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Importance
Peste des petits ruminants (PPR) is a highly contagious viral disease that mainly
affects sheep and goats. Heavy losses can be seen, especially in goats, with morbidity
and mortality rates sometimes approaching 80-100%. At one time, peste des petits
ruminants was thought to be restricted to the Middle East and limited areas of Africa
and Asia. Recently, its range has expanded in both Africa and Asia. In addition,
infections and clinical cases have been recognized in other ungulates, particularly
antelope and wild relatives of sheep and goats, but also camels and water buffalo.
Some clinical cases and outbreaks in these animals have been severe, and there is a
risk that PPR could threaten the conservation of certain wildlife.

Etiology
Peste des petits ruminants virus (PPRV) is a member of the genus Morbillivirus in
the family Paramyxoviridae. Four genetic lineages (lineages 1-4) and a number of viral
strains have been identified. Lineage 4 viruses have become especially prevalent in
recent years. PPRV is closely related to rinderpest virus, which has been eradicated.

Species Affected
Among domesticated animals, peste des petits ruminants is primarily a disease of
goats and sheep. PPRV has also been implicated, either alone or with other pathogens,
in a few outbreaks in camels and water buffalo. Cattle can be infected but they do not
seem to develop clinical signs, and are not known to transmit PPRV to other animals.
No clinical signs were reported in experimentally infected pigs, which also appear to
be dead-end hosts.
Many species of antelope (e.g., gazelle, impala, bushbuck, springbuck) and wild
relatives of domesticated small ruminants are susceptible to PPRV. Clinical cases
have been reported in gazelles (e.g., Dorcas gazelle, Gazella dorcas; Thomson's
gazelle, Gazella thomsoni; Rheem gazelle, Gazella subgutturosa marica; Arabian
gazelle, Gazella gazella), bushbuck (Tragelaphus scriptus), impala (Aepyceros
melampus), springbuck (Antidorcas marsupialis), gemsbok (Oryx gazella), bharal
(Pseudois nayaur), Sindh ibex (Capra aegagus blythi), wild goats/ bezoar ibex
(Capra aegagrus), Nubian ibex (Capra nubiana), Afghan Markhor goat (Capra
falconeri), Barbary sheep (Ammotragus lervia) and Laristan sheep (Ovis gmelini
laristanica). PPRV is thought to have been responsible for an outbreak that affected
both gazelle and deer in Saudi Arabia in the 1980s, and white-tailed deer (Odocoileus
virginianus) can be infected experimentally. Subclinical infections were reported in
captive nilgai (Tragelophinae). Evidence of infection (antibodies and/or virological
evidence of infection) has been demonstrated in additional species, such as goitered
gazelle (Gazella subgutturosa subgutturosa), African grey duiker (Sylvicapra
grimmia), Bubal hartebeest (Alcelaphus buselaphus), waterbuck (Kobus
ellipsiprymnus), kob (Kobus kob) and African buffalo (Syncerus caffer). Whether
wild ruminants are important in the epidemiology of this disease is unknown.
Currently, there is no evidence that the virus circulates in wild ruminants
independently of its presence in domesticated sheep and goats.
PPRV (lineage IV) nucleic acids were recently detected in the tissues of an
Asiatic lion (Panthera leo persica) that died of trypanosomiasis.
Zoonotic potential
There is no evidence that humans are susceptible to PPRV

Geographic Distribution
Peste des petits ruminants occurs in parts of Africa and Asia, and most of the
Middle East. At present, lineages 1 through 4 have been reported in parts of Africa,
and lineages 3 and 4 occur in the Middle East. In Africa, PPRV was once restricted to
areas south of the Sahara desert and north of the equator, and most cases were
reported in West Africa. However, viruses have now spread north, south and east of
these boundaries (including into North Africa). Likewise, PPRV has historically
existed on the Indian subcontinent in Asia, but recently caused outbreaks in additional
countries including Nepal, Vietnam and China. Only lineage 4 is currently known to
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exist in Asia. Lineage 3 was detected in southern India in
1992, but it has not been reported since that time.

