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SUMMARY

An Experimental batch of an
inactivated RHDV oi! emulsified vaccine was
prepared as water-in-oil emulsion with
aqueous to oil ratio 1:2. The efficacy of the
prepared vaccine was studied in vaccinated
rabbits for one year post vaccination. The
efficacy was based on HI antibody response
and the resistance to challenge with virulent
RHDV. The vaccine induced specific RHDV-
antibody titers detected from the 1* week post
vaccination in a zigzag like manner through
out the year. RHDV-antibody titers measured
by HI test in vaccinated rabbits increased and
reached the highest level in 6™ week post
vaccination while the maximum level was
attained at 7" month post vaccination. The
high level of specific RHDV-antibody titers
in the vaccinated rabbits reflected on the
challenge test where they could resist the
challenge against virulent RHDV up to 12

months  post vaccination with  100%

Vet. Med. 1., Giza. Vol. 57, No.3. (2009)

protection compared to unvaccinated group
(0% protection). This study concluded the
need to produce this vaccine locally in a
massive production aiming to save the hard

currency lost in importing this vaccine.

INTRODUCTION

Rabbit Viral Hemorrhagic Disease
(RVHD) is a highly contagious, highly fatal,
per-acute and acute viral disease of both wild
and domestic rabbits (Peeters et al., 1990)
caused by Rabbit Hemorrhagic Disease Virus
(RHDV), a member of the family
Caliciviridae  (Ohlinger et al, 1990).
Calicivirus infection is the major cause of the
severe decrease in the stocks of wild and farm
rabbits that has occurred worldwide during
the last two decades (Ferreira et al., 2006).
The economic importance of RVHD is due to
the high morbidity (70-80%) up to 100%
mortality it causes (Chen, 1986). In Egypt,
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RVHD was first reported in 1991 in Sharkia
governorate (Ghanem and lIsmail, 1992).
Sanitary prophylaxis with the rigorous
application of vaccination routine can exclude

all risk of the RVHD (Thibauit, 1990).

Many inactivated RHDV vaceines
were prepared locally in  Egypt using
aluminum hydroxide (Al OH) gel as adjuvant
(Daoud et al, 1998; Salman, 1999 and
Salman,  2007). Combined bivalent
inactivated oil emulsified vaccines against
RVHD and rabbit pasteurellosis was prepared
too but using montanide oil (Taha et al,
2009). The type of adjuvant determines the
duration of the protection that they confer being
longer for  oil-based  vaccines  after
subeutancous injection (Pages, 1989), so the
present work was planed to preparc an
inactivated RHDV oil emulsified vaccine
using mineral oil as adjuvant and evaluate its

potency in vaccinated rabbits.

MATERIAL AND METHODS

1. Rabbit Haemorrhagic Disease Virus
(RHDV):

Local Egyptian strain of RHDV
designated as Giza/2006 (Salman, 2007) with
a titer of 10" LDs/ml and of
haemagglutination (HA) titer equal to 2'* HA
unit was used for vaccine preparation,
challenge of wvaccinated rabbits and in

haemagglutination inhibition (HI) test.
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2. Experimental rabbits:

Three to four months old, industrial
hybrid rabbits with an average body weight of
2 Kg were purchased from a conventional
rabbitry. All rabbits were free of detectable
RHDV antibodies. The rabbits were used for
RHDV wvacecine preparation and vaccine
evaluation.

3. Serum samples:

Blood samples were collected from
the experimental rabbits through the ear vein.
The collected blood samples were allowed to
coagulate and centrifuged (2500 rpm 10
minutes) in order to separate the serum. Sera
of individual rabbits were subjected for
inactivation process by heating in a water bath
at 56°C for 15 minutes then kept in dry sterile
screw capped vials at -20°C till examined
serologically to detect the RHDV HI
antibodies.

4. Positive control hyper immune serum
of RHDYV and negative control one:

These sera were kindly supplied by
Newcastle  disease  vaccine  research
department, Veterinary Serum and Vaccine
Research Institute, Abbasia, Cairo and used in
HI test. Tt was supplied in an enzyme
immunoassay kit for detection of antibodies

to RHDV supplied from Kalon Biological
Ld. UK.

