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SUMMARY

An outbreak of lumpy skin disease (LSD) was reported
among cattle in El-Menia Governorate, Upper Egypt during
the summer season of 1998. In July 1998, nine villages were
visited at different localities of El-Menia Governorate and all
suspected cases were clinically examined. The
epidemiological data of the outbreak were also collected.
Cattle of all ages were affected. The disease was observed
in both indigenous and Holstein-Friesian cattle, with an
increase in the severity of the disease among Friesian
breeds. Epidemiological data revealed that the insect
vectors, which present in high populations during the

_Summer season, are incriminated in transmission and
‘spreading of LSD virus. The morbldities were ranged from
20 to 75% in the nine investigated villages, while the
mortality rates were estimated as less than 1%. Clinically
the disease was characterized by fever, sudden appearance
of firm rounded skin nodules, enlargement of superficial
lymph nodes and edema of the limbs. The skin nodules
were of about 1-4 cm in diameter and were covered with
erected hair. LSD virus was detected by inoculation onto
chrioallantoic membrane of embryonated egg and identified
by indirect immunofiourscent technique. Transmission
electron microscopy was used for demonstration of the
LSD viral particles in the tissue samples and inoculated
CAM. Also, the ultrastrucural features were described. Agar
gel precipitation test (AGPT) and complement fixation test
(CFT) were used for detection of LSD antibodies in the
collected sera. The present study reported the re-
occurrence of LSD epizootic in Egypt ten years after the
appearance of the disease for the first time in the country in
May 1988. Preparation of specific vaccine against LDS and
application of an accurate vaccipation programs are in
need. Controlling of the insect vector will reduce the
reappearance and spreading of the disease among cattle
populations in the African countries.
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INTRODUCTION

Lumpy skin disease. (LSD) is a serious skin disease of cattle caused by a
single strain of capripox virus closely allied to the viruses of sheep and goat pox and
known as Neethling virus (Woods, 1988). LSD is caused by strains of capripoxvirus
disease that are antigenicaily indistinguishable from strains causing sheep pox and
goat pox (OIE Manual, 2000).

Lumpy skm disease virus strains lsotated in Kenya over a period of some 20
years have proved to be serologically identical (Davies, 1982). Companson of
isolates of capripoxviruses collected from sub-Saharan Africa in sheep, goats and
cattie by restriction endonuclease digestion of their purified DNA indicated that
strains of capripoxvirus infecting catile have remained very stable over a 30-year

period and are closely related to strains recovered from sheep in Africa (Kitching et.
al., 1989).

LSD virus was isolated for the first time from cattle in Egypt in two disease
outbreaks in Suez and Ismailia Governorates (House et al. 1990). In Lower Egypt,
Ali et. al. (1990) found that the incidence of LSD in 10"gatﬂe and buffaloes herds

from 6 different farms, between May 1988 and May 1989, was ranged from 21 to 71

Epidem:iolagi@iy._ sheep pox, g_p—&;,;(: L_.p'ox and luinpy skin discase differ, but ali
three viruses may be mechanically transmitted by biting insects (Carn, 1993).
Transmission of LSD virus is thought to be predominantly by insects, natural contact
transmission in the absence of insect vectors being inefficient (OIE Manual, 2060). -

During LSD outbreaks in Egypt and Sudan, the most observable clinical
manifestations were pyrexia (40-42°C) that persisted for 7 days, frequent nasal and
facrimal discharges and salivation. Appearance multiple dermal nodules, which
occurred most frequentiy on the neck, brisket, back, thigh, leg, muzzle, perineum
and udder. In severe infections, nodules were seen in mucous membranes of the
mouth and. nostrils.:The superficial lymph nodes were swollen with thickness of the
lymph vessels:” Edema - of the limbs and ventral abdominal wall were also seen (Ali
and Obeid, 1977;"Ali‘ét.-a!. 1990; Agag et. al., 1992)

Laboratory conf:rmatxon of LSD is most rapid by the demonstration of typical
capripox virions -in. blopsy material or desiccated crusts using the transmission
electron microscope in combination with a clinical history of a generalized nodular
skin disease and enlarged superficial lymph glands in cattle (OIE Manual, 2000).
LSD virus could be grown on the chorio-allantoic membrane (CAM).of embryonated
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hen's eggs. Maximum yield of the LSD virus were obtained in the CAM of 7-8 day
embryos incubated at 33.5 and 35 °C for 5 to 6 days (Van Rooyen et. al. 1969).

