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SUMMARY

In this study an outbreak in Fayoum Governorate
during summer 1998 showed skin lesions, fever
(40-41°C) which resembled clinical manifestation
of lumpy skin disease (LSD). The skin lesion in a

forin of firm rounded skin nodules which covered

with erected hair.

15 cases among cattle herd have been recorded,
samples from all suspected diseased animals were
taken. The samples were inoculated on chorio-
allantoic membrane (CAM) of emberyonated
chicken egg (ECE) aged 9-11 days, for several
passages and in MDBK tissue culture for isola-
tion. Confirmatory tests were carried out by using
standard specific antisera against LSD virus using
" agar gel immunodiffusion test AGID, immunope-
roxidase and immunofluorescent. The positive le-
sions of CAM (pock lesion) were collected on

10% neutral formalin buffer for histopathological
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examination,

INTRODUCTION

Lumpy skin disease (I.SD) is a serious skin dis-
case of caltle caused by a single strain of capripox
virus which known as Neethling virus. The dis-
ease was first described as pseudo-urticaria in
northern Rhodesia (now Zambia) in 1929 (Mac-
Donald, 1931 and Morris, 1931).

LSD is characterized by nodular cutaneous erup-
tions, lymphadenitis dysaglectia and lcss frequent
oedema of one or more limbs (Haig, 1957). The
outbreak of the discase is frequently emerging in

Africa and some countrics in Middlc East.
LSD was reported for the first time in Egypt in

1988 through cattle imported from Somalia

(Fayed ct al., 1988; Anonymous, 1988). In 1989
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the disease was spread rapidly and caused several
outbreaks in different Governorate (Suez, El-Tal
El-Kabir in Ismalia Governorate [highest inci-

dence of the disease] and El-Sharkia).

Several local isolates of LSD were identified dur-
ing an outbreak of the disease in Menia, Assuit

and Upper Egypt (El-Allawy et al., 1992).

The office international des epizooties (OIE,
1989) considered LSD one of the list A disease,
which arc communicable diseases considered to
have the potential for very serious economic loss

(Anon, 1985).

Control of LSD in Egypt depends on application
of sheep pox virus SPV (Romanian strain, Mi-
chael et al., 1996). Several studies suggested that
we need to develop an attenuated cell culture vac-

cine from LSD (Sewell and Bracklesby, 1990).

" A trial for production of inactivated LSD virus
vaccine from Ismailia strain 88 by using 2% (2-
bromo ethylamine hydrobromide BEI) and adju-
vanted with Nigella sativa oil is safe, sterile and
highly immunogene either when used for priming
or boostering the animal primed with SPV vac-
cine (Omyma, 2001).

MATERIAL AND METHODS

Material

15 skin lesion samples were collected during sum-
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mer 1998 in dairy cattle farm in Fayoum Govern-

orate and submi
ment of Virology, Animal

tute, Dokki, Giza, Egypt.

tted for investigation at Depart-
Health Research Insti-

{. Samples: skin nodules were collected from

dairy infected caltle on glccerol buffer for vi-
rus‘isolation and identification.

2. Antisera
a. Reference antiserum against LSD virus

was kindly supplied by Virology Depart-
ment, Faculty of Veterinary Medicine,
Cairo University.

b. Fluorescent antibovine immunoglobulin
prepared in rabbit (Difco, USA).

3. Virus: Reference LSD virus was kindly sup-
plied by Virology Department, Faculty of Vet-
erinary Medicine, Cairo University.

4. Reagent: DAB substrate solution was used for
immunoperoxidase test: 3-3-diamino-benzidine

50 ml

50 ml

5. Tissue culture: MDBK cells were used for vi-

tetrahydrochlorid
Tris HCI 50mM (pH 7.6)

rus isolation and identification (immunoperoxi-

dase and immunofluorescent test.

