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SUMMARY

Indirect immunofluorescence assay (IFA) was used for detection,
identification and titration live attenuated RVF (7.5 log;o TCIDs / ml) as
well as inactivated alum gel RVF. Bradford's method (1976) was used to
determine the amount of ug / 0.1 ml of purified reference RVF antigen
(1:2000 - 1:32000) dilutions. Double sandwich ELISA was used to compare
the tested inactivated RVF vaccine with a reference one has passed animal
potency testing as well as to determine the amount of protein (ug / dose) of
the tested inactivated RVF vaccines by using different dilutions of purified
RVF antigen of known protein concentration (ug / 0.1 ml) and then a
standard curve was prepared by regression analysis of the purified RVF
antigen dilution of known protein concentration against its ELISA optical
density (O.D.) at A450 and the protein in concentration of the reference RVF
vaccine was determined by interplotting its ELISA O.D. at A405 on the RVF
standard curve which reached 5 ug/ dose of RVF vaccine. Also, the ELISA
potency ratio was determined by comparing the O.D. of tested vaccine to
that of reference inactivated RVF vaccine which has passed animal potency
testing and the main value of the potency ratio reached 1.00.

Key Words: Rift Valley Fever-Vaccines-Evaluation.
INTRODUCTION

Rift Valley Fever (RVF) was first reported in Egyptin 1997 ina
massive outbreak among animals with extensive involvement of humans
(WHO, 1977, Al-Akkad, 1978 and Meegan, 1979).

The recent recurrence of RVF in 1993 (Arthur et al , 1993) revealed
the need for a more practical and more efficient of quality control for both
live attenuated RVF vaccine (Smithburn, 1949) and inactivated alum gel
RVF vaccine (Barnad and Botha, 1977 and Eman, 1995).

The general requirement for live attenuated RVF vaccine according
to WHO (1966 and 1973) and U.S. Code of Federal Regulation (9 CFR)
(1987) depends. on purity, safety, virus titre and virus identity tests by using
indirect immuno-fluorescence assay (IFA) (Elian et al 1996). As regard to
inactivated RVF vaccine purity, identity and quality of the recovered antigen
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through elution or separation by biological affinity or adsorption interaction,
the amount of the isolated antigen protein (ug / dose) can be then identified,
measured and screened with suitable antibodies immunological activity
(Niklasson et al., 1983; Shiari et al., 1990 and Peters, 1993).

Sandwich ELISA have been used for measurement of viral proteins
(Rose et al., 1986 and WHO, 1983).

An ideal vaccine would be one that could provide more than 90%
efficacy within a few weeks of single administration of vaccine, a protection
would be of long duration and of low cost, (Peters, 1993).

Our aim of work is to use a rapid, practical, efficient and of low cost
method, to save time and to minimize the cost of evaluation of RVF
vaccines.

MATERIALS and METHODS

MATERIALS:

1- Virus :
Rift Valley. Fever virus used in this work was designated as ZHMC,,
(Taha, 1982).

2- RVF antigen and antisera:
the purified reference RVF antigen and purified sheep anti-RVF and
purified bovine anti-RVF immunoglobulin were kindly supplied from
RVF Dept., Vet. serum and Vaccine Research Institute.

3- Rabbit antibovine IgG conjugated with peroxidase (Sigma
Immunochemical Company).

4- Rabbit antibovine IgG conjugated with fluorescein (Sigma
Immunochemical Company).

3. Cell Culture:
Monolayer BHK cell cultures were grown and maintained as described
by El-Nimr (1980).

4. Vaccines:
Ten batches of live attenuated RVF vaccines and 11 batches of binary
inactivated alum gel RVF vaccines, prepared at RVF Department, Vet.
Serum and Vaccine Research Institute, Abbasia, Cairo, were used in this
study.

Methods:

The reference RVF vaccines were evaluated according to the
following:
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1. Purity test was performed in accordance with U.S. Code of Federal
Regulation 9 CFR (1987) testing 113.26, 113.27, 113.30 and 113.55.
2. Safety test:
a. Live attenuated RVF vaccine:
According to  WHO (1966, 1973), Golden Hamsters, sheep and cattle
were used as described in 9 CFR (1987) testing 113.41.
b. Binary inactivated alum gel RVF vaccine:
20 Baby mice and 3 lambs of 10 days old used as described by Eman
(1995).
3. Virus Identity:
The virus identity tests were conducted on RVF vaccine according to 9
CFR (1987) testing 113.135 and WHO (1966) using:
Idirect Inmunofluorescent assay (IFA):
a. Live attenuated RVF vaccine:

IFA was done using 96 well tissue culture plates containing BHK cell
infected with different dilutions of live attenuated RVF vaccines from
different batches and compared with the reference one. After 20 hours, the
plates were fixed and RVF virus was titrated and identified as described by
Elian et al. (1996) and Wassel et al. (1996).

b. IFA for identity test in case of Binary inactivated alum gel RVF
vaccine:

It was carried out on a slide where a drop of final products of
inactivated RVF vaccine smeared, fixed using dry air and acetone then RVF
antigen was identified using IFA as described by Johnson et al. (1981).
Potency Test :

L In-vivo potency test (reference):
1. Live attenuated RVF vaccine:

It was carried out in 4 susceptible sheep inoculated with 1 ml S/C as
described in WHO (1966) and (1973)and inoculation was repeated after 2
weeks.

