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SUMMARY

Vaccination against viral haemorrhagic discase in
rabbits was tried. The inactivated vaccine was in-
oculated on different timings; simultancously
with the experimental infection, on appearance of
clinical signs and 2 days after the begining of
stgns. Vaccination during illness with viral haem-
orrhagic disease was ablc to stop mortalitics and
shorten the disease course gaving 70%, 60% &
36% protection rate in simultancously infected
vaccinated , vaccinated on appearance of signs
and vaccinated rabbits two days after the begining
of signs. Seroconversion of the vaccinated rabbits
was estimated and compared with the control
group. Histopathological changes in thymus and
spleen of rabbits experimentally infected with
hacimorrhagic discase virus were recorded. Lym-
phoid organs/body weight ratios on differgnt in-
tervals from vaccination and/or infection of dif-

[crent groups were measured.

INTRODUCTION

Rabbit viral haemorrhagic discase (RVHD) is a

contagious highly fatal discase causing high mor-

" bidity and mortality (up to 100%) in adult rabbits
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“Asia,

(Fioretti ct al., 1991).

The disease was firstly recorded in China, by Liu
ct al., (1984) . The discasc was then reported in
Europe and other countries world wide
(Morisse et al., 1991; Nowotny ct al., 1990; and
Ohl'mgcf ctal., 1989).

In Egypt, rabbit viral hacmorrhagic disease has
and  Ismail
(1992), Salem and. El-Ballal (1992), Sharawi
(1992) and the virus was isbln(cd by El-Zanaty,
(1994); and EI-Mongy, (1998).

been firstly reported by Ghanem

Wei et al. (1987) reported the carly onsct of pro-

tection 3-5 days postvaccination with inactivated
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vaccines . Similar observations were described by

other authors (Du et al. 1991; and Huang, 1991).

Due to the drastic losses through high mortalities
of viral hacmorrhagic diseasc in rabbits and the
carly protection against the discase by vaccination
we planned to study the changes in the lymph or-
gans of rabbit due to vaccination and/or infection
and the effect of application of emergency vacci-
nation in casc of early and late diagnosis of the

disecasc.
MATERIAL AND METHODS

Rabbits:

Onec hundred and twenty, two months old New
Zcaland rabbits were obtained from a healthy pri-
vate rabbitry with no history of vaccination

against rabbit viral haemorrhagic diseasc.

Challenge virus:
Challenge virus was isolated by Salman (1999)
from a ficld outbreak and identified by Hafez

(1999).

3- Inactivated vaccine:

Formalized RVHD virus in 2% aluminium hy-
droxide gel adjuvant manifactured in Veterinary
Serum and Vaccine Institute, Abbasia, Cairo was

used in this experiment

4- Serum samples:

Blood samples were collected from the ear vein,
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and scrum samples were separated and testeq

for seroconversion.

5- Organ samples:

Lymphoid organs (spleen and thymus) were col.
lected and fixed in 10% formol saline for histo-
pathological examination. Livers were homogen.

ised and retested for RVHD virus.

6- Erythrocyte suspension:
Human type “O” erythrocytes were suspended in
sterile saline 1% for microtechnique HA and HI

tests.

7- Microhaemagglutination test:
RVHD virus was detected and titrated in livers of

infected rabbits according to Chasey et al. (1995).

8- Haemagglutination inhibition test:
Seroconversion of the vaccinated rabbits was
evaluated by Beta procedure of HI test according
to Pu et al. (1985).

9- Histopathological examination:

Sections of the lymphoid organs (spleen and thy-
mus) fixed in formol saline lb% were stained
with Hematoxline and Eosin. Parallel sections of
thymus and spleen from vaccinated challenged
and control rabbits were stained with Methyle
green Pyronine (Bancroft et al., 1994) for dete-
cion of the activity of lymphoblast cells in lym-

phoid organs.

Vet.Med.J.,Giza.Vol.49,No.1(2001)


https://v3.camscanner.com/user/download

Table: (1): Vaccination and/or challenge against RVHD of the different grops with various investigations,

o ) o atngs | S 7ot | iscpaology | Sty
Gl + + 2 days before challenge + - .
G2 + + Simultancusly + -

G3 - + Dn satart of clinical signs + -, -
G4 ks + 2 days after satart of + + -
sings
GS + - - + + -
G6 - + - + * +
G7 - . - + + +
+ = Done
- =not done

10- Vaccination:
According to Kim et al. (1989) 0.5 ml of the inac-
tivated vaccine was inoculated subcutancously

into cach rabbit.

