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ABSTRACT 

BINEPAL, Y.S. , ONGADI , FA & CHEPKWONY, J.C. 2001 . Alternative cell lines for the propagation 
of lumpy skin disease virus. Onderstepoort Journal of Veterinary Research, 68:151-153 

In our Institute lumpy skin disease virus is grown on primary lamb testis cells for isolation, identifica
tion and vaccine production. However, the availability of lambs in Kenya has been seriously reduced 
over the past few years. This has led to an increase in the cost of using primary lamb testis cells. 
This study was undertaken to investigate other primary cell lines, which are easily available and pro
vide an equivalent or better yield of lumpy skin disease virus. Foetal bovine muscle (FBM) cells were 
found to be an adequate alternative for lamb testis cells. 
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INTRODUCTION 

Lumpy skin disease (LSD), an infectious viral dis
ease of cattle caused by a member of the Capripox
virus genus, which also includes sheeppox virus and 
goatpox virus, is a member of the Poxviridae family. 
The causative agent of LSD was identified as the 
'Neethling' type poxvirus, which reproduced the dis
ease in susceptible cattle (Alexander, Plowright & 
Haig 1957). LSD virus is classified as a poxvirus on 
the bases of morphology, cytopathic effects in tissue 
culture and the presence of intracytoplasmic inclu
sion bodies typical of poxviruses (Plowright & Ferris 
1959; Munz & Owen 1966; Weiss 1968). More re
cently molecular biological evidence has corrobo
rated this and shown the capripoxvirus to be distinct 
from other members of the pox family (Black, Ham
mond & Kitching 1986; Gershon & Black 1987; 
1988). 

The initial isolation of the Neethling strain was on mo
nolayers of primary calf and lamb kidney cells (De 
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Lange 1959; Ramisse, Serres & Rakotondramary 
1969a; b) . Weiss in 1968 used primary lamb testis 
(LT) cells to grow the capripoxvirus. Davies in a re
view in 1986 notes that the Neethling LSD virus can 
be propagated in a number of mammalian cell cul
tures including tissues from lambs, calves, rabbits, 
monkeys and hamsters. Davies (personal commu
nication) stated that LSD virus has also been grown 
successfully in foetal calf skin cells and foetal calf 
muscle cells (FBM) from foetuses of exotic (Bas tau
rus) and cross breed (Bas taurus X Bas indicus) 
cattle. All tissue culture work on capripoxviruses is 
presently done using LT cells from exotic sheep, 
mainly of the Merino breed. Tissues from exotic 
breeds are used for virus isolation and vaccine pro
duction, as virus yield is nearly three fold greater than 
from tissues obtained from local breeds. 

However, the availability of Merino lambs has de
clined in Kenya, due to a decrease in the number of 
farmers rearing Merino sheep. This has led to an in
crease in the cost of obtaining LT cells. An investi
gation into other primary cell lines, which are more 
easily available and might provide an equivalent or 
better virus yield, was therefore carried out. 
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MATERIALS AND METHODS 

Cell cultures 

Three bovine foetuses were collected from a slaugh
terhouse. Two were at 6 months of gestation and 
were of exotic breeds, while the third was a cross
breed and was at 3 months of gestation. Foetal bo
vine skin (FBS) cells, foetal bovine muscle (FBM) 
cells and foetal bovine kidney (FBK) cells were suc
cessfully grown. LT cells were grown from 3-day-old 
Dorper (Dorset X Persian cross) lambs. Bovine thy
roid cells (BT) were grown from a newly born calf. 

The cell cultures were prepared as described by 
Freshney (1990) . The cells were then seeded in 
Glasgow minimum essential medium (GMEM) with 
10% foetal calf serum (FCS) and antibiotics at 106 

cells/ml in 25 mm3 tissue culture flasks. The medium 
in each flask was changed after 24 h. 

Freezing and revival of cells 

The primary LT, FBM, FBS and FBK cell lines were 
stored and reconstituted as follows. The cells were 
trypsinised, washed with PBS and resuspended in 
GMEM with 10% FCS. They were counted and di
luted to 107 celis/mQ, and were then cooled on ice and 
DMSO was added to a final dilution of 10 %. The cell 
suspensions were aliquoted in 1 ml freeze drying vi
als and stored at -70 ac. 
Cells were thawed at 37 ac, washed twice in PBS and 
seeded at 105 celis/mQ in GMEM containing 10% 
FCS and antibiotics. 