2. Binary inactivated alum gel RVF vaccine:

It was carried out in 60 adult mice and the EDs, was calcuated as
described by Reed and Muench (1938) and 4 susceptible sheep inoculated
with 1 ml S/C of inativated RVF vaccine as described by Eman (1995).

IL In-vitro potency assays:
A. Measurement the amont of microgram (ug) of protein of purified
reference RVF antigen:

Quantitation of ug of protein of the RVF antigen was done by
measuring the absorbance of different dilution of RVF antigen from (1:200 to
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1:32000) in 0.15 M NaCl and 0.1%. coomassie brilliant blue stain (G.250
and measured by spectrophotometer at A595 and then by plotting the
recorded optical density of RVF antigen on the prepared standard BSA curve
from 0.5 ug - 9 ug / 0.1 ml as described by Bradford (1976).

B. Sandwich ELISA for measurement of Droteins (Rose et al., 1986):

Chess board titration to find the working dilutions of the reagents:

1. The purified sheep anti-RVF diluted in coating buffer to give 10, 2 and
0.5 ug of protein in 0.1 ml as in Bradford (1976). 100 ul of each dilution
was added to 3 vertical columns of wells in a microplate, then kept in a
humid chamber for 18 hours at 4°C and then washed with PBS-T in the
usual way.

2. 100 ul ofthe strongly positive purified RVF antigen solution (1:200) was
added to one horizontal row well and add the weakly positive (1:16000)
of purified RVF antigen and negative one to other horizontal row. Then
the plate was incubated for 2 hours at room temperature and washed with
PBS-T in the usual way.

3. The purified bovine anti-RVT virus was diiuted into three diiution -:400,
1:800 and 1:600, then 100 ul of each dilution was added to one vertical
row of the plate coated with each level of antigen. The plate then was
incubated for 1 hour at room temperature and then washed in the usualy
way.

4. Antibovine conjugated with peroxidase in 1:3000 dilution in PBS (pH 7.4)
was added to each well, left for 1 hour at 37°C. The plate then was
washed with PBS-T in the usual way and then followed by addition of 100
ul of substrate solution (5-amino salicylic acid) and H,0,. The developed
color had been read in an ELISA reader (Rose et al., 1986) and working
dilution of reagents could be found.

C. Sandwich ELISA for measurement of the amount of microgram of

RVF vieral Drotein per dose:
It was done according to the (USDA, National Vet. Labs and WHO,

1983).

a. Microtiter plates (96 well ) were used in the double antigen sandwich
ELISA for RVF antigen protein where an appropiate amount of working
reagent were determined as described before.

b. The purified sheep antisera against RVF virus were diluted (2 ug /0.1 ml)
in coating buffer (pH 9.6). The plate was incubated at 4°C overnight,
followed by washing with PBST in usual way and the plate was post
coated for 20-30 minutes at room temperature with 150 ul of 2% BSA
and the plate was washed again 3 times with PBST.
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¢. Serial 2 fold dilutions of purified RVF antigen from 1:200 to 1:32000 (the
protein contation "ug / 0.1 ml) of each dilution of the purified RVF
antigen was known as mentioned before from 0.5 ug to 6.2 ug / 0.1 ml).

d. 1:10 dilution of the tested RVF vaccine as well as the reference
inactivated alum gel RVF vaccine were added to duplicated well 100 ul /
well of the antibody coated plate which incubated at 37°C for 2 hours
then washed 3 times with PBST. The purified bovine anti-RVF virus was
diluted to 1:400, then added to each well (100 ul / well) and the plate was
incubated at 37°C for 1 hour, then washed 3 times with PBST.

e. Antibovine peroxidase IgG was added in dilution of 1:3000 in each well.
The plate then washed with PBST in the usual way and then followed
with addition of 100 ul of (5-amino salicylic acid) and H,0,. The
developed colour had been raed in ELISA reader at A405.

f. A standard curve was prepared by regession analysis of the purified RVF
antigen dilution of known protein concentration against the ELISA optical
density (0.D.) at A405.

g. The protein concentration of the tested vaccine as well as the reference
RVF vaccine was determined by interplotting the recorded ELISA optical
density at A405 on the purified RVF virus standard curve.

RESULTS

The live attenuated RVF virus vaccines were detected and titrated on
BHK cell line after 20 hours following infection and the titre reached 7.5
log)g TCIDsq / ml by using IFA as photo (1) and Table (1). The neutralizing
titre reached 64 and the tested live reference RVF vaccine was safe in sheep
and golden hamster and cattle (Table 1).

