaluation of the three prepared antigens.

Biological materials

Anti-sheep IgG (whole molecule) horse
reddish peroxidase conjugate (Sigma) used for
ELISA.

Reference anti-sera supplied by RVF
Department, Veterinary Serum and Vaccine
Research Institute, Abbassia used forAGPT.

Preparation of Antigen
Titration of RVF virus

The virus was titrated in mice as well as
In tissue culture according to (14).

Preparation and inoculation of VERO tissue
culture

Raux VERO cell line was prepared
according to (16).

Two ml of RVF virus, Z H501 strain (10°
TCIDspml) was added for each confluent
VERO raux bottle. Then incubated at 37°c and
allowed for adsorption of the virus to the cells
for 1 hour, then 100ml of MEM without serum
was added (pH 8). The pH was adjusted by
sodium bicarbonate solution 7.5%, and then
incubated at 37°c.

Virus harvest

The time of virus harvest was differed from
complete CPE ,about 48hr for SA, to 70%
CPE( 24-36hr) for CLA and WCA according to
the type of antigen. '

Antigens preparation

It was done according to (13) for preparation of
cell lysate(CLA) and supernatant antigens (SA)
and according to (17) for whole cell antigen
(WCA). The antigens were inactivated by
binary ethaline amine (BEI) according to (18)
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Quality control of the prepared antigen
Sterility test

It was done aécording to (19).
Safety test
In mice

It was done for each antigen in two

groups of mice (3-5) days old, where the first -

group was inoculated I/ C with 0.02 ml/mouse
and the other group was inoculated with PBS
I/C and kept as control .

In addition each antigen was inoculated in
two groups of adult mice I/P with 0.3 ml/mouse
in one group and the other inoculated by the
same dose and rout with PBS as control. All
mice were observed for 14 days for detection
signs of illness or death.

In tissue culture

Antigen safety was tested in tissue culture
by inoculating 10 ml of each antigen on vero
cell culture in Raux Tissue culture flask bottle.

“Other flasks were kept as animal control.

Inoculated cell cultures were observed
daily for 5 days for cytopathic effect (CPE).

Identity

The prepared antigens were identified by
Agar Gel Precipitation. Test (AGPT) according
to the method described by (20) using reference
antigen and anti-sera as control.

Antigenicity

Titration of the prepared antigens was
done by the checkerboard method according to
(21).

Serological tests

Indirect Enzyme linked immunosorbant
assay was carried using the prepared antigens
for RVF antibody detection according to (22).

Agar gel precipitating test, using the

prepared antigens for RVF antibody detection
according to (23).
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RESULTS AND DISCUSSION

Rift Valley Fever (RVF) is an acute
highly infectious febrile viral disease. It is a
zoonotic disease, highly fatal among livestock.
It is responsible for great losses in animal live
stock due to abortions in pregnant animals and
high mortality in young animals (24,25).

Immunity to Rift Valley fever (RVF)
occurs in animals after natural infection with
RVF virus as well as after vaccination. This
immunity is demonstrated by detection of
antibodies to RVF virus in serum samples of
infected or vaccinated animals. Our aim in this
study is to prepare and evaluate specific antigen
to be used as a tool for determination of specific
RVF antibodies, for usual periodically interval
survey all over the countries to avoid any new
spots of infection and to follow up the status of
field immunity due to the vaccination complain.

The obtained results revealed that-the titer
of the originally seed RVF ZHsq; in tissue
culture was 8.5 log 10 TCIDsp/ml and in mice
(inoculated I/P in weaned mice) 7.8 logl0
MIPDso/ml. This result agree with that obtained
by (16) who proved that the virus could be
propagated easily in different tissue culture.

