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Abstract : Skin diseases in livestock are a significant and often overlooked issue, but they
greatly affect the quality of leather, the primary raw material for the tanning industry. Skins
affected by diseases such as dermatitis, parasitic infestations, or other skin lesions are prone
to defects that lower the economic and aesthetic value of the raw material. This decline in
quality directly impacts the productivity and profitability of the tanning industry, as defective
hides are of lower grade, reducing yields and limiting the ability to meet domestic and export
market standards. This problem also affects livestock farmers through lower skin prices and
can weaken added value throughout the supply chain. Our scoping study included papers
retrieved from SCOPUS, PubMed, and Web of Science databases, as well as reports from
various organizations. This review evaluates multiple types of skin diseases in livestock, the
defects they cause, and their implications for leather quality and the broader economy. The
findings of this review highlight the importance of multidisciplinary interventions in
controlling skin diseases in livestock, thereby improving leather quality and enhancing the
sustainability of the tanning industry.
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INTRODUCTION
Leather is a by-product of livestock with high economic value, as it can be processed into various

industrial products, including leather goods, processed foods, and crafts (Said, 2021). Its value depends largely
on physical qualities like flexibility, thickness, grain layer integrity, and minimal surface defects (Abdulhusein
& Kadim, 2024). The health of the skin greatly affects these qualities while the animal is still alive, so skin
disease issues in livestock directly impact the quality of the skin after slaughter (Kappes et al., 2023).

Various agents, such as viruses, bacteria, fungi, parasites, and environmental factors, can cause skin
diseases in livestock (Mala et al., 2021). These conditions cause symptoms such as wounds, nodules,
ulcerations, hair loss, crusts, and even permanent scarring (Miro and Sanchez, 2011). These lesions not only
lead to decreased livestock performance but also cause structural damage to skin tissue, particularly to the
epidermis and dermis (Masson-Meyers et al., 2020). This damage results in permanent defects in raw
hides/skin that are difficult to repair through further processing.

Some skin diseases currently receiving significant attention include lumpy skin disease in cattle,
mange or scabies, ringworm (dermatophytosis), flea and tick infestations, and other bacterial and fungal
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infections. These diseases are often found in tropical countries, including Indonesia, due to the warm and
humid climate that promotes the growth of parasites and disease-causing microorganisms. In addition to
reducing animal productivity, skin diseases also have an indirect economic impact on the livestock by-product
production chain.

The decline in leather quality due to disease is typically characterized by the appearance of spots,
holes, scarring, hardening, thickening, and coarsening of the grain, resulting in a decrease in grade during the
leather quality assessment process in the leather industry (Amde, 2017). As a result, many diseased hides are
downgraded, rejected, or sold at significantly lower prices by industry players. This loss affects not only
livestock farmers but also the leather processing and tanning industries, which rely on high-quality raw
materials for optimal production.

This issue is becoming increasingly important to address as demand for quality leather continues to
rise, while skin diseases in livestock are still frequently encountered in the field due to inadequate health
management, barn sanitation, and parasite control. Therefore, understanding skin diseases in livestock, their
causes, their impact on skin structure, and their consequences for the quality of by-products is crucial as a basis
for prevention and control efforts.

METHODS
To achieve our goal, we conducted a scoping search of peer-reviewed literature in the Scopus,

PubMed, and Google Scholar databases, concentrating on the main terrestrial livestock species (goat, sheep,
dairy, and beef cattle). We do not use period exclusion criteria to collect key research on animal illness, but
instead focus on current research on the effects of animal skin disease. A search of published reports from
relevant organizations, including the World Health Organization and the World Organization for Animal
Health (WOAH, formerly known as OIE), is also included. A total of 95 pertinent publications were available
for review. Skin disease for 58%, disease prevention and treatment for 20%, and effect on the tanning industry
for 22% of the total coverage.

RESULTS AND DISCUSSION
Viral Disease

Pox infection in small ruminants and Lumpy Skin Disease (LSD) in cattle are the two main viral
illnesses that affect hides and skins.
a. Lumpy skin disease (LSD)

Lumpy skin disease (LSD) is a disease caused by the Lumpy Skin Disease Virus (LSDV), a member
of the poxvirus family, which attacks the integumentary system (Porco et al., 2023; Vinothraj et al., 2020).
LSD is frequently reported in cattle, as they are the primary host, although it can also infect buffalo and bison
(Porco et al., 2023). Clinical signs include emaciation, weakness, skin nodules, and decreased milk production,
which have a significant economic impact (Farah Gumbe, 2018).

The spread of the disease in Indonesia was first reported in early 2022 in Indragiri Hulu, Riau, via
transportation, and later on the island of Java, specifically in Kulon Progo, Sleman, Yogyakarta (Kulon Progo
Regency Agriculture and Food Security Office, 2023). Survey results indicated that 22.2% of cattle in Lam
Urit Village, Simpang Tiga District, Aceh Besar Regency, were infected with LSD (Yustendi et al., 2022).
The movement of livestock from infected areas contributed to the spread, making this disease a transboundary
animal disease (TAD) (Sendow et al., 2021). The impact of LSDV not only affects the health of ruminants but
also impacts the economic activities of livestock producers, especially cattle (Ratyotha et al., 2022). Although
LSD is not classified as a zoonotic disease, it can still cause significant economic losses for livestock
entrepreneurs (Nurjanah and Dharmayanti, 2022). This disease affects the skin and can cause fever,
emaciation, abortion, infertility in bulls, and/or reduced milk production in lactating cows. It is a major
agricultural and economic disease that can devastate the livelihoods of livestock farmers (Roche et al., 2020).
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The LSDV can live for at least three weeks in air-dried hides and one month in skin nodules. In severe
cases, the stage lasts seven to twelve days and is characterized by the formation of more than one hundred
nodules on the skin over the body (Kumar et al., 2021). The hard, somewhat raised nodules are separated from
the surrounding skin by a thin hemorrhagic ring. The dermis, epidermis, nearby subcutis, and muscle are all
affected by the nodules (Amin et al., 2021) (Figure 1).

Figure 1. A. The clinical manifestation of lumpy skin disease, the lymph nodes grow markedly, three to five
times larger than usual (Ratyotha et al., 2022). B. Histopathological changes (diffuse hemorrhages
and infiltration of mononuclear inflammatory cells in the dermis) in the skin nodules of animals with
lumpy skin disease (Kristianingrum et al., 2025).

The virus can infect suckling calves and is expelled in the blood, nasal secretions, saliva, ear notches,
semen, and milk (Aerts et al., 2021; Bedekovic¢ et al., 2018). In general, vectors increase the mechanical and
biological transmission of LSDV. Numerous studies have shown that the virus can spread and be excreted in
the salivary glands, head, body, and feces of insects after blood-sucking vectors (mosquitoes, ticks, fleas, and
flies) consume blood from infected cattle (viremia stage). As a result, the infected insects can serve as a
reservoir for additional transmission (Tuppurainen et al., 2013). Studies on the infectivity of LSDV in tick
eggs and juveniles (R. decoloratus) have revealed that the disease can spread through transovarial transmission
(Lubinga et al., 2015). Additionally, flies can spread disease through mechanical touch. In endemic regions,
direct contact between cattle in cages has been frequently observed. However, contaminated cars and
veterinary equipment, as well as farm shareholders moving to far-off places, also contributed to the viral spread
(Roche et al., 2023; Kasem et al., 2018).

