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Abstract
Sheep and goat pox is highly devastating viral systemic disease of sheep and got. This disease is manifested 

by skin and internal lesions, fever, conjunctivitis, with oculonasal discharge and excess salivation. The objective 
of this paper was to review epidemiology and economic importance sheep and goat pox with special emphasis 
on both the past and currents aspects. The causative agent of Sheep and goat pox is sheep and goat pox virus of 
family poxoviaride, genus capripoxvirus. The poxviruses of Sheep pox and goat pox viruses are distinct, but hard 
to differentiate and Recombination can occur. Sheep and goat virus can survive in the environment for prolonged 
time. Today, Sheep and Goat Pox is found in most parts of Africa (mainly north of the equator), portion of India, 
central Asia (including south Russia and western China) and the Middle East. In Ethiopia, the disease is distributed 
in all regions and in endemic areas the disease are economically important due to production losses because of 
decreased weight gain, milk yield, damage to wool and hides, cause abortion, and increased susceptibility to other 
disease, while also being a direct cause of death. The diseases are more severe in young animal then adults. 
Infected animals can acts as the main cause of spreading SGP viruses. Since these diseases have no effective drug 
the treatment should be directed at preventing secondary bacterial infection. Furthermore, the animal should be 
vaccinated with commercially available attenuated vaccine as the main control measure in endemic regions.
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importance; Vaccination

Introduction
Ethiopia is believed to have the largest livestock population in 

Africa with sheep and goat populations exceeding 49 million, which 
is one of the largest populations of small ruminants in Africa [1]. 
Small ruminants (sheep and goats) have a unique role in smallholder 
agriculture as they require small investments; faster growth rates, have 
shorter production cycles, and greater environmental adaptability as 
compared to large ruminants. They are important protein sources in 
the diets of the poor and help to provide extra income and support 
survival for many farmers in the tropics and sub-tropics [2,3]. In 
Ethiopia, sheep are the second most important livestock species next to 
cattle [4]. Sheep and goat play an important economic role and make a 
significant contribution to both domestic and export markets through 
provision of food (meat and milk) and non-food (manure, skin and 
wool) products [5,6]. Although sheep and goat plays a significant role 
in national economy of the country to date the benefit obtained from 
these livestock are hampered by different constrains. Livestock diseases 
are among the important technical constraints that have hindered the 
development of the sector by decreasing production and hampering 
trade in animal and animal products [7,8]. Of which infectious disease 
like Sheep and goat pox are major and widely distributed in all region 
of the country [9].

Sheep pox and goat pox (SGP) are a group of viral disease that 
causes highly infectious disease in sheep and goats. Generally the 
disease is less commonly seen in indigenous breeds in area where it’s 
endemic as compared with exotic breeds. Indigenous animals are more 
likely infected from the disease in areas where it has been not found 
or dormant for a period of time, when intensive husbandry methods 
are introduced, or in association with other disease agents such as or 
Foot and Mouth disease or Peste des Petits Ruminants [10]. The virus 
that causes sheep and got pox is Sheep and goat pox virus of family 
poxoviaride, genus capripoxvirus, one of the largest (170-260 nm by 
300-450 nm), enveloped double stranded DNA viruses [11]. Mostly

the disease is transmitted by direct contact, but indirect contact with 
infected object and mechanical insect can also transmit. Aerosol and 
nasal secretions can also spread sheep and got pox virus [12]. Sheep 
and goat pox (SGP) highly devastating viral systemic of sheep and goats 
characterized by widespread skin eruption, fever, generalized papules or 
nodules, vesicles (rarely) on non wool skin, internal lesions in the lungs, 
respiratory and gastrointestinal mucosa and cause death [13,14].

In Middle East, Africa, the Indian subcontinent, and much of 
central Asia Egypt, Turkey, Iraq, Iran, Afghanistan, Africa north of the 
equator, and in South-Eastern Europe, sporadic outbreaks occur [13]. 
Recently outbreaks have been recorded in Kazakhstan, Mongolia, and 
Azerbaijan and in Turkey, Greece and Bulgaria. Although the gene 
sequence of Mongolian goat pox (GP) virus in 2008 P32 was distinct 
as compared to sequences of several other GP viruses originated from 
China, it has not been identified the source of Mongolian outbreak [15]. 

