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Abstract 

In this study 6, skin nodules and 100 sera samples were collected from affected and apparently 

healthy animals at different localities in El-Gharbia Governorate during 2010. Lumpy skin disease 

virus was detected in the samples using the indirect immunofluorescent antibody technique (IFAT). 

Isolation of the virus was done by inoculation onto the Chorioallantoic membrane of emberyonated 

chicken eggs (CAM, 9-11days old) showing pock lesions and a membrane thickening. Inoculation 

on the Madin Darby Bovine Kidney (MDBK) cell lines shows the specific cytopathic effect (CPE) 

of the virus, in the form of cell rounded and aggregated together in a separate manner, leaving large 

irregular holes in cell sheet and giant cells with several nuclei can be found . Identification of virus 

in the MDBK cell culture isolates was done by the agar gel immunodiffusion test and the Transmis-

sion electron microscopy (TEM) which reveals presence of the LS viral particles as roughly brick 

shaped particles with ridges covering them (x78000). The isolates were identified by using Agar Gel 

Immunodifffusion Test (AGID) and used for in-house LSDV antigen preparation. Detection of the 

antibodies against LSDV in the collected serum samples was done by Indirect ELISA using the in-

house prepared antigen and the results were confirmed by using the virus neutralization test (VNT).   
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Introduction 

Lumpy skin disease (LSD) (Neethling virus 

infection or ―knopvelsiekte‖), is a pox disease 

of cattle. It is an acute, sub-acute or inapparent 

infectious disease, caused by a single strain of 

capripox virus "genus Capripoxvirus of family 

Poxviridae". The virus is closely related to 

sheep and goats poxviruses by which there is a 

degree of homology between LSDV-DNA and 

that of other Capripox viruses so cattle could 

be protected against challenge with LSDV by 

vaccination with sheep pox virus (SPV) 

(Abraham and Avive, 1991). 

The disease is usually more prevalent during 

the wet summer and autumn months and so 

more in low-lying areas along water courses 

(Vorster & Mapham, 2008).Transmission of 

the LSD virus is primarily by biting of mosqui-

toes or by mechanical transmission by flies 

(Carn and Kitching 1995).  

LSD is characterized by mild to severe signs 

including fever, enlarged lymph nodes, firm 

rounded nodules in the skin (1-4 cm) which 

may extend to mucous membranes and internal 

organs in severe cases, rapid eruption of multi-

ple circumscribed skin nodules, skin edema, 

lymphadenitis, and may result in mastitis and 

sometimes death (Davies, 1991& OIE, 2010). 

A considerable economic loss due to emacia-

tion, damage to hides, infertility in males and 

females, mastitis and loss of milk production. 

Morbidity may reach up to (1-90%) and can 

reach to100% in natural outbreaks (Salib and 

Osman, 2011), For these reasons, it is listed in 
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the Office International des Epizooties‘ ‗List 

A‘ which identifies diseases with the potential 

for rapid spread and severe economic losses 

(Tuppurainen and Oura, 2011). 

LSD is an infectious disease, endemic in Sub-

Saharan Africa and Egypt with a marked in-

crease in prevalence in southern Africa from 

1990 to 1999. The clinical syndrome of lumpy 

skin disease was first described in Zambia in 

1929, spreading into Botswana, then into South 

Africa (Hunter and Wallace, 2001). The dis-

ease was entered in different countries in the 

world, including Kenya, Sudan, Nigeria and 

Mauritania, Mali, Ghana and, Liberia, Tanza-

nia, Kenya, Zimbabwe, Somalia, Cameroon 

and Bahrain (OIE, 2010).  

In Egypt, LSD was firstly recognized clinical-

ly In May 1988 in the Suez Governorate, 

where it was arrived at the local quarantine sta-

tion with cattle imported from Africa, then the 

disease spread locally in the summer of this 

year. It was reappeared in the summer of 1989 

and spread to 22 of the 26 governorates of 

Egypt in a period of five to six months.. In 

Lower Egypt it was found that the incidence of 

LSD in 10 cattle herds from 6 different farms, 

between May 1988 and May 1989, was ranged 

from 21 to 71%. Two disease outbreaks' were 

reported in, 2005 & 2006 (Aly et al., 2006). 

The virus was isolated for the first time from 

cattle in Suez and Ismailia Governorate 

(House et al., 1990). Sporadic cases of the dis-

easese with classical signs were observed in 

Minia governorate 1998.  Another epizootic of 

LSD in 2005 and 2006 affected 5 different 

Governorates in Egypt (OIE, 2010).  