Most LSD infections are identified during the summer when vectors are active; this may suggest the
spread of the virus and blood-feeding insects. A warm, humid climate that promotes vector reproduction is
linked to increased risk factors. One of the risk factors is the introduction of new animals to a herd. The virus
that causes lumpy skin disease can survive up to three months in dry scabs on the skin and is well-tolerated in
environments with pH levels between 6.3 and 8.3 (Roche et al., 2020).

The direct or indirect economic effects of LSD have been recorded by several important industries and
companies. The most noticeable and important result directly linked to LSD is a sharp decline in milk output
in South Asia, which is home to 21% of the world's dairy herd (Vinitchaikul et al., 2023). Additionally, as is
the case with hides from animals exposed to high amounts of LSD, any cracks, lesions, or scars may reduce
the value of a raw cowhide (Khattab et a/., 2022). Bangladesh exports 3.5% of its yearly leather, of which 56%
is derived from cows, and its cowhide is renowned for its superior quality (Hasib et al., 2021). India ranks
ninth globally in exports and earns $8,500 million yearly from the sale of leather and cowhide products (Kumar
& Tripathi, 2022).
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Vaccination and quick and accurate diagnosis are the most crucial instruments for disease control.
Stamping out diseased herds and partial immunisation are the actions that should be taken following
confirmation of the disease, according to EU legislation. Additionally, vaccination is only permitted after the
disease has been confirmed, under EU legislation (Bedekovi¢ et al., 2017; Abutarbush ef al., 2016)

b. Foot and mouth disease virus (FMDYV)

The foot-and-mouth disease virus (FMDV) is the cause of foot-and-mouth disease (FMD), a highly
contagious illness. This virus is a member of the Picornaviridae family's genus Aphthovirus (Zell et al., 2017).
FMD affects animals with cloven hooves, including pigs, sheep, goats, cattle, and buffalo (Jamal & Belsham,
2018). Seven serotypes of FMDV have been identified from various parts of the world, including O, A, C,
Asia 1, SAT 1, SAT 2, and SAT 3 (Brito et al., 2017). The animals are susceptible to disease because of some
factors, including their 1-2 week incubation period (Bouma ef al., 2003), resilience to severe surroundings,
low infectious dose (Stenfeldt et al., 2022), and quick viral replication in the host. High viral titers found in
nasal secretions are the primary cause of illness transmission to vulnerable animals (Awel et al., 2021). Fever
and vesiculo-erosive lesions in the mouth and on the feet are the hallmarks of the clinical phase of FMDV
infection in naive cattle (Arzt et al., 2011) (Figure 2).

Figure 2. Erosive lesions, cattle (A), foot lesion, cow (B), and foot lesion, pig (C) (Belsham et al., 2025).

Indonesia has seen another FMD epidemic after being declared clear of the disease for 32 years. The
Decree of the Minister of Agriculture Number 652/KPTS/PK.300/M/08/2022, concerning the Determination
of Foot and Mouth Disease Outbreak Areas, which covers 24 Indonesian provinces, provides information on
the areas affected by the FMD outbreak (Ministry of Agriculture, 2022). According to the Decree of the
Minister of Agriculture of the Republic of Indonesia No. 121/KPTS/PK.320/M/03/2023, the Indonesian
government redesignated FMD as a strategic infectious animal disease, prioritizing its prevention and
treatment (Ministry of Agriculture, 2023). The Indonesian government spent 1.66 billion USD treating FMD
over 100 years (1887-1986).

Even though FMD is not a zoonotic illness, it can nevertheless result in large financial losses; hence,
prevention and control measures must be taken. Strict biosecurity measures, such as protecting free zones by
limiting the movement of livestock or animals, traffic control and surveillance, prohibiting the entry of
livestock from infected areas, slaughtering infected animals or those acting as carriers, disinfecting all exposed
cage equipment (vehicles, clothes, cage equipment, etc.), destroying carcasses and animal products in infected
areas, and isolating and quarantining livestock, are some ways to prevent and control FMD (Dinas Ketahanan
Pertanan Provinsi Bali, 2023).

Additionally, vaccination can be used for both prevention and control. However, it is challenging due
to the numerous host species, high transmission rates, and multiple viral serotypes that cause FMD (Paton et
al., 2018). Meanwhile, immunization successfully eliminates FMD in cattle. Only healthy cattle and calves
that are at least two weeks old can get the FMD vaccination, which seeks to develop immunity to the disease
(Yuliana et al., 2023).
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¢.  Sheep Pox

Sheep and goat pox is a very contagious viral disease. Due to its delayed and permanent scar formation,
sheep pox is regarded as the most commercially significant infectious illness impacting sheep in the tanning
industry (Ozmen et al., 2009). Sheep pox outbreaks cause significant financial losses because of increased
mortality, miscarriages, and a decline in the infected animals' market value. creatures (OIE, 2008). The animal's
breed, immunity to Capri pox viruses, and viral strain all affect morbidity and death. The illness is on the OIE
list A. Trade, exports, and the growth of intensive animal production may be restricted by pox infections (OIE,
2008).

In a fully susceptible flock, mortality might reach 50%, and in young animals, it could reach 100%
(Bhanuprakash et al., 2005). Native breeds frequently have mild infections. However, lambs, animals under
stress, animals with co-occurring diseases, and animals from regions where pox is not endemic may experience
more severe symptoms (Mangana et al., 2008; Rao and Bandyopadhyay, 2000). The Poxviridae family,
Chordopaxvirinae subfamily, and Capripox virus genus are the viruses that cause sheep and goat pox (Buller
et al., 2005). The lips, cheeks, nose, eyelids, ears, head, neck, inner thigh, tail base, perineum, vulval lips,
udder, teats, inguinal region, and scrotum were among the body parts where pock lesions were most noticeable
(Figure 3).

Figure 3. Sheeps infected with the sheep pox virus. (A), Skin: Eosinophilic pox inclusions in the cytoplasm of
hyperplastic keratinocytes with ballooning degeneration (B) (Gitao et al., 2017).

Sheep and goats are susceptible to the highly contagious virus known as sheep pox. In native breeds,
morbidity can range from 70% to 90%, while in recently introduced breeds, it can approach 100% (ESGPIP,
2007). The leather sector suffers enormous financial losses as a result of the disease. All layers of the epidermis
and dermis are usually affected by skin lesions, and the healing process is sluggish and frequently leaves
permanent scars that significantly impair skin quality.

Economic losses occur from lower milk output, damage to the quality of skins and wool, and other
production losses. The skin lesions heal slowly, and the scars are permanent. The occurrence of the disease
affects the trade of animals and products and can inhibit efforts to improve local sheep and goats through the
importation of improved breeds. The hides and skins that are processed by salting treatment or drying solely
from SP enzootic areas may constitute a risk for reintroduction to SP-free regions or nations like the EU (EFSA,
2014).

To control the disease, early discovery and notification, movement restrictions, culling of infected
animals, and vaccination with a ring vaccine are recommended (Kitching, 1986). Routine control methods
involve cleaning and disinfecting depopulated areas, as well as establishing protection and surveillance zones
within a 3 and 10-km radius of the epidemic, respectively (Mangana et al., 2008). As previously mentioned,
unchecked animal mobility in SGP-endemic regions presents significant challenges to effective disease
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control. Therefore, it is vital to vaccinate sheep flocks routinely, on an annual basis, using a safe and efficient
vaccine, for the control of this dangerous and economically important illness in endemic regions (OIE, 2010).

