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Abstract: Lumpy Skin Disease (LSD) is a vector born disease of cattle, caused by Lumpy Skin Disease Virus (LSDV), there is 
antigenic relationship between LSDV, Sheeppox virus (SPPV) and Goat pox virus GTPV within a genus Capripoxvirus, accordingly 
it can be used homologous or heterologous Capripoxvirus strains for vaccination of cattle against LSD. This study compare 
the efficacy of live attenuated  Neethling LSDV vaccine and live attenuated Romanian SSPV Vaccine against recent circulating 
LSDV field isolate. The evaluation was done in calves as the main host of LSD, through using three different batches for each 
vaccine type. Experimental calf groups were vaccinated with vaccines batches, and after 21 days serum samples were collected 
for evaluation of humoral immune response by using SNT and commercial ELISA technique, then the vaccinated calves were 
challenged by virulent LSDV field isolate. The results of SNT for vaccinated calves by LSDV vaccines indicated mean neutralizing 
antibody titer 1.2, 1.6 and1.5 log10 for the batches 1, 2 and 3 respectively, while vaccinated calves by SPPV vaccines indicated 
1.05, 1.05 and 1.5 log10 for the batches 1,2 and 3 respectively; the ELISA mean sample to positive (S/P) percentage for the 
vaccine batches 1, 2 and 3 of LSDV were 40, 45 and 42% respectively and for SPPV vaccine batches 1,2 and 3 were 35, 37 and 
40 % respectively, the challenge test indicated mean difference titer for the groups of calves vaccinated with LSDV vaccine were 
4.2, 4.5 and 3.8 log10 and for groups vaccinated with SPPV vaccine were 2.6, 2 and 2.65 log10  respectively, it was concluded 
that potential using of Neethling LSDV vaccine against LSD is superior for combating and prevention of the lumpy skin disease.    
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Introduction
The genus Capripoxvirus (CaPV) within the subfamily 

Chordopoxvirinae, family Poxiviridae contains three closely re-
lated viruses, namely Sheep pox (SPPV) and  lumpy skin disea-
se (LSD) which are diseases of sheep and cattle respectively 
in addition to Goat pox virus (GTPV) which causes goat pox di-
sease. The Virus strains affecting sheep and cattle are totally 
host specific and this is reflecting in the different geographic 
distribution of lumpy skin disease1. All strains of Capripoxvirus 
are antigenically closely related and cross-react serologica-
lly2, because of the antigenic homology among all strains, the 
probability to use a single vaccine strain like sheep pox virus 
to protect cattle and sheep3. Lumpy skin disease is a vector 
born disease transmitted by biting insects such as mosquitoes 
and biting flies, its clinical signs include persistent fever, wide 
spread skin nodules (lumps) and enlarged peripheral lymph 
nodes complications include but are not limited to sever ema-
ciation and death, LSD also has pulmonary form especially in 
young calves with high mortality rate4,The disease has highly 
economic impacts as it affects the milk production and the lea-
ther industry5.

The disease's first appear ance was in Africa in 1929, re-
ported from Zambia given the name 'Ngamiland Cattle Disea-
se'. The disease continued to spread and resulted in a panzoo-
tic; the first appearance of the disease in Egypt was during two 
outbreaks in Suez and Ismalia governorates in 1989. In early 
2006, a severe LSD outbreak struck foreign (imported from 
Ethiopia) and local cattle in different Egyptian governorates, 
causing enormous economic losses; the disease also reappea-
red in 2012 and 20136.

Controlling lumpy skin disease depends mainly on vac-
cination and vector control. Capripoxviruses are cross-reac-

tive within the genus. Consequently, it is possible to protect 
cattle against LSD using strains of capripoxvirus derived from 
sheep or goats in the vaccine7. Live attenuated strains of ca-
pripoxvirus vaccines have been explicitly used for the control 
of LSD8. According to these, there are three types of vaccine 
used against lumpy skin disease, attenuated LSDV (Lumpy 
Skin Disease) vaccines which provide good protection in cattle, 
attenuated SPPV (Sheep pox virus) vaccines which have been 
used in cattle against LSDV in those regions where LSD and 
SPP are both present as it believed in providing partial protec-
tion against lumpy skin disease, and Attenuated Gorgan GTPV 
vaccine containing GTPV Gorgan strain, this vaccine has been 
used in those countries where GTP and LSD overlap9,10. Howe-
ver, it is recommended to carry out evaluation trials using the 
most susceptible breeds before introducing a vaccine strain for 
vaccination into the field.