11- Challenge:

Rabbits were inoculated 1/M with 0.5 mI RVHD
challenge virus with a titer of 215 HAU.(Sal-
man,1999).

Experimental design,

As shown in Table (1), rabbits were kept under
observation for clinical signs and mortalities for
two weeks postinfection and/or vaccination. Dead
and sacrificed rabbits were examined for postmor-

tem lesions.

Vet.Med.J.,Giza.Vol.49,No.1(2001)

Lymphoid organs (spleen and thymus) from the
sacrificed rabbits were weighed on 0, 3, 7, 10, 14
and 21 days postchallenge in Group 4 and 5 and
postvaccination in Group 6 added to the non-
infected control (Group 7). The ratio of the lym-
phoid organs/body weight were calculated accord-

ing to Montogomery et al., (1985) as follows:

Organ weight
Lymphoid organ/body weight ratio = -----=--eevu-o- x 10,000
Body weight

Speciemen of the thymus and spleen collected
from groups 4-7 were fixed and examined for his-
topathological changes.

Serum samples were collected on 0, 3, 7, 10, 14
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and 21 days postvaccination from the vaccinated
(Group 6) and the nonvaccinated nonchallenged

control (Group 7) and tested for seroconversion,

RESULTS

1- Clinical signs in challenged groups:

The signs were sudden death 2 days postinfection
with short course and high mortality especially in
G5 (nonvaccinated challenged group) with epis-

taxis, convulsion and respiratery distress.

2- Gross changes:

a) In vaccinated animals :

Marked increase in size of thymus was seen start-
ing from day 3 and continued for the length of ex-

periment (3 weeks).

b) In challenged groups:

Trachea was filled with bloady foams and pneu.-
monic lungs. Liver was enlarged, congested and
dark red in colour. Spleen was enlarged, congest-
ed and dark bluish in colour. Intestine shown
petcheal haemorrhages on serosal surface. Hae-

morrhages on thigh muscles and other muscles

3) Lymph organs/body weight ratio:

The lymphoid organs/body weight ratios were
calculated according to Montgomery et al., 1985
of the different groups and shown in Table (3).
Spleen/body weight ratios and thymus/body
weight ratios of the different groups are measured

onday 0, 3,7, 10, 14 and 21 postinfection.

Table: (2): Mortalitics and protection rate in different challenged and/or vaccinated rabbits.

Time of vaccination related to challen P ;
No. of ge Total | Protectio
.T{Fawd EroUPS - Rabbits 0 1 2 3 4 5 6 7 deaths | " Percent
- 'Gl: Vacc. 2d. 10 - . - 1 1 . . R 2 80
before challenge
G2: Chall. + vacc. 10 - - 1 1 1 . . _ 3 70
Simultanously
G3: Chall + vacc. 10 - - 2 1 1 . _ R 4 60
On signs beginning
G4: Chall. + vacc 25 - - 4 5 2 2 2 1 16 16
2d after signs begin
GS: Chall. Control 25 - - 4 5 3 3 2 1 1 " .
G6: Vace. Control 20 - - - - - - . . 0 " 100
G7: Non chall, non 20 - - - . - . . R 0 .
vacc. (Blank Con-
trol)
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Table: (3): Lymphoid organs (Spleen, thymus) body weight ratios of different vaccinated and/or challenged