Methods

I. Sample preparation: 15 skin lesion samples
werc collected from diseased cattle and pre-

pared according to Ali and Obeid, (1977).
2. Virus isolation:

a. Egg inoculation: 0.2 ml from the prepared

S : . .
amples was inoculated via chorioallan-
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toic route of 9-11 day old fertile eggs us-
ing 3 eggs for each sample. Four passag-
es were applied. Inoculation of ECE was
done according to the technique de-
scribed by Van Rooyen et al. (1969).

- b. Tissue culture: the prepared samples were
inoculated three blind passages into con-
fluent sheet of MDBK cell lines, then ob-
served daily for evidence of any cyto-
pathic effect, the propagation is carried

out according to FHouse (1989).

RESULTS

1. Virus isolation:

a. Post mortem examination of ECE: typical
pock lesion was found on the harvested
CAM,-4 days post infection, as shown in
Fig. (1).

b. Tissue culture: cytopathogencity on
MDBK cell culture was observed after 3-
4 days which characterized by cell
rounding, shrinking and finally cell de-

tachment leaving large irregular halls in

3. Virus identification cell shect.
I1. Virus identification

I. Agar gel immunodiffusion (AGID)

a. Agar gel immunodiffusion test (AGID):

the test was applied according to Brian

and-Hillar (1996).

b. Indirect . peroxidase test (IPT): the -test
was applied on the infected tissue culture
cells according to Atulk (1988).

c. Indirect immunofluorescent test (IFT):
the test was carried out on the infected
tissue culture cells according to Gardner
and Quiilin (1980): :

4. Post mortem examination: the CAMs were ex-
amined for any changes then collected on 10%
neutral formalin buffer for histopathological
examination.

S.Histopathological examination: specimens from
CAM were collected and immediately fixed in
10% neutral formalin buffer and processed ac-

cording to Carlton (1963).

Vet.Med.J.,Giza.Vol.53,No. 1(2005)

A purified agar is used as a matrix and the re-
actant simply diffused through the gel towards
cach other (polyclonal antibody and samples),
the immunoprecipitation process involved the
formation of whitish line as positive result. 2
out of 15 samples were positive by‘ using
AGID.

2. Indirect vimmunoperoxid'ase technique (IPT):

IPT was applied on infected MDBK tissue cul-
ture cells, the positive result revealed brown
granules in the infected cells with different in-
tensity as shown in fig. (2). 5 out of 15 samples

were positive by using IPT.

3. Indircct immunofluorescent technique (IFT):

IFT was applied on the infected MDBK tissue
culture cells the positive results revealed intra-

cytoplasmic fluorescent granules in the cyto-
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plasm of the infected cells with variant intensi-
ty as shown in fig. (3). 6 out of 15 samples

were positive by using IFA.

Histopathological examination:

In the infected CAM, the main picture was exten-
sive hyperplasia in the majority of ectodermal and
endodermal epithelium layers forming projection
out side the layers. Vaculation was also observed
in many cells pushing the nucleus towards the cell
membrane. The mesodermal layer was infiltrated
with inflammatory cells mainly plasma cells asso-
ciated with oedema as shown in fig. (4). Intracy-
toplasmic homogenous inclusion bodies were

found in the endothelial cells.

DISCUSSION

Lumpy skin disease (LSD) is caused by poxvirus
belonging to the family Poxviridae, genus Capri.
It is an African disease, which was first intro-
duced in Egypt as an exotic disease, During 1988,
the disease was widely spread and during five
month period in the year 1989, it spread through
thirteen governorates of Egypt. Since it is an ar-
thropod born disease, so the outbreaks mostly oc-
- curred in summer months. LSD is characterized
by the formation of firm circumscribed nodules in
the skin and subcutaneous tissue. The skin nod-

ules may cover the whole of the animal's body
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The disease catused enormous economic losses in

virgin as well as in endemic area. Damagc of- t-hc
hides and infertility alongside with the mortalities
and act of vaccination and control programs also
count for the economical loss. The control strate-
gy of LSD was based on the use of the live attenu-
ated strains of Capri-pox viruses (Carn, 1993).
Several resecarchers have used the sheep pox virus
vaccines and the results showed that these vac-
cines were sufficiently related to the LSD to in-
duce cross protection (Davis, 1976). The applica-
tion of the sheep pox vaccine against LSD during .
outbreaks was successful to control LSD infec-

tion.