In Egypt, the control of LSD was applied by vaccination of 
cattle with SPPV using a Romanian strain for long time which 
proved to partially tackle the LSD outbreaks with partial cross 
protection with some notices on its duration of immunity as re-
commendation for revaccination after 8 months11, and recent-
ly live attenuated LSDV vaccines containing Neethling strain 
were introduced to be use in Egypt.

The humoral immune response of vaccinated cattle 
against LSD either by SPPV and LSD vaccines can be evalua-
ted using virus neutralization test (VNT) and ELISA1,4,12, in this 
study we compare the efficacy of live attenuated lumpy skin 
disease vaccine and live attenuated sheep pox vaccine against 
lumpy skin disease virus field isolate, using serological and 
challenge tests.
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Materials and methods

Vaccines
a- Live attenuated Lumpy skin disease virus vaccine

(Neethling strain). 
Three commercial batches.
b- Live attenuated Sheep pox virus vaccine (Romanian

strain).

Three commercial batches. 

These vaccine batches were delivered to Central Labo-
ratory for Evaluation of Veterinary Biologics (CLEVB), Abbas-
sia-Cairo, and evaluated last year for sterility, safety, and po-
tency.

Virus

Lumpy skin disease virus (LSDV):
- Virulent circulating field strain, was supplied by Ani-

mal Health Research Institute, the virus was isolated in 201813 
It was used for the challenge test for vaccinated calves and 
non-vaccinated control calves.

- Tissue culture adapted strain, the virus was pro-
pagated on Madin-Darby bovine kidney (MDBK) cells with a 
titer 105.5 TCID50 as shown in Figure (1 & 2), it was used for the 
serum neutralization test.

Cells
The Reference Strain Bank Department supplied Ma-

din-Darby bovine kidney (MDBK) cells in the Central Labora-
tory for Evaluation of Veterinary Biologics (CLEVB). It was used 
for the serum neutralization test.

Animals and vaccination
Twenty four susceptible mixed breed apparently clinically 

healthy calves 6-12 months old free from specific antibodies 
against LSD virus, were supplied by CLEVB, these calves were 
divided into eight groups, each group contain three calves, six 
groups of them were used for vaccination and the other two 
groups kept as positive control and negative control groups. 
The six vaccinated groups were divided as follow, three groups 
of them were vaccinated with field dose of the three batches 
of live attenuated lumpy skin disease vaccine (one group for 
each vaccine batch), and the other three groups were vacci-
nated with field dose of the three batches of live attenuated 
sheep pox virus vaccine (one group for each vaccine batch), the 
route of vaccination followed as instruction of manufacture. 
After 21 days post vaccination serum samples were collected 
from vaccinated and unvaccinated calves for serological tests 
(SNT and commercial ELISA).

Challenge test for vaccinated calves 
After 21 days from vaccination, the vaccinated groups 

and positive control (non vaccinated) group were challenged 
with lumpy skin disease virulent virus according to OIE1, the 
ani-mals were shaved at flank region then six log10 dilutions 
were prepared for inoculation, each dilution inoculated 
intraderma-lly at four sites for each shaved part (0.1 ml per 
each inocu-lum). The challenged animals were kept under 
observation for seven days after challenge, after that the titer 
of the challenge 

virus was calculated for vaccinated and control animals throu-
gh recording number of lesions per each dilution at inoculated 
sites (the lesion developed as inflammation and necrotizing 
fibrinoid cutaneous nodules), the difference in titer between 
control and vaccinated animals was calculated for each vac-
cine batch. The negative control was kept without vaccination 
or challenge.

Serum Neutralization Test (SNT)
It measures the humoral immune response against lumpy 

skin disease Virus for sera of vaccinated calves, it was applied 
according to the method described in OIE1, the neutralizeng ti-
ter was calculated according to Reed and Muench14. The sam-
ples neutralizing antibody titer ≥ 1.10 is considered positive15.

