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Abstract 

Viral diseases are an important cause of morbidity as well as mortality in 
humans and animals. Cattle are affected with many viral diseases including 
lumpy skin disease (LSD) which represents a significant economic loss to the 
livestock industry in many regions of the world including India. It is a 
devastating disease that is caused by the genus Capripoxvirus. The rainy 
season is the main time when cases of LSD are seen in animals, and it can 
spread through vector and non-vector channels. Cattle and buffalo are the 
primary victims, exhibiting a high fever, and skin nodules on their mucous 
membranes. The disease reduces milk production, abortion, infertility, and 
other problems, leading to significant economic losses even if its death rate is 
lower. LSD can cause symptoms that range from mild sickness to severe 
illness. The affected animals include fever, emaciation, swollen lymph nodes, 
skin edema, and occasionally even death. Nodules can also appear on the skin, 
mucous membranes, and internal organs. Laboratory test helps to establish an 
unequivocal diagnosis of disease. There is no specific antiviral drug available 
to treat the affected animals with LSD. The best ways to prevent and control 
the disease are strict quarantine, vector control, and preventive vaccination. 
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Virus, Transmission, Prevention.
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Introduction 

Many infectious diseases caused by multiple etiological agents, which include viruses, bacterium, fungi, 

actinomycete, protozoa, helminths, and ectoparasites are reported in cattle worldwide (Pal,2007). These diseases 

can occur in sporadic and epidemic forms resulting in morbidity, and mortality in susceptible cattle. Among the 

most significant transboundary viral diseases that afflict cattle in particular is lumpy skin disease (LSD) (Sprygin et 

al., 2020). With its high fever, swollen lymph nodes, and solid, confined nodules, it is one of the most economically 

significant viral emerging illnesses (OIE, 2010). Cattle of all ages and breeds are susceptible to this disease, which 

has a high morbidity and low death rate. In addition to cattle, infection has also been recorded in buffaloes (Ganesh 

et al.,2020). Due to decreased milk production, loss of draft power and beef, infertility, abortion, condition loss, and 

hide damage, it results in large economic losses (CFSPH, 2008). The extremely contagious cause of lumpy skin 

disease (LSD) is the lumpy skin disease virus (LSDV), a member of the Capripoxvirus genus of the Poxviridae 

family (Sprygin et al., 2020; OIE, 2010). Three important viral species that are closely linked genetically and belong 

to the genus Capripoxvirus are the sheep pox virus (ShPV), goat pox virus (GPV), and cattle pox virus (LSDV) 

(Babiuk et al., 2008). 

There are several known ways that LSD can spread, including seminal transmission, arthropod transmission, and 

direct and indirect contact (Tuppurainen, 2017). It is known that a variety of arthropods serve as LSDV transmission 

vectors, and the virus has been observed in those vectors (Chihota et al., 2003). Annandale and co-workers (2014) 

reported that there has been evidence of sexual transfer of the LSD virus from the bull's infected semen to the heifer 

and even congenitally to the fetus. Through artificial or natural insemination, the sick bull can also spread the virus 

to adult females, and the infected female can give birth to calves that have skin lesions (Tuppurainen et al., 2017). 

LSD is an emerging transboundary viral disease that has a significant impact on the livestock industry (Pal et 

al.,2024). The disease is characterized by pyrexia, lachrymation, nasal discharge, swelling of the superficial lymph 

nodes, and the presence of highly characteristic flat-topped papules and nodules of size 5–50 mm all over the body, 

particularly in the head, neck, genitalia, udder, buccal mucosa, and limbs (Tuppurainen et al., 2017). Therefore, the 

main objective of this communication is to raise awareness of LSD as an emerging viral disease of major 

significance to the livestock industry. 

Etiology 

The lumpy skin disease virus, which causes the condition, belongs to the sub-family Chordopoxvirinae of the 

Poxviridae family and is classified as a member of the genus Capripoxvirus (Gumbe, 2018). The sheep pox virus 

(ShPV), goat pox virus (GPV), and lumpy skin disease virus (LSDV) are all members of the genus Capripoxvirus, 

according to Tulman et al., (2001). According to Rashid and co-workers (2017), there are close genetic links 

between the species of the Capripoxvirus, which is a big double-stranded encased DNA virus. These three viruses 

pose a substantial threat to the worldwide animal husbandry industry by having the potential to produce 

transboundary diseases in ruminants that could have dire effects (Sprygin et al., 2018). Each has a unique natural 

reservoir of its own. While cattle and water buffalo are the primary targets of the LSDV, sheep and goats are the 

primary hosts of the first two viruses (Afonso et al., 2012; Lefkowitz et al., 2018). Furthermore, LSDV can also 

infect wildebeests, giraffes, and impalas (Dao et al., 2022). 