Regarding the Ethiopian situation sheep and goat pox is found 
all region of the country [10]. Sheep and Goat Pox (SGP) is a disease 
that results in a substantial loss in the production and productivity of 
sheep and goats in Ethiopia. This disease is comparably more serious in 
lowland arid areas than in midland and highland agro ecologies [16]. 
According to Woldemeskel and marsha [17], of 1432 sheep and 1128 
goats examined the prevalence of pox (22% in sheep and 18% in goats). 
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In recent study around Gonder a total of 1296 ruminants studied for 
skin disease, the prevalence of sheep and goat pox is 77(48.12%) or 
64(40%) or 13(8.12%) respectively [18].

Generally, Sheep and Goat pox result in economic losses due to 
high morbidity and mortality rate, decrease production, damage to 
the quality of skins and other production losses [10]. Despite the huge 
economic loss of sheep and goat pox in endemic area there is paucity 
of information. Therefore, the objective of this paper is to review the 
epidemiology, economic impact and control technique of sheep and 
goat pox.

Literature Review
Sheep and goat pox (SGPX) are serious, fatal viral systemic diseases. 

Characterized predominantly by skin lesions extending all over the 
skin, but are most obvious on face, eyelids and ears,  perineum and 
tail and internal lesions [19]. Sheep and goat pox in endemic areas are 
associated with significant production losses because of reduced milk 
yield, decreased production, abortion, damage to wool and hides, and 
increased susceptibility to other disease, while also being a direct cause 
of mortality [20].

Etiology 

The disease is result from infection caused by sheep pox virus 
(SPV) or goat pox virus (GPV), of family poxoviaride, Subfamily 
Chrodopoxvirinae, genus capripoxvirus. Is DNA virus. The poxviruses of 
sheep and goats (capripoxviruses) are closely related, both antigenically 
and physicochemically. We have unable to distinguish poxvirus from 
each with serological techniques (including serum neutralization), and 
were once thought to be strains of a single virus. SGP viruses are usually 
species specific; however, strains do exist that can infect both sheep and 
goats. Genetic sequencing has now confirmed that these viruses are 
distinct, but recombination can occur between them, however some 
capripoxivirus are not host specific. Kenya sheep and goat pox virus 
and Yeman and Oman infect both sheep and goat [12]. 

capripoxvirus are highly stable in normal environment condition 
and can survive for prolonged time, with or without susceptible animal. 
They are inactivated by sun light and heat, but can survive in cool 
dark environment for up to 6 month [21]. The sheep pox and goat pox 
viruses are generally considered host specific, but some strains affect 
both species [22].

Family poxoviride contain, Entomopoxvirinae, the poxviruses 
of insects, and Chordopoxvirinae, the poxviruses of vertebrates. 
The subfamily Chordopoxvirinae is comprised of eight genera, 
namely orthopoxivirus, parapoxvirus capripoxvirus, avipoxvirus, 
Leporipoxvirus, Suipoxvirus, Molluscipoxvirus and Yatapoxvirus. 
Genetic recombination within genera results in extensive serological 
cross-reactions and cross-protection [23] (Figure 1).

Epidemiology
Distribution and transmission 

Sheep and Goat Pox are prevalent in parts of, central Asia, Africa 
except in South Africa, and the Middle Eastern countries. Goat pox is 
first reported in 879 in Norway and was later observed in Macedonia 
during the First World War. Capripoxvirus is found in the middle east, 
in Africa north of equator India, Pakistan, Turkey and Iran. Recent 
outbreak was occurred in 2008 and 2009 in Mogolia. Other outbreak 
have occurred in 2008 and 2009 is in Greece and Kazakhstan and 
Azerbaijan respectively. In Vietnam goat pox has been introduced in 

2005. The outbreak of goat pox was occured in Chinese Taipei in 2008 
and in 2010 the disease reoccurred and was declared endemic [24]. In 
Ethiopia, the disease is distributed in all regions [25].

The virus of sheep and got pox is highly contagious. Virus enters via 
respiratory tract and transmission is mostly by aerosol through contact 
with infected animal or fomite. Vectores like, stomoxys calcitrans and 
tsetse flay can transmite virus mechanically [25]. Most experimental 
transmission and pathogenesis studies have used intradermal 
inoculation of the virus. Disseminated infection of the skin following 
either experimental intradermal inoculation or after respiratory 
infection is the result of viraemia and subsequent systemic viral spread 
to the skin [26,27].

