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ABSTRACT

Background: To investigate seroprevalence, clinical manifestations, molecular diagnosis of Lumpy Skin Disease in cattle in an
around Parbhani during outbreak of LSD.

Methods: The cattle irrespective of their age, breed and gender were screened for detection of LSDV. Duration of study period was
from December, 2020 to August, 2021. The cattle showed high fever, presence of nodules on body, nasal discharge, ocular discharge,
brisket oedema and lameness were screened for Lumpy Skin Disease and were further confirmed using molecular tests. Total 478
cattle were screened for the seroprevalence of Lumpy Skin Disease by ELISA and PCR tests. The cattle were categorized into
different age groups as calves (less than 0-2 years), young (between 2-4 years) and adults (4 years and above). The various breeds
such as Khillar, Red Kandhari, Gir, Holstein-Friesen, cross-bred and non-descript cattle were screened. The seroprevalence of
Lumpy Skin Disease in female and male was also recorded.

Result: The molecular assay of LSD revealed that, out of 478 cattle screened, 267 (55.85%) serum samples were found positive by
ELISA test. Whereas, among 267 blood samples and 8 scab samples tested by PCR, 82 blood samples (30.7%) and 5 scab samples
(62.5%) were found positive for LSDV in cattle. LSD is an emerging, transboundary and economically important viral disease of
cattle. The overall seroprevalence of LSD in cattle was 55.85%. Prominent clinical manifestations in LSD affected cattle was Prominent
clinical manifestations in LSD affected cattle were fever followed by generalized appearance of skin nodules on body. In addition,
LSD affected cattle showed oculo-nasal discharge, enlarged lymph nodes, brisket oedema, lameness, corneal opacity and anorexia.

The scab samples were more reliable material for LSDV confirmation by PCR.

Key words: Capripoxvirus, ELISA, Lumpy skin disease, PCR, Seroprevalence.

INTRODUCTION

Livestock production constitutes one of the principal means
of achieving improved living standards in many regions of
the World (Gumbe et al., 2018).

India, one of the twelve mega biodiversity countries in
the world, is home to large diversified cattle genetic
resources, having 190.9 million cattle population and so far
43 native cattle breeds. Lumpy skin disease (LSD) is caused
by lumpy skin disease virus (LSDV) which is antigenically
related to sheep and goat poxvirus. LSDV is a member of
the genus Capripoxvirus within the subfamily
Chordopoxvirinae, family Poxviridae. The prototype strain
is known as the Neethling poxvirus (OIE, 2018 and Coetzer
et al., 2018).

Sheep pox and Goat pox caused by Capripoxvirus in
sheep and goats respectively are endemic in India, despite
the sporadic use of indigenously developed live attenuated
homologous sheeppox and goatpox vaccine, LSD an
economically important transboundary disease in cattle was
considered exotic. LSD is an emerging disease found first
time in India having economic importance.

LSD is one of the most economically significant viral
disease of cattle which is characterized by high fever,
enlarged lymph nodes, firm and circumscribed nodules (OIE,
2018). It has been recently reported from China and
Bangladesh sharing borders with India. In August 2019, LSD
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was reported for the first time in Odisha State of India with
7.1% morbidity among cattle (Sudhakar et al., 2020).

LSDV usually causes 10-20% morbidity and 1-5%
mortality among the livestock (OIE, 2017) but other studies
have reported 100% morbidity in cattle (Gupta et al., 2020).
Usually, mortality rate is variable (50% in young animals
and 5% in adults) depending on the viral strain, its virulence
and susceptibility of host; (Roche et al., 2020).

Lumpy skin disease is economically important because
of its prolonged debilitating effects in severely afflicted
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animals including reduced weight gain, temporary or
permanent cessation of milk production, sometimes
accompanied by mastitis, temporary or permanent infertility
or even sterility in bulls as a consequence of orchitis, as
well as permanent skin damage. Abortion following infection
has also been reported in approximately 10% of pregnant
cows (Coetzer et al., 2018).

Infected cattle excrete the virus in saliva, lacrimal
secretions and nasal discharges, which may contaminate
common feeding or watering sites (Weiss, 1968). LSDV
persists in semen of infected bulls, hence natural mating or
artificial insemination, may be a source of infection for cows
and heifers (Annandale et al., 2014). At field condition,
infected pregnant cows are known to give birth to calves
with skin lesions (Rouby and Aboulsoud, 2016). Inspite of
strict quarantine measures LSD can occur through insect
vectors (Chihota et al., 2001).