rabbits.
Splcen and thymy body weight raties at different Days
post challeng .
Chall | Vacci
Groups| Cioe atod 0d 3d 7d 10d 14d 21d
*Sio.w | **Thy/ | *SAb.w[**Thy/ [*S/o.w | **Thy [ *S/b.w [ **Thy/ [ *Sib.w [**Thy/ [ *Sio.w | **Thy/
b.w b.w fb.w b.w b.w b.w
4 Yes | 2day | ND | ND |8.445|15.863 11.544 17.66 | 7.803|23.993| 9.138/27.074 11.71 [21.211
after
signs
begin
5 Yes No. | ND | ND |8.163[15.736] 8.41 |15.46]3.862|12.782| 9.085(21.934 11.43 |16.104
6 No Yes | ND | ND |5.496]20.42 | 6.813(22.45] 7.432) 25.23 | 7.121(25.76425.766| 20.59
7 No No ND | 9.771|4.964(9.771 | 1.677|21.02| 4.386(21.761| 3.988( 19.09| 19.09 | 14.06
* S/b.w = Spleen/body weight ratio ND = not done
#* Thy/b.w = Thymus/body weight ratio
Lymphoid organs weight

N. B.: Lymphoid organs ratio =

Body weight

Table: (4): Geometric mean of Haemagglutinating antibodies of the vaccinated and

nonvaccinated rabbits.

. Geometric mean of
Days post vacciantion Groups HI Antibody titre
0d Vace. 0
Non vacc. 0
3d Vacc. 223
Non vacc. 0
7d Vacc. 253
Non vacc. 0
10d Vacc. 258
Non vacc. 0
14d Vace. 262
Non vacc. 0
21d Vacc. 210
Non vacc. 0

Vet.Med.J.,Glza.Vol.49,No.1(2001)

x 10.00 (Montgomery et al., 1985).
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4- Protection rate and disecase course:

Protection percent was calculated after vaccina-
tion of the different groups as follows : 80% in
rabbits challenged 2 days post vaccination, 70%
in simultanseously infected vaccinated rabbits,
60% in vaccinated rabbits on appearance of signs
and 36% in rabbits vaccinated 2 days after start of
signs. Deaths has stopped by day 4 in groups 1, 2
and 3 as shown in table (2) where mortalities con-

tinued to day 7 in groups 4 and S.

5- Seroconversion:

Geometric mean of haemagglutination inhibiting

7

gy
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e
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$

2

antibodies against viral haemorrhagic discase i
vaccinated and nonvaccinated rabbits were meas.
urcd on days 0, 3, 7, 10, 14 and 21 postinocula.
tions. (Table 4). )

Histopathological changes of lymphoid organs:

Spleen :
In vaccinated rabbits: )
Hyperplasia of the lymphoid follicles with lym-

phoblastic activation were seen (Fig. 1 & 2).

x LR ~
s -“.}} - O s ;?;g‘
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; 2 el

Fig. (1) : Spleen of vaccinaled rabbit showing hyperplasia of lymphoid follicles in white pulp

(H&ExX33).

Fig. (2): Spleen of challanged rabbit showing depletion of lymphoid follicles (H&Ex132)
Fig. (3): Spleen of vaccinated rabbit showing numerous numbers of lymphoblast cells. (Mcthyle green

pyroninc x 330).

Fig. (4): Spleen of challanged rabbit showing few numbers of lymphoblast cells (Mecthylc green pyro-

nin x 330).
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Fig. (5) : Thymus of vaccinated rabbit showing hyperplasia of thymocyles in cortex (H & E x 33).
Fig. (6): Thymus of challanged rabbit showing nccrosis of the thymocytes (H&Ex132)
Fig. (7): Thymus of vaccinated rabbit showing incrcascd numbers of lymphoblast cells. (Mcthyle green pyronine

x 330).

Fig. (8): Thymus of challanged rabbil showing numbers of lymphoblast cells (Methyle green pyromn x 330).

In challenged animals:
Lymphocytic depletion began to appear on 3
days and increased till the end of experiment

(Figs. 3 & 4).

Thymus:

In vaccinated animals:

In the cortex, hyperplasia of lymphocytes were
pronounced forming starry appearance, while in
medula lymphoblastic  activation was evident

(Fig. 5 & 6).

Vet.Med.J.,Giza.Vol.49,No. 1(2001)

In challenged animals:
The thymic cortex showed necrosis of lympho-
cyles 3 days post challenge. Later on,congestion

and hacmorrhages were seen (Fig. 7& 8).
DISCUSSION

Outbreaks of viral haemorrhagic diseasc in popu-
lations of domestic rabbits were recorded in differ-
ent Governorates in Egypt (Ghanem and Ismail,
1992; Salem and El-Ballal, 1992; El-Mongy,

1998). Owing to the increasing economic losses
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(reaching 90%), RVHD is considered the greatest

discasc problem that threatens rabbit industry.