A hallmark of the acute to subacute stages of the LSD lesions was the .
presence of intracytoplasmic eosinophilic inclusions in various cell types. The
inciusions consisted of the viroplasm, which was identified as aggregates of
electron-dense, finely granular to fibrillar deposits in which membrane-enclosed
virions and occasional groups of tubular structures were observed (Prozesky and
Barnard, 1982). In cell culture, Plowright and Witcomb (19859) found that LSD virus
induced intracytoplasmic inclusions that differ than the inclusion bodies produced by
sheep-pox and vaccina viruses.

Cattle were protected against chalienge with rinderpest and lumpy skin
disease viruses by vaccination with arecombinant capripoxvirus containing a full-
length cDNA of the fusion protein gene of rinderpest virus (Romero, et. al., 1993) or
containing the fusion protein (F) gene of rinderpest virus (Romero, et. al,, 1994). In
an experiment, the Romanian strain of sheep pox vaccine provided protection
against generalized LSD in eight of ten cattle which were challenged with an
Egyptian LSD field isolate (Michael et. al., 1886).

LSD was restricted to the sub-Saharan African countries until 1988 when the
disease was appeared for the firsttime in Egypt (House, et. al., 1990). Since that
time, several outbreaks were reported in different localities. The present study
reported the occurrence of LSD outbreak in El-Menia Governorate, Upper Egypt in
the summer season of 1998. The epidemiological data of the outbreak and clinical
symptoms of the disease and ultrastructural features of the causative virus were
described.

MATERIALS AND METHODS

During the investigation time, 110 serum samples as well as 18 tissue samples
(table 1) were collected and submitted for laboratory diagnosis including
transmission  electron  microscopy, egg inoculation, immuno-fluroscence,
complement fixation test and agar gel precipitation test. Virological and serological
tests were done at the Department of Virology, Animal Health Research institute,
Dokki. Cairo, while electron microscopic examinations were carried out at the
pathology institute, Hanover veterinary school, Germany.

Samples
Tissue samples __

Skin nodules or lumps were obtained aseptically from 18 animals with a typical
clinical signs of lumpy skin disease. The prepared tissue samples were used for
inoculation embryonated ‘eggs onto the chric-alantoic membranes, which-
subsequently submitted for indirect immunoflourscence and electron microscopic
examination.
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Serum samples

About 10 mi of whole blood were obtained from 110 LSD-clinically suspected
cattle. For separation of the sera, the whole blood samples were centrifuged at 3000
rpm for 10 minutes. The clear sera were transferred into small tubes of 2 mi and
kept at —20 C till the serological testing.

Table 1. Serum and tissue samples obtained from nine villages in El-Menia
Governorate during LSD outbreak

Localities within El-Menia Number of Number of obtained
Governorate collected sera tissue samples

El-Kaiat (EI-Edwa city) 16 4
Dafash (Samalot city) 12 2
Dahmour {Magaga city) 10 2
El-Kafor (Matai city) 13 1
Al-Senaria (Bani-Mazar city) 14 2
Al-Nasria (Der-Mous city) 10 1
Darwa (Malawi city) 11 1
Abu-Kurkas (Abu-Kurkas 12 3
city) 12 2
Nazla-Hussein (El-Menia
city) |
Total 110 18

Virus detection
Egg inoculation

The preparation of the collected tissue samples was carried out according to
(Ali and Obeid, 1977). Fragments of the obtained skin nodules were minced in
sterile sand and suspended in phosphate buffer saline (pH 7.4) containing 2000
units penicillin, 2000 pg streptomycin, 2000 pg neomycin sulphate and 50 units
mycostatin per ml. The suspension was centrifuged and the supernatant used for
eqg inoculation. " '

Inoculation of embryonated hen eggs was done according to the technique
described by Van Rooyen, et. al. (1969). 0.2 ml of the prepared suspension was
inoculated on the chorio-allantoic membrane (CAM) of 9-12-day-old fertile chicken
embryos. The inoculated eggs were incubated and candled daily; and those
containing dead embryos were discarded. After incubation, the eggs were opened
and the chorio-allantoic membranes were harvested.
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Indirect immunofluorescent technigue (iFT)
Impression smears of the infected chorio-allantoic membranes were fixed in
acetone. The fixed smears were incubated with specific rabbit sera against the LSD

virus and then stained with anti-rabbit conjugate according to the technique
described by Davies, et. al. (1971).