Mode of Transmission 

There are several ways that LSD might spread, including seminal transmission, arthropod transmission, and direct 

and indirect contact (Tuppurainen, 2017). It is mentioned that there has been evidence of the existence of the LSDV 

virus in a variety of arthropods, which are known to transfer the virus (Chihota et al., 2003). The LSD virus has 

been shown to spread sexually from the bull to the heifer and even congenitally to the fetus through contaminated 

semen (Annandale et al., 2014). Through artificial or natural insemination, the sick bull can also spread the virus to 

adult females, and the infected female can give birth to calves that have skin lesions (Tuppurainen et al., 2017). 

Feeding, watering, sharing similar grazing grounds, and limiting animal movement are risk factors for the spread of 

LSD (Gari et al., 2010). 
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Epidemiology 

Lumpy skin disease can occur in sporadic as well as epidemic forms both in cattle and buffaloes (Ganesh et 

al.,2020). It is a significant, economically disastrous, and reportable illness that has resulted in a reduction in cow 

productivity owing to widespread malaises and persistent debility. Comprehending the epidemiological features of 

LSD to the pathogen, host, and environment could be beneficial for developing control and preventative strategies. 

The importance of exposing hosts to pathogens in an environment that promotes the spread and transmission of the 

disease cannot be overstated. LSD is more common in low-lying places and beside water courses, especially during 

the rainy summer and fall months (Tuppurainen et al., 2012). It is an important transboundary viral disease of cattle 

with economic concern to livestock owners (Pal et al., 2024). The disease has been reported in many countries of 

the world (Pal et al.,2024). 

Risk Factors 

Warm, humid weather, circumstances that encourage a high number of vector populations such as those observed 

following periodic rains, and the addition of additional animals to a herd are risk factors linked to the spread of 

LSD. Other risk factors that may raise the prevalence of the disease include herd size, vector populations, proximity 

to the lake, herd migration, movement of sick animals into disease-free areas, shared pastures, and water sources 

(Gari et al., 2010; Sevik and Dogan, 2017). Furthermore, the wind's speed and direction may also have a role in the 

virus's dissemination (Chihota et al., 2003). Cattle of all ages, breeds, and genders are prone to the illness 

(Tuppurainen et al., 2011). In addition, age, sex, management style, mean annual rainfall, and shared water supply 

are risk variables linked to LSDV seropositivity (Ochwo et al., 2019). 

Clinical Signs 

The incubation of the disease is from 2 to 5 weeks. The disease carries high morbidity and low mortality. Skin 

nodules, which typically measure between 1 and 8 cm in size and emerge above the skin surface, are the 

characteristic that most clearly identifies the disease. In addition, 50% of susceptible animals experience fever 

reaching 40 to 41oC, and 81.3% of cases have nasal discharge; 100% of cases have swollen lymph nodes; 0.4% of 

pregnant animals experience abortion; decreased milk production (average 72.5% in buffalo and average 54.16% in 

cattle) and lameness (6% of cases) are also common (Ganesh et al., 2020).  The nodular lesion, which is most 

commonly observed in the abdomen, flank, and thigh (Fig.1), might be stiff and difficult to wet, necrotic, or slough. 

In this context, Sanz-Bernardo and co-investigators (2020) reported that nodular lesions can be observed in the 

upper respiratory tract (7.04%), rumen (2.82%), upper digestive tract (9.86%), and even the lungs (4.23%). 

Mucopurulent nasal discharge, conjunctivitis, corneal opacity, and possibly blindness are possible additional 

symptoms (Gautam et al., 2022). 

 

Figure 1: Cattle affected with LSD showing skin lesions. Source: (Chouhan et al., 2022) 
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Economic Importance 

One of the livestock illnesses with the greatest economic impact is lumpy skin disease, which results in significant 

production losses and long-term disability in affected animals (Gari et al., 2010; Gari et al., 2011). The disease's 

main effects include delayed genetic advancement, an inability for the animal to work, lameness-related draught 

power and traction loss, decreased milk production, infertility, abortion, chronic debility in beef cattle, and damaged 

or lost hides, all of which result in significant financial losses. LSD is one of the important diseases that affect cattle 

productivity causing the most economic losses in Africa and the Middle East. The disease's high morbidity rate 

rather than mortality accounts for the majority of its economic significance (Mulatu et al., 2018). 

