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Peste des Petits Ruminants (PPR) is a highly transmissible and contagious disease in small wild and
domesticated ruminants, particularly goats and sheep. Commonly called ‘Goat Plague’; it's caused by
Peste des Petits Ruminants Virus (PPRV). The aim of this review is to draw the attention by updating the
available literature on PPRV, and stresses upon its eradication from Pakistan. Mixing of herds,
movement of animals across borders, confining animals during rainy and winter seasons are risk factors
for transmission of PPR. Wild small ruminants play a major role in the epidemiology of PPR. This review
found out that wild animals are not responsible in the spread of PPR; there is a scope of this disease in
wild ungulates. Pathological lesions and clinical signs of PPR are similar to Rinder Pest disease.
Diagnosis of PPRV is possible clinical samples by several molecular and serological techniques;
laboratory confirmation; post-mortem lesions; epidemiology; distinctive symptoms and general clinical
observations. In Pakistan, vaccines contain Nig 75/1 strain which is being used for immunization against
all PPR viruses. Current review has concluded that PPR is a significant disease of goats, sheep and
small wild ruminants. However, there is a dire need of investigations to explore the role of wildlife in PPR
transmission. Finally, comprehensive national programs for controlling PPR are strongly suggested.

Keywords: Peste des Petits Ruminants (PPR), PPRV, Goat plague, Rinder Pest. Wild Ruminants

INTRODUCTION as ‘Goat Plague’. PPRV falls in the genus

Peste des Petits Ruminants Virus (PPRV) is a
highly transmissible and contagious virus
responsible for a devastating disease; Peste des
Petits ruminants (PPR) in small wild and
domesticated ruminants, particularly goats and
sheep (Li et al. 2016). This disease is also known

Morbillivirus (family Paramyxoviridae) (Gibbs et
al.1979); and closely related to Rinderpest virus,
which has been eradicated globally. Due to higher
PPR-mediated mortality and morbidity cases, it is
known as economically important and noticeable
trans-boundary viral disease of goats and sheep
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(Karim et al. 2016; Li, et al. 2018). There are four
lineages of PPR viz. Lineage |, Il, lll and IV, and
all are genetically distinct from each other
(Hodgson et al. 2018). Al four types are
prevalent throughout African continent, but the
Lineage IV prevails in Asia including Pakistan
(Anees et al. 2013).

The pioneer incidence of PPR was observed
in Ivory Coast in West Africa during World War II;
while, in Pakistan it was recognized in early 1991
by Abubakar et al. (2015). Recently, in Punjab
province of Pakistan, the outbreak of PPRV has
also been reported in large ruminants like
buffaloes and cattle (Abubakar et al., 2017; Li et
al. 2018). It has become a hazard to livelihoods
and a serious threat to food security in poor
communities due to its major constraints to the
production of small ruminants. Moreover, the
transmission of PPRYV into wild animals from the
domestic stock may have significant impacts on
the wildlife population (Fournié et al. 2018).
Though, PPR mainly occurs in sheep and goats
(Libeau et al. 2014) but certain evidences
confirmed its presence in other ruminants like
buffaloes, cattle and camels (Kwiatek et al. 2011)
and particularly Caprine wild ungulate (Fentahun,
2012). The large ruminants are susceptible to
PPR but luckily, they are unable to transmit the
disease as they fail to inhibit clinical signs
(Fentahun, 2012).

This disease was thought confined only in
West African countries, but recently it broke out to
spread throughout African continent along with
Asian countries like India and China. The PPR
endemic to distant areas depends on multiple
factors-such as mixing of the infected animals in
the herds, close contact between animals (Munir,
2014), variations in goat and sheep husbandry
practices and role of wild animals towards
domestic stock. The distribution and endemic of
PPRV in Pakistan is hazy; but, geographically this
virus is endemic throughout the country especially
among small ruminant farming systems. Though,
the role of wild animals in the transmission of PPR
still requires a great deal of research as hardly
any information is available. Thus, the role of
wildlife and the possible existence of wildlife
reservoirs in the transmission of PPR remain to be
explicated even though many susceptible species

of wildlife ruminants have been reported
(Balamurugan et al. 2016).
Current review highlighted the history,

epidemiology, genetics, and economic impact,
control, prevention, significance, and eradication
and future perspectives of PPR. Moreover, this

manuscript will highlight the enhanced outbreak of
PPR in Pakistan along with the role of wild
animals in its transmission. We draw the attention
by summarizing and updating the available
literature on PPRYV, shall set the direction to
eradicate PPR from Pakistan.

