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Abstract

Lumpy skin disease (LSD), commonly known as neethling virus, is an infectious, eruptive, and occasionally
deadly condition of cattle brought on by a virus of the family Poxviridae (genus Capripox). The fatality rate for
LSD is generally less than 10%. LS D is economically significant because it causes permanent damage to
hides, has a long-lasting debilitating effect, especially in severely affected animals, and causes losses from
decreased weight gain, temporary or permanent cessation of milk production due to mastitis, temporary or
permanent infertility or even sterility in bulls due to orchitis, and abortion in about 10% of infected pregnant

COWS.
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Introduction

Lumpy skin disease (LSD) is an exhausting viral
iliness that causes chronic debility in infected animals,
decreased milk supply, poor growth, infertility,
abortion, and occasionally death. It is characterised by
severe economic losses. Additionally, hides may
sustain serious and long-lasting harm, lowering their
market value. The fine-skinned breeds, such the
Holstein Friesian (HF) and Jersey breeds, are more
prone to LSD infection ¥ 2. Additionally, the disease
impedes the export of cattle and cattle products from
nations where LSD is prevalent 3. Although there
were dubious reports of the disease in cattle in Oman
and Kuwait, LSD was first only found in sub-Saharan
African nations 4°. LSD outbreaks have been
documented all throughout the Middle East since
2000, and it is very possible that the illness will
spread endemic, at least in some areas of the region.
Indicating the possibility for the disease to spread
throughout the European Union, the Caucasus Region,
and Asia, LSD was first identified in Turkey and Iraq
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in 2013 . It is currently commonly accepted that
blood-feeding insects like mosquitoes and stable flies
mechanically spread LSD ["l. This is corroborated by
earlier findings that connected the majority of
outbreaks to dense populations of biting flies,

particularly near watercourses and during rainy
seasons &,
Etiology
In comparison to  orthopoxvirions,  mature

capripoxvirions have bigger lateral bodies and a more
oval appearance °. Their typical dimensions are 320 x
260 nm . In a wide range of cell cultures, including
lamb and calf kidneys, adrenal and thyroid glands,
muscle, and testes, the LSD virus thrives and
multiplies to an extreme degree. For the same aim,
primary cell cultures of bovine dermis and horse lungs
as well as sheep embryonic kidneys and lungs, rabbit
fetal kidneys and skin, chicken embryo fibroblasts,
adult vervet monkey and baby hamster kidneys, are
also utilised t. During primary isolation, it may take
up to 11 days for cytopathic effects to manifest 2.
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There is just one serotype of LSDvirus, which is
serologically highly similar to the virus that causes
sheep and goat pox (SGP), and from which it is
difficult to identify using standard virus neutralisation
assays 3. It was determined that LSD virus strains are
nearly comparable to one another and to a Kenyan
strain (O 240/KS sheep and goat pox virus) using
restriction endonuclease research of capripox virus
(SGPV). In contrast to the O 240/KSGP strain, other
SGPV strains from Kenya were comparable to one
another and resembled those from the Arabian
Peninsula. When compared to strains from India, Iraq,
and Nigeria, the Kenyan group of SGPV strains had
variances '*. The majority of physical and chemical
substances are well tolerated by the LSD virus and it
IS quite resistant to them. The virus can survive in
lesions in air-dried hides for more than two weeks at
room temperature, but it can last longer in necrotic
skin 1°.

Embryonic Stage

A skin lesion containing the virus most often appears
within 1-3 weeks following experimental infection by
intradermal immunisation, although the incubation
period in the field is between 2 and 5 weeks 2°.

Host Sensitivity

The level of illness depends on the host's
susceptibility, the dose, and the delivery method of the
virus. All age groups, all species and breeds of cattle,
as well as both males and females, are thought to be at
risk for contracting the LSD infection, which may be
followed by severe and deadly consequences. Bos
taurus cattle, one of the more well-known breeds, are
more prone to the illness than Bos indicus cattle,
while younger animals frequently experience and
exhibit more severe sickness than mature animals 271,
Fever appears about a week after the virus enters the
body, signaling the start of the illness. It has been
discovered that these traits are not brought on by LSD
virus infection in cattle 181°,