Bacterial Disease

Skin illnesses produced by microorganisms, such as anthrax and dermatophilosis, may damage skin
quality. One of the most notable effects on leather is the formation of a "pinhole appearance” on the surface,
which severely compromises leather quality and commercial value.
a. Dermatophilosis

Dermatophilosis, also known as cutaneous actinomycosis, is a long-term bacterial skin illness caused
by ticks that affects a variety of animal species. It is characterized by crustiness and exudates building up at
the base of hair or wool fibers. Cattle, sheep, and goats are more badly affected, and the public is just slightly
infected. According to Walter er al. (2017), this disease is seen in both tropical and temperate regions of the
world, with wet weather or rainy season climates being the most common. In addition to its effects on leather
quality, it causes financial losses due to decreased body weight gain and milk production, sporadic mortality,
decreased productivity in working animals, and expenses related to disease prevention and treatment.

Dermatophilus congolensis, a bacterium from the Dermatophilaceae family, is responsible for this
disease. It is a Gram-positive, spore-producing, acid-fast, facultative anaerobic bacterium with branching
actinomyces. Exudative dermatitis causes scab formation, crusting, and hair loss, resulting in animal welfare
concerns and economic losses due to diminished growth, milk supply, and hide quality (Habte et al., 2025).
Transmission can happen directly through contact with sick animals or indirectly through fomites and insect
vectors (Hordofa et al., 2025).

Figure 4. A picture of a probable bull with dermatophilosis (A): lesions in various body regions, and B: tick
vector in the rectal area. (Habte ef al., 2025).

Clinical signs of clinical dermatophilosis include matting of the hair or wool, scab and crust formation,
and generalized creation of huge crust in chronic instances, which leads to hair loss and even local loss of the
upper skin layers, predisposing to later issues (Figure 4). Ticks or biting flies can cause papular crusted lesions
on various parts of the body, including the trunk, head, lower part of the neck, ears, axillae, groin, udder, lower
limb, and scrotum. This suggests that ticks may play a role in the disease's spread at these locations (Constable
et al., 2017; Siva and Vijaya, 2015). The recent case report confirms the presence of ticks and clinical
indications of dermatophilosis on the bull's body, including erythema, thick scab formation, and cutaneous
keratinized wart-like lesions.

Penicillin and streptomycin, tetracycline, chloramphenicol, and erythromycin, together with topical
adjuvant therapy with lime sulphur, antibacterial shampoo, chlorhexidine, and spraying or dipping with copper
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or zinc sulphate, can all be used to treat dermatophilosis. Acaricide application has also been deemed a sensible
strategy for vector management (Constable ef al. 2017; Hamid and Musa, 2019). In contrast to treating the
infected animal, maintaining livestock health from this contagious disease primarily depends on appropriate
control and preventive plans with changes in husbandry practices, isolating clinically affected animals,
controlling ectoparasites, and avoiding direct contact with grooming materials (Rebhun and DeLahunta, 2019).

b.  Bacillus anthrax

Anthrax is an acute bacterial zoonosis that primarily affects domestic and wild herbivores, such as
cattle, sheep, goats, donkeys, horses, reindeer, antelopes, and camels; however, it can infect any warm-blooded
mammal. It is sometimes spread to people and is caused by Bacillus (B.) anthracis (Malkhazova et al., 2014).
Hunting, breeding, and occupational or dietary exposure to contaminated animal products can all have an
impact on humans. Anthrax nosoareals are created and shaped globally by ecological, social, cultural, political,
and economic forces that continue to impact this process (Makarov and Bryco, 2011). Certain nations in Asia,
Africa, the Americas, and southern Europe have endemic anthrax. According to estimates from the World
Health Organization (WHO) (OIE, 2008), there are fewer than 100,000 cases of anthrax worldwide each year.

The causal agent is a facultatively anaerobic, encapsulated, Gram-positive, non-motile bacterium that
forms endospores and measures around 0.8—1.2 mm by 3-5 (10) mm (Bohm, 1985) (Figure 5). B. anthracis
produces spores, which are frequently found in soil, just like all other Bacillus species. It is the sole obligatory
pathogenic Bacillus of mammals, in contrast to other species in this genus.
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Figure 5. (A) An outbreak of anthrax (Sardar et al., 2023); Gram staining reveals extensive chains of Gram-
positive rods. (B) This image was captured on May 2, 2019, while the National Animal Health
Diagnosis and Investigation Center in Ethiopia was investigating an anthrax outbreak (Olani ef al.,
2020).

Heat, desiccation, and certain disinfectants don't really harm anthrax spores. They can therefore endure
for decades in soil, surface waters, mud, skins, hides, fur, wool, hair, bristles, hooves, horns, or bones from
sick animals, in wastewater and sludge from tanneries, or on surfaces like wood and metal, depending on the
type and nature of contaminated material and the biotic and abiotic features of the external environment
(Hudson et al., 2008; Lavander et al., 2013).

Ninety to ninety-five percent of anthrax cases are cutaneous. Small lesions, such as abrasions, cuts, or
fissures on exposed skin, usually serve as the source of infection (OIE, 2008). The organisms can spread
indirectly through the processing, storage, or transportation of contaminated animal products and objects
contaminated with spores, or directly via contact—such as during killing or slaughtering—with infected or
dead animals, their excrement, blood, meat, milk, or internal organs (Aikimbayev, 2016). Blood-feeding bug
bites can also cause infections (Aikimbayev, 2016). During epizootic seasons, 1-12% of illnesses might be
caused by biting flies (Drankin and Malafeeva, 1972).
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The following suggestions are sent because the illness is widespread in Indonesia and is typically
underreported: Improving veterinary and public health laboratories' diagnostic capabilities is crucial for prompt
illness diagnosis, treatment, prevention, control, and reporting; The regional laboratories ought to have
received training in biosafety, sample collecting, diagnosing suspected instances of anthrax, and looking into
any unexpected or sudden livestock deaths; To stop the disease, active surveillance, appropriate animal
vaccination, and raising awareness are crucial; According to the WHO's recommended case definition,
reported cases of anthrax should be categorized as suspected, probable, and confirmed; The area where the
dead animal was discovered should be properly cleaned.

Parasitic Disease

Ectoparasites can infect the surface layers of the skin and hair. Lice, keds, ticks, and mange mites are
some of the principal pre-slaughter abnormalities that cause downgrading and rejection.
a. Sarcoptes scabiei

The ectoparasite Sarcoptes scabiei (S. scabiei) is found all over the world and infects humans as well
as more than 148 domestic and wild animal hosts from 39 families and 12 orders (Escobar et al., 2022).
Additionally, S. scabiei produces skin conditions such as baldness, crusty dermatitis, erythema, and pruritus
(Escobar et al., 2022). Due to comparable symptoms shared with other dermatological conditions, such as
allergic dermatitis and fungal skin infections, S. scabiei infestation is frequently misdiagnosed in clinical
practice (Nielsen ef al., 2022). The observation of clinical cases in people (Elwood ef al., 2015) and domestic
animals (e.g., rabbits, pigs, and sheep) has been the main focus of earlier research on pathological alterations
in S. scabiei infestation (El-Ashram et al., 2020; Goyena et al., 2013; Malik et al., 2006; Joshi et al., 2021;
Darzi et al., 2007); Murshed ef al., 2022).

Sarcoptes scabiei, an obligatory ectoparasite that burrows into the stratum corneum of the host's skin,
is the cause of animal scabies, also known as sarcoptic mange. Numerous domestic and wild mammals can be
infested by several strains of the species S. scabiei; host selection and transmission patterns are influenced by
genetic heterogeneity among mite populations. The stratum corneum of the skin's epidermis must be penetrated
by scabies mites before they may infect a host. Observing this activity under a microscope is a laborious
procedure.