5. Erythrocytes suspension:
Erythrocytes  human type "O" were

collected using 3.8% sodium citrate solution as



anticoagulant (9ml blood to 1ml sodium citrate
solution) from a healthy volunteer. The packed
erythrocytes were suspended in sterile saline in
a concentration of 0.75% for micro-technique
of HA and HI tests.
6. Oil Adjuvant:

2.0il base:

Paraffin oil: Light extra white
medicinal oil. BATCH No. 25/2007. FDA.
USP. BP.UK.FR.

b.Emulcifiers:

1.Aquecus phase emulsifier (Tween

80):

Polyoxyethylene sorbitan supplied by
Sigma. BATCH No. 085K 0096. (HLB=15)

2.0il phase emulsifier (span80):

Sorbitan moncoleate, supplied by
Guagzhou Hanglian chemical co., Itd. China.
LOT No. 30807703. (HLB=4.3)

7. Chemicals:
a.Formaldehyde solution (Fluka Riedel-
deHaen, Sigma, Germany):

Lot No. 52930. 37% by weight
stabilized with approximately 10% methanol. It
was used for virus inactivation.

b. Glycine (NH2-CH2-COOH) (El Nasr
pharmaceutical company, Egypt):

BATCH No. 2007/1. It was used as
emulsifier in a concentration of 4.8 gm/ Liter

c. Sodium thiomersal (PARK scientific
limited Northampton, UK):

Lot No. P839F. It was prepared as
solution in a concentration of 1/10000 (W/V)
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and added to the prepared vaccine in a
concentration of 1ml/ Liter as a preservative.
8. Haemagglutination (HA) test:

A twofold dilution of the RHDV was
incubated with an equal volume of washed
human RBCs type "O" (0.75% concentration)
in a sealed round-bottom micro-titer plate at
4°C according to Capucei et al., (1996) to
determine HAU used in HI test.

9. Haemagglutination inhibition (HI) test:

It was carried out according to Peshev
and Christova, (2003a) using 8 HA unit of
RHDV and human RBCs type "O" to estimate
specific RHDV antibodies in rabbit sera. The
antibody titer was the end-point dilution
showing inhibition of HA
10. Preparation of inactivated RHDV

suspension:

RHDYV suspension that incorporated in
the vaccine was prepared according to OIE,
(2008).

The viral inactivated suspension was
assayed by HA test and it was found that
RHDV titer was 2'° HAU after inactivation as
it is recorded by Kim et al., (1989), also OIL,
(2008) recommended that HA titer of RHDV
after inactivation for vaccine preparation
should be higher than 2’. Abolishing viral
infectivity = was  carried out  using
formaldehyde at 0.4% concentration at 37°C
for 48 hours. During inactivation, the fluid

was continuously agitated.
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11. Preparation of the oil emulsified
inactivated RHDV Vaccine:

The vaccine was prepared as water in
0il emulsion (W/Q) according to Stone et al.,
(1983) with aqueous to oil ratio 1:2 (W/W)
and the agqueous phase emulsifier (Tween 80)
was added to the oil phase. A preservative,
thiomersal (Merthiolate), was finally added at
a dilution of 1/10,000 (V/V) before
distribution into neutral glass of 10 ml
capacity vials (each contains 5 ml of the
vaccine). The vaccine was stored at 4°C till
used.

12. Challenge test:

Virulent RHDV with a titer of 10%¢°
LDsy/ml and 2'* HAU was used as challenge
virus for vaccinated and control rabbits as
OIE, (2008) recommended that the challenge
made by intramuscular inoculation of a dose
of RHDV containing at least 100 LDsp or
presenting a HA titer higher than 2% Each
rabbit received 1ml of RHDV I/M.

13. Quality controk:

The prepared vaccine was subjected to
sterility and safety following standard
international protocols of British
Pharmacopeia Veterinary (2005)

a. Sterility test: The prepared vaccine
was tested for the presence of viable
bacteria, mycoplasma and fungi.

b. Safety: Safety test was carried out by
S inoculation of 10 sero-negative

rabbits with three times the vaccinal
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dose. The rabbits were observed for 3

weeks post inoculation.
14. Vaccine efficacy:

Vaccine efficacy evaluation was based
on HI antibody response and response to
challenge.