Electron microscopy

The identity of the virus in the obtained tissue samples and inoculated
chorioallantoic membranes was established by transmission electron microscopic
examination based on the technique described by Munz and Owen {1966). Small
blocks of the skin lesions and inoculated CAM were fixed in 5% sodium cacodylate
buffered glutaradehyd and post fixed in 2% osmium tetroxide. Specimens were
dehydrated in ascending grades of ethyl alcohol, passed through propylene oxide
and embedded in Epon 812. Survey semithin sections were cut and stained with
toulidine blue. Ultrathin sections were obtained from selected tissue blocks and

stained with uranyl acetate and lead citrate and examined using Zeiss electron
mIcroscopy.

Serological tests

Both of the specific hyper-immune serum and the reference LSD virus were
kindly supplied by the Abbassia institute for serum and vaccine production. Agar gel
precipitation and compiement fixation tests were used for detection of antibodies
against ESD virus in the collected serum samples. The tested serawere firstly
inactivated at 56 C for 30 minutes before serological gxaminations.

Aaar gel precipitation test (AGPT)
AGPT was carried out against known infected-CAM antigen according to
method described by Davies, et. al. (1971).

Complement fixation test (CFT)

In the CFT, serum samples were tested against known infected-CAM antigen
according fo Edwin (1969).

RESULTS

Epidemiology

The current study reported an outbreak of lumpy skin disease among cattle in
El-Menia Governorate, Upper Egypt during the summer season of 1998, about ten
years later than the first recorded outbreak of the disease in Egypt in May, 1988.
Cattle of all ages were affected. The disease was observed in both indigenous and
Holstein-Friesian cattle, with an increase in the severity of the disease among
Friesian breeds. Insect vectors, which present in high populations during the
summer season, are incriminated in transmission and spreading of LSD virus. The
morbidities are ranged from 20 to 75% in the nine investigated villages, while the
mortality rates are estimated as less than 1%.
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Clinical symptoms

High fever of 40-41°C and sudden appearance of firm rounded skin nodules
were the most observed clinical symptoms during this outbreak. Anorexia, dullness
and depression were commonly noticed. Skin nodules or fumps were firm in
consistency, rounded in shape, of about 1-4 cm in diameter and found on the neck,
shoulder, thighs and back of the affected animai (figures 1, 2 and 3). These nodules
were covered with erected hair. In some cases the skin nodules were found all over
the body. Superficial lymph nodes, especially precrural and prescapular, were
mainly enlarged. In severe cases, edema of the dewlap and one or more limb, which .
accompanied sometimes with lamness, was commonly observed. Weakness and
emaciation were -seen in most of the diseased cattle. The severity of the clinical
manifestations was ranged from mild to moderate degree. Severe clinical cases of
the disease, with nodules and lesions on the mucous membranes of the upper
digestive and respiratory tracts, were not observed during this outbreak.

Laboratoi'y diagnosis B
Virus detection
Eqg inoculation

Pock lesions were clearly observed on the CAM 4 days post inoculation.

Indirect immunoflucrescent technique (IFT)
All impression smears (number 16) that prepared from the infected chorio-

allantoic< membranes were positive using..indirect immunofluorescent technigque
(IFT).

Electron microscopy

Light . microscopy ‘of. semithin sections revealed the presence of
intracytoplasmic homogenes inclusion bodies in keratinocytes, endothelial cells,
pericytes, and fibroblasts. Transmission electron microscopy revealed that the
viruses developed in areas within the cytoplasm termed viroplasm (figure 4). These
viroplasms contained developing virions and tubular structures (figure 5). Mature
virions were observed in msnde the, lntracytopiasmlc inclusions as oval to rectangular
particles with rounded corners (figure '6). A small electron dense granule could be
seen within the core of the virus particles. Virus particles were surrounded by a
multilayered envelope. The virus replication and formation of intracytoplasmic
inclusions was associated with cytopathic changes including inter and tntracellular ‘
edema, desmolysis of the intracellular prickles and finally cell rupture.