Nonetheless, all life phases of S. scabiei var. hominis and S. scabiei var. canis have been
experimentally examined under a microscope as they pierced the host skin (Arlian & Morgan, 2017). When
mites are applied to the skin, a transparent fluid—likely saliva—is secreted, creating a pool surrounding their
bodies (Figure 6). The mite appears to dissolve (lyse) the stratum corneum and sink into a skin depression.
Legs I and II appear to move in a tortoise-like manner as it sinks (digging, crawling/swimming action). As a
tunnel burrow forms in the stratum corneum, the mite is propelled forward by the movement of its legs. As
previously said, it takes very little time to fully sink into the stratum corneum.

According to research by Malik ez al. (2006), systemic avermectin medication is one therapeutic option
for scabiosis cases, while topical lime sulphur treatment is another.
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Figure 6. The clinical manifestation of the Sarcoptes scabiei skin disease (Doukas et al., 2021); Sarcoptes
scabiei was seen on the results of native skin scrapings under a microscope with magnification of
100x (Hidayah et al., 2021).

b.  Rhipicephalus boophilus

As obligatory hematophagous ectoparasites of vertebrate animals, ticks are thought to be significant
carriers of some bacterial, viral, protozoal, and rickettsial pathogens that infect both people and animals (Welle
and Liner, 2022). These ectoparasites are separated into the families Argasidae (soft ticks) and Ixodidae (hard
ticks) and are members of the phylum Arthropoda, class Arachnida, and order Ixodida (Ernieenor et al., 2017).
The majority of tick species that are harmful to ruminants and of veterinary significance belong to the Ixodidae
family. The most significant species for livestock, particularly in subtropical and tropical regions, is
Rhipicephalus (Boophilus) microplus, also referred to as the cattle tick, Southern cattle tick, or Asian blue tick
(Marufu et al., 2014). In addition to spreading infections, a large R. microplus infestation in cattle can cause
financial losses because the afflicted animals' weight and output are significantly reduced, their anemia
worsens, and their leather is condemned at slaughter (Ernieenor et al., 2017).

Ruminants' skin and hide sustain damage or sores from tick bites. As a result, tick-infested ruminants
develop skin and hide irritation, which indirectly causes self-harm. Granuloma, collagen degeneration,
eosinophilic folliculitis, pustule formation, dermal infiltration, and a crust and scab at the tick bite site are all
visible histopathologically in the injured skin and hide of ruminants (Figure 7). The nation's economy is
therefore impacted. Even if a significant number of tanneries are involved in the manufacture of completed
and semi-finished leather products, the sector and the country are losing revenue due to a deterioration in
leather quality. A large part of these pre-slaughter abnormalities is directly related to skin disorders or
secondary damage that occurs when the animal scratches itself to relieve the itching associated with some of
these diseases (Addise and Achenef, 2013).

In addition to deteriorating the quality of skin and hides, skin illnesses cause significant financial losses
since they lower the quality of wool, reduce the yield of meat and milk, result in losses from culling, cause
occasional deaths, and increase the cost of treating and preventing the diseases. Certain skin conditions are
relatively simple to treat, while others are more challenging, and some, like ringworm, can be extremely
contagious to those who come into contact with them. Animal productivity is also affected by skin issues in
various ways, ranging from minor irritations to rapid mortality.

Therefore, the following suggestion, such as: more research should be done on pathological findings
and the degree of tick-related skin and hide damage; tick infestation control and prevention should be taken
into account to prevent skin and hide loss from tick-infested leather and quality degradation; owners of animals
should be made aware of the harm that ticks can do to their skin and hide as well as potential preventative and
control measures (Mersha & Gashaw, 2013).
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Figure 7. Ticks, ulcers, crusts, baldness, hypotrichosis,
Inguinal skin with ticks, crusts, and hypotrichosis (b); Epidermis covered in crusts made of
eosinophilic amorphous material and cell detritus. mixed inflammatory infiltrates, fibrin buildup, and
blood vessel growth and ectasia in the dermis. HE (c); Hair follicles are affected by neutrophilic
inflammatory infiltrates in the superficial dermis (mural folliculitis) (Melo et al., 2023)

Fungal disease

Ringworm, also known as dermatophytosis, is a contagious fungal infection that primarily affects the
superficial layers of skin, hair, nails, and claws in both humans and animals. It is caused by dermatophyte
species (Aala et al., 2010). There are just three genera that are known to be harmful to humans and animals:
Trichophyton, Microsporum, and Epidermophyton. Dermatophytes are categorized as anthropophilic,
zoophilic, or geophilic based on their natural reservoir (Weitzman & Richard, 1995). The widespread use of
immunosuppressive medications by humans and the unsanitary conditions of the animals around them are the
primary causes of the recent high prevalence of fungal infections (Woodfolk, 2005). The primary source and
reservoir for infection among susceptible hosts through direct or indirect contact are diseased animals, polluted
environments, and infected fomites (Murray et al., 2005). The sickness is more common in animals kept in
poorly enclosed contact, which facilitates the spread of the illness.

Implications for the tanning industry

The tanning business and the economy are greatly impacted by skin damage or flaws in animal skins
(Palumbo and De Clemente, 2020). Defects such as insect bites, skin diseases, and damage from improper
handling cause the quality of raw materials to deteriorate in the tanning industry (Alemu and Girma, 2019).
Skins with significant damage are not suitable for processing into high-value products, such as shoes, purses,
or high-end fashion items, as they have a lower grade (Meyer et al., 2021). They are exclusively applied to
low-value goods. Additionally, damaged skins must be trimmed or discarded, which reduces production
efficiency and yields. Each type of disease causes defects that describe the form of skin damage that results,
such as a lump, spots, uneven surface, rough changes in texture, or irregularities in the skin surface, which
have the potential to reduce the quality of the skin as a raw material for the tanning industry, as can be seen in
Table 1.
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Table 1. Types of Livestock skin diseases, resulting defects, and visual representation

No Disease

Defect Lession

1 Viral disease

2 Bacterial
disease

3 Parasitic
disease

4 Fungal disease

* Severe defects in the form of lumps and depressions
* Leather is difficult to use for premium products

* Large areas of leather must be removed (trimming
loss

Lumps and depressions
 Hard and brittle spots
* Uneven skin tone
* Cracks easily during the finishing process

Uneven skin tone

* Rough and uneven surface
» Small holes or scars appear
* Decreased tensile strength and elasticity

Rough and uneven surface

* Permanent blemishes
* Spotted or pitted skin surface
* Decreased visual quality (appearance)

skin

pitted

Spotted or
surface
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Because additional procedures are needed to hide flaws or because of stricter raw material sorting,
production costs increase, and the risk of ending up with a failed final product rise. As a result, the tanning
industry becomes less competitive, especially in meeting export market quality standards. From livestock
farmers to downstream companies, skin damage affects the entire business chain economically. Faulty hides
have lower value, so livestock farmers earn less, and the tanning industry loses potential added value because
it cannot produce high-quality goods. If skin flaws become widespread, the national leather industry may
become less competitive and increasingly depend on imported raw materials. Over time, these issues could
slow the growth of the leather industry, limit job opportunities, and decrease the sector's economic
contribution. Therefore, preventing and managing leather damage is vital for maintaining the sustainability of
the tanning industry and boosting its overall economic value.