MATERIALS AND METHODS
Selection of cattle

The cattle population irrespective of their age, breed and
gender were screened for detection of LSDV during the
period from December, 2020 to August, 2021. The cattle
exhibited high fever, presence of nodules on body, nasal
discharge, ocular discharge, brisket oedema and lameness
were screened for Lumpy Skin Disease and were further
confirmed using molecular tests. In the present study, total
478 cattle were screened for the investigation of LSD
seroprevalence. The cattle were divided into different age
groups as calves (>0-2 years), young (>2-4 years) and adults
(>4 years) as per (Abera et al.,, 2015). The different cattle
breeds such as Khillar, Red Kandhari, Gir, Holstein Friesen,
cross bred and non-descript were screened. The
seroprevalence of lumpy skin disease in female and male
was also recorded.

Isolation of DNA from whole blood sample

The whole blood sample was collected from jugular vein
from LSD suspected cattle were further LSDV confirmed
with molecular tests.

Total DNA was extracted from whole blood sample using
blood DNA isolation kit (Nucleospin Blood DNA Isolation kit)
following manufacturer’s instructions.

Isolation of DNA from scab sample

The scab samples from cattle affected with LSD was
collected with sterile scissors/scalpel and placed in sterile
container and stored at -20°C until processing. Then scab
sample was added to autoclaved mortar and pestle and
minced with sterile PBS and filter through 0.22 pym filter
paper. Filtrate obtained had LSDV. The concentration of DNA
was measured using nanodrop (1.7 ng/ul).

Polymerase chain reaction

A 910 nt fragment of the G-protein-coupled chemokine
receptor (GPCR) gene (6981 7891 of the Genbank
accession number: AF325528.1) of the LSDV reference

strain (Neethling strain provided by the Pirbright Institute to
the Friedrich-Loeffler-Institute, Greifswald-InselRiems,
Germany) was amplified using the in-house designed (FP)
5'-CATAGTCGATATCCCACATTG-3' and (RP): 5- GCTAATA
CTACCAGCACTAC-3' and the Taq DNA Polymerase.

The additional primer was designed for enhanced
specificity and sensitivity of detection. All PCR products was
resolved on 1.5% agarose gel against 100 bp DNA ladder
at 125 V in 1X Tris-Acetic acid-EDTA (TAE) buffer containing
0.5 ig/ml ethidium bromide for 35 min. The gel was visualized
using the gel documentation system.

Indirect enzyme-linked immunosorbent assay

A checkerboard titration was performed to determine the
optimal dilution of the coating antigen, serum and
horseradish peroxidise labelled goat-anti cow IgG (HRP-
IgG) (Abcam) using a 96- well ELISA plate. Commercially
available live goat pox vaccine (Uttarkashi strain) serially
diluted 1:10, 1:100, 1:500 in carbonate-bicarbonate buffer
(pH 9.6) and 100 pL was used to coat each well, which was
incubated overnight at 4°C to immobilize antigen into the
well. Plate was washed once (for 5 minutes) using PBS to
remove excess antigen that is unbound on to well and 1%
BSA diluted in PBS containing 0.05% (v/v) Tween-20 (Sigma)
(PBST) i.e Blocking Buffer (BB) was added into the plate to
block non-specific binding sites, with 100 uL each well and
incubated for 1 hr at 37°C in incubator. Plate was washed
one time (for 5 minutes) using PBS and 1:10, 1:100, 1:500
dilutions of primary antibody i.e., serum diluted in Blocking
Buffer (BB) were added to each well and incubated for 1 hr
at 37°C in an incubator. Plate was washed three times (for
5 minutes) using PBST to remove excess primary antibody
with 200 pL in each well. The secondary antibody which is
HRP linked, diluted 1:5000 in 1% BSA+PBST and 100 pL
was added to each well and incubation was carried out at
37°C in an incubator.

The plate was washed five times with PBST, 100 uL of
substrate o-phenylenediamine dihydrochloride (OPD)
reagent per well was added and wait 15-30 minutes for
developing colour. The reaction was stopped using sulfuric
acid, the plate was read at 450 nm absorbance using a ELISA
plate reader. Positive negative control serum and test
samples were run in duplicate. Optical density (OD) values
were determined to check antibody titer.

Statistical analysis

The collected data was statistically analyzed using online
software www.icargoa.res.in following the methods
described by Snedecor and Cochran (1994) with chi
square test

RESULTS AND DISCUSSION

Out of 478 cattle screened for LSDV, 267 were found
seropositive indicating overall seroprevalence of 55.85%.
The seroprevalence of LSD recorded in different breeds of
cattle was highest in non-descript (79%) cattle followed by
Holstein Friesian (9.7%), Khillar (6.4%) and Red Kandhari
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(4.9%) (Table 1). Gender wise higher prevalence of LSD
was recorded in males (59.2%) than in females (40.8%)
cattle (Table 2). The age wise seroprevalence in calves,
young and adults was 31.5%, 12.4% and 56.2% respectively
(Table 3). Statistically non-significant differences were found
in breed wise, gender wise and age wise seroprevalence of
LSD in cattle.