HISTORY

Previously, PPR disease was famous with
various names such as pneumoenteritis complex,
stomatitis-pneumoenteritis syndrome and pseudo-
rinderpest (as its clinical symptoms resembled
that of rinderpest); and initially observed during
World War Il in Ivory Coast, West Africa. The first
scientific and authentic description of disease was
reported by Lalanne and Gargadennec in 1942
(Gargadennec and Lalanne, 1942). Initially PPR
thought to be affecting only small ruminants as the
cattle living in-contact with them apparently
remained healthy. The disease then rapidly
spread to other countries like Ghana, Senegal and
Nigeria and other neighboring countries in early
1980s (Kwiatek et al. 2011; Balamurugan et al.,
2014). Later on, the disease was
transmitted to other parts of the world especially in
Indian subcontinent, the Middle East and sub-
Saharan Africa. In Pakistan, PPR was first
reported in goats in early 1991, in Punjab
province, where it was first said as ‘disease like
rinderpest’. Moreover, no laboratory confirmation
took place and certain reports were based on post
mortem findings and clinical signs (Abubakar,
Irffan and Manzoor, 2015).

In all Asian regions, the first case of PPR was
observed in 1987 in India, when PPR caused the
first outbreak in sheep and resulted in 25%
mortalities (Balamurugan et al. 2014). In China,
the initial reports for the presence of PPR were
first indicated in Tibet, China in 2005.(Liu et al.
2017). Then after that, few outbreaks were
reported from 2008-2010. PPR cases were again
reported in 2013 in Xinjiang Uygur Autonomous
Region (Bao et al. 2014) and also in some other
parts of China (Su et al. 2015; Liu, et al. 2017).

CLINICAL SYMPTOMS

Pathological lesions and clinical signs are
proved to be useful for authentic diagnosis of
PPR. PPR has mimicking clinical manifestation
with rinderpest except for the fact that former has
affinity to the lung tissues (Balamurugan et al.
2014). Clinical symptoms of the disease can even
lead to death with few cases of survival has also
been reported (Gargadennec and Lalanne, 1942).
Clinical signs of PPR include bronchopneumonia,
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diarrhea, gastro enteritis, erosive and necrotizing
stomatitis, oculonasal discharges and high fever
(40.6-44.2 °C) (Omani et al. 2019).

VIRAL GENOME

There are only four sereotype of PPR (Anees
et al. 2013). PPR genome comprised of 15948
nucleotides (nt) and the viral body is enveloped
with a negative-sense single-stranded RNA
(Rajko-Nenow et al. 2017).The Indian-Sino
literature reported that some novel strains
emerged recently with 15 942 and 15 957
nucleotides respectively (Su et al. 2015; Bao et al.
2014). There are 6 genes in the viral genome (H-
hemagglutinin protein, L- RNA-dependent RNA
polymerase, F- fusion protein, M- matrix protein,
P- phosphoprotein and N- nucleocapsid protein)
which encodes for 6 structural proteins (Su et al.
2015; Kumar et al. 2014; Anees et al. 2013).

Vel N L opev | M| F | H L Taler3

e ble £ ke ok

Genomic structure of peste des petits
ruminants virus (Source: Barrett, et al. 1991)

Based on N genes, PPRV is divided into four
lineages i.e., I, Il, lll and IV (Maganga et al. 2013).
The lineage I-Ill is common in African populations
and while in Asian goat populations, lineage 1V is
prevalent (Liu, et al. 2017). In Pakistan, it has
been proved that lineage IV of PPRV has been
circulating with genetic diversity (Abubakar, et al.
2015).