Transmission
Transmission of PPRV mainly occurs during close
contact. Inhalation is thought to be an important route of
spread. This virus can be shed during the incubation period,
and has been found in nasal and ocular secretions, saliva,
urine and feces. It probably occurs in milk. While long-term
carriage is not thought to occur, some recent studies have
detected viral antigens and/or nucleic acids in the feces of
clinically recovered goats for as long as 1 to 3 months.
Whether live virus is also present, and if so, for how long,
has not been determined. Little is known about virus
shedding and transmission in other species, such as camels
and antelope. PPRV is relatively fragile in the environment,
and long distance aerosol transmission is unlikely; in cool
temperatures and in the dark, this virus has been shown to
spread for approximately 10 meters.
Fomites such as water, feed troughs and bedding can
probably transmit PPRV for a short time, but do not remain
infectious for long periods. There is very little information
on the survival of PPRV in the environment; however, this
virus is very similar to rinderpest virus, which is inactivated
by ultraviolet light and desiccation within 3-4 days or less
(depending on the specific environment), and normally
survives for very short periods in carcasses. Temperatures
above 70°C, as well as pH less than 5.6 or greater than 9.6,
are also expected to inactivate PPRV. Rinderpest virus has
been reported to survive for a time in refrigerated meat, and
for several months in salted or frozen meat, and the survival
of PPRV in meat might be similar.

Disinfection
PPRV can be inactivated by many disinfectants
including alkalis (sodium carbonate, sodium hydroxide),
halogens (sodium hypochlorite), phenolic compounds, citric
acid, alcohols and iodophores.

Incubation Period
The incubation period can range from 2 to 10 days; in
most cases, clinical signs appear in 3-6 days.

Clinical Signs
The severity of the clinical signs can vary with the
animal’s species, breed and immunity to PPRV.
Immunosuppression caused by this virus can exacerbate
concurrent infections, contributing to the clinical signs.
Sheep and goats
Peracute cases can be seen when PPRV first infects
naïve populations of sheep or goats. In this form, the
clinical signs are generally limited to high fever, severe
depression and death. More often, the illness is subacute or
acute. In acute cases, the initial signs include a sudden high
fever, inappetence, marked depression and somnolence.
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Serous nasal and ocular discharges appear soon after the
onset of clinical signs; these discharges generally become
mucopurulent from secondary bacterial infections. Matting
is common around the eyes, and the nose may become
obstructed. Within a few days, the gums become
hyperemic, and small, gray, necrotic foci, covering shallow
erosions, begin to appear in the mouth. (If these lesions are
difficult to find, rubbing a finger across the gums and palate
may recover foul-smelling exudates and shreds of tissue.)
The oral lesions are painful, and animals may resist opening
their mouths. Salivation is usually increased. In some cases,
the mouth lesions resolve rapidly. In others, they enlarge,
spread and coalesce. While lesions are most common on the
lips and gums, they can also be found on the dental pad,
palate, cheeks and their papillae, and tongue. In severe
cases, the mouth may be completely covered in thick,
cheesy material. The lips are often swollen, cracked and
crusted, and the breath of animals with severe stomatitis is
fetid. Necrotic lesions may also be detected on other
mucous membranes, including those of the nasal cavity,
vulva and vagina.
Many animals also develop profuse diarrhea, which
may be watery, fetid and/ or blood-stained, and sometimes
contains shreds of tissue. Severely affected animals can
become dehydrated and emaciated. Rapid respiration is also
common, and dyspnea, coughing and other signs of
pneumonia may be seen. Pasteurellosis is a frequent
complication. In addition, some animals may abort. In the
late stages of the disease, small nodules resembling
contagious ecthyma or sheep/goat pox can appear in the
skin around the muzzle. The cause of these lesions is
unknown. Deaths are usually the result of dehydration
and/or pneumonia. Animals that do not die often have a
prolonged convalescence.
Some animals have subacute or mild cases of PPR,
which can last up to 2 weeks. The clinical signs are
variable, but often include respiratory signs. Asymptomatic
infections are also seen.
Camels
Respiratory disease was the predominant syndrome in
PPRV-infected camels during one outbreak in Ethiopia.
This outbreak may have been complicated by Streptococcus
equi. Concurrent infections with PPRV and other
respiratory pathogens were found in the lungs of apparently
healthy camels sampled from abattoirs in Sudan.
An outbreak among camels in Sudan was characterized
by sudden death in some animals, and a more prolonged
course in others. The most prominent clinical signs in the
latter cases were yellowish diarrhea, which later became
bloody, and abortions. Other reported signs included
subcutaneous edema, submandibular swelling, “chest pain,”
infrequent coughing, decreased milk production, weight
loss and increased water consumption. Although all ages
were affected, fatal cases were most common in animals
that were pregnant or had recently given birth.
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Water buffalo, cattle and pigs
A highly fatal outbreak in water buffalo was
characterized by depression, profuse salivation and
conjunctival congestion; however, the animals were not
reported to be febrile. Experimentally infected 3-5-monthold water buffalo calves developed a fever but no other
clinical signs, and died in 30-35 days. Gastrointestinal
lesions were found in these calves at necropsy.
Cattle are usually asymptomatic; however, clinical
signs have been reported in experimentally infected calves,
and it is possible that some cattle in poor condition might
become symptomatic. If they did, the syndrome would
probably resemble rinderpest.
Experimentally infected pigs remained asymptomatic.
Wild ungulates
Clinical signs have been described in a few exotic
species. Deer can have signs similar to sheep and goats, but
subclinical infections have also been reported. Captive
gazelles became severely ill during one outbreak. The
initial signs were anorexia and depression, followed by
fever, lacrimation, congested mucous membranes, nasal
discharges, small erosions on the tongue, salivation and
diarrhea. All affected animals died. Similar signs were
reported in Sindh ibex. Elevated respiratory rates,
lacrimation, congested mucous membranes, ocular and
nasal discharges, sneezing and ocular lesions (ulcerative
keratitis and conjunctivitis) were documented in wild goats.
Clinical descriptions of live animals were not available
from one outbreak in the United Arab Emirates; however,
necropsy findings indicated involvement of the lower
gastrointestinal tract (e.g., catarrhal to hemorrhagic colitis)
and lungs (congestion, subacute bronchointerstitial
pneumonia with occasional suppurative or fibrinopurulent
pneumonia). However, no lesions were found in the upper
digestive and respiratory tracts, including the oral mucous
membranes, during this outbreak. Lameness has been
reported in some wild ruminants, but not definitively linked
to PPR.