Overall clinical manifestations in all Lumpy skin disease
affected cattle were fever (100%) in initial stage of disease
followed by appearance of skin nodules all over the body
surface (73%). The nodules were well circumscribed, round,
slightly raised, firm, painful and were around (1-3 cm) in
size (Fig 1, 2). In addition, oedema of legs (27%) (Fig 1),
lameness (Fig 3) (27%), enlarged lymph node (14.2%) and
corneal opacity (4.8%) (Fig 5) were recorded. In few LSD
affected cattle, some of the nodules were oozing and formed
deep-seated drained nodules (Fig 4). The nodular skin
lesions were particularly extensive in the fetlock region,
extending up to the underlying subcutis and muscle. Some
of the nodules regressed and in some the necrosis of the
skin resulted in hard, raised areas (sit-fasts) clearly
separated from the surrounding skin. Nasal discharge was
apparent only in few LSD affected cases.

The molecular assay of LSD revealed that, out of 478
cattle screened, 267 (55.85%) serum samples were found
positive by ELISA test. Whereas, among 267 blood samples
and 8 scab samples tested by PCR, 82 blood samples
(30.7%) (Fig 7) and 5 scab samples (62.5%) (Fig 6) were
found positive for LSDV in cattle. Gel electrophoresis of the
P32 amplicons showed a 164 bp product in blood samples

Table 1: Breed wise seroprevalence of lumpy skin disease in cattle.

collected in Parbhani district, as illustrated for Ten
representative samples of blood selected samples in Fig 7.
An amplification of 199 bp DNA fragment with capripoxvirus-
specific primers indicated the presence of capripoxvirus in
five scab samples (Fig 5). The PCR result confirmed
capripoxvirus DNA in all samples.

Out of 478 serum samples 267 serum samples tested
positive by indirect ELISA showing high OD titre value.
High titre value shown by sample no 7, 33, 49 and 50 as
shown (Fig 8).

The seroprevalence of LSDV in the present study was
55.85% in contrast 85.91% reported by Kresic et al., (2020).

The first successful isolation of LSDV in India was
reported by Kumar et al., (2021) and might be introduced in
India by way of import of animals or animal products from
Africa or due to movements of vectors from neighboring
countries such as Bangladesh in recent years and
movements of livestock across international borders.

Various researchers have recorded prevalence of LSDV
such as 12.3% (Sevik et al., 2016), 6.5% (Zeynalova et al.,
2016), 7.1% (Sudhakar et al., 2020) and 13.93% (Sethi et al.,
2021). The morbidity rate varied widely from 3% to 85%
depending on the immune status of the hosts and the
abundance of mechanical arthropod vectors and can reach
as high as 100% in natural outbreaks of LSD. While mortality
rate rarely exceeds 5% sometimes reach upto 40% Amenu
et al., (2018).

The cattle of all ages, gender and breeds (mostly of
indigenous/non-descript) and cross breed were affected for
LSD (Sudhakar et al., 2020). In contrast, Sethi et al., (2021)

No. of cattle positive

Percent seroprevalence Chi square value

Breed Number of cattle screened
Non-descript 348

Holstein friesian 56

Khillar 39

Red Kandhari 30

Gir 5

Total 478

211 79.00 8.18
26 9.7
17 6.4
13 4.9
0 0
267

Table 2: Gender wise seroprevalence of lumpy skin disease in cattle.

Gender Number of cattle screened No. of cattle positive Percent seroprevalence Chi square value
Male 297 158 59.2 0.98
Female 181 109 40.8

478 267

Table 3: Age wise seroprevalence of lumpy skin disease in cattle.

Number of cattle

No. of cattle positive for

Percent seroprevalence of

Age grou Chi |
g¢ group screened lumpy skin disease lumpy skin disease I square value
0-2 Year 129 84 31.5 3.41
2-4 Year 72 33 12.4
4 Year and above 277 150 56.2
478 267
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Fig 1: Oedematous swelling on dewlap, brisket region with
generalized nodules in a Non-descript cattle.

Fig 2: Extensive nodular lesions in nasal cavity, around nostril,
with serous blood-tinged nasal discharge in LSD affected HF
cattle.

Fig 3: Small skin nodules, lameness in left foreleg in LSD
affected Khillar bullock.

noted higher prevalence of LSD 14.31% in crossbred cattle
and lowest 7.79% in native breeds. The breed showed a
significant association with LSD seropositivity with cross
breed being approximately 3 times more likely to be seropositive
compared to indigenous animals (Abera et al., 2015).

]

Fig 5: Corneal opacity with lacrimation in LSD affected cattle.