Serological tests
Agar gel precipitation test (AGPT)

72 (65.5%) out of 110 tested sera were showed precipitin lines in AGPT as
shown in table (2)

Complement fixation test (CFT)

Table (2) shows also the results of CFT, where all of examined serum samples
were positive in CFT with a titer ranged from 1/8 to 1/64.
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Table (2): Detection of LDS antibodies in 110 collected sera

using AGPT & CFT
No. of AGPT CFT
tested Positive Titer of the positive sera
sera sera 1/8 116 1/32 1164
110 72 22 30 27 31
DISCUSSION

Lumpy skin disease is an infectious viral disease of cattle, which often occurs
in epizootic form. |t caused by LSD virus, which is member of family Poxviridae,
genus Capripoxvirus and is antigenically indistinguishabie from strains causing
sheep pox and goat pox. Unti 1988 The disease was confined to sub-Saharan
Africa, but then spread into Egypt. Insect vectors are responsible for the
transmission of the causative virus. Clinically, the disease is characterized by the
formation of firm, circumscribed nodules inthe skin and subcutaneous tissue. The
skin nodules may cover the whole of the animal's body. The disease is considered
of great economic importance due to damage of the hides, loss of production, and
severe emaciation of the affected cattle (Mweene, et. al,, 1996). The present study
reported the re-occurrence of an outbreak of LSD among cattle in El-Menia
Governorate, Upper Egypt during the period from May to August 1998.

The epidemiology of LSD is characterized by the apparent disappearance of
the disease from the region for months or even years and then its sudden
appearance with widespread outbreaks (Kitching and Carn, 1996). This
epidemiological character could explain the reappearance of LSD among cattle in
El-Menia Governorate in May 1998, ten years after the first outbreak of disease in
Egypt, which occurred in May 1988.

The mode of transmission of the disease has not been clearly established.
Contact infections do not readily occur and the evidence from the epizootiology
strongly suggests that insect vectors are involved (Davies, 1991). Appearance of the
disease in epizootic manner during the summer months, when a high population of
insects are present and active, suggest also the transmission of LSD virus by the
insect vectors.

In this study the most reported,clifical symptoms of LSD in the affected cattle
were fever of 40-41 C, which accompanied with anorexia, increase pulse and
respiratory rate. Sudden appearance of firm rounded skin nodules of about 1-4 cm
in diameter on the neck, shoulder, thighs and back of the animal. These nodules
were covered with erected hair. In some cases the skin nodules were found all over
the body. Superficial lymph nodes, especially precrural and prescapular, are mainly
enlarged. In severe cases, edema of the dewlap and one or more limb, which
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accompanied sometimies with lameness, is commonly observed. Weakness and
emaciation were seen in most of the diseased cattle. These clinical manifestations
agree with those reported previously in cattle during outbreaks of LSD in Egypt (Ali,
et. al., 1990; Agag, et. al., 1992) in the Sudan (Ali and Obeid, 1977, Khalafalla, et.
al. 1993), who found that the most characteristic clinical signs of LSD were pyrexia,

nasal discharge, appearance of multiple skin nodules of varying sizes, and oedema
of legs and brisket.

Systemic effects include pyrexia, anorexia, dysagalactia and pneumonia;
lesions are often found in the mouth and upper respiratory tract in some cases of
LSD. The severity of the disease varies considerably between breeds of cattle.
Many cattle suffer severe emaciation and loss of production for several months. The
skin lesions caused permanent damage to the hides (Davies, 1921). In the present
study, the severity of the clinical manifestations was ranged from mild to moderate
degree and severe cases of LSD with nodules on the mucous membranes of the
upper digestive -and- respiratory tracts were not seen. Catile of all ages were
affected. The disease was more severe among cattle of foreign breeds. The
morbidities were ranged from 20 to 75% in the nine investigated villages, while the
mortality rates are estimated as less than 1%. Similar results were obtained
previously by Ali and Obeid (1977) during an outbreak of LSD in the Sudan. Also,
Outbreaks of lumpy skin disease in an imported Friesian and indigenous cattle were
recorded in Khartoum State during the period of 1989-1991. The disease in
purebred Friesian cattle was severe with a morbidity rate of 37.9% and a mortality
rate of 4.2% while it was rather mild in indigenous cattle (Khalafalla, et. al. 1993).