Post Mortem Lesions
The postmortem lesions are characterized by
inflammatory and necrotic lesions in the oral cavity and
throughout the gastrointestinal tract. The respiratory tract is
also affected in many cases.
The carcass is often emaciated and/or dehydrated, and
there may be evidence of diarrhea, serous or mucopurulent
oculonasal discharges, crusted scabs on the lips, and
necrotic stomatitis. Erosions, which are shallow and sharply
demarcated from normal epithelium, may be found in the
mouth, and sometimes in the pharynx and upper esophagus.
Similar lesions may be detected on the vulva and vaginal
mucous membranes of some animals. Erosions are common
in the abomasum, but the rumen, reticulum and omasum are
not significantly involved (although erosions are
occasionally found on the pillars of the rumen).
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Hemorrhagic streaks and erosions may also occur in the
duodenum and the terminal ileum, but other segments of the
small intestine are generally spared. The Peyer’s patches
often have extensive necrosis, which can lead to ulceration.
The most severe lesions are seen in the large intestine,
particularly around the ileocecal valve, at the cecocolic
junction and in the rectum. “Zebra stripes” or “tiger stripes”
of congestion, hemorrhage or darkened tissue are
sometimes found in the posterior part of the colon on the
mucosal folds. (These stripes can also be seen in animals
with diarrhea and tenesmus from other causes). Respiratory
lesions are also common, and may include congestion of the
lungs; small erosions and petechiae in the nasal mucosa,
turbinates, larynx and trachea; and bronchopneumonia.
Blood-tinged, frothy exudates have been reported in the
tracheas of some experimentally infected goats. The lymph
nodes, particularly those associated with the respiratory and
gastrointestinal tracts, are generally congested, enlarged and
edematous, and the liver and spleen may have necrotic
lesions. In peracute cases, the lesions may be limited to
congestion of the ileocecal valve and bronchopneumonia.
The most prominent lesions in an outbreak among
camels in Sudan included congestion and consolidation of
the lungs (primarily the apical lobes), and inflammation and
hemorrhages of the small intestine and stomach, together
with enlarged lymph nodes and a pale, fragile liver. Oral
lesions (swelling of the lips and hemorrhagic ulcers on the
tongue) were reported in one animal.
The gross lesions in wild small ruminants and water
buffalo are generally reported to be similar to those in sheep
and goats. However, hemorrhagic and edematous
gastroenteritis was found to involve the abomasum and all
segments of the intestines in infected water buffalo. The
presence of oral lesions might also be inconsistent in some
wild species. Small erosions were found on the tongue of
gazelles in one outbreak, and the esophagus contained thick
mucoid deposits along the walls. However, oral lesions and
erosive mucosal lesions were absent from the upper
intestinal and respiratory tracts of affected ungulates during
another outbreak. In addition, congestion has been reported
in visceral organs such as the liver, kidney, pancreas, spleen
and brain of wild ruminants.