Vaccination against RVHD using inactivated vac-
cinc have been applied successfully protecting
rabbit populations from 6-12 months (Wei ct al.,

1987, David ct al., 1991; Shevchenko, 1994).

Wei et al. (1987) reported the early onsct of pro-
tection 3-5 days post vaccination with inactivated
vaccine. Similar observations were described by

other authors (Du et al., 1991 and Huang, 1991).

The drastic losses due to high mortalities urged to
search for measures to interferc against the viral
haemorrhagic disease during breaks. Based on the
rapid and carly onsct of protection against RVHD
as described by Wei ct al. (1987), we planned to
study the usc of vaccination during the disease

break to minimize the losses.

A group of rabbits (G 1) were vaccinated 2 days
before challenge. The resulting protection duc to
vaccination as compared to the challenge group
(G 5) was found to be 80%. This finding agreed
with those reported by Du ct al. (1991) and Huang

(1991).
Another group (G 2) were vaccinated and chal-

lenged simultancously, a third group (G 3) were

vaccinated just on begin of signs and a fourth
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group (G 4) were vaccinated two days after the
onsct of signs. The resulting protcction rates were
70%, 60% and 36%, respectively showing tha
vaccination during the discase brcaks was able to

stop the mortalities successfully.

Haralambiev (1991) studied the interference be.
tween the inactivated and virulent RVHD virus,
The inactivated suspensions resulted in resistance

to infection with virulent virus after 48 hours.

The humoral immune response was evaluated ti-
trating the haemagglutination inhibiting antibod-
ies. Detectable titers were found on the third day
(22.3 HIU) , where cqnsidcrable titers were de-
tected from day 7 and onwards. Similar findings
were recorded by Abd El Motalib et al. (1998),
Patton (1989) ,. Popvic (1990) and Arguello ct al.
(1992).

Although a high protection percent was estimated
2 days postvaccination, indicating that other im-
munc mechanism rather than humoral one would
play a principal role for the protection like cellu-

lar mechanism.

Changes and conscquences of vaccination and/or
challenge with RVHD on the lymphoid organs
were studied grossly, histopathologically and

changes in lymphoid organs/body weight ratio.

Vet.Med.J.,Giza.Vol.49,No.1(2001)
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As shown in Table (3) the lymphiod organs/body
weight ratios increased in the vaccinated animals
markedly specially the thymus/body weight ratio
as compared to the control nonvaccinated non in-
fected animals starting by day 3 and continued for
the length of the experiment (3 weeks). Thymus
pland is known to monitor the cellular immune
mechanism. The very fast increase in thymus/
body weight ratio on day 3 explain the high pro-
tection percentage against challenge in group 1,
two days postvaccination before raising a consid-
crable antibody titers. The increase of spleen/
body weight ratio was much slower comparable

to the slow rise of humoral antibodies.

The lymphoid organs/body weight ratios of the
challenged animals showed lower figures which
was proved by the histopathological exmination
showing destructive effect of the virulent virus on

Iymphocytes.

On the contrary the inactivated vaccine was found
to activate the lymphocytes in thymus and spleen
indicated by hyperplasia and increased lympho-
blastic activation as shown in Methyl green Pyro-

ninc stained scctions (Bancroft, et al., 1994).
Effect of viral infection on lymphoid organs and

antibody response was studicd by Montgomery ct
al, (1985).

Vet.Med.J.,Giza.Vol.49,No.1(2001)

Vaccination 2 days after the onsct of signs result-
cd in lower protection rate than vaccination just at
the onsct of signs. This finding emphasis the im-
portance of rapid correct diagnosis of the discasc
cnabling the interference with vaccination (o

minimize the losscs.

It has been concluded that the emergency vaccina-
tion of RVHD can minimize the mortalitics and
shorten the disease course nevertheless late inter-
ference in missdiagnosis. The defence mecha-
nism depend on many factors rather than humoral
immunity like cellular and local immunity which

was obviously clear in lymphoid organs indices.

Repeating of those trials would confirm the re-

sults.
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