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SUMMARY

In this work, the keeping quality of binary inactivated Rift Valley Fever
vaccine was compared with formalin inactivated Rift Valley Fever vaccine
using two adjuvants (Alum hydroxide gel and alhydrogel). The prepared
vaccines were kept at either room temperature or at 37°C for 4 weeks as well
as at +4°C for a longer period up to 12 months. Also, the keeping quality of
the vaccine prepared from binary inactivated RVF virus (RVF antigen) which
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was kept at -20°C for 18 months was performed. Each batch of vaccine was
evaluated, all of them were sterile, safe and potent. The EDsq of RVF virus
inactivated by binary and immediately prepared were 0.0004/ml, 0.0006/ml
and 0.0007/ml using alum hydroxide gel 50%, Alhydrogel 50% and
Alhydrogel 25%, respectively, while that of the inactivated with formalin
using alum hydroxide gel was 0.0007/ml. The EDs, of the vaccine inactivated
by formalin using alum hydroxide gel and kept at +4°C was within the
permissible limit (0.022/ml) after 6 months, while in case of binary
inactivated vaccine kept at the same temperature, the EDsp was 0.020 after
10 months.The EDs, of the vaccines inactivated by binary using 50% or 25%
alhydrogel were of the same value when preserved at the same temperature
(+4°C) and it was within the permissible limit after 10 months. At room
temperature, the EDs, of the vaccine was within the permissible limit after 2
weeks in all batches, while at 37°C it showed a sharp decrease and was
higher than the permissible limit from the first week of storage. As regards
the vaccine prepared from the RVF antigen which was inactivated by binary
and kept at -20°C its EDso was within the permissible limit.

Key words: Rift Valley Fever - Vaccine Keeping Quality
INTRODUCTION

Rift Valley Fever (RVF) is an acute, subacute or mild arthropod born
viral disease of many species of animals as well as man. The disease is
characterized by high mortality rates among calves and lambs as well as
abortion of pregnant ewes and cows (Easterday et al., 1962).

In Egypt, immediately after the appearance of the disease in 1977 and
the consequent identification and isolation of the virus, the Egyptian
authorities succeeded in preparing a safe and potent formalin inactivated
vaccine (El-Nimr, 1980).

Under certain conditions, the inactivated RVF vaccines with formalin
can affect the virus antigens (Bahnemann, 1975), therefore, aziridine
derivatives can be used specially binary ethyleneimine (BEI) due to its safe
effect on viral antigens and perfection of inactivation process. BEI preserved
the conformation and accessibility of the epitopes to a much greater extent
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than formalin as inactivant. It acts on the nucleic acid with little or no effect
on viral protein (Blackburn and Bessellar, 1991).

It is very important to study the keeping quality of the produced RVF
vaccine inactivated by binary compared with that inactivated by formalin.
Therefore the plane of the present work was designed to test the final
product of the vaccine kept at different temperatures by using two adjuvants,
alum hydroxide gel (prepared in the RVF Lab.) and alhydrogel (supplied
through Superfas Biosector a/s Denmark) as well as study the effect of low
temperature (-20°C) on the inactivated virus for long period.

MATERIAL and METHODS
Material :
I. Mice:

1. 3-5 days suckling mice were used for titration of RVF virus as well as for
safety test of the vaccines.

2. 21-30 days old mice were used for testing the potency of the vaccine.

3. Lambs, of 5-10 days old, were used for testing the safety of the prepared
vaccine.

IL. Virus (ZH501):
Its titer was 10”° TCIDsy/ml.

HI. Cell cultures: Baby Hamster Kidney (BHK) cell culture for virus
titration and vaccine preparation.

IV. Inactivators:

1. Binary ethyleneimine (BEI).

2. Bromohydrobromide ethyleneimine: For inactivation of RVF vaccine.
3. Formalin : For inactivation of RVF virus.

V. Sodium thiosulphate: It was used at a final concentration of 2% for
vaccine preparation and sterilized by autoclaving.

VL Sodium hydroxide solution: 0.2 N (4% solution).
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VIL. Adjuvants:
1. Alhydrogel: Dry matter as AlOs 2.0% equivalent to AL(OH); 3.0 %.
Nitrogen max. 0.005%
Sulphate free max. 0.05%
Sulphate total max. 0.1%
pH 6.5+ 0.5

2. Aluminium hydroxide gel:
Aluminium pot. sulphate 10.8%
Sodium hydroxide 2%
pH 6.5
Sterilization by autoclaving.

Methods:

1. Titration of RVF virus using mice and tissue culture: Following the
technique recommended by El-Nimr (1980).

3. Virus inactivation: Preparation of BEI for inactivation of RVF virus
(Giard et al, 1977 and Eman, 1995) as well as inactivation using
formalin (El-Nimr, 1980).