Diagnostic Tests
PPRV, its nucleic acids or antigens can be detected in
whole blood, swabs of ocular and nasal discharges and/or
swabs of buccal and rectal mucosa. In one study, nucleic
acids were detected in the buffy coat, but serum was much
less likely to be diagnostic. Samples for virus isolation
should be collected during the acute stage of the disease,
preferably from animals with a high fever that have not yet
developed diarrhea. At necropsy, samples can be collected
from lymph nodes (particularly the mesenteric and
bronchial nodes), lungs, spleen, tonsils and affected
sections of the intestinal tract (e.g. ileum and large
intestine).
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In endemic regions, PPR is often diagnosed by
detecting viral nucleic acids with RT-PCR assays. This
disease can also be confirmed by virus isolation, but
recovery of the virus is not always successful. At present,
PPRV is usually isolated in African green monkey kidney
(Vero) cells, although other cell lines have also been
employed. The identity of the virus can be confirmed by
virus neutralization or other methods.
PPRV antigens can be detected by immunocapture
ELISA (ICE), counter immunoelectrophoresis (CIEP) or
agar gel immunodiffusion (AGID). CEIP and ICE can
distinguish PPRV from rinderpest virus, but the AGID test
cannot differentiate these two viruses. AGID is also
relatively insensitive, and may not be able to detect small
quantities of viral antigens in milder forms of PPR.
Immunofluorescence and immunochemistry can be used on
conjunctival smears and tissue samples collected at
necropsy.
Serological tests include virus neutralization and
competitive ELISA assays. Both tests can distinguish peste
des petits ruminants from rinderpest; this is not always
possibly with older serological tests such as complement
fixation. Whenever possible, paired sera should be taken
rather than single samples. However, in countries that are
PPRV-free, a single serum sample (taken at least a week
after the onset of clinical signs) may be diagnostic.

Treatment
There is no specific treatment for PPR; however,
supportive care and treatment of bacterial and parasitic
coinfections may decrease mortality.

Control
Disease reporting
A quick response is vital for containing outbreaks in
PPRV-free regions. Veterinarians who encounter or suspect
this disease should follow their national and/or local
guidelines for disease reporting. In the U.S., state or federal
veterinary authorities should be informed immediately.
Prevention
PPRV is a short-lived virus in the environment, and it
is usually spread by direct contact, and introduced by
infected animals. Import controls, movement restrictions,
testing and quarantine are used to exclude the virus from
nonendemic areas.
In regions where peste des petits ruminants is not
endemic, it can be eradicated with a combination of
quarantines, movement controls, euthanasia of infected and
exposed animals, and cleaning and disinfection of infected
premises. Ring vaccination and/or vaccination of high-risk
populations may also be helpful. The rapid inactivation of
PPRV in the environment aids eradication; this virus is
thought to remain viable for less than four days outside the
animal. Carcasses are generally buried or burned. Care
should be taken to prevent the virus from spreading to
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susceptible or potentially susceptible wild populations such
as deer, gazelles, wild sheep or feral goats.
Peste des petits ruminants is controlled in endemic
areas by vaccination. Animals that recover develop good
immunity, which persists for at least four years and possibly
lifelong. Some vaccines are also reported to be highly
effective and provide long-term immunity. Animals may
shed some vaccine strains.
To help protect susceptible wildlife and captive wild
animals in endemic regions, they should not be allowed to
have contact with sheep and goats. It might also be possible
to vaccinate exotic species, but there is currently little
information on the safety and efficacy of sheep/goat PPR
vaccines in other animals. One outbreak among Sindh ibex
at a wild animal part seemed to be controlled by vaccinating
domesticated small ruminants and disinfecting common
water sources in nearby villages.