TRANSMISSION

The PPR frequently transmitted upon direct
contact of goat and sheep populations with wild
animals then they contract the virus (Abubakar, et
al. 2015; Parida, et al. 2015). Similarly,
susceptible goats and sheep may transmit the
virus from infected wild animals (Fournié, et al.
2018). Additionally, introducing infected animals
into herds or naive flocks further aggravate the
transmission of PPR. Close contact can easily
contract the disease between animals by
aerosols. Infected virus may also transmit the
virus through loose feces, discharge from nose,
mouth and eyes. On the contrary, indirect spread
of virus can take place through bedding act, feed
troughs and contaminated water (Mumba, 2015).

Shabhriari, and colleagues (2019) carried out a
research study to investigate the PPR virus due to
increasing outbreaks in Iran.

EPIDEMIOLOGY

The epidemiology of PPR is still dealt with
many gaps with respect to current situation.
Various reports have specified different scenarios
of animal species thought to be involved in
outbreaks of PPR; like, sheep alone, goats alone
or goats and sheep together (Felix, 2013).
Reports also indicated that large ruminants are
relatively resistant to PPR infection than small
ruminants; however, other reports have revealed
that PPRYV is involved in rinderpest-like disease in
buffaloes in India and respiratory diseases in
camels of Africa (Felix, 2013). PPR is now
endemic in most of South Asia, Middle East,
China and particularly Africa. In 1989, PPR was
first time reported in Indian subcontinent; though,
was misdiagnosed as pasteurellosis and
rinderpest for a long time period (Kumar, et al.
2014).

RISK FACTORS

PPR is endemic in all neighboring
countries of Pakistan like Afghanistan, Iran, India,
China. Particularly with Afghanistan, Pakistan
shares a large border that is why there is a lot of
cross border movement. Most importantly,
Afghani nomads have been crossing the border
for centuries; this shows that the persistence and
transmission of PPR among both of these
countries is evident (Zahur, et al. 2008). Thus,
movement of animals across borders is thought to
be a risk factor for the transmission of PPR
disease. Another risk factor for PPR is its
seasonal occurrence. PPR incidence lessened
during rainy season due to availability of ample
amount of food and which ultimately enhances
immunity against the disease. Other risk factors
for spread include inadequate veterinary services,
visit of animals to the animal market and large
flock size (Abubakar et al. 2015).

Various environment stresses directly
impacts the morbidity of disease like confining
animals during rainy and winter seasons (Li et al.
2016). Though, environmental effects on the
incidence of PPR lie on the basis of the socio-
economic status of the farm owner and nature of
animal husbandry (Munir, 2015). Moreover,
seasonal variations in environmental conditions
impact the animal movement, mixing patterns
between and within husbandry systems, grazing
of animals and the demographic process as a
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whole (Abubakar et al. 2015), thus cumulatively
aggravate the transmission of PPR. Similarly,
trade patterns of animals change as per the
religious, seasonal or other festivals; being
celebrated by the countries for other livestock
species (Baudon et al. 2017). Transmission rates
of PPR vary with different seasons and can be
identified for finding out the most suitable time for
vaccination (Fournié et al. 2018).

ROLE OF DOMESTIC AND WILD LIFE IN
SPREADING PPRYV
The main natural hosts of PPRV are only wild,
small and domestic ruminants. Still, there are
many other species which are being infected by
the virus like camels, Asiatic lion, buffalo, and
cattle (Balamurugan et al. 2012). There is limited
information regarding the severity, occurrence and
susceptibility of the disease in species of wild
ungulates. Though, it has been indicated by the
recent reports that in the epidemiology of PPR,
wild small ruminants play a major role (Munir et al.
2013). The severity of PPR may differ in small
ruminants depending on the season, sex, breed
and age (Rahman et al. 2016). It has been
observed that in general wunder same
environmental conditions no any severe clinical
signs appear in sheep like that in the goats. This
depicts that sheep have stronger antibodies
against PPRV than goats (Fakri, et al. 2017). It
also has been noted that even without affecting
sheep herds, PPR infection can circulate between
the goats only; however, mixed raising of goats
and sheep lead to high risk of sero-positivity in
sheep (Al-Majali, et al. 2008). Zahur and his
fellows in (2008) threw light on the factors that
play a significant role in the transmission of PPRV
to the new areas. They described that communal
grazing and the introduction of new animals into
the stock have thought to be responsible for
outbreak of PPR. Moreover, it was noticed that
livestock markets that are held around the Muslim
festival also play a key role in the subsequent
spread of PPR in an area (Zahur et al. 2008).
Another study carried out in Punjab
province of Pakistan found out that sex, species
and geographical location are risk factors for sero-
positivity to PPRYV. Feeding pattern and age were
formally considered as significant risk factors to
PPR;