A presumptive diagnosis of the disease can be 

based on clinical signs. Laboratory diagnosis 

of LSD can be performed either by isolation of 

the causative agent and its identification by 

different methods as TEM, IFAT, IP and 

AGPT or detection of specific antibody using 

conventional serological tests (Tuppurainen 

et al., 2005).  An antigen-detection enzyme-

linked immunosorbent assay (ELISA) using a 

polyclonal detecting serum which is raised 

against antigen of capripox virus was devel-

oped and also antibody detecting ELISA based 

on the purified whole viral antigen  have been 

described by (Babiuk et al., 2009) .Capripox 

antigen from biopsy suspensions or tissue cul-

ture supernatant can be trapped on an ELISA 

plate. The presence of the antigen can then be 

indicated using its specific antiserum, commer-

cial horseradish-peroxidase- and a chromogen/

substrate solution (OIE, 2010).   

The aim of the study: 

Isolation and identification of LSDV by differ-

ent serological methods. 

Preparation of LSDV antigen and its use for 

development of indirect ELISA for detection 

of the specific antibodies against the virus in 

cattle. 

 

Materials and Methods.  

Animals. 

A total of 100 cattle from different localities in 

El-Gharbia Governorate, were clinically exam-

ined during 2010. The clinical examination in-

cludes recording the temperature, skin lesions, 

mucous membrane and superficial lymph 

nodes. 

Samples. 

Nodular skin samples. 

6 skin nodules were collected aseptically from 

infected animals with a typical clinical signs of 

lumpy skin disease. The samples were pre-

pared for virological examination according to 

Carn and Kitching (1995) (Table 1). These 

samples were used for virus isolation, identifi-

cation and antigen preparation.  

Blood samples. 

A total of 100 cattle serum samples were col-

lected from different localities in El- Gharbia 

Governorate, from clinically infected and ap-

parently healthy animals. Serum samples were 

stored at –20ºC until used for detection of 

LSDV antibodies by ELISA and VNT (Table 

1). 

Reference LSDV. 

Ismailia strain of LSDV (local strain), kindly 

supplied by ELISA research unit and virus 

strain bank, Animal Health Research Institute. 

Dokki, Giza, and used for applying the VNT. 
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Reference LSDV antiserum. 

Reference LSDV antiserum (USA) supplied by 

the ELISA research unit and virus strain bank, 

Animal Health Research Institute. Dokki, Giza,  

and used for applying the AGPT and ELISA 

techniques. 

Cell culture. 

Madin Darby Bovine Kidney (MDBK) cells, 

kindly supplied from the African horse sick-

ness diseases department, Veterinary Vaccine 

and Sera Abbasia Institute. 

Anti-bovine conjugate. 

Antibovine conjugate (BDSL, England) was 

supplied by ELISA research unit and virus 

strain bank, Animal Health Research Institute. 

Dokki, Giza, 

 Fluorescence isothiocyanate conjugate. 

Anti-Bovine fluorescence isothiocyanate con-

jugate was supplied by Sigma immune chemi-

cals (USA) and used for applying indirect im-

munoflourescent antibody technique (IFAT). 

Table (1). Samples collected from cattle suffered from cutaneous lesions and apparently healthy in El-

Gharbia Governorate (2011). 

Governorate  
Type of samples 

Skin nodules Serum samples Total 

El-Gharbia 6 100 106 

Identification of virus by indirect fluores-

cent antibody technique (IFAT). 

Prepared skin nodules were inoculated in 

lighton tubes with cover slips having a conflu-

ent sheet of MDBK cell line. Indirect fluores-

cent antibody technique (IFAT) for detection 

of LSDV was applied according to Davies et 

al., (1971). 

Virus isolation and identification: 

Isolation on embryonated chicken eggs

(ECE). 

Six IFAT positive samples were inoculated on 

the chorioallantoic membrane of embryonated 

chicken eggs (ECE) 9-11 days old for two pas-

sages according to House et al., (1990). The 

ECE were examined daily for 7 days after in-

oculation and incubation at 37ºC. CAMs that 

show lesions were collected from viable em-

bryos, stored at -70 ºC for inoculation on cell 

culture. 

Isolation on MDBK cell culture. 

The harvested CAMs were prepared for inocu-

lation into confluent sheet of MDBK cell line 

and observed daily (for 7 days) for the pres-

ence of cytopathic effect (CPE) according to 

Sohair et al., ( 2008) & OIE (2010).  The cells 

with clear (CPE) were frozen and thawed for 3 

times, and then reinoculated on MDBK cells 

for three blind passages. Samples showing 

clear cytopathic effect were kept at -70C for 

LSDV antigen preparation.. 

 

Identification of LSDV isolate by Agar gel 

Immuno-precipitation test (AGPT):-  
It was carried out according to Albana (1978) 

& OIE, (2010). Using reference LSDV posi-

tive serum & (1%) agarose, prepared in borate 

buffer. 