Experimental design

A total of 105 experimental rabbits
were housed in disinfected metal cages in a
well ventilated and disinfected room receiving
commercial pellet ration and clean water ad
libitum. The rabbits proved to be sero-
negative for specific RHDV HI antibodies.

The rabbits were grouped into 2
groups:

Group (1): containing 70 rabbits all of
them injected S/C with the prepared
inactivated RHDV oil emulsified vaccine in a
dose of 0.5ml per rabbit.

Group (2): containing 35 rabbits kept
as unvaccinated control.

Each rabbit group was housed
separately under well hygienic measure and
kept under daily observation till the end of
experiment,

4. Humoral immune response;

It was followed up for 12 months for
both groups starting from the 1™ week post
(WPV).  Blood

(individually from ear vein of all rabbits in

vaccination samples
both groups) were collected weekly till the 4™
WPV, every 2weeks till the 8 WPV and then

monthly til} the 12® month post vaccination



(MPV). Sera were separated and kept at -20
°C till used to evaluate humoral immune
response,

c.Challenge test:

At the 3 WPV, 3 MPV, 6" MPV,
9™ MPV and 12" MPV, 10 vaccinated rabbits
from group 1 and 5 unvaccinated rabbits from
group? were transported to experimental
isolators where they were challenged by
intramuscular inoculation of Iml of a
suspension of virulent RHDV (10*%* LDs¢/ml-
2'* HAU). The challenged rabbits were
chosen randomtly at each time. The challenged
rabbits were kept under daily observation for

2 weeks post challenge.

RESULT AND DISCUSSION

Nowadays, RVHD is endemic in most
parts of Europe and Asia, in some African
countries, in Australia and New Zealand
(Grazioli et al., 2000). In Egypt, the RVHD
spread all over most of Egyptian provinces
where it was recorded in different localities
by many authors (El-Zanaty, 1994, Salman,
1999; Abd El-Ghaffar et al., 2000 and
Salman, 2007). RVHD characterized by sever
losses with high rate of morbidity and
mortality, the latter being close to 90% in aduit
rabbits (Ohlinger et al., 1989 and Nowotay et
al., 1990) leading to high economical losses.

Inactivated tissue vaccine against

RHDV was developed by many authors and
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succeeded in RVHD control (Liu et al., 1984;
Kim et al., 1989 and Smid et al., 1591}). In
Egypt inactivated RHDV vaccine with
aluminum hydroxide gel adjuvant was
developed by Daoud et al., (1998); Salman,
(199%) and Salman, (2007). There is a great
intention to have an inactivated vaccine
having high adjuvant activity aiming to
protect the rabbits for longer duration using
one shot, so the objective of this study was to
prepare and evaluate an inactivated oil
emulsified vaccine from the local RHDYV
(Giza / 2006).

The prepared vaccine proved to be
sterile (no growth of micro-organisms on
nutrient agar, blood agar and Sabaroud agar)
and proved to be safe (The 10 inoculated
rabbits S/C with three times the vaccinal dose
did not show notable signs of disease or local
reaction and remained healthy during the 3
weeks observation).

The prepared vaccine as the other
water in oil emulsion vaccine consisted of an
aqueous phase suspended as droplets in
mineral oil; the RHDV antigen was contained
in aqueous phase and remained dispersed in
the oil or suspending phase through the action
of emulsifiers as stated by Stone et al., (1983).
Inactivated RHDV content in the vaccine was
2'" HAU in accordance with Kim et al.,
(1989) and more than 27 as recommended by
OIE, (2008). This inactivated viral mass was
certainly high as the ratio between the

aqueous and oil phase was 1:2,
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Humoral immune response of the
vaccinated rabbits with the oil emuisified
vaccine as well as unvaccinated control ones
was followed up for 12 MPV using HI test.
As shown in table (1) and figure (1), none of
the vaccinated and unvaccinated control
rabbits had RHDV specific HI antibodies
before vaccination then high titers of RHDV
specific HI antibodies were detected in the
sera of vaccinated rabbits from the 1 WPV
where the obtained mean geometric titers
(MGTs) was 2”7 HI RHDV-antibodies. This
result agreed with those obtained by Yu et al.,
(1992) and Peshev and Christova (2003b) who
used RHDV oil adjuvanted vaccine too.
Gomes et al, (1980) attributed the higher
antibody titer following vaccination with oil
emulsified vaccine to low viscosity and high
homogenicity.