Pathogenesis

When calves are inoculated with the LSD virus
intradermally or subcutaneously, the injection site
swells after about a week and the local lymph nodes
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increase, whereas the generalised eruption of skin
nodules typically takes place 7-19 days following the
injection. Approximately 40-50% of cattle that have
been intradermally injected with LSDV will only
show a localised lesion at the site of inoculation or no
clinical indications at all, whereas calves that have
been intravenously inoculated are more likely to have
generalised lesions and more severe disease 2°. In
experimentally infected calves, the presence of the
LSD virus was shown in saliva 11 days after the onset
of a fever, in semen 22 days later, and in skin nodules
33 days later. However, the virus was not detected in
urine or faeces. After the initial feverish reaction,
viremia developed and lasted for at least 4 days 2.
The virus can infect many different cell types,
including Pericytes, fibroblasts, epithelial, and
endothelial cells. Severe vasculitis and lymphangitis
are caused by viral replication in pericytes, endothelial
cells, and possibly some cells in the blood vessel and
lymph vessel walls in affected areas. Infarction may
also happen in severe situations 222%, However, it is
unknown how much virus is present in the infected
animals' skin nodules, lymph nodes, liver, kidneys,
skeletal muscle, saliva, and semen 2425, Most survivor
cattle have lifelong immunity after recovering from a
natural infection; calves from immunised dams
develop maternal antibodies and are resistant to
clinical disease for roughly 6 months 2°.

Clinical Signs and Symptoms

Regardless of the source of infection, the interval
between inoculation and the initial observation of
generalized clinical indications in experimentally
infected cattle spans from 7 to 14 days 2’; in natural
cases, it is between 2 and 5 weeks 28], Based on the
quantity of lumps (nodules), the prevalence of
problems, the dose of the inoculums, the vulnerability
of the host, and the density of the insect population,
LSD can be divided into moderate and severe
variants. Therefore, emaciation, depression, anorexia,
excessive salivation, ocular and nasal discharge,
agalactia, and one or two lumps or nodules within two
days of the commencement of the fever are clinical
signs of slightly infected cattle. On the animal's body,
nodular lesions may also be seen. These painful,

2

https://doi.org/10.5281/zenodo.7505205



http://www.ijprt.com/
https://doi.org/10.5281/zenodo.7505205

hyperemic lesions are most common on the muzzle,
nares, back, legs, scrotum, perineum, eyelids, lower
ear, nasal, and oral mucosa, as well as the tail °.
Continuous high pyrexia (40-41.5°C), severe
depression, anorexia, and a characteristic number of
(more than hundreds) nodules that are typically rather
uniform in size in the same animal are seen in severe
instances that may last for 7-12 days. The nodules are
hard and somewhat elevated above the normal skin
that surrounds them, frequently separated from it by a
thin ring of hemorrhage. They involve the muscles,
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surrounding subcutis, epidermis, and dermis. Nodules
may go away, but they may also continue to be solid
lumps or develop into wet, necrotic, and ulcerated
lesions . Skin-loss lesions could be apparent for a very
long time. Large regions of undeveloped tissue may
be exposed when lesions merge, and these areas are
vulnerable to invasion by screwworm fly larvae .
Inverted conical zone necrosis, sometimes known as
"sit fast,” and a hole the size of the entire skin

thickness might result from a sloughed-away lesion
31,32

Figure no 1 .Lumpy Skin Disease on Animal

Nasal cavity, conjunctive and oral cavity lesions,
respectively. Other characteristics of LSD include
lymphadenopathy and the enlargement of superficial
lymph nodes. Additionally, mastitis can develop in
breastfeeding cows, which may cause some pregnant
cows to abort, and calves with significant skin lesions,
most likely brought on by intrauterine infection, may
be born. Bulls with the infection also develop
testicular swelling and orchitis. Bulls and cows may
become temporarily or permanently sterile after
lesions in the reproductive system 33,

Movement may be severely restricted by edematous
and inflamed swellings of the brisket , face , and one
or more limbs. Some infected cows also exhibit deep
ulcerative skin lesions and unilateral or bilateral
keratinize 3438, The pharynx, larynx, trachea, lungs,
and entire digestive tract may also have pock lesions.
Pneumonia frequently develops after respiratory tract
lesions 3.

