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Abstract: In the livestock business, lumpy skin disease (LSD) results in significant financial losses. Lumpy
skin disease virus (LSDV), a member of the Poxviridae family, is the culprit. with the Neethling strain
serving as the model. LSDV is a member of the Capripoxvirus genus, which also includes the sheep pox and
goat pox viruses. Cattle are susceptible to the infectious, eruptive, and rarely fatal LSD illness, which is
characterised by skin nodules. The only impacted animal species are cattle and water buffalo, which have
significant morbidity rates but minimal death. Nonetheless, calf mortality rates are higher. LSD impairs the
production of milk and beef, results in female miscarriages, and makes males sterile. LSD's origins can be
traced back to 1929 in Zambia. Throughout the African continent, LSD is regarded as an endemic disease.
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L. INTRODUCTION
LSD, also known as pseudo-urticaria. Infectious diseases include knopvelsiekte, exanthema nodularis bovis, and
neethling virus illness. It is brought on by a virus (LSDV) from the genus Capripoxvirus in the family Poxviridae.
Antigenically, it is very similar to the viruses that cause sheep and goat pox.
Nevertheless, common serological tests cannot distinguish between these viruses (Alexander et al 1957). Cattle and
water buffalo are affected by LSD. It is a vector-borne disease spread by various biting and biting arthropods that feed
on blood. Due to emaciation, damage to hides, infertility, mastitis, loss of milk supply, and mortality of up to 20%, LSD
results in significant economic losses. Depending on the host cattle breed and the capripoxvirus strain, the clinical
severity of LSD varies (Anonymous 1988). Prior to 1989, lumpy skin LSD, also known as pseudo-urticaria. Infectious
diseases include knopvelsiekte, exanthema nodularis bovis, and neethling virus illness. It is brought on by a virus
(LSDV) from the genus Capripoxvirus in the family Poxviridae. Antigenically, it is very similar to the viruses that
cause sheep and goat pox.
Nevertheless, common serological tests cannot distinguish between these viruses (Alexander et al 1957). Cattle and
water buffalo are affected by LSD. It is a vector-borne disease spread by various biting and biting arthropods that feed
on blood. Due to emaciation, damage to hides, infertility, mastitis, loss of milk supply, and mortality of up to 20%, LSD
results in significant economic losses. Depending on the host cattle breed and the capripoxvirus strain, the clinical
severity of LSD varies (Anonymous 1988). Prior to 1989, lumpy skin

Epidemiology

Morbidity and mortality rates

The morbidity and fatality rates of LSD outbreaks vary enormously. It depends on the affected breed of cattle's immune
state, population levels, and distribution of potential insect vectors in the different habitats, as well as the geographic
location, climate, management practises, nutritional status, and overall health of the animal. LSD has a morbidity rate
that can range from 5 to 45%. Nonetheless, 1 to 5 percent morbidity rates are thought to be more typical. Epizootics in
Southern, West, and East Africa as well as the Sudan have seen higher rates, yet it's possible that the same epizootic
might also have far lower rates. Moreover, Oman recorded high mortality and morbidity rates of 30-45% and 12%,
respectively, in 2009
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Figure 2. Map of Lumpy skin disease distribution (The red dots show the emergence
foci of the disease)
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Epidemiology

A. Morbidity and mortality rates

Susceptible animals

Narrow vertebrate host range for LSD. The species that naturally contract the disease in the course of field outbreaks
are cattle and buffalo. There have been five documented clinical LSD instances in Asian water buffaloes, Bubalus
bubalis. (Ali et al 1990). During field epidemics, no other domestic ruminant species gets sick naturally. The disease
seems to affect all types of cattle equally. However, other researchers discovered that native breeds with thicker skins,
such the Afrikaner and Afrikaner cross-species, were significantly more resistant than imported types with thin skins,
like the Bos taurus, Friesland cattle, and the Channel Island breeds. Although all ages of calves are affected, young
calves are more sensitive to the disease and may develop the distinctive lesion within 24 to 48 hours.