Identification of LSDV isolate on Transmis-

sion Electron Microscope (TEM). 

The method of examination of the positive 

MDBK cell culture isolates by the Electron 

Microscope was done according to (Kitching 

and Smale, 1986 & Omyma, 2008) in the 

VACCSERA institute. 

Titration of the adapted tissue culture 

LSDV. 

The isolated LSDV was titrated according to 

(Frey and Liss 1971). Virus titre was calculat-

ed according to (Reed and Muench, 1938). 

Preparation of LSDV partial purified solu-

ble viral antigen (PPSVA). 

Partially purified soluble viral antigen was pre-

pared according to the method described by 
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Capstick and Coakley (1962) & Amira 

(1996). Confluent monolayers of MDBK cells 

in roux bottles were washed once with sterile 

phosphate buffer saline (PBS), pH, 7.4 prior to 

inoculation of each with 1ml of isolated and 

identified lumpy skin disease virus (LSDV) 

suspension. The inoculated bottles were incu-

bated at 37 ºC for one hour, followed by the 

addition of 100 ml maintainance minimal es-

sential media per each bottle, reincubation 

at   37 ºC and examination daily for specific 

cytopathic effect (CPE). Bottles showing 80% 

of CPE were frozen at -20 ºC and thawed for 

three cycles. The fluid was harvested and clari-

fied from cell debris by centrifugation at 2000 

r.p.m. for 15 minutes at 4 ºC. The supernatants 

were collected. Add 0.5% of NonidetP40 (BDH 

chemical) to the supernatants, approximately 

(1ml/one roux flask) and kept at 4 ºC for one 

hour. The supernatant fluids were pooled and 

concentrated in dialysis bags against polyeth-

ylene glycol (M.Wt 6000) to 10X of the origi-

nal volume. The concentrated fluid was centri-

fuged at 30,000 r.p.m. in cooling centrifuge for 

3 hours. The supernatant fluid containing the 

soluble antigen was collected, dispensed into 

vials each of 1ml amount and kept at -20 ºC till 

used in solid phase ELISA. 

 Preparation of negative tissue culture con-

trol antigen. 

Normal monolayers of non infected MDBK 

cell culture were treated with the same manner 

like that mentioned for the preparation of the 

soluble viral antigen (Amira, 1996). 

Titration of the prepared LSDV antigen. 

 Using check board titration against slandered 

positive and negative anti-LSDV antisera  Pu-

ran (1992) & Walid et al.,  (2010). 

                         +ve anti LSDV serum       -ve anti LSDV serum 

                                    1/20   1/40   1/80    1/160                   1/20   1/40  1/80   1/160 

                        

                        

                        

                        

                        

                        

                        

                        

                                     1/10 

 

 

                                    1/100 

 

                                    1/200 

 

                                    1/400 

Antigen 

Dilutions 

(Plate layout in check board titration of the antigen) 

Screening of LSDV antibodies in the serum 

samples by: 

Indirect ELISA: 
By using the prepared antigen, LSDV antibod-

ies were detected in the collected serum sam-

ples by the ELISA technique .It was done ac-

cording to the method described by 

Bhanuprakash et al., (2006).  

Briefly, 50 µl of partially purified LSDV solu-

ble antigen (PPSA) (1/100) in coating buffer 

(carbonate bicarbonate buffer, pH9.6) was add-

ed /well in the ELISA plates. Alternative rows 
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of the plate are coated with viral antigen and 

control antigen. The plates were incubated at 

4co overnight and then washed 3 times with 

washing buffer (phosphate buffer saline con-

taining 0.05% Tween-20). The fixed dried 

wells were blocked with blocking buffer (5% 

skimmed milk powder dissolved in PBS con-

taining 0.05% Tween-20), then incubated at 37 

co for two hours. 50 µl of each of tested sera, 

LSDV Positive, negative control sera (diluted 

1/140 in blocking buffer, according to check 

board titration) in two wells for each were add-

ed, incubated at 37 cº in a shaker for one hour, 

and then washed 3 times with washing buffer. 

50 µl of antibovine   IgG conjugated with pe-

roxidase were added to each well at a dilution 

of 1/1000 in dilution buffer at 37 cº in a shaker 

for one hour. The conjugate was decanted and 

the plates were washed 3 times with washing 

buffer.  50 µl /well of the substrate (OPD) 

working dilution with the addition of 3% hy-

drogen peroxide (H202) . The plate was incu-

bated at room temperature for 20 minutes and 

reaction was stopped by adding 50μl of 2M 

sulphuric acid. The absorbance values were 

measured at a wavelength of 492 nm using a 

titertek multiskan ELISA reader. 