Laboratory confirmation of LSD is most rapid by the demonstration of typical
capripox virions in biopsy material or desiccated crusts using the transmission
electron microscope (OIE Manual, 2000). During an outbreak of LSD in Sudan, the
disease was diagnosed from clinical findings, isolation and identification of the virus
and from eleciron microscopy (Khalafalla, et. al. 1993). Both indirect fluorescent
antibody (IFA) and virus neutralization (VN) are useful in establishing a diagnosis of
lumpy skin disease where clinical signs are evident (OIE Manual, 1892). In the
current  study, laboratory canfirmation 4f the disease was depending upon detection
of pock lesions on the inoculated CAM 4 days post infection. All impression smears,
which prepared from the infected CAM, were positive by indirect immunofluorescent
technique (IFT). LSD virus was inoculated by (Van Rooyen et al. 1968) onto CAM of
embryonated eggs. “Pock” lesions in CAM were only appeared in 7-9 day embryos
incubated at 33.5 and 35 °C for 5 to 6 days. Munz and Owen (1966) stated that LSD
virus multiplies in the CAM of embrynoated eggs, but does not produce lesions
~ similar to those caused by other poxviruses. LSD virus can be demonstrated in
sections of CAM by staining with hematoxylin and eosin, by electron microscopy or
immunofluorescence (OIE Manual, 1992).

In this study, light microscopy of semithin sections prepared from the skin
nodules and inoculated CAM indicated the presence of intracytoplasmic
homogenous inclusion bodies in keratinocytes, endothelial cells, pericytes, and
fibroblasts. Experimentally, microscopic lesions in cattle infected with the lumpy skin
disease virus comprised a granulomatous reaction in the dermis and hypodarmis,
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which extended to the surrounding tissue. During the early stages of the lesions a
vasculitis and lymphangitis with concomitant thrombosis and infarction resulted in
necrosis and oedema. Various cytopathogenic changes were observed in cells
exhibiting viral proliferation. (Prozesky and Barnard, 1982). In cell culture Plowright
and Witcomb (1959) found that LSD virus induced intracytoplasmic inclusions that
differ than the inclusion bodies produced by sheep-pox and vaccina viruses.

In the present study, LSD virus and its inclusion bodies were demonstrated by
transmission electron microscopy. The viruses developed within viroplasm. These
viroplasms contained developing virions and tubular structures. Mature virions were
observed in inside the intracytoplasmic inclusions as oval to rectangular particles
with rounded corners. A small electron dense granule could be seen within the core
of the virus particles. Virus particles were surrounded by a multilayered envelope.
The virus replication and formation of intracytoplasmic inclusions was associated
with cytopathic changes including inter and intraceliular edema, desmolysis of the
intracellular prickles and finally cell rupture. Those are similar to the resuits that
previously observed by (Prozesky and Barnard, 1982), who demonstrated
intracytoplasmic eosinophitic inclusions in various cell types during the acute o
subacute stages of the lesions. The inclusions were consisted of the viroplasm,
which was identified as aggregates of electron-dense, finely granular to fibrillar
deposits in which membrane-enclosed virions and occasional groups of tubular
structures were also detected. The use of the electron microscope as a diagnostic
too! is becoming increasingly common (Davies et. al.1971). The introduction of the
negative staining techniques has facilitated a@d.c_:olr‘,)siderabj‘yr;mprpved the electron
microscopic demonstration of many Viruses (Munz and Owen, 1966).. '

Monitoring of humoral antibodies, which was seen from day 2 of the onset of
disease symptoms and lasted up to day 210, can be used as an effective tool for the
diagnosis of 1LSD (Agag et. al, 1992). Kitching, et. al. (1986) had improved the
sensitivity of the AGID testas a diagnostic test for capripoxvirus antibody detection.
In the current study, AGPT and CFT were used for serodiagnosis of the disease,
where 72 {65.5%) out of 110 tested sera were showed precipitin lines in AGPT and
all of examined sera were positive in CFT with a titer ranged from 1/8 to 1/64.

