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SUMMARY

Rabbit hamorrhagic disease (RHD) outbreaks were
observed during winter and spring, 1993 in most
rabbitaries of Upper Egypt (Minia, Assiut and
Sohage Provinces) with mortality rate of 26.7 up to
100% in4-16 month-old rabbits. Clinico-pathological
manifestations of natural outbreaks are described.
Viral hemagglutirins were detected in 117 out of
206 tested tissue homogenate from dead rabbits
representing 19 rabbitaries with hemagglutination
(HA) titres of 1:160 - 1:5120. The viral
hemagglutination inhibition (HI) test against
reference RHD-antiserum. Cross protection test,
cross HI-test, HA-activity to mammalian and avian
erythrocytes and experimental infection to rabbit,
rat, mice and guinea pig of two field isolates
(from outbreaks with high and low mortalities).
Results revealed that both isolates are identical
viruses and represent only one serotype of RHD
virus. Seroepidemiological study of different
rabbitaries revealed that 79 (22.9%) of 374 rabbit
sera were positive. These positive sera were From 8
(27. 6%) of 29 examined rabbitaries (7-11 month-
old, and without history of RHD) had naturally
HI-antibodies.

INTRODUCTION

Nowadays RHD virus has become a scerious worldwide disease
of rabbits. The disease was first recognized in china (LIU et
al., 1984). Since then, there are reports about this disease in
many countries of Europe (MORISSE, 1988; Schluter and
shirrmeier, 1988; MATTHES and MAESS, 1989; RODAK et al., 1990),
Mexico (GREGG and HOUSE, 1989), Korea (LEE et al., 1990),
Isreal (KUTTIN et al., 1991) and in Egypt (GHANEM and ISMAIL,
1991 and SALEM and EL-BALLAL, 1992). RHD is peracute or acute
highly contagious disease characterized by high fever,
hemorrhagic septicaemia, and high mortality within 72 hours
among domestic rabbits. Diagnosis of RHD is based on clinical
signs, pathological findings (MORISSE, 1988; GREGG and HOUSE,
1989 and Peeters et al., 1990) as well as HA-test of tissue
homogenate and furthermore the diagnosis can be verified
serologically by HI-test and enzyme linked immunosorbent assay
(CAPUCCI et al ., 1989 and OHLINGER et al., 1989).

Specific RHDV-antibodies in rabbit sera were reported by
KIEPKER, 1990; RODAK et al., 1990; RyLL, 1990; Sodan et al.,
1990 and Wawrzkiewicz and MAJOR-DZIEDZIC, 1992.
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The present study was undertaken to study the
epidemiology, diagnosis of RHD-outbreaks, susceptibility of
experimental animals and comparison between the isolated RHD
viral agents as well as serological survey of different
rabbitarries without history of RHD for detection of RHD-HI
antibodies.

MATERIAL and METHODS
Rabbitaries history:

Heavy losses occured in winter and spring, 1993 in most
governmental and private rabbitaries in Upper Egypt (Minia,
Assiut and Sohag Provinces). The clinical course of the disease
( sudden deaths in adult animals, haemorrhagic diathesis) was
indicative for an infection with RHD-virus. Necropsy as well as
virological examination (as mentioned below) confirmed the
suggestive clinical diagnosis.

Specimens:

Two hundred and sex freshly dead rabbits of both sexes,
different breeds and ages, submited to our laboratory from 19
rabbitaries (Table 1) were necropsied. Equal parts of liver,
lung, spleen were collected under aseptic conditions for
virological examination, loopful from heart blood, liver, lung,
spleen as well as intestinal tract for bacteriological
examination and also intestinal and liver smears for
parasitological examination.

Preparation of specimens for virological examination:

A 1:10 suspension of liver and lung tissue in
physiological buffer saline (PBS) pH 7.2 was homogenated and
tested in micro HA test. From positive HA-liver and lung cases,
10% suspension of liver, lung, spleen and kidney tissue was
made in PBS, homogenised, centrifuged at 3000 rpm for 15 min.
The supernatant was collected, antibiotic mixture (penicillin
and streptomycin) was added and stored at- 20°C for further
studies.

Reference RHD virus and antiserum:

RHD virus (HA-titre 1: 4096) previously identified by
SALEM and EL-BALLAL, 1992 and RHD-hyperimmune serum (HI titre
10X10°) prepared in rabbits from our laboratory were used in
the experiments.