The ELISA results were expressed as corrected 

optimal density (COD) and calculated as a 

mean OD with control antigen subtracted from 

the mean OD with virus antigen for each serum 

sample. The cut off value used as higher than 

the mean of optical density values of control 

negative sera by 0.2 (Martin 1977). 

Virus neutralization test. 

The collected serum samples were examined 

by the Virus neutralization test for detection of 

antibodies against LSDV for confirming the 

results of the ELISA test, according to the 

method described by OIE (2010). 

 

Results. 

The clinical findings.  
The clinical observations among different cas-

es of cattle revealed salivation, nasal and lacri-

mal discharges, fever (40-41 °C), depression 

and inappetance. Subcutaneous oedemas of 

different parts of the body accompanied by 

swelling of the superficial lymph nodes were 

observed. Most of the affected animals re-

vealed obvious cutaneous nodules all over the 

body. Such nodules were firm, circumscribed, 

flat-tapped measuring 1-3 cm in diameter. The 

nodules may coalese forming large elevation 

measuring 10 cm in diameter or more. 

(Fig.1a& b). 

Detection of virus by indirect fluorescent 

antibody technique (IFAT). 

Results of IFAT for detection LSDV on inocu-

lated cover slips having a confluent sheet of 

MDBK cell line with the prepared nodules, 

revealed specific intracytoplasmic yellowish 

green immunofluorescent staining reactions in 

all samples (Fig. 2). 

Virus isolation and identification: 

Isolation on embryonated chicken eggs

(ECE). 

LSDV was successfully isolated through inoc-

ulation of prepared nodular samples on CAM 

of emberyonated chicken eggs (9-11) days old. 

Typical pock lesion and thickening were found 

on the harvested CAM at the 4th day post inoc-

ulation in 4 samples out of 6 as shown in (Fig. 

3) (Table 2).  

Isolation on MDBK cell culture. 

2 positive CAM isolates out of 4, gave clear 

cytopathic effect on MDBK cell culture after 3 

blind passages, showing, cell rounded and ag-

gregated together in a separate manner, leaving 

large irregular holes in cell sheet and giant 

cells with several nuclei can be found .This 

occurred 3-5 days post inoculation and gradu-

ally increased till 70 – 80 % of the sheet was 

completely detached in some samples after 5-7 

days (Fig. 4a &b) (Table 2). 

Titration of the adapted tissue culture 

LSDV. 

The results obtained from LSDV titration 

showed that the titre of the virus was log105 

TCID50/ML This titre will be used in LSDSV 

antigen preparation and VNT. 

Identification of LSDV isolates by Agar gel 

precipitation test (AGPT).  
Examination of LSDV-MDBK cell culture iso-
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lates by the agar gel immunoprecipitation test, 

revealed a visible precipitation lines within 48 

hours using reference LSV antiserum. 

Transmission Electron Microscope (TEM). 

LSDV isolate in MDBK cell culture was iden-

tified by negative staining transmission elec-

tron microscope revealing presence of the viral 

particles which appeared as roughly brick 

shaped particles with ridges covering them (x 

78000) (Fig.5). 

Preparation of LSDV partial purified solu-

ble viral antigen (PPSVA). 

Partial purified soluble LSD viral antigen was 

prepared by inoculation and propagation in 

MDBK cell culture. 

Titration of the prepared LSDV antigen. 

The results of titration of the prepared LSDV 

antigen revealed that the best dilution of the 

antigen is 1:100 against serum dilution of 1:40 

by the check board titration (Fig.6). 

Screening of LSDV antibodies in the collect-

ed serum samples by:  

Indirect ELISA: 

LSDV antibodies were detected in 58 serum 

samples out of 100 samples by using indirect 

ELISA (Table 3). 

virus neutralization test (VMT). 

Results of Screening of LSDV antibodies in 

the collected serum samples by using VNT re-

vealed presence of LSDV antibodies in 45sam-

Table (2). Isolation on CAM and MDBK cell line. 

governorate 
Type of sam-

ples 
Isolation of LSDV 

El-Gharbia Skin nodules 

Inoculation of samples on CAM of 

ECE 

Inoculation of +ve CAM on 

MDBK cell culture 

No. of samples 
No. of 

+ve 

No. of  

-ve 

No. of +ve 

CAM 

No. of 

+ve 

No. of  

-ve 

6 4 2 4 2 2 

Table (3). Screening of LSDV antibodies in the serum samples by I-ELISA & VNT. 

governorate No of samples 
Test used 

ELISA VNT 

El-Gharbia 100 
No of +ve No of -ve No of +ve No of -ve 

58 42 45 55 

Fig (1) a. Clinical manifestations in the form 

of multiple nodules with variable size on the 

infected cattle with generalized swelling of 

lymph nodes and Lameness. 
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Fig (1) b. Progression of lumpy skin disease: note the necrotic nodules 

and deep scab formation. 