It is possible to classify lumpy skin disease's effects into two main categories: direct losses, or the effect on an 

animal's health and productivity, and indirect losses. Visible losses from disease or subsequent management 

measures, such as animal death, illness, or stunting, are considered direct losses. Conversely, indirect losses include 

the less obvious effects of animal disease, like decreased productivity or changes in herd fertility, as well as the 

prohibition of livestock trade internationally, costs associated with mitigation and control, a decline in consumer 

confidence, and detrimental effects on other economic sectors (Mulatu et al., 2018). 

Diagnosis 

The clinical signs and symptoms can help to make a tentative diagnosis of LSD in the affected animals. However, 

laboratory techniques, such as virus isolation and culture, agar-gel immunodiffusion tests (AGID), indirect enzyme-

linked immunosorbent assays (ELISA), direct fluorescent antibody tests, polymerase chain reaction (PCR), dot blot 

hybridization (DBH), Western blot, and histopathology should be employed to make an accurate diagnosis of 

disease (Awad et al., 2010; OIE, 2021). It is suggested that LSD should be differentiated from other diseases, such 

as demodicosis, pseudo-cowpox, dermatophytosis (ringworm), dermatophilosis, cutaneous tuberculosis, cowpox, 

and others (Chouhan et al., 2022; Pal et al.,2024). 

Prevention and Control 

In addition to global climate change, the distribution of Capripoxviruses appears to be growing as a result of the 

lack of availability of effective vaccines, poverty in farming communities in endemic regions, and an increase in 

both legal and illicit live animal trading. Along with movement limitations and the evacuation of afflicted animals, 

vaccination is the only effective way to control the disease in endemic areas (Sevik and Dogan, 2017). LSD is treated 

primarily for its symptoms, to avoid additional bacterial problems by combining antimicrobials, supportive therapy, 

anti-inflammatory therapy, and antiseptic treatments (Salib and Osman, 2011). Nonetheless, the disease's 

eradication is probably going to be challenging because of the importance of arthropod vectors, and any 

postponements in the evacuation of contaminated animals raise the possibility of LSD transmission (Tuppurainen 

et al., 2017). In control actions, risk variables should also be taken into account (Sevik and Dogan, 2017). 

Veterinarians and livestock workers could help contain the spread of disease by diagnosing clinical cases promptly 

if they received the necessary education (Beard, 2016). 

Members of the Capripoxvirus are known to provide cross-protection. Hence, homologous (Neethling LSDV strain) 

and heterologous (sheep pox or goat pox virus) live attenuated vaccines can all be used to protect cattle against LSD 

infection. In LSD-free countries that use the sheep pox vaccine to protect sheep against sheeppox, it was 

recommended to use the same vaccine during LSD outbreaks because of potential safety issues associated with the 

live attenuated LSDV vaccine use (Tuppurainen & Oura, 2012). Furthermore, the rapid confirmation of a clinical 

diagnosis is essential so that eradication measures such as quarantine, slaughter-out of affected and in-contact 

animals, proper disposal of carcasses, cleaning and disinfection of the premises, and insect control can be 

implemented as soon as possible during the eruption (Tuppurainen et al., 2005). Moreover, rigorous import 

restrictions on livestock, carcasses, hides, and semen from endemic areas must be in place in disease-free areas 

(Sevik and Dogan, 2017). 

Conclusion and Recommendations 

Lumpy skin disease (LSD) is the most economically significant viral disease that affects domestic cattle in many 

regions of the world including India. Wildlife serves as a reservoir for LSDV outbreaks, which are usually connected 
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to warm, wet seasons. Arthropods are the virus's primary mechanical vector. The key factors thought to increase the 

risk of the disease are the pathogen, the environment, and host factors. Depending on the age, sex, and breed of the 

cattle, the clinical indications of LSD may be acute or sub-acute. In young animals and lactating cows, the condition 

is more severe. LSD can be controlled by immunization, limiting animal mobility, and eliminating exposed and 

affected animals. Better disease control may also come from applying efficient preventative measures like 

immunization and paying great attention to the various components of the disease, such as epidemiology and 

transmission. It is emphasized that vector control, prompt and accurate diagnosis in endemic areas, vaccination with 

the homologous strain of the LSDV, and limitations on animal movement are imperative for the control of this 

devastating disease of livestock in particular cattle. 
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