ELISA IDVIT KIT
ID screen® Capripox Double Antigen Multi-species, REF 

CPVDA-5A, LOT E83. was used to detect specific antibodies 
against capripoxvirus. The test was carried out according to 
the manufacturer's instructions insert. The results of each 
sample were calculated as aggregate to positive control ratio 
S/P[AGO20]  percentage (S/P %) in (Formula 1). The samples 
less than 30% are considered negative, while samples higher 
than or equal to 30% are considered positive.

Results 
The mean titers of the live attenuated lumpy skin disease 

virus vaccine batches and the live attenuated sheep pox virus 
vaccine batches on tissue culture were recorded. The titer was 
expressed as log10 tissue culture infective dose50 (TCID50)/dose, 
indicated the titers for the three live attenuated lumpy skin 
disease virus vaccine batches and the three live attenuated 
sheep pox virus vaccine batches, as shown in table No.1.

The humoral immune response against lumpy skin disea-
se virus for the sera collected from vaccinated calves after 
21 days post vaccination was determined by SNT and ELISA, 
the lumpy skin disease virus was adapted on MDBK cells for 
using in serum neutralization test, Figure 1 (A) showing normal 
MDBK cells and Figure 1 (B) showing cytopathic effect of lum-
py skin disease virus on MDBK cells which represent by clus-
tering, cell rounding and degeneration, the results of SNT for 
serum samples of calves vaccinated by live attenuated lumpy 
skin disease virus vaccines and live attenuated sheep pox virus 
vaccine indicated mean neutralizing antibody titer indicated  as 
shown in table No. (2), while the results of ELISA test were 
calculated as S/P percentage, the mean percentage for the 
sera of vaccine batches of live attenuated lumpy skin disease 
virus vaccines and for live attenuated sheep pox virus vaccine 
batches recorded in table No.(3).

Vaccine potency in cattle; the challenge of vaccinated 
groups and positive control group by virulent lumpy skin disea-
se virus was done, and after seven days, the difference in titer 
between vaccinated and positive control group was calcula-
ted for each group (reading the lesion in inoculated sites), the 
mean titer for the groups of calves vaccinated with live atte-
nuated lumpy skin disease vaccine and for groups vaccinated 
with local and imported live attenuated sheep pox vaccines as 
shown in table No. 4.
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Table 1. Titers of the 
vaccine batches on tissue 
culture

Table 2. Evaluation of humoral 
immune response against LSDV in 
the sera of vaccinated calves by 
using SNT. 

Figure 1. (A and B):Normal MDBK cells and adapted Lumpy skin disease effect on MDBK cell line

Table 3. Evaluation of humoral im-
mune response in the sera of vacci-
nated calves using ELISA Kit against 
Capripox.

Table 4. Challenge of vaccina-
ted calves by LSDV.

Comparative study between lumpy skin disease virus and sheep pox virus vaccines against recent field isolate of lumpy skin disease virus



1958

Discussion
In Egypt and Middle East live attenuated sheep pox vacci-

ne is used to protect against LSD, although some researches 
recorded the effectiveness of this vaccine against LSD16, there 
are some other recorded that it may offer incomplete protec-
tion against LSD17-20, recently live attenuated LSD vaccine was 
introduced to be applied in Egypt, but we still need many re-
searches to investigate and compare the efficacy and adverse 
reactions between live attenuated LSD virus vaccine and other 
Capripox virus vaccines.

In this study we compare the efficacy of live attenuated 
LSDV vaccine and live attenuated sheep pox virus vaccine 
against LSD in calves as the main host for the disease, using 
three batches for each vaccine type, showing the vaccines bat-
ches titer, evaluate humoral immune response of vaccinated 
calves (using SNT and ELISA) and challenge vaccinated calves 
by virulent strain of LSDV.