The early stages of infection and mild cases of LSD
may be mistaken for other skin illnesses, but severe
cases are highly distinctive and simple to identify. For
instance, to distinguish  between LSD and
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pseudolumpy skin disease, commonly known as
Allerton virus and caused by the bovine herpesvirus-2
(BHV), one must conduct a scientific test. Circular,
superficial lesions up to 2 cm in diameter, which may
cover the entire body, are a symptom of pseudolumpy
skin disease. It features elevated margins and a
recognisable intact central area, along with hair loss.

Economical Significance
Lumpy skin disease is regarded as an economically
significant illness of cattle; outbreaks that have a high
morbidity and might result in chronic debility in
affected animals can cause severe economic losses “°.
Reduced milk supply, loss of appetite and weight,
stunted growth, miscarriage, infertility, skin damage,
and pneumonia, particularly in animals with laryngeal
and respiratory tract lesions, are all economic losses
brought on by this illness [“*. Although the morbidity
and mortality rates of LSD are typically low, the
prolonged loss of productivity of dairy and beef cattle,
use of the animals as traction, decrease in body
weight, mastitis, and severe orchitis, which can cause
temporary infertility and occasionally permanent
sterility, make it an economically significant disease
3
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of cattle in Africa. Furthermore, the lower quality of
meat and wool contributes to LSD-induced economic
losses *2. To increase the effectiveness of LSD
vaccinations, one project in Ethiopia (NAHDIC with
NVI and MoA integration) is now active. Since they
result in significant economic damages, capricorn pox
viruses are categorised as possible agroterrorism
agents and are designated as notifiable diseases 3.

Treatment

There is currently no known particular antiviral
treatment for LSD infection. The herd should be
separated from sick animals, and supportive care
should include antibiotics, anti-inflammatory
medications, and vitamin injections. These treatments
typically raise the likelihood of secondary bacterial
infections, inflammation, and fever, which increases
the likelihood that the animal would become more
hungry #4. Since mortality from LSD infection is often
less than 3%, animals will frequently recover.
Complete healing could take up to 6 months if
subsequent bacterial infections arise “°.

Prevention and Management

The disease is most likely spread by biting flies and a
few kinds of ticks, and these vectors are difficult to
quarantine and regulate movement around. Therefore,
immunoprophylaxis is the primary form of control in
endemic areas “¢. The immunisation against LSD has
been done using two different methods. Although the
vaccine virus is now propagated in cell culture, the
Neethling strain of LSD was attenuated in South
Africa by 20 passes on the chorio-allantoic
membranes of hen eggs *’. In Kenya, cattle receive a
strong protection to LSD via the vaccination made
from sheep or goat pox viruses. As the vaccination
would otherwise serve as a source of infection for the
susceptible sheep and goat populations, this vaccine
has the drawback that it can only be used in nations
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where sheep or goat pox is endemic. To provide
optimal protection against LSD, susceptible adult
cattle should receive a vaccination every year. At the
site of inoculation, about 50% of cattle experience
swelling that is 10-20 mm in diameter; in dairy cows,
this may be accompanied by a brief decrease in milk
production. Within a few weeks, the swelling goes
away. To avoid interference from maternal antibody,
calves under 6 months old whose mothers were either
naturally infected or immunised shouldn't receive the
vaccine. To stop outbreaks, calves from sensitive
cows should be immunised because they are
extremely vulnerable 8,

Conclusion

Prior to recently, only sub-Saharan Africa was
affected by the vector-borne disease known as Lumpy
Skin Disease (LSD), which is caused by the genus
CaPV. But in recent years, it has gradually encroached
on other lands, including Europe. Clinically, the
disease is distinguished by unique nodular lesions that
mostly affect the skin and underlying tissues of
affected animals. Occasionally, other areas of the
body, including as the conjunctiva, alimentary,
respiratory, and urogenital tracts, may also be
affected. Due to decreased hide quality, chronic
debility, decreased milk output, weight loss,
infertility, miscarriage, and death, the lesions
therefore cause enormous economic losses. These
may also impose dramatic repercussions on rural
lives, which are largely dependent on cattle, \swith
significant production losses. Since the prevalence of
the disease has led to tight trade restrictions, its effects
are also catastrophic on a national level.
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