The virus can survive for several weak in oral and nasal secretion 
after infection and also can live in scabs that have fallen off the animal for 
several months. Spread can also occur from contact with contaminated 
materials and through skin abrasions produced iatrogenically or by 
insects [28-30].

Risk Factor
Pathogen risk factor: The poxviruses are thought to have prolonged 

survival in environment and inactivated by drying, freezing, thawing, 
and remain viable for months in the lyophilized state. But its sensitive 
to 1% of formalin and extreme PH. can remain infectious for up to six 
months in sheep pens, and may also be found on the wool or hair for 
as long as three months after infection [31]. Capripoxvirus are highly 
stable in normal environment condition and can survive for prolonged 
time, with or without susceptible animal. They are inactivated by sun 
light and heat, but can survive in cool dark environment for up to 6 
month [21]. 

Host risk factor: Group of Sheep and goat of all age, breed and 
sex are susceptible to sheep and goat pox. In areas where sheep pox is 
enzootic, imported breeds such as Merinos or some European breeds 
may show greater susceptibility than the native stock. Sheep and goat 
pox infect only sheep and goat and have no zoonosis. Wild ungulate is 
not reservoir for this disease [10]. Capripoxvirus can affect sheep, goat 
and cattle. Virus of goat pox is highly host-specific, infecting only goats, 
but from isolate to isolate host specificity varies. It is possible that the 
host preference shown by different strains is due to their adaptation 
to the presence of either sheep or goat alone in a limited geographical 
area. Isolates of Capripoxvirus are not host-specific; cattle, goats, and 
sheep who have recovered from infection with Capripoxvirus isolates 

  Poxoviridae    Family 

Entomopoxvirinae    Chordopoxvirinae 

  Leporipoxvirus   avipoxovirus  Capripoxvirus Parapoxvirus  orthopoxvirus 

Poxviruses of insects 

  Myxoma virus    Fowlpox virus  

   Pigeon pox virus   Goatpox virus   Orf virus 

  Turkey pox virus   Sheeppox virus   BPSV 

  LSD 

  Vaccinia virus  

  Cow pox virus 

  Variola virus 

Figure 1: Classification of poxviruses with emphasis on those which affect 
domestic animals [23].
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from a heterologous host hav immune to any challenge with a virulent 
homologous virus [32]. 

There are two types of sheep pox virus [33], in which, one affects 
both sheep and goats (Kenyan sheep and goat (KSG) strain while the 
other is host specific. Recent records indicate that strains of sheep pox 
do pass between sheep and goats, although most cause more severe 
disease in sheep. Recombination also occurs between strains of SPV 
producing a spectrum, showing intermediate host preferences and a 
range of virulence [34].

Environment risk factor: Environmental determinants play a 
great role in the occurrence of sheep and goat pox. It had impact on 
the agent, host and vectors as well as interaction between them. These 
predisposing factors have a great role in maintenance of Stomoxys 
calcitrans and the tsetse fly to susceptible animals which are the vectors 
for transmission of disease [25]. 

Pathogenesis
Incubation period of sheep pox is 4-8 of that of goat pox is 4-15 

days. After it inters, goat pox virus replicates locally in the tissues. Since 
the virus is epitheliotropic, it will infest the epithelium tissues of the 
organism. On the 7th day post-inoculation, the virus titer reached to its 
peak. The virus spread to the regional lymph nodes, after 3-4 days of 
primary viremia. The viremia spread in the body, and affected spleen, 
lungs and liver. The virus inhaled may also cause lungs lesions. In skin 
nodules from 7 to 14 days after inoculation, the virus titers persisted 
and decreased with the development of serum antibodies. Within 
24 hours of the appearance of generalized papules, affected animals 
develop conjunctivitis, rhinitis and enlargement of all the superficial 
lymph nodes, in particular the prescapular lymph nodes. Excessive 
salivation can also occur after infection [24]. 

There are five stages in the development of pox infection. Roseola 
stage is stage in which Skin lesions typically begin with small red 
spots with in three days of infection which is followed by papules. 
The affected animals are febrile at this stage. The second stage of pox 
lesion is Papules wich develops after 3 days of roseola stage. Nodular 
skin lesions that are developed from roseola stage (red spots) those are 
hard during palpation. Papules with in 5-6 days are changed to vesicles 
and known as vesicular stage. Pustular stage develops after 3 days of 
vesicular stage. The last stage of pox lesion is scab. Quantitative analysis 
using real-time PCR and isolation of the pathogenesis of Sheep pox 
virus and Goat pox virus in their respective hosts revealed high viral 
loads in skin [35].