The titers of live attenuated LSDV vaccine batches per 
dose were satisfactory where the recommended field dose for 
LSDV in the vaccine is log10 3.5 TCID50 and minimum protecti-
ve dose is log10 2.0 TCID50. The titers of live attenuated SPPV 
vaccine batches were also satisfactory where the recommen-
ded dose of sheep pox virus in the vaccine for cattle is log10 3 
TCID50

1.
The SNT was carried out to detect the neutralizing an-

tibody titer against LSDV for sera of vaccinated calves after 
21 days post vaccination, the results for live attenuated LSDV 
vaccine batches indicated that all the three batches reached 
to positive neutralizing antibody titer  ≥1.1015, and the results 
for the live attenuated SPPV vaccine batches indicated that 
only the batch (3) reached positive neutralizing antibody titer 
≥1.10 while the other two batches (1 and 2) didn’t record the 
positive titer. These results reflect that live attenuated LSDV 
vaccine achieved best results in titer and number of batches 
reaching the positive titer, but we must put in consideration 
if the antibody is low it doesn’t reveal that the animal isn’t 
definitely protected as commented by OIE1 which clarify the 
conflict in results of SNT and challenge test as this disease 
mainly depend on cellular immunity and the VNT or SNT only 
tests the positivity. Neutralization test is used for evaluation 
of humoral immune response for LSDV as recommended by 
OIE, as it was applied by other similar studies for evaluation of 
serum samples of cattle vaccinated by live attenuated SPPV 
vaccine against LSDV16, also applied by Christine21 who used 
it in evaluation calves vaccinated by Attenuated Sheep Pox 
and Inactivated Lumpy Skin Disease Vaccines against Lumpy 
Skin Disease, and used in evaluation of the cross-protection 
between Sheep pox and bovine Lumpy skin vaccines in vacci-
nated sheep22.

ELISA kit against Capripox is also used in the evaluation 
of humoral immune response for the sera of vaccinated cal-
ves ( this kit is not specific for LSDV only but it against genus 
capripox, on the other hand the SNT is specific against LSDV 
only), the results for live attenuated LSDV vaccines batches 
indicated positive results ≥30% (as mentioned in ELISA kit) for 
the three batches, also live attenuated SPPV vaccine indica-
ted  results ≥  30%  for the three batches, but we noticed that 
the percentages for live attenuated LSDV vaccines batches 
is higher than percentages of live attenuated SPPV vaccine 
batches. Although the neutralization test is the standard test 
for evaluation of humoral immune response for LSDV as re-
commended by OIE, there are other studies recommending to 
use commercial ELISA, commercial Capripox Double Antigen 

ELISA (ID.Vet) was used in evaluation of  serological tests for 
detection of antibodies against LSDV and find strong correla-
tion between VNT/MDBK and ELISA23, also ELISA method and 
neutralization test were used for detection antibodies against 
LSDV24.

Challenge test is used for testing potency of the vaccines, 
and it was carried out in vaccinated calves (as a main host for 
LSDV) by calculating the difference in titer (between control 
positive and vaccinated challenged calves in each group)  of 
the inoculum (virulent LSDV) which developed specific lesion, 
the results for live attenuated LSDV vaccines batches indica-
ted a protective titer for the three batches where the minimum 
protective result is >log10 2.5 as recommended by OIE1, and for 
the live attenuated SPPV vaccine batches indicated only first 
and third batches are protective with border titer limit but se-
cond batch didn’t reach  protective titer, and that indicated that 
live attenuated LSDV vaccine is more protective than live atte-
nuated SPPV vaccine against LSDV. These results agreed with  
Hamdi22 who used virulent LSDV in challenge of two groups of 
calves, one group vaccinated  with Romanian SPPV  vaccine 
and the other  with Neethling LSDV vaccine and reported that 
Romanian SPPV  vaccine provide partial protection against 
LSDV while Neethling LSDV vaccine provide fully protection 
against LSDV, also recombinant LSDV vaccine (LSD-Rift Valley 
Fever.mf vaccine) was used in two groups of calves, one group 
challenged by virulent LSDV and other group by virulent Rift 
Valley Fever Virus and recorded that tested vaccine is safe and 
protective for both diseases25, and Neethling vaccine is repor-
ted significantly more effective than x10 RM65 Sheep Pox vac-
cine strain in preventing LSD morbidity26.

Conclusions
It was believed that the wide cross protection within Ca-

pripoxvirus genus allows using of any Capripoxvirus isolate as 
an effective vaccine against LSDV, otherwise and avoiding this 
confirmation bias, it is clear from the relevant results that the 
potential using of Neethling LSDV vaccine against LSDV is su-
perior for combating and prevention the Lumpy skin disease. 
Also it was be recommended to evaluate both homologous or 
heterologous virus strain vaccines against LSD in cattle, as it 
the main host of the lumpy skin disease.    
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