Normal rabbit serum (NRS):
NRS collected from healthy rabbit, had no inhibitory
effect in HI-test was used as negative control serum.
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Experimental animals:

Twenty two, 6-month-old weighted about 2 Kkg. healthy
balady rabbits (free from RHD-HI antibodies) from private farm;
six, 4-week-old white-swiss mice from the laboratory Assiut
Unit, Faculty of Medicine; six guinea pigs and six rats from
Faculty of Science, and 9-day-old embryonated chicken. eggs
(ECE) from Faculty Agriculture Farm, Assiut University were
used in experimental studies.

Haemagglutination (HA) test:

A 10% tissue homogenate in PBS (pH 7.2) from dead animals
was tested in micro-HA test after KOLBL et al., 1990 using 0.5%
human erythrocytes group 0 (Rh+). After two hours incubation
period at room temperature, the test was readed. Tissue
homogenate with HA-titre more than 1:100 were considered as
RHD-positive cases. Positive HA cases were further identified
as RHD virus in HI-test against reference RHD-antiserum.

Haemagglutination inhibition (HI) test:

HI test was performed after Ohlinger et al., 1989 using 8
HA-units of virus suspension and 0.5% human erythrocytes (group
0, Rh+). Hyperimmune RHD-serum ard NRS were used as positive
and control serum respectively. Immediately before use sera
vere inactivated at 58°C for 30 .min. (WAWRZKIEWICZ and
MAJER-DZIEDZIC, 1992).

Virus characterization:

Two RHD-viral agents isolated from field outbreaks with
high (100%) and low (26.7%) mortalities were designated Ri & Rz
respectively and subjected for further characterization.

Antigen preparation:

Three, 6-month-old healthy rabbits per isolate were
inoculated I/M with clarified antibiotic treated tissue
supernatant of RHD-viral agents Ri and Re. All inoculated
rabbits died within 48-80 h. postinoculation. liver and lung
tissue for each isolate were prepared and identified 1in
micro-HA and HI tests and stored at -20°C till used. (Prior to
inoculation, clarified antibiotic treated tissue supernatants
of the two RHD-isolates were tested in miro-HA-test and used
for animal inoculation).

(1) Virus isolation and propagation in (ECE):

Antibiotic treated tissue supernatant of the two RHD virus
isolates were inoculated into twenty 9-day-old embryos/isolate
via allantoic sac with 0.1 ml/embryo. Embryos were candled
twice daily and observed for 10 days post inoculation P1).
Three blind passages were done.
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(2) HA-activity for mammalian and avian erythrocytes:

The two RHD-viral agents (R1 & Rz2) were tested for
HA-activity of human (0,A,B and AB groups), sheep, cattle,
camel, chickens, quails, pigeons and ducks.

(3) Experimental infection to white mice, rat, guinea pigs:

Two animals of the following species mice, rats, guinea
pigs per isolate were inoculated intraperitoneally with 0.2
ml/animal of bacteria free supernatant rabbit passage-RHD viral
agents Ri1 and Rz (HA titre of each virus was 1024). Another
two animals of each species were injected IP with 0.2 ml/animal
of PBS and kept as control. All animals were observed for 10
days PT.

(4) Pathogenicity test:

To reproduce the disease and compare the pathogenicity of
the two RHD-viral agents (R1 & Rz2), 10 rabbits/isolate were
inoculated I/M with 1 ml of bacteria free tissue supernatant
(HA-titre 1024). Another 2 rabbits were I/M inoculated with I
ml PBS and kept as control. All animals were observed daily (10
day PI) for clinical signs and deaths. Dead animals were
necropsied for PM lesions and detection of viral hemagglutinin
in internal organs.

Vaccine preparation:

0. 4% form@&in oil emulsion inactivated vaccine was
prepared from 4— rabbit passage tissue suspension of RHD-viral
agents (Ri and R2) as previously described by SALEM and
EL-ZANATY, 1992. The vaccines were designated vac. I and vac.II
and used in cross HI and cross protection tests.

(5) Cross HI and cross protection tests:

Twenty, 6-month-old healthy rabbits (free from
RHD-HI-antibodies) were divided into four groups (5
rabbits/group), vaccinated S/C with 1 ml of prepared vaccine
(Table 2). 21 days post-vaccination, sera were collected and
tested in cross HI-test and the animals were challenged with
RHDV-isolates (R1 & R2) as shown in Table 2. Four rabbits (2
animals/isolate) were inoculated I/M with RHDV-R1 and RHDV-Rz
as virus control, and another two rabbits were left as
nonvaccinated nonchallenged control. 10 days after challange, 2
rabbits from each group were necropsied for PM lesions.