Fig. (2). LSDV antigen from LSD nodules showed green yellowish intracytoplasmic fluorescent granules(x 400) in 

MDBK cell line. 

Fig. (3). Thickening and specific pock lesion of LSDVfrom  inoculated nodule on CAM of ECE (9-11) days old. 
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(a)  (B)  

Fig. (4a &b). normal MDBK cell culture (a) / Characteristics CPE of LSDV isolates, 72 hours post inoculation on 

MDBK cell culture (b) (Mag.400x). 

Fig. (5). Electron micrograph of LSDV showing presence of the viral particles which appeared as roughly brick 

shaped particles with ridges covering them (x 78000). 

Antigen titration

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

 1/10 1/100 1/200 1/400

Antigen dilution

O
D Ag

negative Ag

Fig. (6). Titration of the prepared LSDV antigen 
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Discussion. 

Lumpy skin disease (LSD) is a serious skin 

disease of cattle. Accurate and rapid diagnosis 

of LSD is very important to control the spread 

of disease in Egypt. 

In this study, a total of 6 skin nodules from in-

fected cattle and 100 serum samples from dis-

eased and apparently healthy cattle were col-

lected from different localities in El-Gharbia 

Governorate during 2011. These nodules were 

used for isolation and identification of LSD 

virus, then preparation of LSD viral antigen 

while the serum to detect the neutralizing anti-

bodies for LSD virus by indirect ELISA  using 

the prepared LSD viral antigen then comparing 

the results with the VNT. 

Diagnosis 0f LSD was mostly performed on 

the basis of clinical signs (Reuma et al., 2012). 

The clinical observation of animals from dif-

ferent localities of El-Gharbia Governorate 

during 2011, revealed presence of fever as first 

clinical signs, few skin nodules in mild cases 

while whole body covered by nodules in se-

verely affected skin. In advanced cases the 

nodules converted into scups and then leaving 

scars (Fig. 1a& b). Swelling of lymph nodes, 

congestion of oral, nasal and ocular mucous 

membranes were observed. These records 

agreed with the studies by (Aly et al., 2006, 

Ahmed and Kawther, 2008 and Amal et al., 

2010) which stated that severely loss of weight 

and poor body condition with clear stiff gates 

or lameness are observed. Some animals re-

vealed arthritis. The most pronounced signs 

were skin nodules which soon become erupted 

with clear ulcerations. These ulcers may be 

infected and become suppurated or showing 

myiasis. Sloughing of skin from a large area 

was seen in some cases .Also Weiss (1968) 

found that experimental infection of cattle with 

LSDV produce skin lesions on 40-50% of in-

fected animals but the other produce localized 

lesion without any clinical signs except fever. 

Definite diagnostic procedures in the laborato-

ry are aimed for detection of the causative vi-

rus. IFAT in this study is used for Identifica-

tion of virus on cover slips having a confluent 

sheet of MDBK cell line which inoculated with 

the prepared nodular tissues, revealing specific 

intracytoplasmic immunofluorescent staining 

reactions in all samples (Fig. 2). These results 

agreed with (Hassanein et al., 2008, Amal et 

al., 2010 & El-Kenawy and El-Tholoth, 

2011), stating that the use of reference LSDV 

antiserum, a clear intracytoplasmic fluores-

cence was observed. Also, other studies stated 

that cultures are infected with suspensions of 

the early skin lesions, preferably in tubes or 

wells with cover slips which can be stained at 

48 to 56 hours to show the intracytoplasmic 

inclusions (Davies et al., 1971 & Aly et al., 

2006). 
In current study, LSDV was successfully iso-

lated through inoculation of prepared skin nod-

ule onto the CAM of emberyonated chicken 

eggs (9-11) days old for two successive pas-

sages. Thickening and typical pock lesion was 

found on harvested CAM at the 4th day post 

inoculation in 4 samples out of 6 as shown in 

(Table 2) (Fig. 3). This result agreed with 

( Omyma, 2008 & El-Nahas et al., 2011) who 

isolate LSDV by inoculation in CAM of ECE 

giving a  characteristic pock lesions after 1st 

passage and become clear after 3rd passage 

with thickening and congestion of the mem-

brane. 