In this study, the post mortem examination of
CAM revealed the presence of pock lesion, 4 days
post infection which agreed with Abd El-Rahim
et al. (2002). Pock lesions in CAM were only ap-
peared in 7-9 days embryos incubated at 33.5 and
35°CforS5to 6 days (Van Rooyen et al., 1969).

Cytopathogenic':ity on MDBK cell culture re-
vealed rounding, shrinking and finally cell detach-
ment leaving large irregular cavities in cell sheet
at 3-4 day post inoculation, which agreed with
that recorded by Woods (1988) and El-All

awy ct
al. (1992), while Hanan (2000) recorded th

e same
results in MDBK cell culture, on the other hand
the same Passage of viryg in BHK and Vero could

n
Ot reveal a clear CPE even in 7 day post infec-
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Diagnosis of positive isolates by using AGID test
revealed that 2 out of 15 samples were positive by
using AGID indicating that the test is less sensi-
uve for the diagnosis or need more concentration
of the isolates, Munz and Owen (1966) reported
that it had not yet been possible to demonstrate
agglutination or agar gel precipitation with Necth-
ling typc. virus. IPT applied on the infected
MDBK tissuc culture cclls revealed that 5 out of
15 samples were positive, this coincided with that
recorded by Holm-Jensen (1981) and El-Bagoury
(1990) where they used infected MDBK cell cul-
ture with LSD for IPT giving maximum reaction
which appeared in positive samples as intensc
reddish brown colouration. Results of IFT applied
on the infected MDBK tissue culture cell showed

that 6 out of 15 samples were positive.

The result gives clear evidence that immunope-
roxidase technique well correlated and go in par-
allel manner with IFT for detection of LSD virus
in MDBK cells. This agrees with Ohman et al.
(1981) and El-Bagoury (1990). The histopatho-
logical cxamination of the infected CAM revealed
extensive hyperplasia in the majority of ectoder-
mal and endodermal layers beside infiltration with
inflammatory cells in mesodermal layer duc to vi-
ral infection and multiplication which indicated
by detection of intracytoplasmic inclusion bodies
in the endothelial cells, this result agreed with

Abd El-Rahim et al. (2002).
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The above mentioned results proved that the cx-
amined samples were LSD virus and throw light

on some pathogen aspects of the disease.

Sheep pox vaccine was applied through the coun-
try once it proved its efficacy in experiment done
in Serum and Vaccine Rescarch Institute, Abba-
sia, as it give sufficicnt cross-protective immunity
to salc guard cattle against sever LSD virus chal-
lenge (Saber et al., 1993 and Michael et al.,
1991). In spite of its cfficacy there was an out-
break of LSD ih El-Menia Governoratc during the,
summer session of 1998 (Abd cl-Rahim et al,,
2002) and also from the result of the préscnt study
which reported sporadic cases of LSD in Fayoum
governorate, so the preparation of specific vac-
cinc against LSD is cssential for controlling the
discase and prevention of economic losses of the
disease, this agrees with Mervat (1999) who inac-
tivated LSDV after adaptation on (MA-104). She
found that double oil emulsion inactivated LSD
vaccine was more effective than alhydragel inacti-
vated LSD vaccine. Also agrees with the rccente
study for application of locally prepared inactivat-
ed LSDV vaccine from Ismailia strain 88, inacti-
vated with 2%_ BEI and adjuvated with Nigella
Sativa oil is safe, sterile and highly immunogenic
either when used for priming of susceptible ani-
mals or for boostering of animals primed with
sheep pox vaccine with it (Omyma, 2001). So we
can prevent the appearance of the disease again in

Egypt.
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Fig. (2): Intracytoplasmic brown g

ranules in the infected cells (IPT)
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Fig. (3): Intracytoplasmic fluorescent granules in the infected cells (TFA)

Fig. (4): Hyperplasia of the epithelial lining the ectoderm and endoderm

Jet.Med.J.,Giza.Vol.53,No. 1{2005)
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