CONCLUSIONS

Livestock skin diseases have been shown to significantly impact leather quality. Conditions such as
infections, parasitic infestations, and other skin diseases directly reduce the value of raw materials. These
impacts are felt not only at the processing stage in the tanning industry through reduced yields, increased
production costs, and limited market access, but also affect the upstream sector, particularly livestock farmers.
Therefore, controlling livestock skin diseases through improved livestock management, sustainable animal
health programs, and better integration between the livestock sector and the tanning industry is a strategic step
to improve leather quality, industry efficiency, and overall economic competitiveness.

REFERENCES
Aala, F., Yusuf, UK., Khodavandi, A., Jamal, F. 2015. In vitro antiactivity of allicin alone and in combination

with two medications against six dermatophytic fungi. Afr j Microbiol Res, 4(5), 380-385.

Abdulhusein, H. S and Kadim, B. M. 2024. The Economic Significance of Animal Products and Methods Used
in Leather Protection. Haya: The Saudi Journal of Life Sciences, 9(08), 322-338.
https://doi.org/10.36348/sj1s.2024.v09i08.002

Abutarbush, S. M., Hananeh, W. M., Ramadan, W., Al Sheyab, O. M., Alnajjar, A. R., Al Zoubi, I. G., . ..
Tuppurainen, E. S. M. 2016. Adverse reactions to field vaccination against lumpy skin disease in
Jordan. Transboundary and Emerging Diseases, 63(2), €213—e219. https://doi.org/10.1111/tbed.12257

Addise, A., and Achenef, M. 2013. Major Skin Diseases of Cattle: Prevalence and Risk Factors in and around
Hawassa, Southern Ethiopia. Journal of Advanced Veterinary Research, 3, 147-153.

Aerts, L., Haegeman, A., De Leeuw, 1., Philips, W., Van Campe, W., Behaeghel, 1., Mostin, L., and De Clercq,
K., 2021. Detection of clinical and subclinical lumpy skin disease using ear notch testing and skin
biopsies. Microorganisms, 9(10). https://doi.org/10.3390/microorganisms9102171

Aikimbayev, A. M., 2016. The biological safety system in Kazakhstan, 75—88.

Alemu, T., and Girma, M. 2019. Production practices and quality defects of hide and skin in Nortern Ethiopia.
African Journal of Rural Development, 4(4), 459-469.

Amde, B., 2017. Major Factors Affecting Hide and Skin Production, Quality and the Tanning Industry in
Ethiopia. Advances in Biological Research, 11(3), 116-125.
https://doi.org/10.5829/idosi.abr.2017.116.125

Amin, D. M., Shehab, G., Emran, R., Hassanien, R. T., Alagmy, G. N., Hagag, N. M., Abd-El-Moniem, M. I.
I., Habashi, A. R., Ibraheem, E. M., and Shahein, M. A. 2021. Diagnosis of naturally occurring lumpy
skin disease virus infection in cattle using virological, molecular, and immunohistopathological
assays. Veterinary World, 14(8), 2230-2237. https://doi.org/10.14202/vetworld.2021.2230-2237

Arlian, L. G., and Morgan, M. S. 2017. A review of Sarcoptes scabiei: Past, present and future. Parasites and
Vectors, 10(1), 1-22. https://doi.org/10.1186/s13071-017-2234-1

40



Putri et al : Skin Disease in Livestock and Its Impact on the Tanning Industry: A Comprehensive Review
/Peterpan 8 (1): 29—46

Arzt, J., Juleff, N., Zhang, Z., and Rodriguez, L. L. 2011. The Pathogenesis of Foot-and-Mouth Disease I:
Viral Pathways in Cattle. Transboundary and Emerging Diseases, 58(4), 291-304.
https://doi.org/10.1111/j.1865-1682.2011.01204.x

Awel, S. M., Dilba, G. M., Abraha, B., Zewde, D., Wakjira, B. S., and Aliy, A. 2021. Seroprevalence and
Molecular Detection of Foot and Mouth Disease Virus in Dairy Cattle Around Addis Ababa, Central
Ethiopia.  Veterinary = Medicine: = Research and  Reports, Volume 12, 187-197.
https://doi.org/10.2147/vmrr.s317103

Bedekovié, T., Simi¢, L., Kresié, N., and Lojki¢, 1. 2018. Detection of lumpy skin disease virus in skin lesions,
blood, nasal swabs and milk following preventive vaccination. Transboundary and Emerging Diseases,
65(2), 491-496. https://doi.org/10.1111/tbed.12730

Bhanuprakash, V., Moorthy, A.R.S., Krishnapa, G., Sirinivasa, G.R.N., & Indrani, B.K. 2005. An
epidemiological study of sheep pox infection in Karanataka State, India. Rev Sci tech, 24, 909-920.

Bouma, A., Elbers, A. R. W., Dekker, A., De Koeijer, A., Bartels, C., Vellema, P., Van Der Wal, P., Van
Rooij, E. M. A., Pluimers, F. H., and De Jong, M. C. M. 2003. The foot-and-mouth disease epidemic
in The Netherlands in 2001. Preventive Veterinary Medicine, 57(3), 155-166.
https://doi.org/10.1016/S0167-5877(02)00217-9

Brito, B. P., Rodriguez, L. L., Hammond, J. M., Pinto, J., and Perez, A. M. 2017. Review of the Global
Distribution of Foot-and-Mouth Disease Virus from 2007 to 2014. Transboundary and Emerging
Diseases, 64(2), 316—332. https://doi.org/10.1111/tbed.12373

Buller, R.M., Arif, B.M., & Black, D.N. 2005. Poxviridae in Virus Taxonomy: Eighth Report of the
International Committee on the Taxonomy of viruses. Elselvier Academic Press. Oxford. 117.

B€ohm, R. Bacillus anthracis. 1985. In: Blobel T, SchlieBer T, editor. Handbuch der bakteriellen Infektionen
bei Tieren, 1st ed. Jena: VEB Gustav Fischer, 17-89.

Constable, P., K. Hinchcliff, S. Done., & W. Grundberg. 2017. Veterinary Medicine: A Textbook of the
Diseases of Cattle, Horses, Sheep, Pigs, and Goats. 11th ed. Elsevier.

Darzi, M. M., Mir, M. S., Shahardar, R. A., and Pandit, B. A. 2007. Clinico-pathological, histochemical and
therapeutic studies on concurrent sarcoptic and notoedric acariosis in rabbits (Oryctolagus cuniculus).
Veterinarski Arhiv, 77(2), 167-175.

Dinas Pertanian dan Ketahanan Pangan Provinsi Bali. 2023. Penyakit Mulut dan Kuku (PMK).
https://distanpangan.baliprov.go.id/penyakit-mulut-dan-kuku-pmk/ (accessed on date 11 November
2025).

Dinas Pertanian dan Ketahanan Pangan Kabupaten Kulon Progo. 2023. Lumpy Skin Disease Sudah Mendekati
Kulon Progo?. Diakses di https://pertanian.kulonprogokab.go.id/detil/1 186/lumpy-skin-disease-sudah
mendekati-kulon-progo. pada tanggal 4 Oktober 2025

Doukas, D., Liakou, Z., and Tontis, D. 2021. Sarcoptes scabiei dermatitis in adult sheep: an
immunohistochemical study of 34 chronic cases with extensive lesions. Journal of the Hellenic
Veterinary Medical Society, 72(1), 2755-2764. https://doi.org/10.12681/jhvms.26761

Drankin, D. 1., & Malafeeva, L S. 1972. Epidemiologiya I profilaktika infek- cionnych zabolevanij pri
professionalnych zarazhenyach. Moskva. Medicina, 44-84.