3. Vaccine Preparation: According to El-Nimr (1980).

4. Evaluation of the vaccine: Each batch of the prepared vaccine was tested
for any bacterial, fungal or mycoplasmal contamination at Quality
Control Lab.

4.1 Safety test: The safety test was performed in baby suckling mice by i/c
inoculation of 0.025 ml and in lambs (5-10 days old) by inoculation of
10 ml of the vaccine (5 mli/p and S ml s/c) then these animals were
observed for 10 days for any signs of RVF disease or deaths. (El-
Nimr, 1980, Eman, 1995)
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4.2 Potency test: Adult mice (21-28 days old) were inoculated Vp by 2
doses of 0.2 ml of the vaccine, one week apart, and then challenged
by 0.1ml of 4 log;y MTPLDs,/ml of virulent RVF virus to calculate
the EDso according to Randall et al. (1964).

The experimental design:
1. Four batches of vaccines were prepared as such :
1. One inactivated by formalin and 50% alum gel as adjuvant.

2. The second inactivated by binary and 50% alum hydroxide gel
as adjuvant.

3. The third inactivated by binary and 50% alhydrogel as an
adjuvant.

4 The last one inactivated by binary and 25% alhydrogel as an
adjuvant.

Each of the four batches of the vaccines was divided into 3 portions.
One preserved at 4°C and evaluated every month. The second preserved at
room temperature (20-22°C) and the third preserved at 37°C. The second
and third samples were evaluated weekly till reaching the recommended
permissible limit (0.02/ml).

II. The vaccine immediately prepared after binary inactivation was kept at -
20°C for 12 months and 18 months then evaluated.

RESULTS

Results are presented in Tables 1, 2 & 3.

DISCUSSION

The locally inactivated Rift Valley Fever Vaccine by formalin was

prepared for a long time, but in order to modify this vaccine, binary
ethyleneimine (BEI) was used as an inactivator to be more safe and preserve
the conformation and accessibility of the epitopes to much greater extent
than the first (Blackburn and Besselaar, 1991). The binary inactivated RVF
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vaccine was kept at different temperature degrees (+4°C, room temperature
and 37°C) for measuring its keeping quality using different percentages of
adjuvant. The results showed that all batches of the vaccine were safe and
sterile. The EDsy of the different batches of binary inactivated RVF vaccine
were 0.0004/ml, 0.0006/ml and 0.0007/ml) using 50% alum hydroxide gel
50% alhydrogel and 25% alhydrogel respectively; comparing with that
inactivated by formalin and using aluminium hydroxide gel, it was 0.0007/ml.
The results revealed that samples of all batches of the vaccine preserved at
(20-22°C or 37°C) showed a sharp decrease in their EDs, values to be within
the permissible limit after 2 weeks for samples kept at 20-22°C and after the
first week in samples kept at 37°C (as shown in table 2). The results showed
no significance difference when using 50% alum hydroxide gel or 50% and
25% alhydrogel. This means that at these conditions something would
happen to the particles of the vaccine affecting their immunogenic properties
or its association with the gel particles. These results agree with that
obtained by Helmy et al. (1991). The samples of vaccine which kept at +4°C
its EDs, were within the permissible limit (0.022/ml); in case of vaccine
inactivated by formalin using 50% alum hydroxide gel after 6 months of
storage while in case of binary inactivated RVF vaccine using 50%
alhydrogel its EDsy was 0.020/ml after 10 months of storage. Also, the
samples of binary inactivated RVF vaccine using 50% or 25% alhydrogel
revealed about the same value when preserved at the same temperature as
shown in table (1). These results are in agreement to some extent with those
obtained by Helmy et al. (1991). The binary inactivated virus was still of high
value after storage for 18 months at -20°C and the EDs, ofits vaccine
prepared immediately was 0.0003/ml.

Therefore, this study revealed that the time of storage of binary
inactivated RVF vaccine were 1 week, 2 weeks and 10 months at 37°C,
room temperature (20-22°C) and at +4°C, respectively. Also, the RVF
antigen could be stored for 18 months at -20°C till the production of the
vaccine.

Economically, 25% of alhydrogel can be used for the production of
the vaccine.
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