Virus strains 

The virus titration was carried out in 96-well fIat-bot
tomed tissue culture plates. Cell suspensions con-

TABLE 1 Viruses used in the experiment 

Virus isolate Species Virulence Source 
of origin 

KS-l Sheep Vaccine IAH, Pirbright 
2490 Cattle Virulent Kenya 
040 Sheep Virulent Kenya 
0181 Sheep Virulent Kenya 
Neethling Cattle Virulent South Africa 
CPV/RPV1 Unknown Vaccine IAH, Pirbright 
Isiol02 Cattle Virulent Kenya 
Fl Cattle Virulent Kenya 
199 Cattle Virulent Kenya 
275 Cattle Virulent Kenya 
257 Cattle Virulent Kenya 
G38 Goat Virulent Kenya 
B158 Cattle Virulent Kenya 
Kedong2 Sheep Virulent Kenya 

1 Capripox/Rinderpest recombinant vaccine (CPV/RPV) 
2 These isolates were given names from the area where the 

initial samples were collected 
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taining 104 celis/mQ, were seeded in volumes of 100 
mQ per well. They were allowed to form a monolayer 
for two days before infection with one of the viruses 
that were used (Table 1). The viruses were titrated 
in a tenfold dilution series up to 10-10. Each virus was 
titrated in triplicate in each cell line. 

Primary isolation from naturally infected cattle 

Three cattle, numbers 199, 257 and 275 being used 
in a separate experiment showed typical clinical 
signs of LSD. Skin lesions from each of them were 
removed and prepared as described by Binepal 
(1996) . Polymerase chain reaction (PCR) (Binepal 
1996) and virus isolation in all cell lines was at
tempted with each of the specimens. 

RESULTS 

The plates were observed daily for the development 
of a cytopathic effect (CPE). The results of the titra
tion of the different virus isolates in various cell CUl
tures are shown in Table 2. 

Primary Isolation 

Three animals in a different experiment showed clini
cal signs of LSD. The lesions from the three cattle 
were all positive for LSD in the PCR. The results of 
the attempts to isolate the virus using three different 
cell lines are given in Table 3. 

Virus titration following revival of frozen cells 

Each of the cell lines was stored at -70 ac for at least 
a month before thawing and testing their viability and 
sensitivity to the viruses. No significant change in 
their viability or sensitivity was noticed after freezing. 

TABLE 2 Titration of viruses carried out in the various cell lines 
(average of three tit rations) 

FBS FBM FBK BT LT 

KS-l 10-4 10- 3 10-1 10- 1 10-5 

2490 10-25 10- 3 10- 1.5 10- 1 10- 3 

040 10-2 10-2 Foci 10-0.5 10-2 

0181 10-3 10- 4 Foci 10- 1 10- 3 

Neeth. 10-2 10- 4 DNG 10- 1 10- 6 

CPV/RPV 10- 3 10- 4 10-2 10-1 10-5 

Kedong 10- 3 10-2.5 DNG 10- 1 10-4 
Isiolo 10-2.5 10- 1.5 DNG Foci 10- 3 

Fl 10-2.5 10-2 DNG DNG 10-2.5 

199 10-2 10-2 DNG DNG 10-2 

275 10-1 10- 1 DNG DNG 10-2 

257 10-2 10-2 Foci DNG 10-2.5 

G38 10-2 10- 1.5 Foci DNG 10-2 

B158 10-1 10- 1.5 DNG DNG 10-2 

Foci Cytopathic was seen in the first well but in isolated foci 
and did not spread 

DNG Did not grow 



Y.S. BINEPAL, F.A. ONGADI & J.C. CHEPKWONY 

TABLE 3 Primary isolation of LSD virus using three different cell lines (CPE at 80 %) 

Sample no. LT FBS 

199 151 passage-6 days 1 51 passage-8 days 
257 151 passage- 6 days 1 51 passage-6 days 
275 151 passage-5 days 1 51 passage-6 days 

LT cells could be maintained to the 8th passage level. 
FBS and FBM cell lines could be maintained up to 
the 7th passage, while FBK cells went beyond the 
10th passage. No loss of sensitivity was noticed with 
increasing passage levels. 

DISCUSSION 

FBK and BT did not adequately support virus growth 
and were therefore discounted. 

FBM and FBS cells were very comparable in their 
ability to support viral growth, though they were less 
sensitive than LT cells even after freezing. However, 
the skin cells were fastidious, slow growing and 
prone to contamination . The availability of foetuses 
during the rainy season may be a problem, as there 
are fewer exotic animals being slaughtered. It is 
concluded that FBM cells are an effective alternative 
to LT cells for growing lumpy skin disease virus for 
diagnostic and vaccine production purposes. 
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