Clinical Sign and Finding
Both sheep and goat pox have similar clinical sign [22]. The 

incubation of SGP is between 4-15 Days in field condition [36]. The 
clinical sign of sheep pox can be either malignant or benign. The 
malignant form of sheep pox is mostly common in lamb. Affected lambs 
may die without observable pox lesion. Fevers which peak at 40-42°C, 
dyspnea, and occulonasal discharge and pox lesion on unwooled skin 
are manifested in malignant form of sheep pox. The diseases are more 
severe in young animals than adults. In benign form of sheep pox only 
skin lesions occur particularly under the tail. This form of sheep pox is 
common adult. There is no systemic reaction and the animal recovers 
in 3-4 weeks. Abortion and secondary pneumonia are complications. 
In young the mortality rate may reach 100% while the overall mortality 
may be 50% of the flock. Lesions may be seen on the vulva, prenium, 
nostril and mucous membranes of the mouth. If lesion is present in the 
lung acute respiratory distress occurs [37] (Figures 2 and 3). 

Post mortem Lesions of sheep and goat pox can develop in lung, 
spleen, lymph node and other internal organs. Lesion may also present 
in the mouth, nares, eye or eyelid. Affected mucous membranes may 
become ulcerate or slough and necrotic. Nodules occur in digestive, 
respiratory and urogenital system. Animals with lung lesions may have 
respiratory signs including coughing, nasal discharge and dyspnea. 
Nodules in the digestive system can cause diarrhea. Depression and 
emaciation may be seen in some animals. Abortions can occur but are 
not common. In acute disease some breeds of sheep can die before 
the characteristic skin lesions develop [12]. At necropsy, skin lesions 
have congestion, hemorrhage, edema, vasculitis, and necrosis and will 
be seen to involve all layers of the epidermis, dermis, and, in severe 
cases, extend int the adjacent musculature. Histologically, pox lesions 
have extensive inflammatory, necrotic and proliferative changes. The 
presence of Borrel cells, and intracytoplasmic inclusion bodies similar 
to the inclusions found with all poxviruses, are characteristic of Sheep 
and goat pox. Poxvirus of sheep and got pox can be seen under electron 
microscope and can be readily differentiated from the virus particles 
of contagious pustular dermatitis, but indistinguishable from the 
orthopoxviruses [37]. 

Diagnosis
Sheep and goat Pox can be diagnosed based on observable clinical 

sign like, fever, dyspnea and pox lesion in different parts of the 
unwoolen skin. Clinical pathology and species of affected host are also 
important in the diagnosis of this disease. Epidemiology of the disease 
is also important in diagnoses of sheep and goat pox. As the virus of 
sheep and goat pox are very closely related it’s indistinguishable by 
serologically. It appears that the host preference shown by these viruses 
with respect to either sheep or goats, accompanied by the case history, 
may be regarded as partially affirmative for either sheep pox or goat 
pox, but confirmatory diagnosis requires laboratory studies. It is also 
known that heterologous diagnostic reagents tend to be less efficient 
than homologous reagents for confirmatory diagnosis [38]. 

Figure 2: Malignant form of sheep pox.

Figure 3: Benign form of sheep and goat pox.
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Before collecting or sending any samples, the proper authority’s 
samples should only be sent under secure conditions and to authorized 
laboratories to prevent the spread of the disease. Samples for virus 
isolation must be sent to the laboratory as soon as possible. They should 
be kept cold and shipped on gel packs. If these samples must be shipped 
long distances without refrigeration, glycerol (10%) can be added; tissue 
samples must be large enough that glycerol does not penetrate into the 
centre of the tissue and destroy the virus. Sheep and goat antigen can 
be detected using routine laboratory procedure. Direct fluorescent 
antibody test using edema fluid, Agar gel immuno Diffusion (AGID) 
using biopsies of lymph nodes using specific immune sera and ELISA 
are used to detect sheep and goat pox antigens. Other laboratory 
diagnoses of sheep and goat pox include observation of the virus using 
electron microscope, virus isolation, and indirect fluorescent antibody 
and detection of antibody by virus neutralization test [27], or both; and 
characteristic histopathologic lesions [21].