EFSA Panel on Animal Health and Welfare. 2014.

El-Ashram, S., Aboelhadid, S.M., Abdel-Kafy, E. S. M., Hashem, S.A.. Mahrous, L.N., Farghly, EIM., &
Kamel, A.A. 2020. Investigation of Pre- and Post-Weaning Mortalities in Rabbits Bred in Egypt, with
Reference to Parasitic and Bacterial Causes. Animals, 10, 537.

El-Ashram, S., Aboelhadid, S. M., Abdel-Kafy, E.-S. M., Hashem, S. A., Mahrous, L. N., Farghly, E. M., and
Kamel, A. A. 2020. Investigation of Pre- and Post-Weaning Mortalities in. Animals, 10(537).
doi:10.3390/ani10030537

41



Jurnal Peternakan Terapan (PETERPAN)

Elwood, H., Berry, R. S., Gardner, J. M., and Shalin, S. C. 2015. Superficial fibrin thrombi ... and other
findings: A review of the histopathology of human scabietic infections. Journal of Cutaneous
Pathology, 42(5), 346-352. https://doi.org/10.1111/cup.12482

Ernieenor, F., Ernna, G., and Mariana, A. 2017. Phenotypic and genotypic identification of hard ticks of the
genus Haemaphysalis (Acari: Ixodidae) in Peninsular Malaysia. Experimental and Applied Acarology,
71(4), 387-400. https://doi.org/10.1007/s10493-017-0120-3.

Escobar, L. E., Carver, S., Cross, P. C., Rossi, L., Almberg, E. S., Yabsley, M. J., Niedringhaus, K. D., Van
Wick, P., Dominguez-Villegas, E., Gakuya, F., Xie, Y., Angelone, S., Gortazar, C., and Astorga, F.
2022. Sarcoptic mange: An emerging panzootic in wildlife. Transboundary and Emerging Diseases,
69(3), 927-942. https://doi.org/10.1111/tbed.14082

Farah Gumbe, A. A. 2018. Review on lumpy skin disease and its economic impacts in Ethiopia. Journal of
Dairy, Veterinary & Animal Research, 7(2), 39—46. https://doi.org/10.15406/jdvar.2018.07.00187

Goyena, E., Ruiz de Ybanez, R., Martinez-Carrasco, C., Balseiro, A., Alonso De Vega, F., Casais, R., Prieto,
M., Garcia-Marin, J. F., and Berriatua, E. 2013. On the aggregated nature of chronic Sarcoptes scabiei
infection in adult pigs. Veterinary Parasitology, 192(1-3), 301-306.
https://doi.org/10.1016/j.vetpar.2012.10.007

Guarnieri, E., and Sauvé. Frédéric. 2020. Bovine dermatology: How to approach skin diseases in this species.
Journal of Veterinary Internal Medicine, 34(6), 2830-2989.

Habte, D., Addis, H., and Wondimagegnehu, K. 2025. Clinical and Laboratory Diagnosis of Dermatophilosis
(Cutaneous Streptothricosis) in Cattle in Ethiopia: Case Report. Veterinary Medicine and Science,
11(2), 1-5. https://doi.org/10.1002/vms3.70245

Hamid, M., and M. Musa. 2019. “The Treatment of Bovine Dermatophilosis and Its Effect on some
Haematological and Blood Chemical Parameters.” OIE Revue Scientifique et Technique 28, no. 3:
1111-1118.

Hasib, F. M. Y., Islam, M. S., Das, T., Rana, E. A., Uddin, M. H., Bayzid, M., Nath, C., Hossain, M. A.,
Masuduzzaman, M., Das, S., and Alim, M. A. 2021. Lumpy skin disease outbreak in cattle population
of Chattogram, Bangladesh. Veterinary Medicine and Science, 7(5), 1616-1624.
https://doi.org/10.1002/vms3.524

Hidayah, A. M., Tyasningsih, W., Soeharsono, S., and Wulansari, R. 2021. Prevalence and Scabies Severity
Rate on a Goat at Mempawah Hilir, Mempawah District West Kalimantan Province. Journal of
Parasite Science, 5(1), 5. https://doi.org/10.20473/jops.v511.29956

Hidayatik, N., Khairullah, A. R., Gandul Atik Yuliani, M., Hestianah, E. P., Novianti, A. N., Damayanti, R.,
Hisyam, M. A. M., Moses, 1. B., Ahmad, R. Z., Wardhani, B. W. K., Wibowo, S., and Kurniasih, D.
A. A. 2025. Lumpy skin disease: A growing threat to the global livestock industry. Open Veterinary
Journal, 15(2), 541-555. https://doi.org/10.5455/0V].2025.v15.i12.5

Hordofa, N. D., Sori, T., and Befekadu, B. 2025. Chronic Form of Dematophilosis Treatment Response With
Long-Acting Oxytetracycline in Cattle: Case Report. Veterinary Medicine and Science, 11(3), 1-6.
https://doi.org/10.1002/vms3.70339

Hudson, M. J., Beyer, W., Bohm, R., Fasanella, A., Garofolo, G., Golinski, R., Goossens, P. L., Hahn, U.,
Hallis, B., King, A., Mock, M., Montecucco, C., Ozin, A., Tonello, F., and Kaufmann, S. H. E. 2008.
Bacillus anthracis: Balancing innocent research with dual-use potential. International Journal of
Medical Microbiology, 298(5-6), 345-364. https://doi.org/10.1016/j.ijmm.2007.09.007

Jamal, S. M., and Belsham, G. J. 2018. Molecular epidemiology, evolution and phylogeny of foot-and-mouth
disease virus. Infection, Genetics and Evolution, 59(January), 84-98.
https://doi.org/10.1016/j.meegid.2018.01.020

42



Putri et al : Skin Disease in Livestock and Its Impact on the Tanning Industry: A Comprehensive Review
/Peterpan 8 (1): 29—46

Joshi, V., Dimri, U., Gopalakrishnan, A., Bhanuprakash, A.G., Gupta, V.K. 2021. Porcine scabies induces
marked apoptosis, increased pro-inflammatory cytokines IL-1, TNF-alpha and shedding of ICAM-
1. Parasite Immunol, 43, e12878.

Kappes, A., Tozooneyi, T., Shakil, G., Railey, A. F., Mclntyre, K. M., Mayberry, D. E., Rushton, J., Pendell,
D. L., and Marsh, T. L. 2023. Livestock health and disease economics: a scoping review of selected
literature. Frontiers in Veterinary Science, 10(September), 1-15.
https://doi.org/10.3389/fvets.2023.1168649

Kasem, S., Saleh, M., Qasim, 1., Hashim, O., Alkarar, A., Abu-Obeida, A., Gaafer, A., Hussien, R., AL-Sahaf,
A., Al-Doweriej, A., Bayoumi, F., Hodhood, A., and Abdelatif, M. 2018. Outbreak investigation and
molecular diagnosis of Lumpy skin disease among livestock in Saudi Arabia 2016. Transboundary
and Emerging Diseases, 65(2), e494—e500. https://doi.org/10.1111/tbed.12769

Kementerian Pertanian (Kementan/Ministry of Agriculture). 2022. Penetapan Daerah Wabah Penyakit
Mulut dan Kuku (Foot and Mouth Disease). Jakarta

Kementerian Pertanian RI. Kementerian Pertanian (Kementan/Ministry of Agriculture). 2023. Penetapan
Jenis Penyakit Hewan Menular Strategis. Jakarta: Kementerian Pertanian RI.