As regard to evaluation of the reference binary inactivated alum gel
RVF vaccines, the vaccine was sterile, safe in baby mice and lambs and the
vaccine was potent following challenge with pantropic RVF virus as the
EDsg in mice reached 0.014 / ml and the neutralizing indices reached 3.1
after 4 weeks and reached 2.00 after 6 months post vaccination (Table 2) and
vaccine was identified by using IFA as RVF antigen (Photo 2).

Using the standard curve of Bradford methods (Table 3 and Fig. 1),
the protein concentration of the purified RVF antigen was determined from
0.5 ug -6.2ug/0.1 mlat (1:200 - 1:16000) dilution of RVF antigen (Table
4).

The in-vitro double sandwich ELISA potency ratio as indicated when
comparing the reference binary inactivated alum gel RVF vaccine with the
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tested batches of inactivated alum gel RVF, the ratio reached 1.00 as in
Table (6).

Also, the result of measurement of the amount of microgram of RVF
vaccinal viral protein per dose compared with reference purified RVF viral
protein (Table 5) ranged from 0.4 - 0.6 ug/ 0.1 ml with the average of 0.5
ug / 0.1 ml or 5 ug / dose as in Fig. (2) of tested and reference binary
inactivated alum gel vaccine (Table 6).

As in Table (6), the ELISA O.D. of the reference inactivated RVF
vaccine with gel reached 0.462 and the ELISA O.D. of the inactivated RVF
vaccine without alum gel reached 0.462 at A405.

DISCUSSION

Using IFA technique to identify and titrate live attenuated RVF
vaccine after 20 hours post infection where this rapid result 7.5 log;q
TCIDs, / ml agreed with that finding in testing 113.135 9 CFR (1987) and
WHO (1966, 1973) when compared with the reference one have been passed
animal potency testing.

The result obtained for evaluation of reference inactivated RVF
vaccine as it was identified by IFA and of good immunogenic response (NI
reached 3.1) and safe agreed with those obtained by Eman (1995).

Using double sandwich ELISA to detect RVF to detect RVF virus
antigen agreed with Niklasson et al (1983); WHO (1983) and Rose et al.
(1986).

The result of in-vitro ELISA potency ratio (1.00) when comparing
the testing inactivated RVF vaccine with the reference one came with
agreement with those of USDA National Vet. Laboratories. The amount of
microgram of RVF viral protein per dose (5 ug/ dose) agreed with those
reported by Shiari et al. (1990) for evaluation of FMD where it reached 2-4
ug / dose.

As the ELISA 0.D. (0.462) of RVF vaccine with equal the O.D. of
the same lot of RVF vaccine without gel (ELISA O.D. 0.46), we used the
double sandwich ELISA to detect RVF antigen in inactivated alum gel
vaccine by using antigen antibody interactions (Peter, 1993) gave good result
instead of biological affinity, as the later leave 40% - 70% of the antigen in
alum gel after elution (Shiar et al., 1990).

We can say by using IFA to detect, identify and titrate live attenuated
RVF vaccine in BHK cell line and using in-vitro ELISA potency ratio when
one has passed host animal potency testing besides studying the safety tests
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values could be used with success for rapid and low cost of evaluation of
RVF vaccine.
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Table (3) : Protein Standard Curve

Optical Density|Protein Concentration
(0.D.) (ug / 0.1 ml)
0.020 1 ug 7 0.1 ml
0.040 2 ug / 0.1 ml
0.051 3 ug ! 0.1 ml
0.082 4 ug / 0.1 ml
0.098 5 ug / 0.1 ml
0.120 6 ug / 0.1 ml
0.152 2 Mg .0 0:1 ml
0.162 Bag /J 0.1 ml
0.182 o ug /L 0.1 m)

Table (4) : Estimated of purified RVF antigen protein
(ug / 0.1 ml) using Bradford method for standard curve
of purified RVF antigen.

Furified Optical Density |Protein content using the
RVF antigen at A®595 by standard protein curve

dilution |spectrophotometer {ug /- 0.1 wl)

1/200 0.124 6.2

1/400 0.064 351

1/8000 0.024 11

1/16000 0.010 0.5

1/32000 0.000 0.0

Table (5) : Protein content of reference purified RVF
antigen and at 0.D. measured by double sandwich ELISA.

Protein content using the|ELISA O.D.
standard protein curve
{ug / 0.1 ml) at A®405
6.2 0.572
31 0.515
Y1 0.476
0.5 0.464
0.0 0.000
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Phote (1} : BHK cells, 20 hours post infection with live

attenuated RVF vaccines as done by IFA (X} 160).

Photo (2) : RVF antiven adsorbed on alum gel particles

of inaztivated RVF v: ine as done by IFA (X 160).