Adult cattle showed higher prevalence (55.42%), than
calves under one year of age (46.34%) by (Albayrak et al.,
2018). Similarly, Ahmed and Zaher (2008), Biswas et al.,
(2020) and Limon et al., (2020) reported more incidence of
LSD in young age than in adults. The LSD affected animals
were between 4 months and 14 years (mean age 6.4 year)
as recorded by Pandey et al., (2021). In contrast, the highest
prevalence of LSD in animals less than one year age group
was observed by (Ahmed and Zaher, 2008; Sevik and
Dogan, 2017) and opined that the incidence of LSD
increased as age increases.

Clinically LSD is characterized with visible skin nodules,
anorexia, pyrexia, decreased milk production and body
weight However, mastitis and myiasis were noted as
complication in a few LSD affected animals (Abutarbush et al.,
2015). Marked reduction in milk production, fever, skin
nodules and lesions in the mucous membranes of mouth,
lacrimation, nasal discharge, anorexia, unwillingness,
emaciation and enlarged lymph nodes were also observed
in LSD infected animals. Skin lesions mostly observed on
neck and back region while mammary gland and teats were
also affected in LSD (Sevik et al., 2016.
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The clinical findings like fever, skin nodules on the neck,
back, perineum, tail, hind limbs and genital organs, enlarged
superficial ymph nodes and, in some cases, legs and brisket
edema along with lameness were also reported by Kumar
et al., 2021, Sudhakar et al., 2020, Pandey et al., 2021 and
Sethi et al., 2021 with variable clinical signs which
corroborated with our findings.

Scab samples are more efficient for detection of LSDV
by PCR than blood samples. Molecular-based assays are
powerful and precise diagnostic tools for the detection of
clinically relevant infectious agents (Cara, 2016). The Lumpy
skin disease virus confirmation from blood samples by
Polymerase Chain Reaction test was reported by Ben-Gera
etal., (2015), Zeynalova et al ., (2016), Zeedan et al., (2019),
Acharya et al., (2020), Ochwo et al., (2020) and Sudhakar
et al., (2020).

300
200
100

Lane 1: 100 bp ladder
Lane 2: Sample 1
Lane 3: Smaple 2
Lane 4: Smaple 3
Lane 5: Sample 4
Lane 6: Sample 5

Fig 6: PCR and agarose gel electrophoresis (1.5%) for
screening of LSDV suspected cattle from scab sample.

Lane 1: 100 bp ladder
Lane 2: sample 1
Lane 3: sample 2
Lane 4: sample 3
Lane 5: sample 4
Lane 6: sample 5
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Lane 7: 100bp

Lane 8: sample 6
Lane 9: sample 7
Lane 10:sample 8

Fig 7: PCR and agarose gel electrophoresis (1.5%) for screening of LSDV suspected cattle from blood sample.

NAB RSO IIRNIORE O RS DD
Sample ID

Primary antibody  1:100 1:250
Secondary antibody 1:5000 1:5000

P RPNV R ELCL R RPRR I PP LR RS

Antigen — Goat pox vaccine ( live attenuated virus) 1:50 dilution
Primary antibody- 1:50 , samples from affected field
Secondary antibody- 1:5000, goat — anti bovine

Sample no 50 was taken as primary antibody
as it is showing good titre against GTPV vaccine

Indirect ELISA of LSD serum samples

Sample 1D

Western blot of GTPV

1:1000
1:5000

Fig 8: Serum samples showing the OD titre values by Indirect ELISA Sample no 50 showing high titre value.
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The LSDV confirmation from tissue/scab samples by
PCR test was documented by Molini et al., (2018), Zeedan
etal., (2019), Acharya et al., (2020), Sudhakar et al., (2020),
Badhy et al., (2021) and Yimer, (2021). The PCR technique
was also used to detect capripoxvirus antigen from cell
culture and biopsy specimens (Bowden et al., 2009). LSDV
genome was detected more in scabs (79.16%) than blood
(31.81%) reported by (Sudhakar et al., 2020).

The earliest ELISA developed for Capripoxviruses
utilized a protein encoded by P32 (vaccinia H3L homologue)
as an antigen (Carnet al., 1994 and Heine et al., 1999).
More recently, an indirect ELISA was developed based on
whole heat-inactivated sheep pox virus as an antigen
(Babiuk et al., 2009). Capripoxviruses antibodies were
detected with ELISA in 85.91% (250/291) (Kresic et al., 2020)
and 48.70% (75/154) samples sero-positive (Milovanovic
et al., 2020).Antibodies against LSDV were detected in
serum sample using ELISA (Bhanuparkash et al., 2006 and
Zeedan et al., 2019).

CONCLUSION

Seroprevalence was highest in non-descript cattle than other
pure breed cattle. Scab/tissue was found more efficient in
comparison to blood for molecular detection by PCR. Fever
and circumscribed nodules on the skin were predominant
clinical manifestations along with other signs such as
oedema of legs, lameness, lymph node enlargement and
corneal opacity.
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