Khattab, M.S., Osman, A.H., AbuBakr, H.O., Azouz, R.A., Salem, N.Y., and Farag, H.S. 2022. Economic
effects of lumpy skin lesions on cowhide industry in Egypt. Int. J. Vet. Sci. Med. Diagn, 3(2), 123.

Kitching, R.P. 1986. The Control of Sheep and goat pox. Rev Sci Tech off Epiz, 5: 503-511.

Kristianingrum, Y. P., Winarsih, S., Sutrisno, B., Widyarini, S., Sugiyono., and Untari, T. 2025. Pathological
Investigation of Lumpy Skin Disease in Cattle from Sleman, Indonesia. Jurnal Medik Veteriner, 8(2),
414-423. https://doi.org/10.20473/jmv.vol8.iss2.2025.414-423

Kumar, N., Chander, Y., Kumar, R., Khandelwal, N., Riyesh, T., Chaudhary, K., Shanmugasundaram, K.,
Kumar, S., Kumar, A., Gupta, M. K., Pal, Y., Barua, S., and Tripathi, B. N. 2021. Isolation and
characterization of lumpy skin disease virus from cattle in India. PLoS ONE, 16(1 January), 1-13.
https://doi.org/10.1371/journal.pone.0241022

Kumar, N., and Tripathi, B. N. 2022. A serious skin virus epidemic sweeping through the Indian subcontinent
is a threat to the livelihood of farmers. Virulence, 13(1), 1943-1944.
https://doi.org/10.1080/21505594.2022.2141971

Lavander, M, Jinnerot, T, Agren, P, Ehrs, S, Kaden, R, Ferarri, S, Lindberg M, Nilsson, C, Stephansson, 0., &
Lundin-Zumpe. 2012. A. Detecting Bacillus anthracis in thefoodchain. Medical biodefense
conference, 22—-25 October 2013, Munich, Posters TP0S8, 60

Lubinga, J. C., Tuppurainen, E. S. M., Mahlare, R., Coetzer, J. A. W., Stoltsz, W. H., and Venter, E. H. 2015.
Evidence of transstadial and mechanical transmission of lumpy skin disease virus by Amblyomma
hebraeum ticks. Transboundary and Emerging Diseases, 62(2), 174-182.
https://doi.org/10.1111/tbed.12102

Mala, L., Lalouckova, K., and Skrivanova, E. 2021. Bacterial skin infections in livestock and plant-based
alternatives to their antibiotic treatment. Animals, 11(8), 1-30. https://doi.org/10.3390/ani11082473

Malik, R., McKellar Stewart, K., Sousa, C. A., Krockenberger, M. B., Pope, S., Ihrke, P., Beatty, J., Barrs, V.
R. D., and Walton, S. 2006. Crusted scabies (sarcoptic mange) in four cats due to Sarcoptes scabiei
infestation. Journal of Feline Medicine and Surgery, 8(5), 327-339.
https://doi.org/10.1016/}.jfms.2006.05.005

Malkhazova, S. M., Mironova, V. A., Kotova, T. V., Shartova, N. V., and Orlov, D. S. 2014. Natural-focal
diseases: Mapping experience in Russia. International Journal of Health Geographics, 13(1), 1-9.
https://doi.org/10.1186/1476-072X-13-21

Makarov, V.V., & Bryco, N.I. 2011. World nosoaeral of anthrax. Epidemiol Infect Dis: Actual Probl, 2,13-7.

43



Jurnal Peternakan Terapan (PETERPAN)

Mangana, O., Kottaridi, C., & Nomikou, K. 2008. The epidemiology of sheep pox in Greece from 1987 to
2007. Rev Scient Tech, 27, 899-905.

Marufu, M. C., Dzama, K., and Chimonyo, M. 2014. Cellular responses to Rhipicephalus microplus
infestations in pre-sensitised cattle with differing phenotypes of infestation. Experimental and Applied
Acarology, 62(2), 241-252. https://doi.org/10.1007/s10493-013-9723-5

Masson-Meyers, D. S., Andrade, T. A. M., Caetano, G. F., Guimaraes, F. R., Leite, M. N., Leite, S. N., and
Frade, M. A. C. 2020. Experimental models and methods for cutaneous wound healing assessment.
International Journal of Experimental Pathology, 101(1-2), 21-37. https://doi.org/10.1111/iep.12346

Melo, S. M. P., Santos, I. R., Almeida, B. A., Sonne, L., Panziera, W., Driemeier, D., and Pavarini, S. P. 2024.
Characterization of cutaneous lesions caused by natural tick infestation in cattle. Veterinary Pathology,
61(4), 582-589. https://doi.org/10.1177/03009858231217207

Mersha, C. K., and Gashaw, B. A. 2013. Pathology of Tick Bite Lesions in Naturally Infested Skin and Hides
of Ruminants: A Review. Acta Parasitologica Globalis, 4(2), 59-63.
https://doi.org/10.5829/idosi.apg.2013.4.2.74215

Meyer, M., Dietrich, S., Schulz, H., and Mondschein, A. 2021. Comparison of the technical performance of
leather, artificial  leather, and trendy  alternatives. Coatings, 11(226); 1-14.
https://doi.org/10.3390/coatings11020226.

Miro, E.M., & Sanchez, N.P. 2011. Cutaneous manifestations of infectious diseases. Atlas of Dermatology in
Internal Medicine. 28, 77-119.

Murshed, M., Al-Quraishy, S., and Mares, M. M. 2022. Survey of mange mite infesting sheep in Riyadh region,
Saudi Arabia. Saudi Journal of Biological Sciences, 29(1), 595-600.
https://doi.org/10.1016/j.sjbs.2021.09.019

Neasborg-Nielsen, C., Wilkinson, V., Mejia-Pacheco, N., & Carver, S. 2022. Evidence underscoring
immunological and clinical pathological changes associated with Sarcoptes scabiei infection:
Synthesis and meta-analysis. BMC Infect. Dis, 22, 658.

Nurjanah, D., dan Dharmayanti, N.L.P.I. 2022. Ulasan Lumpy Skin Disease: Penyakit Infeksius Yang
Berpotensi Mengancam Kesehatan Sapi di Indonesia. Berita Biologi: Jurnal [Imu-ilmu Hayati, 21(1),
1-17.

OIE (Office International des Epizooties). Sheep and goat pox. In: Terrestrial Animal Health Code. World
Organization for Animal Health, Paris, France. 2008. [28 November 2025].

OIE, FAO, WHO. Guidelines for the surveillance and control of anthrax in humans and animals. 4th ed.
Geneva: World Health Organization; 2008,
http://www.who.int/cst/resources/publications/AnthraxGuidelines2008/en/index/html,  http:/www.
who.int/csr/resources/publications/anthrax web.pdf, last accessed 20 September 2025.

OIE (Office International des Epizooties). Manual of Diagnostic Tests and Vaccines for Terrestrial Animals,
Chapter 2.4.14, Lumpy Skin Disease. Paris: OIE. 2010. [1 Oktober 2025].

Olani, A., Dawo, F., and Lakew, M. 2020. European Journal of Biological Research Laboratory diagnostic
methods and reported outbreaks of anthrax in Ethiopia. European Journal of Biological Research,
10(2), 81-95. http://dx.doi.org/10.5281/zenodo0.3773896

Ozmen, O., Kale, M., Haligur, M., and Yavru, S. 2009. Pathological, serological, and virological findings in
sheep infected simultaneously with Bluetongue, peste-des-petits-ruminants, and Sheeppox viruses.
Tropical Animal Health and Production, 41(6), 951-958. https://doi.org/10.1007/s11250-008-9284-5

Palumbo, G., and De Clemente, .M. 2020. Circular economy and sustainability of the tanning industry.
Scholars ~ Journal of Economics, Business and Management. 7(12), 443-450.
https://doi.org/10.36347/sjem.2020.v07112.003.