Serological examination of rabbit farms for RHD-HI antibodies:

347 rabbit sera were collected from 29 rabbitaries (7-11
months old, without history of RHDV o{ both sexes and different
breeds). Sera were inactivated at 58 C for 30 min. and tested
in micro-HI test using 8-HA units of reference RHDV and human
erythrocytes group o (RH+).
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RESULTS
Results History, clinical signs and postmortem findings in
naturally affected rabbits:

During winter and spring, 1993 (prevalence was highest in
March and April) heavy losses among rabbit farms occurred in
Minia, Assiut and Sohag Provinces. Sudden deaths without
symptoms usually had been seen affecting several groups
simultaneously within the affected rabbitaries. The clinical
course of the disease was peracute to acute with mortality
rates ranged from 26.7% up to 100%. The common age of the
disease onset was 4 to 16 months and females particularly those
pregnant were more susceptible than males. All rabbit breeds
were susceptible to RHDV (table,1). In peracute form, some
rabbits showed shortly before death wunconscious and most
rabbits usually died without any symptoms. In acute form, the
rabbits showed severe depression, anorexia, dyspnoea with foamy
bleeding from nostrils up to suffocation. Some rabbits
developed nervous manifestations in the form of severe
convulsions, incoordination and paralysis (in few cases before
death). Sometimes, the animals showed a backbended head
position and crying before die. Fecal matter tinged with blood
was also seen in few affected rabbits. Most affected rabbits
die within 36-48 hours and occasionally 72 hours from the onset
of the disease.

- Postmortem lesions, the most constant pathological lesions
were commonly seen in the respiratory tract and liver. Diffuse
hemorrhages in the larynx. Trachea were filled with foamy
bloody exudate and petechial or diffuse hemorrhages in the
edematous lung lobes. Liver was swollen, congested with or
without punctate hemorrhages. There was moderate to severe
necrotic hepatitis and sometimes fatty degeneration in some
carcasses. Other pathological lesions include hyperaemia and
hemorrhages in the spleen, thymus and occasionally in the
kidneys with rare petechia. Slight to moderate enlargement of
the spleen and urinary bladder were present in few carcases.

Bactcriological and parasitological examination revealed
no specific bacteria and coccidia (hepatic or intestinal) in
some cases.

HA test: 117 (57.8%) of 206 tested tissue (liver and lung)
homogenate were positive in micro-HA test with different HA
titre 1: 160 to 1: 5120 (Table 1) :

HI test: All 117 positive HA viral agents were inhibited
by reference RHD-hyperimmune serum in micro HI test. The 117
viral agents were identified as RHD-viruses by HA and HI tests.
Virus characterization:

1-Virus propagation in ECE: After three blind passages,
attempts to propagate the two virus isolates (R1 & Rz2) were
Assiut Vet. Med. J. Vol. 30 No. 60, January 1994.
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unsuccessful, as no lesions or deaths were observed and
embryonic fluids were negative in HA-test.

2-HA-activity for avian and mammalian erythrocytes: The
results of HA activity are illustrated in Table (3).

3-Experimental infection to white mice, rats and guinea
pigs: All inoculated animals were resistant to infection with
the two RHD (R1 & Ra2) viral agents.

4-Pathogenicity test: The clinical signs as well as the
postmortem lesions produced by the isolated RHDV (R1 & Rz2) in
the 1= and 5 experimentzlly inoculated rabbit groups were
similar to great extent. The incubation period was 24-60 hours.
In peracute form, no symptoms can usually be seen since the
infected rabbit died several hours after the onset of the
disease. °In acute form the rabbits developed fever
(40.5-41.5 C) and manifested clinical signs which were more or
less resembled to those described in natural outbreaks
(depression, inappetance, dyspnoea, convulsion, inco-
ordination). Most deaths occurred on the 222 and 3= day post
inoculation and the mortality rate was 90 and 80% in the =
and 2% groups, respectively (Table 4).

Postmortem lesions: Rabbits that dic on the 22¢ and 3%°
day PI revealed hyperemia and hemorrhages of the lung, tracheal
mucus membrane and the liver 1is slightly swollen with
congestion and hemorrhages. Hyperemia and hemorrhages were also
seen in the thymus and spleen. Lesions in those rabbits die on
4th and SED day PI showed bloody mucus in the trachea, punctate
diffuse hemorrhages in the larynx and lung lobes, enlarged
congestive liver with hemorrhages of variable size scattered
through the liver and moderate hyperemic enlargement of the
spleen and thymus. Small hemorrhages in the peritoneum was
present in few carcasses.