The occurrence of PPR in China is attributed
to the wild small ruminants present in the vicinity
of Xinjiang borders reported by Liu, and
colleagues (2017). These wild small ruminants are
responsible for cross-border dissemination of

PPRV as there is an abundance of small wild
ruminant population near the boundaries of
Xinjiang province. They are playing a key role in
wide spread of infection in both the domestic and
wild small ruminants in China (Li, et al. 2018).
Additionally, sheep transportation increases due
to certain events in the Xinjiang region, hence the
virus moves from one area to another.
Uighurs/Uyghurs in Xinjiang region are majority
Muslims so they have greater need of products of
sheep and goats (Liu, et al. 2017; Wu et al. 2015).
Last but not the least, the New Silk Road strategy
led to increase in sheep production which further
drove the development of sheep raised in Xinjiang
and thus all this facilitated the cross border
transfer of sheep and goats. Thus, Liu, and
colleagues (2017) deduced a comprehensive
analysis that wild small ruminants from
neighboring countries introduced PPR in China
which re-emerged in 2013. The outbreak of PPR
of 2013 in China was probably disseminated from
Pakistan and Tajikistan (Liu et al. 2017; Wu et al.
2015; Bao et al. 2014).

On the contrary, wild animals are not
responsible in the spread of PPR, reported by
different studies because mainly this is a disease
of goats and sheep (Fentahun and Woldie, 2012).
Though it has been reported many times that PPR
has occurred in wild ungulates as well; still, no
evidence of involvement of wildlife in transmission
of PPR. Also, camels, buffaloes and cattle are
susceptible to PPR but they are unable to transmit
the disease to other animals as they do not inhibit
clinical signs (Fentahun and Woldie, 2012).
Similarly, PPR was diagnosed in eastern
Mongolia, in many wildlife populations like goitred
gazelle (Gazella subguttorosa), ibex (Capra
sibirica) and saiga antelope (Saiga tatarica
mongolica) (Baron, et al. 2017). But, it cannot be
stated that the wildlife population plays a role in
the transmission of disease. This area needs
additional focus to figure out the role of wildlife
associated with the spread of PPR (Baron et al.
2017).

A recent study argues the same view point
regarding the susceptibility of wildlife species to
PPR is obvious but their role in the spread of PPR
is still uncertain. Only survey based on serological
evidence gave the information regarding the
incidence of disease in free-ranging wildlife. There
is very scarce data on genetic nature of circulating
PPR strains. Current outbreaks of wild ungulates
in many countries suggested that there is a scope
of this disease in wild ungulates (Munir 2014;
Baazizi et al. 2017). Additionally, through the
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Phylogenetic analysis of fusion genes and
nucleoproteins, it was found that the isolated
PPRVs belonged to lineage IV-causing outbreaks
in wild ungulates (Munir, 2014). However, there is
a dire need of pouring additional investment in this
area of finding the role of wild animals in the
epidemiology of PPR; as the recent disease
surveillance efforts are insufficient. Thus, it is
affirmed that PPR is a potential source of virus for
domestic species as it circulates in wild animals
as well. There is also a need to address the
susceptible species of antelopes and their role in
PPR transmission; irrespective of the fact that wild
small ruminants are possible reservoirs of PPRV
(Munir, 2014).

DIAGNOSIS

This disease can be diagnosed by several
molecular and serological techniques; laboratory
confirmation; post-mortem lesions; epidemiology;
distinctive symptoms and general clinical
observations. Recently, more rapid and specific
diagnosis of PPR is possible through the advent
of molecular biological techniques and cell culture
(Balamurugan, 2014). Generally, PPR is
diagnosed through advanced methods like ELISA
using PPRV-specific Monoclonal Antibodies
(MADs), Virus Neutralization Test (VNT), immuno
histochemical detection, hemagglutination utilizing
chicken or piglet's red blood cells, nucleic acid
hybridization, Counter-Immuno-Electrophoresis
(CIE), Agar Gel Immuno-Diffusion test
(AGID)/AGPT and simply by virus isolation
(Balamurugan, Hemadri, Gajendragad, Singh and
Rahman, 2014).