With regards to the results of isolation of the 

LSDV from the harvested CAM on monolayer 

MDBK Cell line for 3 blind passages, a charac-

teristic CPE was observed as cell rounded and 

the cells are aggregated together in a separate 

manner around holes and giant cells with sev-

eral nuclei can be found. This occurred 2-5 

days post inoculation and gradually increased 

till 70 – 80 % of the sheet was completely de-

tached in some samples after 5-7 days (Fig. 4a 

&b) (Table 2). This result agreed with (House 

et al., 1990, Hassanein et al., 2008 & OIE, 

2010). Other studies stated that isolation of 

LSDV in culture need  applying blind passages 

till clear appearance of C.P.E (Prydie and 

Coackeley, 1959 & Aly et al, 2006). 
An agar gel immunodiffusion (AGID) test has 

been used for detecting the precipitating anti-
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gen of capripoxvirus, but has the disadvantage 

that this antigen is shared by parapoxvirus 

(OIE, 2010). In our study MDBK cell culture 

isolates of LSDV were successfully identified 

with the AGPT using the reference LSV antise-

rum, giving a clear line of precipitation within 

48 hours. This result agreed with 

(Tuppurainen 2004, Sohair et al., 2008 & El-

Nahas, 2011) 
Electron microscopy is used as rapid accurate 

diagnostic methods. It allows rapid morpholog-

ical identification and differential diagnosis 

with other different agents (Walid, et al., 

2010). A study of Madbouly et al., (2005) & 

Aly et al., (2006), stated that Electron micros-

copy for the harvested positive culture suspen-

sion of LSDV was allowed showing roughly 

brick-shaped virus particIes. In our study, the 

identification of MDBK cell culture LSDV iso-

late on transmission electron microscope 

(TEM)  by negative staining revealing pres-

ence of the viral particles which appeared as 

roughly brick shaped particles with ridges cov-

ering them (Fig.5). These result was similar to 

those previously reported by (Hazelton and 

Gelderblom, 2003, Iman et al., 2007, Omy-

ma, 2008 and El-Nahas, 2011). 

For serological diagnosis, the virus neutraliza-

tion test is considered to be the most reliable 

serological test but it is expensive, laborious 

and time consuming so an indirect antibody 

ELISA has been developed as a rapid, sensitive 

and specific method. Inactivated partial puri-

fied soluble viral antigen (PPSVA) as coating 

antigen, for detection of antibodies against 

LSDV have been used but the viral antigen is 

difficult and expensive to produce in large 

quantities (Babiuk et al., 2008, Amal et al., 

2010 & Hong et al., 2010). 

In our study LSDV antibodies in the collected 

serum samples were detected in 58 out of 100 

samples by using indirect ELISA using pre-

pared soluble partially purified antigen (Table 

3), while on testing the serum samples by the 

VNT, 45samples were positive. These results 

agreed with the studies stated that antibodies 

against LSDV in serum samples were detected 

by using I-ELISA in clinically infected and 

fevered cows and could not be detected in 

those samples collected from incontacts 

(Kitching and Hammond 1992).  Antibody 

levels are also related to sampling time relative 

to the onset of infection (Davies 1991). Other 

studies concluded that a very high incidence of 

LSDV antibodies in serum of tested animals by 

ELISA when compared with virus neutraliza-

tion test (VNT), so the ELISA technique could 

be used for serosurvey as it is accurate, sensi-

tive and specific for detection of LSDV anti-

bodies (Carn and kitching, 1995 and Walid 

et al., 2010).  

Conclusion. 

Preparation of LSD viral antigen is important 

for development of indirect ELISA as a sensi-

tive diagnostic method for LSD diagnosis in 

infected cattle . 

The present study proposes such assay to be 

supplemented test for surveillance of LSDV 

among cattle population in Egypt for evalua-

tion of the immune status of vaccinated ani-

mals. 

 

References 

Abraham, A. and Avive Zissman, A. (1991). 
Isolation of Lumpy Skin Disease Virus from 

cattle in Israel. Israel J. of Vet. Med., 46 (1). 

20-23.  

Ahmed W. M.  and Kawther S. Zaher 

(2008). Virological techniques. Paper Obser-

vations on lumpy skin disease in local Egyp-

tian cows with emphasis on its impact on 

ovarian function. African Journal of Microbi-

ology Research Vol.(2) pp. 252-257, Octo-

ber,  

Albana, A.S. (1978). "Purification, physical 

and chemical analy-sis of sheep pox virus 

and the response of sheep and goats to infec-

tion with sheep and goat pox viruses." Ph. D. 

Thesis, Cornell University, USA 

Aly, A. A.; Ibtesam, M. Azzam and Mo-

hamed, M. (2006). "Lumpy skin disease as a 

field problem of cattle in El-Sharkia Gover-

norate." Egypt J. Comp. Path. & Clinic Path., 

19(1):162-175.  