The control of LSD without vaccination is extremely difficult in endnmic areas.
Recently developed live attenuated vaccines provide good, virtually lifelong,
protection, which is dependent on stimulating cell-mediated immunity. Lumpy skin
disease curmrently threatens to an extend beyond its existing boundaries, causing
concern and renewed interest in vaccine development (Carn, 1993). The present
study reported an outbreak of the LSD in El-Menia Governorate, Upper Egypt during
the summer season of 1998. In conclusion, preparation of specific vaccine against
LDS and application of well-controlled vaccination programs are in need. Controlling
of the insect vector will reduce the reappearance and spreading of the disease
among cattle populations in the, Atncan gountries: '
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Figure legends

Figure (1): 18-monihs old cattle with skin nodules on the neck, brisket and
shoulders

Figure {2 Ckin nodules covered witly crected hair on e medial side,of
the thighs.

Figure (3): Skin nodules on the neck, shoulders and fiank region of 5-years-old
COW.

Figure (4): TEM showing viroplasm in a cell of the stratum spinogum.( ) Note
intracellular edema (E), dilatation of rough endoplasmic reticulum (ER)
and filamentous structure (). (Uranyl acetate and lead citrate, x11000)..

Figure (5): Higher magnification showing virions in various stages of development.

(Uranyl acetate and lead citrate, x22000). 4

Figure (6): TEM showing intracytoplasmic inclusion body in a keratinocyte. (Uranyl

acetate and lead cifrate, x11000).

Figure (7): Higher magnification showing the inclusion consisted of granular matrix
in which virions were seen. (Uranyl acetate and lead citrate, x22000).
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Figure 1.

Figure 2.
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Figure 3

197




Abd ElI-Rahim et al

)

Figure

5)

Figure (

198




MINUFYIA VET. J. VOL. 2 NO. 1 APRIL 2002

Yigure (6)

.

figure (7)

199




Abd El-Rahim et al

\ Aol
(Liad) Alailaa) jeae caginy JENN Cpy gt dlad) (4454 (e sl

@mmﬁ;;})\,ﬂ&cﬂ.‘acﬁaﬂdﬁmi&m&hiﬁ

Cogios Liall Alailaa 3 SN (n (oaball alall ia ge (ge elig C3gaa Ll ) s
quusuuaﬁﬁ_wUuJMam}.xymdyc \qq,\‘,mms@@}m
Al A5 Y e gleall gan g LS mﬂmupngsmsmuﬂiww\mw
a5 S Gl Sy e il o Y1 D) il el
Aol a3 8 A el YLl e JENY B Do (Ol 328 Qi1 sa) LYt @yl
Jumajd_zs@.gm‘_gunMd)t_:.sﬁsammg;myz}sﬁwc_‘bucjaﬂsg}n
LS i 5 ol B il ALl g8 Vo I Y Lo Al i g 5 g el
ot (sl 3 S Rl 0 AL 8 3l g 2 Y L gl A )8
e 9ty ) P e Rl il 208 555 U 03 sl sl e s
WH&&@\;.@Mm@@ujﬂ\@&wz—x o Lo Lalal) Sl s
iyl LA ety Ao Capel By Cuadall Gandl A gial Dl gy el Sl
Dol il e Al 50 o a5 MU 5 SN Gy pSaall pladtalyy . pohal) geliad
DS alaniul 23 LS g sl il g olie S Abadl Aoyl clie A
i b sl ssbiadd) Sl e CLESH i cudih sty S G el e
B0y peds g} e lgian i g se (ol Aall slyy Cigan S5 Caadh 138 i o g
2 el d L8 et Aala ol o) Al Ciawag VAAA Gle e gle B pae B
Ll Al iam gy - sal 15 i Aaan (paand gl (g csiall alal g
ki b sl 138 Cigin S (e e g 31 aN) (A iy e

Aty Y JUaEYL Ey

200