Sheep and goat pox may have similar clinical sign with 
contagious ecthyma (orf), bluetongue, Parasitic pneumonia, caseous 
lymphadenitis, Insect bites, Sheep scab, Mange and Photsensitization, 
Peste des petits ruminants [10].

Economic Importance
Sheep and goat pox is highly devastating viral systemic disease of 

sheep and got. Sheep and goat pox are among the commonest disease 
of sheep and goat entailing a huge economic loss of the country. These 
two diseases are limiting international trade of animals and animal 
product [13,14]. This disease is fatal in newly introduced animal, but 
may be mild in indigenous breeds from endemic region. The outbreak 
of sheep and goat pox may cause serious stock and economic loss in 
sheep and goat industries [39].

In endemic areas the disease are economically important due to 
production losses because of decreased weight gain, milk yield, damage 
to wool and hides, cause abortion, and increased susceptibility to other 
disease, while also being a direct cause of death. In naïve animal’s 
mortality and Morbidity rates can be very high, approaching 100% 
[40]. In India mortality rate had been 49.5 and took 6 years to recover 
from an outbreak [41].

Sheep and goat pox (SGP) disease can affect trade, import, export 
and intensive production of animals. Flock size, number of adult 
animals and number of days of illness play significantly in influencing 
the economic losses due to Sheep Pox [42,43].

Management Strategies 
Sheep and goat pox has no effective treatment so treatment of 

sheep and goat pox should be directed to control secondary bacteria 
infection. So parenteral administration of abroad spectrum antibiotic 
is important to control secondary bacterial infection. Clean, well 
ventilated enclosure and balanced diet should be provided. If Animals 
are unable to feed 100/o glucose saline should be given parentally. To 
limit secondary bacterial complication all diseased animal should be 
treated with antibiotics. Wash and clean the nostril with weak solution 
of potassium permanganate (1:10000) to relieve respiratory related 
sign. Topically applying antibiotic ointment is important for skin 
lesion [42]. Heating at 56°C (133°F) for 2 hours, or to 65°C (149°F) for 
30 minutes are reported to destroy Capripoxviruses. Although some 
strains are resistant to ether, capirpoxvirus are generally inactivated 
by chloroform, formalin and ether 20%. Capripoxviruses are generally 
sensitive to ether (20%), formalin and chloroform [12].

Vaccination with commercially available live attenuated vaccines 
has been applied as the main control measure for SPP/GTP in endemic 
regions. Annual vaccinations using live attenuated SPP vaccines 
provide good protection and are able to control the outbreaks when 
the minimal coverage of 75 % is reached and maintained. Experience 
obtained from the FAO Regional Animal Disease Surveillance and 
Control Network for SPP eradication programme in 2000 within 
Maghreb countries demonstrated that a considerable reduction in 
SPP cases was achieved when the goal for vaccination coverage was 
set between 75 and 90 % [44]. To control loss from sheep and goat pox 
vaccination is an effective means of controlling in area where disease 
is endemic. As they do not provide long lasting immunity, killed 
vaccine have not yet proven to be practical under field condition. For 
protection of sheep and goat pox modified live vaccine can also used. 
Roman strain vaccine has been used effectively for many years for the 
control of sheep and goat pox [45,46].

As per the guidelines OIE, eradication of sheep and goat pox can 
be adopted the same strategy as followed incase of rinder pest. This 
can be applied after serological surveillance for a period of 2 years 
and cessation of vaccination program followed by an initial mass 
vaccination. In general, to declare a country free from SGP about ten 
years is required [47-49].

Conclusion
Sheep and goat pox are the most serious viral disease of sheep and 

goat. It is economically important disease as it causes high morbidity 
and mortality rate in sheep and goat industries. These diseases are widely 
distributed in Middle East, Africa, central Asia and Indian content. 
Direct or indirect contact with infected animal or fomite, and vectors 
are some important means of this disease. Since these diseases have no 
effective drug the treatment should be directed at preventing secondary 
bacterial infection. Movement of animals and animal products should 
be restricted during disease outbreak. Carcass and any skins, wool 
or fiber which may have been contaminated should be either burned 
or buried. Furthermore, insects that are potential vectors to transmit 
virus should also be controlled and animal should be vaccinated with 
commercially available attenuated vaccine as the main control measure 
in endemic regions.
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