Amal, M. A. Raof, Saad, A. A. and Lamia, 

A. Ahmed (2010). Use of a Polymerase 



48 

Animal Health  Research Journal Vol. 1  No. 2,   June 2013                                                       pp. 38– 49 

Chain Reaction assay to detect lumpy skin 

disease virus (LSDV) in skin lesions of cattle 

Egypt. J. Comp. Path. & Clinic. Path. Vol. 23 

No. 1 (February) 116 – 126  

Amira Abd El Naby El Said (1996). Evalua-

tion of Lumpy Skin Disease Virus Vaccine 

using cell- mediated immune parameters. 

B.V.Sc, January, Cairo University . 

 Babiuk S., Wallace D.B., Smith S.J., Bowd-

en, T.R., Dalman B., Parkyn G., Copps J. 

& Boyle D.B. (2009). Detection of antibod-

ies against capripoxviruses using an inacti-

vated sheeppox virus ELISA. Transbound. 

And Emerg. Dis., 56, 132–141. 

Babiuk, S., T.R. Bowden, G. Parkyn, B. Dal-

man L. Manning, J. Neufeld, C. Embury-

Hyatt, J. Copps 16. Tamam, S.M., and 

D.B. Boyle,(2008). Quantification of Lumpy 

skin virus form naturally infected cattle pre-

viously disease virus following experimental 

infection in vaccinated with live attenuated 

sheep poxvirus cattle. Transboundary and 

Emerging Diseases, 55: 299-307 

Bhanuprakash, V., Hosamani, M., Juneja, 

S., Kumar, N. and Singh, R.K.,. (2006). 

Detection of Goat pox Antibodies: Compara-

tive Efficacy of Indirect ELISA and Counter 

immunoelectrophoresis. Journal of Applied 

Animal Research, 30, 177-180.  

Capstick P.B. and Coakley W. ( 1962). 

Lumpy skin disease : The determination of of 

the immune state of cattle by an intradermal 

test. Res. Vet. Sci., 3 (3):287-391 

Carn, V.M. and Kitching, R.P. (1995). The 

clinical response of cattle experimentally in-

fected with lumpy skin disease (Neethling) 

virus. Arch. Virol. 140, 503–513 

Davies, F.G., (1991). Lumpy skin disease of 

cattle A growing problem in Africa and the 

Near East. In: R.D.S. Branckaert, R. Tucker, 

N. Roland, T. Gumprecht, M. Criscuolo, B. 

Temple-Benvenuti, E.P. Cunningham, V. 

Kouba, A.W. Qureshi, J. Phelan, E. Lynne-

rup, and K. Richmond (eds.), World Animal 

Review, Issue number 68, 37-42  

Davies, F.G., Krauss, H., Lund L.J. and 

Taylor, M., (1971). The laboratory diagnosis 

of lumpy skin disease. Research in Veteri-

nary Science, 12, 123-127. 

El-Kenawy A.A., and El-Tholoth M.S.

(2011). Lumpy skin disease virus identifica-

tion in differenr tissues of naturally infected 

cattle and chorioallantoic membrane of em-

beryonated chicken eggs using immunofluo-

rescence, immunoperoxidase techniques and 

polymerase chain reaction.International Jour-

nal of Virology 7 (4): 158-166.  

El-Nahas E.M., El-Habbaa A.S., El-bagoury 

G.F. and Mervat E.I. Radwan (2011). Iso-

lation and Identification of Lumpy Skin Dis-

ease Virus from Naturally Infected Buffaloes 

at Kaluobia, Egypt Global Veterinaria 7 (3): 

234-237. 

Frey, H.R. and Liss, B. (1971). Growth curve 

studies and applicability of a highly cyto-

pathogenic BVD/MD virus strain for diag-

nostic purpose using the micro-titre method. 

Zbl.Vet. B18:16-71. 

Hassanein, S.A., Nahed,K.A. and 

Mahmoud,M.A.(2008). Virological studies 

on field cases of Lumpy Skin Disease in cat-

tle. Egypt J. Com. Path. and Clinic. Pathol. 

Vol .20(2):112-122. 

Hazelton, P. R. and Gelderblom, H. R. 

(2003). "Electron mic-roscopy for rapid diag-

nosis of infectious agents in emergent situa-

tions."  

Hong Tian, Yan Chen, Jinyan Wu, Youjun 

Shang, Xiangtao Liu,(2010). Serodiagnosis 

of sheeppox and goatpox using an indirect 

ELISA based on synthetic peptide targeting 

for the major antigen P32 Tian et al. Virolo-

gy Journal 2010, 7:245 

House, J. A.; Wilso, T. M.; El-Nakashly, S.; 

Karim, I. A.; Ismail, I.; El-Danaf, N.; 

Moussa, A. M. and Ayoub, N. M. (1990). 

"The isolation of lumpy skin disease and bo-

vine herpes virus-4 from cattle in Egypt." J. 