ERADICATION OF PPR

Significant efforts are now being made to
eradicate and control PPR; following the
successful eradication of Rinderpest (Baron,
2017). Owing to the unique disease mechanisms,
epidemiological patterns and identical features of
the virus; it has been considered as an
appropriate target for control and eradication of
PPR. Now, the virus can be detected in all
possible clinical samples by using sensitive
molecular assays and for the purpose of
immunization, by efficient and potential vaccines
(Balamurugan et al. 2014). Additionally, for
improving the field applicability and thermostability
of the PPR vaccines, significant efforts have been
made in recent years. For appropriate control and
eradication of the disease across the globe, the
vaccines should have been on easy access and
cost effective. Several wild life species need to be

monitored for prevalence of PPRV (Munir, 2013).
In Pakistan PPR is thought an endemic disease of
goats and sheep (Aziz-ul-Rahman, et al. 2016).
Despite of several clinical, preventive measures
and strict vaccination programs, the outbreaks of
PPR are still frequent in many parts of the country
(Abubakar and Manzoor 2015; Abubakar et al.
2015). PPRV has only one serotype; despite of
several genotypes. In Pakistan, vaccines contain
Nig 75/1 strain is used for immunizing against all
PPR viruses (Zahur, et al. 2014). Thus, control
and eradication of PPR in Pakistan is somehow
simplified recently.

CONCLUSION

Current review has concluded that PPR is a
significant disease of goats, sheep and small wild
ruminants. It is endemic in many countries and
causes significant losses to the animal population.
In-depth analysis and review of literature has
been confirmed that the wildlife population also
plays a key role in the spread of PPR disease.
Therefore, the spread of PPR in wild small
ruminants should closely be monitored and should
not be ignored. However, there is a dire need of
investigations to explore the role of wildlife in PPR
transmission. Moreover, the pathogenesis of
PPRV and the mechanism of infection need
further investigation.

For the global eradication of disease, similarly
like RP, a great deal of extensive research is
required for PPR. Finally, comprehensive national
programs for controling PPR are strongly
suggested.

CONFLICT OF INTEREST
The authors declared that present study was
performed in absence of any conflict of interest.

ACKNOWLEGEMENT

The current study supported by Cholistan
University of Veterinary and animal Sciences,
Bahawalpur.

AUTHOR CONTRIBUTIONS

MMJ and KR designed the idea and also
wrote the manuscript. MKM, HN, UW, WA, FH,
MR helped in writing of manuscript and data
analysis. ZN, RH, MKS, BA, IAK and MR
designed experiments and reviewed the
manuscript. All authors read and approved the
final version.

Copyrights: © 2021@ author (s).
This is an open access article distributed under the

Bioscience Research, 2021 volume 18(2): 1389-1396

1393



Jalees et al.

Peste Des Petits Ruminants (PPR) Lineage IV in Pakistan

terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use,
distribution, and reproduction in any medium,
provided the original author(s) and source are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not comply
with these terms.

REFERENCES

Abubakar M, Irfan M, Manzoor S. (2015). Peste
des petits ruminants in Pakistan; past,
present and future perspectives. Journal of
animal science and technology.;57(1):32.

Abubakar M, Manzoor S, Ali Q. (2015). Evaluating
the role of vaccine to combat peste des petits
ruminants outbreaks in endemic disease
situation. J Anim Sci Technol.57:2.

Abubakar, M., Mahapatra, M., Muniraju, M.,
Arshed, N.J., Khan, E.H., Banyard, A.C., Ali,
Q. & Parida, S. (2017). Serological Detection
of Antibodies to Peste des Petits Ruminants
Virus in Large Ruminants. Transboundary
and Emerging Diseases 64: 513-519.

Albina E, Kwiatek O, Minet C, Lancelot R, de
Almeida RS, Libeau G. (2013). Peste des
petits ruminants, the next eradicated animal
disease?. Veterinary microbiology. 26;165(1-
2):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. Preventive veterinary
medicine. 2008 15;85(1-2):1-8.