Morbidity and Mortality
Exposure to PPRV can be common among small
ruminants in endemic regions, with seroprevalence rates
ranging from < 2% to greater than 50%. These rates are
often higher in sheep than goats. Several studies reported
that up to 20% of camels and cattle also had antibodies to
PPRV, and one study from Pakistan found that 42% of
cattle and 67% of water buffalo (most born after rinderpest
had been eradicated) were seropositive.
Peste des petits ruminants is highly contagious when it
first occurs in a naïve population. Periodic outbreaks may
also be seen in endemic regions, particularly when animals
are mixed or new animals are introduced into a herd. Some
epizootics are associated with changes in weather, such as
the beginning of the rainy season or a cold, dry period. How
this virus is maintained between outbreaks is uncertain.
Some sources suggest that it might circulate subclinically in
small ruminant populations, emerging when immunity
wanes or naive animals are introduced.
The severity of the disease varies with the host’s
species, immunity, breed, age and concurrent illnesses or
infections. Some isolates can cause serious illness in one
breed of goats, but mild disease in another. At least two
comparative experimental studies, as well as some
outbreaks in the field, have suggested that clinical cases are
more severe in goats than sheep; however, there have also
been reports of outbreaks among sheep where signs in goats
were mild. In endemic regions, animals between three
months and two years of age are most severely affected;
young animals that are still nursing and older animals tend
to be spared.
The morbidity and case fatality rates in small
ruminants can reach levels of 80-90% or greater,
particularly in naïve herds and young animals; however,
these rates tend to be lower in endemic areas, and morbidity
and mortality rates in some individual flocks are reported to
be as low as 10-20%. Few cases have been reported in other
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domesticated ruminants. In an outbreak among water
buffalo in India, the case fatality rate was 96%. Fifty of 385
water buffalos were affected; most (38) of these cases
occurred in animals that had been recently introduced into
the herd and were not yet vaccinated against rinderpest.
During a countrywide outbreak among camels in Ethiopia,
the morbidity rate was greater than 90%, and the mortality
rate ranged from 5% to 70%. In another outbreak affecting
camels in Sudan, mortality rates were 0% t0 50%, and
fatalities were most common in animals that were pregnant
or had recently given birth.
High case fatality rates have been reported in some
exotic ungulates. During one outbreak in captive gazelles,
the morbidity rate was 51% and the case fatality rate was
100%. High case fatality (100%) was also reported among
wild ungulates, including various antelope species. in an
outbreak in the United Arab Emirates. An outbreak among
wild Sindh ibex in Pakistan was likewise severe.

Internet Resources
Food and Agriculture Organization (FAO) of the United
Nations. Recognizing peste des petits ruminants. A field
manual
http://www.fao.org/docrep/003/x1703e/x1703e00.htm
The Merck Veterinary Manual
http://www.merckvetmanual.com/mvm/index.html
United States Animal Health Association. Foreign Animal
Diseases
http://www.aphis.usda.gov/emergency_response/downloa
ds/nahems/fad.pdf
World Organization for Animal Health (OIE)
http://www.oie.int
OIE Manual of Diagnostic Tests and Vaccines for
Terrestrial Animals
http://www.oie.int/international-standardsetting/terrestrial-manual/access-online/
OIE Terrestrial Animal Health Code
http://www.oie.int/international-standardsetting/terrestrial-code/access-online/

References
Abraham G, Sintayehu A, Libeau G, Albina E, Roger F,
Laekemariam Y, Abayneh D, Awoke KM. Antibody
seroprevalences against peste des petits ruminants (PPR) virus
in camels, cattle, goats and sheep in Ethiopia. Prev Vet Med.
2005;70(1–2): 51-7.
Abubakar M, Arshed MJ, Zahur AB, Ali Q, Banyard AC. Natural
infection with peste des petits ruminants virus: a pre and post
vaccinal assessment following an outbreak scenario. Virus
Res. 2012;167(1):43-7.