Rabbits necropsied at the end of observation period (10
days) showed emaciated carcasses and darkness, focal
hemorrhages in the edematous lung lobes, a tan discoloured
enlarged friable liver and hypertrophy and hemorrhages of ‘the
thymus and spleen.

RHD-viral hemagglutinin was detected in the tissue
homogenate with high titre (1: 512-1:2048) in liver, spleen and
lung and with low titre (1: 16-1: 32) in kidney, heart muscle
and brain. The HA titres of various tissue homogenates of
experimentally infected rabbits were in the following organs
Liver> lung> kidny> heart> muscle> brain. 3
Cross HI and protection test:

HA activities of the two RHDV isolates (R1 & Rz2) were
completely abolished in cross HI test using antisera from
rabbits vaccinated with vac.I or vac. II as shown in Table (5).

Assiut Vet. Med. J. Vol. 30 No. 60, January 1994.

299




K. EL-ZANATY

The vaccines (Vac. I and Vac.II) were complete cross protecting
when challenged with the two RHDV-isolates (R1 & R2) as
indicated by the abscence of clinical signs and postmortem
lesions. Unvaccinated challenged rabbits died within 48-72 h.
PI and on necropsy revealed typical RHD-lesions. Also, the
reference RHD-antiserum completely abolished haemagglutination
of the two virus isolates (R1 Rz) in HI test, whereas normal
rabbit serum had no inhibitory effect.

DISCUSSION

Epidemiological, clinicc-pathological features and HA & HI
tests indicated that the RHD virus is prevalent in rabbitaries
in Upper Egypt. Clinical signs, age of the disease onset,
susceptibility of females than males, pathological findings and
detection of viral hemagglutinin in tissue homogenates reported
here were similar to great extent with LIU et al., 1984;
MORISSE, 1988; OHLINGER et al., 1989; ROSELL et al., 1989;
KOLBL et al., 1990; LEE et al., NOWOTNY et al., 1990 and DU et
al., 1991. Hyperemia and hemorrhages of spleen and thymus
observed in this study and also, by others (DU, 1990 and LEE et
al., 1990) indicated the adverse effect of RHDV on immune
system of rabbits. Spleen and thymus lesions were not reported
by GHANEM and ISMAIL, 1991; SALEM and BALAL, 1992. Attempts to
culture the RHDV in ECE were unsuccessful. Rat, mice and guinea
pig were resistant to the experimental infection. Similar
results were previously reported by Nowotny et glz 1890,
GHANEM and ISMAIL, 1991 and SMID et al., 1991.

According to our results (complete cross HI and cross
protection test) between the two RHDV-isolates (R1 & R2) in
addition to HA-activity for avian and mammalian erythrocytes
and experimental animals inoculation (rabbits, rat, mice and
guinea pig) based on results reported by DU, 1990, it was
concluded that the two RHD (R1 & R2) virus isolates are
identical viruses with exists of only one serotype of RHDV.

Although the two RHD viruses (R1 & R2) were isolated from
field outbreaks with high (100%) and low (26.7%) mortalities,
experimentally infected rabbits showed high mortalities,
variation in field outbreaks mortalities may be attributed to.
absence or presence of different RHDV-antibodies levels during
the exposure to the natural infection.

Serological survey of rabbitaries without history of
exposure to RHD for detection of RHD-HI antibodies revealed
wide spread of subclinical infection of RHDV in Upper Egypt.
Detection of RHD-HI antibodies was also reported by KIEPER,
1990; RODAK et al ., 1990; RYLL; SODAN et al., 1990 and
WAWRZIEWICZ and MAJER-DZIEDZIC, 1992.
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In conclusion, RHD virus is wide spread among rabbitaries
in Upper Egypt causing a serious economic losses in all rabbits
breeds and exists only one serotype of RHD virus.

Micro-HA and HI tests owing to their sensitivity,
specificity and simplicity are very useful for diagnosis of
RHDV. system are in progress.
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Table (1) Shews source, rathil bresd, tolal asaber of rabdils/rabdilary, age, deaths cuaver and thstr percent-
age, results of BA-test.