Regarding to the evaluation measures
including sterility, identity and safety tests
(Table 1); the obtained results revealed that all
the prepared antigens were sterile and safe
where all of them was free from bacteria and
with absence of specific CPE for RVF virus in
tissue culture as well as no deaths or symptoms
of illness in both inoculated suckling or adult
mice, in agreement with (13,19), who used
baby and adult mice for safety test of cell
culture antigen (Table 1,2). Identity test was
conducted by using reference hyper immune
serum and reference RVF antigen, the result
proved that all antigens identified were RVF
virus, and agree with (26) who used hyper
immune sera for detection of RVF antigen .

The checkerboard ELISA test was applied
on the prepared antigen using reference anti-
serum. The results revealed that the optimal
dilution of these antigen were 1/160, 1/200 and
1/20 for whole cell suspension, cell lysate and
supernatant respectively as shown in (Table 1).
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Regarding to the use of the prepared
antigens in indirect ELISA to monitor RVF
antibodies in serum samples obtained from
vaccinated animals, the results in table (3)
indicated that some serum samples were found
to be positive when tested by the three types of
antigens but in different percent where the cell
lysate antigen gave hi%lh_er positive percent (
100%) at the 2", 3"& 4™ week post vaccination
and the whole cell suspension antigen revealed
also high percent (80%) of positive samples
recorded at 3™ and 4% week post vaccination
while the supernatant antigen revealed a low
positive percent (20%) at the 4™ w.p.v. These
data came in agreement with those of (13;23)
who indicated that EISA technique either using
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cell lysate or cell supernatant is a useful tool as
monitoring method for vaccination program.
Accoding to AGPT test it was clear that the
positive results came in a parallel to the results
obtained by ELISA when more ppt lines were
obtained by the cell lysat antigen the obtained
by the whole cell suspension antigen while the
supernatant antigen did not showe clear line the
rsults show in table (4).

From all mentioned results it is clear that
the three prepared antigens can be used as
highly sensitive, specific and safe diagnostic
antigens specially cell lysate antigen in ELISA
technique for detection of IgG antibodies.

Table 1. Quality parameters of the prepared RVF antigens

. - Safety in Antigenicity
Type of Antigen: Steril .
P 1eens Y TCPEMT.C. Babymice IIC  Adulimice TP (Titen)
Whole cell suspension Free £ ""No deaths or 160
(WCA) ;greirg(ljlm No detected RVF No deaths or
Supernatant (SA) 20

CPE: Cytopathic Effect.

TC: Tissue Culture.

Table 2. Evaluation of difference antigens using AGPT

_Typeof Ag AGPT
Whole Cell (WCA) Moderate positive (++)
Cell Lysate (CLA) Strong positive (+++)
Supernatant (SA) Weak positive (+)

Table 3. Detection of Antibody against RVF virus in sera of vaccinated sheep using indirect ELISA

Number Week P Type of Antigens
of e oy Celllysate (CLA) Wholo Cell (WCA) S tant (SA
Samples Vaccination y oleLe ) Supernatant (SA)
5 1 +ve  3/5 (60%) +ve 0/5 (0%) ~+ve  0/5(0%)
5 2 +ve  5/5 (100%) +ve  2/5 (40%) +ve  0/5 (0%)
5 34 +ve  5/5 (100%) +ve  4/5 (80%) +ve  0/5 (0%)
5 4" +ve  5/5 (100%) +ve  4/5 (80%) +ve  1/5 (20%)
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Table 4.Detection of Antibody against RVF virus in sera of vaccinated sheep using AGPT
Number Week Post Type of Antigens
of Vaccination Céll Iysate (CLA) Whole Cell (WCA) Supernatant (SA)
Samples
5 1 +ve  0/5 (0%) +ve  0/5 (0%) +ve  0/5(0%)
5 v +ve  1/5 (20%) +ve  0/5 (0%) +ve  0/5 (0%)
5 34 tve 2/5(40%) . +ve 1/5(20%) +ve  0/5(0%)
5 4" +ve  4/5 (80%) +ve  2/5 (40%) +ve  1/5 (20%)
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