Last Updated: August 2015

Abubakar M, Jamal SM, Arshed MJ, Hussain M, Ali Q. Peste des
petits ruminants virus (PPRV) infection; its association with
species, seasonal variations and geography. Trop Anim Health
Prod. 2009;41(7):1197-202.
Abubakar M, Rajput ZI, Arshed MJ, Sarwar G, Ali Q. Evidence of
peste des petits ruminants virus (PPRV) infection in Sindh
Ibex (Capra aegagrus blythi) in Pakistan as confirmed by
detection of antigen and antibody. Trop Anim Health Prod.
2011;43(4):745-7.
Albayrak H, Gür S. A serologic investigation for peste des petits
ruminants infection in sheep, cattle and camels (Camelus
dromedarius) in Aydin province, West Anatolia. Trop Anim
Health Prod. 2010;42(2):151-3.
Albina E, Kwiatek O, Minet C, Lancelot R, de Almeida RS,
Libeau G. Peste des petits ruminants, the next eradicated
animal disease? Vet Microbiol. 2013;165:38-44.
Al-Majali AM, Hussain NO, Amarin NM, Majok AA.
Seroprevalence of, and risk factors for, peste des petits
ruminants in sheep and goats in northern Jordan. Prev Vet
Med. 2008;85(1-2):1-8.
Balamurugan V, Krishnamoorthy P, Veeregowda BM, Sen A,
Rajak KK, Bhanuprakash V, Gajendragad MR, Prabhudas K.
Seroprevalence of peste des petits ruminants in cattle and
buffaloes from southern peninsular India. Trop Anim Health
Prod. 2012;44(2):301-6.
Balamurugan V, Sen A, Venkatesan G, Bhanot V, Yadav V,
Bhanuprakash V, Singh RK.Peste des petits ruminants virus
detected in tissues from an Asiatic lion (Panthera leo persica)
belongs to Asian lineage IV. J Vet Sci. 2012;13(2):203-6.
Banyard AC, Parida S, Batten C, Oura C, Kwiatek O, Libeau G.
Global distribution of peste des petits ruminants virus and
prospects for improved diagnosis and control. J Gen Virol.
2010;91(Pt 12):2885-97.
Bao J, Wang Q, Parida S, Liu C, Zhang L, Zhao W, Wang Z.
Complete genome sequence of a este des petits ruminants
virus recovered from wild bharal in Tibet, China. J Virol.
2012;86(19):10885-6.
Bazarghani TT, Charkhkar S, Doroudi J, Bani Hassan E. A review
on peste des petits ruminants (PPR) with special reference to
PPR in Iran. J Vet Med B Infect Dis Vet Public Health.
2006;53 Suppl 1:17-8.
Chauhan HC, Lambade PS, Sen A, Dadawala AI, Ranaware PB,
Chandel B, Joshi DV, Patel SS, Pankaj K, Shah NM, Kher
HN. The use of pathological and histopathological techniques
in the diagnosis of peste des petits ruminants in India.Vet Ital.
2011;47(1):41-7.
Couacy-Hymann E, Bodjo SC, Danho T, Koffi MY, Libeau G,
Diallo A. Early detection of viral excretion from
experimentally infected goats with peste-des-petits ruminants
virus. Prev Vet Med. 2007;78(1):85-8.
Dhar P, Sreenivasa BP, Barrett T, Corteyn M, Singh RP,
Bandyopadhyay SK. Recent epidemiology of peste des petits
ruminants virus (PPRV). Vet Microbiol. 2002;88:153-9.
Diop M, Sarr J, Libeau G. Evaluation of novel diagnostic tools for
peste des petits ruminants virus in naturally infected goat
herds. Epidemiol Infect. 2005;133:711-7.
Dundon WG, Kihu SM, Gitao GC, Bebora LC, John NM, Oyugi
JO, Loitsch A, Diallo A. Detection and genome analysis of a
lineage III peste des petits ruminants virus in Kenya in 2011.
Transbound Emerg Dis. 2015 May 11 [Epub ahead of print].

© 2004-2015

page 5 of 7

Peste des Petits Ruminants
El Harrak M, Touil N, Loutfi C, Hammouchi M, Parida S, Sebbar
G, Chaffai N, Harif B, Messoudi N, Batten C, Oura CA. A
reliable and reproducible experimental challenge model for
peste des petits ruminants virus. J Clin Microbiol.
2012;50(11):3738-40.
Elzein EM, Housawi FM, Bashareek Y, Gameel AA, Al-Afaleq
AI, Anderson E. Severe PPR infection in gazelles kept under
semi-free range conditions. J Vet Med B Infect Dis Vet Public
Health. 2004;51:68-71.
Ezeibe MC, Okoroafor ON, Ngene AA, Eze JI, Eze IC, Ugonabo
JA. Persistent detection of peste de petits ruminants antigen in
the faeces of recovered goats. Trop Anim Health Prod.
2008;40:517-9.
Govindarajan R, Koteeswaran A, Venugopalan AT, Shyam G,
Shaouna S, Shaila MS, Ramachandran S. Isolation of pestes
des petits ruminants virus from an outbreak in Indian buffalo
(Bubalus bubalis). Vet Rec. 1997;141:573-4.
Gregory G, Douglas I, Geering B, Hooper P. Australian
emergency veterinary plan (Ausvetplan). Disease strategy.
Peste des petits ruminants [online]. Agriculture and Resource
Management Council of Australia and New Zealand;1996.
Available at:
http://www.animalhealthaustralia.com.au/fms/Animal%20Hea
lth%20Australia/AUSVETPLAN/pprfinal.pdf.* Accessed 4
Sept 2008.
Gür S, Albayrak H. Seroprevalance of peste des petits ruminants
(PPR) in goitered gazelle (Gazella subgutturosa subgutturosa)
in Turkey. J Wildl Dis. 2010;46(2):673-7.
Hammouchi M, Loutfi C, Sebbar G, Touil N, Chaffai N, Batten C,
Harif B, Oura C, El Harrak M. Experimental infection of
alpine goats with a Moroccan strain of peste des petits
ruminants virus (PPRV). Vet Microbiol. 2012;160(1-2):240-4.
Haroun M, Hajer I., Mukhtar M, Ali BE. Detection of antibodies
against peste des petits ruminants virus in sera of cattle,
camels, sheep and goats in Sudan. Vet Res Comm.
2002;26:537-41.
Ismail TM, Hassas HB, Nawal MA, Rakha GM, Abdel-Halim
MM,.Fatebia MM. Studies on prevalence of rinderpest and
peste des petit ruminants antibodies in camel sera in Egypt.
Vet Med J Giza. 1992;10:49-53.
Khalafalla AI, Saeed IK, Ali YH, Abdurrahman MB, Kwiatek O,
Libeau G, Obeida AA, Abbas Z. An outbreak of peste des
petits ruminants (PPR) in camels in the Sudan. Acta Trop.
2010;116(2):161-5.
Khan HA, Siddique M, Sajjad-ur-Rahman, Abubakar M, Ashraf
M. The detection of antibody against peste des petits
ruminants virus in sheep, goats, cattle and buffaloes. Trop
Anim Health Prod. 2008;40(7):521-7.
Kinne J, Kreutzer R, Kreutzer M, Wernery U, Wohlsein P. Peste
des petits ruminants in Arabian wildlife. Epidemiol Infect.
2010 Aug;138(8):1211-4.
Kul O, Kabakci N, Atmaca HT, Ozkul A. Natural peste des petits
ruminants virus infection: novel pathologic findings
resembling other morbillivirus infections. Vet Pathol.
2007;44:479-86.