Sshitary Source Breed  Age  Talal Death No.of"* BA-tast
susber  Provizce (sogth) Nu. Ho. 3 fested No.of 1 No.of tve HA samples with diflerent
saaples tve ah-titre

LoD (2330 1:540 151280 1:286s LSSUH

{ Assiut Besial IR TRa I | RN ¢ o {50 | ISR e | :
1 hssiut  Boskal O b e, i B S = 1 & =
i Lisiot Califoraian 48 63 36 SR.AQ 1S .00 - ) { 1 = =
i Assiut Baskal 13 06 16 100,09 ESAT o 1 e A | * i
§ Lssiut  dalady -6 45 W S b I S U T - 1 1 - -
f finia  Dusiad 7 el LG 7 e T R W 3 %
1 tisia  Bosial 41 15 1538 el 50 5 Joeall o 0§ - -
i Giaia Belaghaee B 0 WIS RERER S v 0l z .

§ Kisia Oaliforsian-t-% S0 40 76,3 y S b 7 5| I [} 1 = -

i el Basedied . drlipcmm s @Y LRI« R
1 Assivl MesTeslagde i1 ¢ 1T 4LAD 1171 6hé0 ¢ | 1 e - 2
Is Assiul Beskal TREL T Lt RS ¥ GE  CRISC AR I S R -
11 Assiut Crossebresd =5 A5 20 3670 13;:.53 ‘l.sﬂ . - - | 5 - i

RGeS o BT Y o L v et e, s
. ki Gititeniss 51 N O ABM =T R R s -
T TR T O R TR B R S T T e B S
Bl B D Rel ST e 0 e
18*  Sobay JMerlealacdr (6 30 3 2600 CHRRC T T S S R S| - =

17 Assiut Californian 29 22 18 FEL.80 { P = - ) l - -

tox Tea BED viral aggats (BidRq) were isolited [rom these rah?ilaries.respe:tiiely.
10 s fuaber of tissue noasgerale (liver & ung) from saturally dsad rabbils tested in BA-test.
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Table (2):Cress HI und cross protection tests hetween the two RHD

viral agents

(R1&R2).

Rabbit Applied Challlenged Cross HI-test

group vageine virus virus (& lA units) Antisera”
1 Vac.l R R Vae.]

2 Vac.l ‘R2 Rz Vac.l

3 Vac. Il Ri R \ac.II

4 Vac.Il R2 Rz Vac.Il

The [ive callectsd sers of sage vaccinated group were LaVed individually against constal virus-isalste (3
1]

ih-uuils) and ties

Table (3):B\-activity of 230 viral

agenls (RiERz) and refercace LEDY.

Le geaa Bi-titre vas collected/vaccinated grosp.

Yirug Benan Sheep  Cattle  Camel Chicken  Quiils Pigions Ducks
b 8. 0 - =

Rt T T ied ‘e . e P o =
R‘ et ved ihe e e -4 44 tI2] .. -
Ref. L L L e beb - He ey + -

- = Jezative A (Less Lhan 155, +4 2 Posilive BA (litre 1164 - 1:156).

ved 2 Pusilive 34 (titee L2812 - 1200240 ++4+4 = Posilive A (titre zsre thas 10M4).

Table (41:5aily dealhs and wortality rate in 2xperisenlally infectled nbhlits.

Rabbit Deaths post=inoculation (day)

group 1 2 3 4 6 T 10 Total x
1st - 1 5 - - - - - - 9 S0
2nd &= 3 3 2 - - - - - 8 .80
ird = - - - e = = - 0 0
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Table (5):Cross HI test between thej two RHDV-isuvlates (Ri1&Rz) and

their antisera collected from rabbit vaccinated with Vac.l

and Vac.II.
Rabbit 8 HA units of Tested sera from HI-titre
group RHDV-isolate vaccinated rabbit (Mean Log:)
1 R Vac. I 10.8
2 R1 Ve Il 10.6
2] R: Vac. 11 « 11.0
4 Rz Vae .1 10.4

Table (6):HI antiboudies tilre in 8 pusilive rabbitaries.

Rabitary No.of HI titre

number Fye sura 1032 $:64 - 3128 . 1:256 . 1:512 . 1:1924- 1:208<
1 13 2 6 4 1 - - -

% 8 S 3

3 15 4 7 2 = 2 = 1

4 7 5 2 = - = - -

5 10 = 5 2 2 -~ 1 =i

6 8 2 S 1 = = - -

7] 6 4 - 2 - - s *

8 12 3 5 4 - - = =
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