44



Putri et al : Skin Disease in Livestock and Its Impact on the Tanning Industry: A Comprehensive Review
/Peterpan 8 (1): 29—46

Paton, D. J., Gubbins, S., and King, D. P. 2018. Understanding the transmission of foot-and-mouth disease
virus at different scales. Current Opinion in Virology, 28(Figure 2), 85-91.
https://doi.org/10.1016/j.coviro.2017.11.013

Porco, A., Chea, S., Sours, S., Nou, V., Groenenberg, M., Agger, C., Tum, S., Chhuon, V., Sorn, S., Hong, C.,
Davis, B., Davis, S., Ken, S., Olson, S. H., and Fine, A. E. 2023. Case report: Lumpy skin disease in
an endangered wild banteng (Bos javanicus) and initiation of a vaccination campaign in domestic
livestock in Cambodia. Frontiers in Veterinary Science, 10.
https://doi.org/10.3389/fvets.2023.1228505

Rao, T.V.S., Bandyopadhyay, S.K. 2000. A comprehensive review of Goatpox and Sheeppox and their
diagnosis. Anim Hlth Res Rev, 1, 127-132.

Ratyotha, K., Prakobwong, S., and Piratae, S. 2022. Lumpy skin disease: A newly emerging disease in
Southeast Asia. Veterinary World, 15(12), 2764-2771. https://doi.org/10.14202/vetworld.2022.2764-
2771

Rebhun,W., and A. DeLahunta. 2019. “Diagnosis and Treatment of Bovine Dermatophilosis.” Journal of the
American Veterinary Medical Association,180 (4), 395-398.

Roche, X., Rozstalnyy, A., TagoPacheco, D., Pittiglio, C., Kamata, A., BeltranAlcrudo, D., Bisht, K., Karki,
S., Kayamori, J., Larfaoui, F., Raizman, E., VonDobschuetz, S., Dhingra, M.S., and Sumption, K.
2020. Introduction and Spread of Lumpy Skin Disease in South, East and Southeast Asia. Rome, Italy.
FAO Animal Production and Health, 7-37.

Said, M.I. 2021. IOP Conf. Series: Earth and Environmental Science. 788 012116.

Sarba, E. J., and Borena, B. M. 2017. Prevalence of clinical bovine dermatophilosis in dairy cattle in selected
district towns of West Shewa Zone, Oromia Regional State, Ethiopia. Ethiopian Veterinary Journal,
21(1), 76. https://doi.org/10.4314/evj.v21il.7

Sardar, N., Aziz, M. W., Mukhtar, N., Yaqub, T., Anjum, A. A., Javed, M., Ashraf, M. A., Tanvir, R., Wolfe,
A.J., Schabacker, D. S., Forrester, S., Khemmani, M., Aqgel, A. A., Warraich, M. A., and Shabbir, M.
Z. 2023. One Health Assessment of Bacillus anthracis Incidence and Detection in Anthrax-Endemic
Areas of Pakistan. Microorganisms, 11(10), 1-14. https://doi.org/10.3390/microorganisms11102462

Sendow, 1., Assadah, N.S., Ratnawati, A., Dharmayanti, N.L.P.I., dan Saepulloh, M. 2021. Lumpy Skin
Disease: Ancaman Penyakit Emerging bagi Status Kesehatan Hewan Nasional. Indonesian Bulletin of
Animal and Veterinary Sciences, 31(2), 85-96.

Siva, B., & A. Vijaya. 2015. Prevalence of Bovine Dermatophilosis in Andhra Pradesh. International Journal
of Food Agricultural Veterinary Science, 5(2) 64—71.

Stenfeldt, C., Bertram, M.R., Meek, H.C., Hartwig, E.J., Smoliga, G.R., Niederwerder, M.C. 2022. The risk
and mitigation of foot-and-mouth disease virus infection of pigs through consumption of contaminated
feed. Transbound Emerg Dis, 69,72-87.

Tuppurainen, E. S. M., Lubinga, J. C., Stoltsz, W. H., Troskie, M., Carpenter, S. T., Coetzer, J. A. W., Venter,
E. H,, and Oura, C. A. L. 2013. Evidence of vertical transmission of lumpy skin disease virus in
Rhipicephalus  decoloratus ticks. Ticks and Tick-Borne Diseases, 4(4), 329-333.
https://doi.org/10.1016/j.ttbdis.2013.01.006

Vinitchaikul, P., Punyapornwithaya, V., Seesupa, S., Phuykhamsingha, S., Arjkumpa, O., Sansamur, C., and
Jarassaeng, C. 2023. The first study on the impact of lumpy skin disease outbreaks on monthly milk
production on dairy farms in Khon Kaen, Thailand. Veterinary World, 16(4), 687—692.
https://doi.org/10.14202/vetworld.2023.687-692

Vinothraj, S., Preethi, J., Alagesan, P., Siva, M., Srinivasan, R. D., Kumar, S., and Thirumoorthi, M. 2020. A
case study on lumpy skin disease and its management. ~ 411 ~ The Pharma Innovation Journal, 9(9),
411-412. http://www.thepharmajournal.com

45



Jurnal Peternakan Terapan (PETERPAN)

Walter, A., A. Paixdo, S. Martinez., & 1. Espinosa. 2017. Occurrence of Bovine Dermatophilosis in Huambo
Province, Angola. Revista de Salud Animal, 39(2), 1-12.

Welle, M.M., Linder, K.E. 2022. The integument. In: Zachary JF, ed. Pathologic Basis of Veterinary Disease.
7th ed. Saint Louis, IA: Elsevier, 1095-1262.

Weitzman, 1., and Richard, C. summerbell. 1995. 080240-1. The Dermatophytes, 8(2), 240-259.

Woodfolk, J. A. 2005. Allergy and dermatophytes. Clinical Microbiology Reviews, 18(1), 30—43.
https://doi.org/10.1128/CMR.18.1.30-43.2005

Yuliana, R., A. Nazir, R. M. Candra, S. Sunjaya., dan F. Syafria. 2023. Clustering Vaksinasi Penyakit Mulut
dan Kuku di Provinsi Riau Menggunakan Algoritma K-Medoids. Jurnal Komputer Dan Informatika,
5(1), 90-98.

Yustendi, D., Rahmazana, S., Yusuf, Y., dan Rosa, E. 2022. Manajemen Pencegahan Penularan Penyakit Foot
and Mouth Disease (FMD) dan Lumpy Skin Disease 164 (LSD) di Puskeswan Baitussalam Kabupaten
Aceh Besar. Prosiding SEMDI-UNAYA (Seminar Nasional Multi Disiplin [lmu Unaya, 5(1), 164-
172.

Zell, R., Delwart, E., Gorbalenya, A. E., Hovi, T., King, A. M. Q., Knowles, N. J., Lindberg, A. M., Pallansch,
M. A., Palmenberg, A. C., Reuter, G., Simmonds, P., Skern, T., Stanway, G., and Yamashita, T. 2017.
ICTV virus taxonomy profile: Picornaviridae. Journal of General Virology, 98(10), 2421-2422.
https://doi.org/10.1099/jgv.0.000911

46