Transmission
It has not been completely known how the lumpy skin disease virus spreads (Weiss 1968; Kitching and Mellor 1986;
Carn and Kitching 1995). All available evidence supports the field observations that epidemics of LSD occur around
times of peak biting insect activity. The mechanical spread of the LSD virus has primarily been associated with flying
insects. The majority of cases are thought to be the consequence of arthropod vector transmission. Due to the variances
in the active vector species that are prevalent in various conditions, there are variations in the attack rates in different
epidemics, ranging from 10-15% to almost 100%. In dry conditions, stomoxys, which include tabanids and tsetse flies,
are likely dubious and associated with lower transmission rates. But a massive mosquito-spawning grounds are might
possibly spend the winter in these ticks. According to Lubinga, ticks can spread widely by travelling with their animal
hosts, such as when they feed on migrating birds, and the changing climate brought on by global warming is enabling
ticks to successfully survive and hunt in places where they could not previously do so because of the extreme cold. The
same research has been published and suggests that hard tlcks may play a part in the spread of LSDV (Tuppurainen et
ot Lo by Rhipicephalus
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appendiculatus and Amblyomma hebracum ticks, as well as transstadial and transovarial transmission by
Rhipicephalus (Boophilus) decoloratus ticks. LSD virus has been identified from Musca confiscata and Stomoxys
calcitrans.Direct contact is regarded as a weak method of transmission. Localized communal cow grazing and watering
areas have been linked to LSD incidence. Although LSDV has been recovered from the semen of experimentally
infected bulls, transmission of LSDV through semen (natural mating or artificial insemination) has not been
experimentally confirmed (Weiss 1968; Irons et al 2005).

Pathogenesis :-In experimental infections, intravenous, intradermal, and subcutaneous methods are employed. While
the intraepidermal inoculation only causes 40% to 50% of animals to develop localised lesions or no visible disease at
all, the intravenous approach causes a severe generalised infection. After subcutaneous or intradermal inoculation of
cattle with LSDV, a localised swelling at the site of inoculation and expansion of the regional lymph nodes appear four
to seven days later (Vorster and Mapham 2008). But seven to 19 days following the injection, the generalised
emergence of cutaneous nodules frequently takes place. When the LSDV replicates inside host cells such macrophages,
fibroblasts, pericytes, and endothelial cells in the walls of lymphatic and blood vessels, vasculitis and lymphangitis can
develop, and in more severe cases, thrombosis and infarction. Viraemia developed following

Clinical signs

Biphasic fever, which characterises the clinical indications of LSD, manifests after a varying incubation period of 4 to
12 days (often 7 days). The temperature of the infected animals rises to 40—41°C, which may last for six to seventy-two
hours or more and, in rare cases, up to ten days. Along with other symptoms like lacrimation, increased nasal and
pharyngeal secretions, anorexia, dysgalactia, generalised depression, and a lack of motivation to move, infected animals
also exhibit dysgalactia. The severity of the initial clinical manifestations of LSD varies depending on the herd
management technique, although they are unrelated to the sex or age of the animal. The epidermis of the animals
develops a number of solid, bounded nodules. These Nodules appear out of nowhere within 1-2 days. The nodules that
have developed may be extensive or localised. tissues and are frequently found scattered throughout the muscle and
connective tissue in the body (Diesel 1949). The nares and the oropharynx on the muzzle also acquire illness lesions.
Due to the sloughing of the necrotic lesions from the healthy surrounding epithelium, the snout displays a classic ring-
like lesion. In addition to the abomasum, the larynx, trachea, and alimentary tract may all experience lesions (necrosis
and ulceration) that result in acute gastroenteritis. One frequent consequence is keratitis. If the larynx and trachea are
affected, mucopurulent discharges arise from the nares, persistent dribbling from the mouth, coughing, and frequently
stertorious and disturbed respiration (Ayre-Smith 1960).The skin lesions gradually get tougher and necrotic after two to
three weeks. There are several pathologies that lead to the development of hard oedematous plaques.
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Gross pathological findings

Gross lesions in LSD have been well characterised. Skin nodules are often consistent in size, firm, rounded, and
elevated, yet some might meld into vast, asymmetrical plaques that have a defined border. In addition to the deposition
of the reddish material, the nodules' cut surfaces are reddish-gray.

In the subcutis layer, there is edoema and grey serous fluid. The healed lesions have an indurated appearance and are
referred to as "sitfasts" or may seclude or develop into deep ulcers. The snout, nasal cavity, larynx, trachea, bronchi,
inside of the lips, gingiva, dental pad, forestomach, abomasum, uterus, vagina, teats, udder, and testes may also exhibit
the classic circular necrotic alimentary lesions

(Ali et al 1990). Regional lymph nodes are noticeably swollen, up to three times their normal size, oedematous, and
include pyaemic foci.

Histopatholog findings

The histological features of the LSD disease are extremely unique and provide the basis for diagnosis. The lesions may
differ significantly depending on their stage of development. In the acute stage, lesions of vasculitis, thrombosis,
infarction, and perivascular fibroplasia are the main symptoms of the condition. the immune system cell

The impacted areas were infiltrated by eosinophils, lymphocytes, and macrophages. Keratinocytes, macrophages,
endothelial cells, and pericytes may all be visible. eosinophil inclusions throughout the cytoplasm. Oedema and large
epithelioid macrophage-type cells had invaded the dermis and epidermis layers of the infected animal.