Last Updated: August 2015

Kumar KS Babu A, Sundarapandian G, Roy P, Thangavelu A,
Kumar KS, Arumugam R, Chandran ND, Muniraju M,
Mahapatra M, Banyard AC, Manohar BM, Parida S.
Molecular characterisation of lineage IV peste des petits
ruminants virus using multi gene sequence data. Vet
Microbiol. 2014;174(1-2):39-49.
Kumar P, Tripathi BN, Sharma AK, Kumar R, Sreenivasa BP,
Singh RP, Dhar P, Bandyopadhyay SK. Pathological and
immunohistochemical study of experimental peste des petits
ruminants virus infection in goats. J Vet Med B Infect Dis Vet
Public Health. 2004;51:153-9.
Liu W, Wu X, Wang Z, Bao J, Li L, Zhao Y, Li J. Virus excretion
and antibody dynamics in goats inoculated with a field isolate
of peste des petits ruminants virus. Transbound Emerg Dis.
2013;60 Suppl 2:63-8.
Luka PD, Ayebazibwe C, Shamaki D, Mwiine FN, Erume J.
Sample type is vital for diagnosing infection with peste des
petits ruminants virus by reverse transcription PCR. J Vet Sci.
2012;13(3):323-5.
Muniraju M, Munir M, Parthiban AR, Banyard AC, Bao J, Wang
Z, Ayebazibwe C, Ayelet G, El Harrak M, Mahapatra M,
Libeau G, Batten C, Parida S. Molecular evolution of peste
des petits ruminants virus. Emerg Infect Dis.
2014;20(12):2023-33.
Munir M. Role of wild small ruminants in the epidemiology of
peste des petits ruminants. Transbound Emerg Dis.
2014;61(5):411-24.
Ngangnou A, Zoyem N, Hamet M, Abdoulkadiri S. Evaluation de
la protection vaccinale contre la peste bovine au Cameroun III.
Evaluation globale. Revue d’élevage et de médecine
vétérinaire des pays tropicaux 1996; 49(1):18–22.
Ozkul A, Akca Y, Alkan F, Barrett T, Karaoglu T, Daglap SB,
Anderson J, Yesilbag K, Cokcaliskan C, Genacy A, Burgu I.
Prevalence, distribution and host range of peste des petits
ruminants virus, Turkey. Emerg Infect Dis. 2002;8(7):708-12.
Raghavendra AG, Gajendragad MR, Sengupta PP, Patil SS,
Tiwari CB, Balumahendiran M, Sankri V, Prabhudas K.
Seroepidemiology of peste des petits ruminants in sheep and
goats of southern peninsular India. Rev Sci Tech.
2008;27(3):861-7.
Roeder PL, Obi TU. Food and Agriculture Organization [FAO] of
the United Nations. Recognizing peste des petits ruminants. A
field manual [online]. FAO; 1999. Available at:
http://www.fao.org/docrep/003/x1703e/x1703e00.htm.
Accessed 4 Sept 2008.
Roger F, Libeau G, Sechi LA, Grillet C, Yigezu LM, Diallo A.
Investigations on new epizootic described on camels (Camelus
dromedarius) in Ethiopia. In: Proceedings of the 2000
International Conference on Emerging Infectious Diseases
(ICEID). 2000 Jul 16-19; Atlanta, GA. Available at:
http://publications.cirad.fr/une_notice.php?dk=479018.*
Accessed 3 Sept 2008.
Saliki JT, Wohlstein P. Peste des petits ruminants. In: Foreign
animal diseases. 7th edition. Boca Raton, FL: United States
Animal Health Association; 2008. p.357-363
Sa RC, Bailey TA, O'Donovan D, Wernery U, Kilgallon CP.
Assessment of seroconversion to a peste des petits ruminants
virus live vaccine in Arabian oryx (Oryx leucoryx). Vet Rec.
2013;173(24):609.