Vet. Diag. Invest., 2(5):111-115. 

Hunter, P. and Wallace, D. (2001). Lumpy 

Skin Disease in southern Africa:a review of 

the disease and aspects of con-

trol,J.S.Afr.Vet.Assoc.72,PP.68-71. 

Iman, M. Bastawecy; Ali, W. F.; Nelly, O. 

Aly and Saad, A. A. (2007). "Accurate and 

rap-id techniques for laboratory diagnosis of 



49 

Animal Health  Research Journal Vol. 1 No. 2,  June 2013                                                        Hassanin et al. 

lumpy skin disease." J. Egypt. Vet. Med. Ass

-oc., 67(1):133-147.  

Kitching, R.P. and Hammond, J.M., (1992). 
Poxvirus, infection and immunity. In: I.M. 

Roitt and P.J. Delves (eds.), Encyclopedia of 

immunology, Vol. 3, 3rd ed., Academic 

press, London. pp 1261-1264. 

Kitching, R.P. and Smale, C. (1986). Com-

parison of the external dimensions of capri-

pox virus isolates 9Res.), Vet. Sic, 41, 425-

427. 

Madbouly HM, Sagheer MAB, Atta NS, 

Kutkat MA, Zaher KS (2005). Identifica-

tion and Purification of a Local Isolate of In-

fectious Laryngotracheitis Virus. Egyptian J. 

Vet. Sci. 39: 11-20 

Martin, S.W., (1977). The evaluation of tests. 

Canadian Journal of Comparative Medicine, 

41, 19-25. 

OIE Terrestrial Manual (2010). Chapter 

2.4.14. — Lumpy skin disease 

Omyma, M. El-Desawy (2008). Recent Isola-

tion and identification of lumpy skin disease 

virus from cattle in Egypt Egypt. J. Comp. 

Path. & Clinic. Path. Vol. 21 No. 1 

(January); 139- 147  

Prydie, J. and Coackeley, M. (1959). "Lumpy 

skin disease: Tissue culture studies." Bulle-

tin of Epizootic disease of Africa, 7:37-50. 

Puran Chand; (1992) Molecular and immuno-

logical characterisation of a major envelope 

protein of capripoxvirus  (b. v. sc. & a. h., m. 

v. sc. )  

Reed, L.J. and Muench, H. (1938). A simple 

method of estimating fifty percent end 

points, Am. J. Hyg. 27, 493-497. 

Reuma Magori-Cohen1, Yoram Louzoun1, 

Yael Herziger2, Eldad Oron3, Alon 

Arazi4, Eeva Tuppurainen5, Nahum Y 

Shpigel2 and Eyal Klement2 (2012). Math-

ematical modelling and evaluation of the dif-

ferent routes of transmission of lumpy skin 

disease virus. Magori-Cohen et al. Veterinary 

Research, 43:1. 

Salib FA and AH Osman, (2011). Incidence 

of lumpy skin disease among Egyptian cattle 

in Giza Governorate, Egypt. Vet World, 4: 

162-167.  

Sohair, I. Badr; Ibrahim, E. M. and Shahein 

M.A. (2008). Virological and pathological 

studies on lumpy skin disease in naturally 

infected cattle Egypt. J. Comp. Path. & Clin-

ic. Path. Vol. 21 No. 1 (January); 446- 465 

Tuppurainen ESM and Oura CAL, (2011). 

Review: Lumpy lumpy skin disease: An 

emerging threat to Europe, Middle East and 

Asia. Transbound Emerg Dis, doi: 10.1111/

j.1865-1682.2011.01242.x. 

Tuppurainen, E.S.M., Venter, E.H. and 

Coetzer, J.A.W., (2005). The detection of 

lumpy skin disease virus in samples of exper-

imentally infected cattle using different diag-

nostic techniques. Onderstepoort  J. Vet. Res. 

72 (2): 153-64. 

Tuppurainen, E.S.M., (2004).The detection 

of lumpy skin disease virus in samples of ex-

perimentally infected cattle using different 

diagnostic techniques. M.V.Sc. thesis, Facul-

ty of Veterinary Science, University of Preto-

ria,. 

Vorster J.H &.. Mapham P.H (2008).  
Lumpy skin disease Jaargang 10/Volume 1. 

Walid S. Awad & Adel K. Ibrahim & 

Khaled Mahran & Khaled M. Fararh & 

Mervet I. Abdel Moniem (2010). Evalua-

tion of different diagnostic methods for diag-

nosis of Lumpy skin disease in cows Trop 

Anim Health Prod 42:777–783 

Weiss, W.E. (1968). Lumpy Skin disease. In 

Emerging Diseases of Animals. FAO Agri-

cultural Studies Bulletin No. 61, 179-201.  