Big epithelioid macrophage type cells penetrate the epidermis and dermis, causing oedema, which has also been
extensively documented for sheep pox. It is quickly determined that they have

Diagnosis
Typical clinical symptoms and test evidence of the virus or antigen's presence are used to make the diagnosis of LSD
e A Field presumptive diagnosis of LSD can be based upon A. LSD-related morbidity, death, and clinical
symptoms
e a discernible inverted conical necrosis of skin nodules (sitfast), expansion of lymph nodes draining affected
areas.
e Emaciation, low mortality, and persistent fever.
e Pox lesions on the mucous membranes of the nose, trachea, and lungs as well as the mucous membranes of the
mouth, throat, tongue, and the entire digestive tract
e Localized lobular atelectasis and emphysema in lung tissue
e Insevere cases, pleuritis is accompanied by mediastinal lymph node enlargement.
e Synovitis and tendosynovitis caused by fibrin in the synovial fluid
e Shingles lesions could appear on the testicles and bladder.

Histopathological features

Early-stage skin lesions should be biopsied and kept in 10% buffered formalin for histopathology. The following
histological traits are the most indicative:

1. Vasculitis, necrosis, oedema, congestion, and bleeding are all invariably linked to nodules that frequently involve
nearby musculature as well as all skin layers and subcutaneous tissue.

2. Proliferation, oedema, congestion, and bleeding of the lymphocytes.

3. Cellular infiltrates, perivascular fibroplasia, thrombosis, and infarction

4. A confirmative diagnosis of LSD can be based upon the:

Investigations in the lab and agent identification based on (OIE Terrestrial Manual 2010; OIE 2013):
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Isolation of the virus

It is necessary to isolate and identify the virus in order to confirm lumpy skin disease in a new location. Before the
establishment of neutralising antibodies, samples for viral isolation should be collected within the first week of the
emergence of clinical symptoms.

(1991 Davies; 1971 Davies et al.).Early lesions (those without necrosis) on the skin can be biopsied to obtain samples
for viral isolation and electron microscopy. Additionally, during the viraemic stage of LSD, blood samples taken into
EDTA or heparin can be used to isolate the LSD virus from buffy coat. At least three different animals should be used
for the samples. For viral isolation, samples aspirated from swollen lymph nodes can also be employed. In tissue
cultures of bovine, ovine, or caprine origin, the LSD virus multiplies.

Electron microsco

Within a few hours of receiving the specimens, the diagnosis of LSD using transmission electron microscopy (TEM)
analysis can be verified. In preparations of biopsy specimens taken from afflicted skin or mucous membranes that were
negatively stained, TEM demonstrated the virus.

In comparison to orthopox virions, mature capripox virions have a more oval form and larger lateral bodies, measuring
an average of 320 x 260 nm (OIE Terrestrial Manual, 2010).

AC. Fluorescent antibody tests Fluorescent antibody assays can also be used to detect the capripoxvirus
immunodiffusion

Agar gel
The precipitating antigen of capripoxvirus has been detected using an agar gel immunodiffusion (AGID) assay, but this
antigen is shared with parapoxvirus, which is a drawback.antigen on infected tissue culture slides or cover

Enzyme-linked immunosorbent assay
It is created by employing monoclonal antibodies (MAbs) and expressed recombinant antigen to create P32
monospecific polyclonal antiserum (Carn, et al 1994).slips.

Polymerase chain reaction (PCR)

The loop-mediated isothermal amplification (LAMP) assay have been utilised for the more sensitive detection of
capripoxviruses.

Balinsky et al. 2; Bowden et al. 2009

Serology

Both acute and recovering animals' frozen sera are employed. Both the indirect fluorescent antibody test (cross reaction
with parapoxviruses) and virus neutralisation (cross responds with all capripoxviruses) are frequently employed.
Immunosorbent assays using enzymes

The produced structural P32 protein has been used to build an assay for the detection of antibodies against the capripox
virus (Carn et al., 1994; Heine et al., 1999). Agar gel immunodiffusion testing (This test may produce false-positive
results as a result of a cross reactivity with the pseudocowpox and bovine papular stomatitis viruses). Although the test
is costly and challenging to perform, Western blot analysis offers a sensitive and specific approach for the identification
of antibodies to capripoxvirus structural proteins.

Differential diagnosis:
Similar LSD symptoms are caused by a variety of illnesses. To provide the optimal preventative and control actions for
sensitive herds, it is critical to establish a firm diagnosis.
These conditions can be mistaken for LSD:

e  Pseudo-lumpy-skin disease

e Bovine virus diarrhoea/mucosal disease
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e Demodicosis (Demodex)

e Bovine malignant catarrhal fever (Snotsiekte)
e Rinderpest

e  Besnoitiosis

e  Oncocercariasis

o Insect bite allergies
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