© 2004-2015

page 6 of 7

Peste des Petits Ruminants
Saeed IK, Ali YH, AbdulRahman MB, Mohammed ZA, Osman
HM, Taha KM, Musa MZ, Khalafalla AI. Mixed infection of
peste des petits ruminants virus (PPRV) and other respiratory
viruses in dromedary camels in Sudan, an abattoir study. Trop
Anim Health Prod. 2015;47(5):995-8.
Saeed IK, Ali YH, Khalafalla AI, Rahman-Mahasin EA. Current
situation of peste des petits ruminants (PPR) in the Sudan.
Trop Anim Health Prod. 2010;42(1):89-93.
Sen A, Saravanan P, Balamurugan V, Rajak KK, Sudhakar SB,
Bhanuprakash V, Parida S, Singh RK. Vaccines against peste
des petits ruminants virus. Expert Rev Vaccines.
2010;9(7):785-96.
Singh RP. Control strategies for peste des petits ruminants in
small ruminants of India. Rev Sci Tech. 2011;30(3):879-87.
Sreenivasa BP, Singh RP, Mondal B, Dhar P, Bandyopadhyay SK.
Marmoset B95a cells: a sensitive system for cultivation of
peste des petits ruminants (PPR) virus. Vet Res Commun.
2006;30:103-8.
Taylor W, Barret T. Peste des petits ruminants. In: Kahn CM, Line
S, Aiello SE, editors. The Merck veterinary manual. 10th ed.
Whitehouse Station, NJ: Merck and Co; 2012. Available at:
http://www.merckvetmanual.com/mvm/generalized_condition
s/peste_des_petits_ruminants/overview_of_peste_des_petits_r
uminants.html. Accessed 26 Aug 2015.
Tounkara K, Traore A, Traore AP, Sidibe S, Samake, Diallo BO,
Diallo A. Epidémiologie de la peste des petits ruminants
(PPR) et de la peste bovine au Mali: enquètes sérologiques.
Revue d’élevage et de médecine vétérinaire des pays tropicaux
1996;49(4): 273-7.
Truong T, Boshra H, Embury-Hyatt C, Nfon C, Gerdts V, Tikoo
S, .Babiuk LA, Kara P, Chetty T, Mather A, Wallace DB,
Babiuk S. Peste des petits ruminants virus tissue tropism and
pathogenesis in sheep and goats following experimental
infection. PLoS One. 2014;9(1):e87145.
Wernike K, Eschbaumer M, Breithaupt A, Maltzan J, Wiesner H,
Beer M, Hoffmann B. Experimental infection of sheep and
goats with a recent isolate of peste des petits ruminants virus
from Kurdistan. Vet Microbiol. 2014;172(1-2):140-5.
World Organization for Animal Health [OIE] . Technical disease
cards [online]. Paris: OIE; 2002. Peste des petits ruminants.
Available at:
http://www.oie.int/eng/maladies/fiches/a_A050.htm.*
Accessed 29 Aug 2008.
World Organization for Animal Health [OIE]. Manual of
diagnostic tests and vaccines for terrestrial animals [online].
Paris: OIE; 2008. Peste des petits ruminants. Available at:
http://www.oie.int/fileadmin/Home/eng/Health_standards/tah
m/2.07.11_PPR.pdf. Accessed 28 Aug 2015.
Yesilbag K, Yilmaz Z, Golcu E, Ozkul A. Peste des petits
ruminants outbreak in western Turkey. Vet Rec 2005;157:2601.
*Link defunct as of 2015.

Last Updated: August 2015

© 2004-2015

page 7 of 7