Our results revealed that the MGTs of
HI RHDV-antibodies in the vaccinated rabbits
run in a zigzag like manner reaching 2° as an
initial peak at 6™ WPV then the 2™ peak (2'%)
was attained at 7" MPV. Meanwhile the 3"
peak of HI RHDV-antibodies titer 2°7 was
recorded at 12 MPV (end of the experiment).
The obtained results were satisfactory and
comes in agreement with that of Thayer et al.,
(1983) who stated that oil emulsion vaccines
elicited immune response that run in a zigzag
like manner.

Challenge with the virulent RHDV
(10*% LDsy/ml) (Table 2) killed 100% of
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unvaccinated control rabbits but resulted in
neither morbidity nor mortality in vaccinated
rabbits, so the prepared vaccine provided
100% protection against clinical signs and
death. This protection detected from the 3™
WPV and lasted for 12 MPV. This is in
agreement with Shevchenko, (1994) who
found that 100% protection, in the vaccinated
rabbits challenged with virulent RHDV, was
continued through 12 MPV.

Protection against clinical disease was
expected with the HI antibody titer, induced
in this study and proved that the prepared
inactivated RHDV oil emulsified vaccine
containing sufficient amount of antigen that
may have the potential to induce higher level
of protection against infection than is
currently realized, this result comes in contact
with those of Stone et al., (1983). Our results
also agreed with those of Nowotny et al.,
(1993) who found that the adult rabbits with
RHDV-antibody titers ranging from 2° to 2"
remained clinically healthy after inoculation
with virulent RHDV and Simon et al., (1993)
who concluded that a titer > 20 HIU was
protective.

From the afford mentioned results, it
could be concluded that the locally prepared
inactivated RHDV oil emulsified vaccine
offered a good protective immunity against
RVHD and could be used safely for active
immunization of rabbits against this disease

that threaten rabbit industry in Egypt.



Table (1) Geometric mean of RHDY specific HI antibody titers (log2) in sera of vaccinated and
unvaccinated rabbits

o Geometric mean of RHDV specific HI antibody titers (log2)
Time post vaccination Vaccinated rabbits | Unvaccinated rabbits

0 day 0 0
1 WPV 1.7 0
2 WPV 72 0
3% WPV 7.6 0
4t wpy 7.75 0
6" WPV 9 0
2" MPV 8.8 0
39 MPV 7.7 0
4 MPV 8 0
5" MPV 7.6 0
6" MPV 8.5 0
7" MPV 10 0
8" MPV 9.2 0
9" MPV 9.5 0
10™ MPV 9.5 0
11" MPV 8.6 0
12" MPV 9.7 0

RHDV= Rabbit Haemorrhagic Disease Virus
HI= Haemagglutinating inhibiting

WPV= week Post Vaccination

MPV= Month Post Vaccination

Vet. Med. J., Giza. Vol, 57, No.3. (2009)
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Fig.1: Geometric mean of RHDV specific HI antibody
titer(log2) in sera of vaccinated and unvaccinated rabbits
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Table (2): Potency of RHDV inactivated oil emulsified vaccine

Vaccinated rabbits Unvaccinated rabbits
Time of | Number of | Number of Number of | Number
Protection Protection
challenge | challenged dead challenged | of dead
percent percent

rabbits rabbits rabbits rabbits

3" WPV 10 0 100% 5 5 0%
34 MPV 100%

10 0 5 ] 0%
6" MPV 10 0 100% 5 5 0%
9" MPV 10 0 100% 5 5 0%
12" MPV 10 0 100% 5 5 0%

WPV = week post vaccination.
MPV= month post vaccination.
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