Anees M, Shabbir MZ, Muhammad K, Nazir J,
Shabbir MA, Wensman JJ, Munir M. Genetic
analysis of peste des petits ruminants virus
from Pakistan. BMC veterinary research.
2013;9(1):60.

Aruni AW, Lalitha PS, Mohan AC, Chitravelu P,
Anbumani SP. Histopathological study of a
natural outbreak of peste des petits
ruminants in goats of Tamilnadu. Small
Ruminant Research. 1998 1;28(3):233-40.

Aziz-ul-Rahman, Yousaf F, Anwarand N, et al,,
2016. Serological Detection of Peste des
Petits Ruminants Virus (PPRV) in Sheep and
Goats of Muzaffargarh District in South
Punjab, Pakistan. Vet Sci Res Rev 2:82-8.

Baazizi R, Mahapatra M, Clarke BD, Ait-Oudhia K,
Khelef D, Parida S. Peste des petits
ruminants (PPR): A neglected tropical
disease in Maghreb region of North Africa

and its threat to Europe. PloS one. 2017
20;12(4):e0175461.

Balamurugan V, Govindaraj G, Rahman H.
(2016). Planning and implementation of
peste des petits ruminants  control
programme and strategies adopted for
disease control in India.

Balamurugan V, Hemadri D, Gajendragad MR,
Singh RK, Rahman H. (2014). Diagnosis and
control of peste des petits ruminants: a
comprehensive review. Virusdisease. Jan
1;25(1):39-56.

Balamurugan, V., Sen, A., Venkatesan, G.,
Bhanot, V., Yadav, V., Bhanuprakash, V. and
Singh, R.K. (2012). Peste des petits
ruminants virus detected in tissues from an
Asiatic lion (Panthera leo persica) belongs to
Asian lineage IV. Journal of Veterinary
Science. 13, 203-206.

Balogun FA, Fasanmi OG, Oladipo TA, Popoola
MA, Olona JF, Adeoye YD. Field evaluation
and confirmation of acute peste des petits
ruminant outbreak in a flock of West African
dwarf goats in Ibadan, Nigeria. International
journal of veterinary science and medicine.
2017 1;5(2):175-80.

Bao J, Wang Q, Zhang Y, Liu C, Li L, Wang Z.
(2014). Complete genome sequence of a
novel variant strain of peste des petits
ruminants virus, China/XJYL/2013. Genome
Announc.. 30;2(5):e00762-14.

Bao, J.; Wang, Q.; Zhang, Y.; et al.( 2014).
Complete genome sequence of a novel
variant strain of peste des petits ruminants
virus, china/xjyl/2013. Genome
Announcements, 2:1-2

Baron MD, Diop B, Njeumi F, Willett BJ, Bailey D.
(2017). Future research to underpin
successful peste des petits ruminants virus
(PPRV) eradication. The Journal of general
virology.;98(11):2635.

Barrett T, Subbarao SM, Belsham GJ, Mahy BW.
The molecular biology of the morbilliviruses.
INThe paramyxoviruses 1991 (pp. 83-102).
Springer, Boston, MA.

Baruti M, Barthakur A, Bhuyan M, Gohain O,
Phukan K. Management and treatment of
PPR Outbreak in Goat: A Case Report.
International Journal of Current Microbiology
and Applied Sciences. 2018;7(2):2182-4.

Baudon E, Fournié G, Hiep DT, Pham TT, Duboz
R, Gély M, Peiris M, Cowling BJ, Ton VD,
Peyre M. (2017). Analysis of swine
movements in a province in Northern
Vietnam and application in the design of

Bioscience Research, 2021 volume 18(2): 1389-1396

1394


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Jalees et al. Peste Des Petits Ruminants (PPR) Lineage IV in Pakistan
surveillance  strategies  for infectious 1025-1027
diseases. Transboundary and emerging Kumar N, Maherchandani S, Kashyap S, Singh S,

diseases.;64(2):411-24.

Fakri FZ, Elhajjam A, Bamouh Z, Jazouli M,
Boumart Z, Tadlaoui K, Fassi-Fihri O,
Elharrak M. Susceptibility of Moroccan sheep
and goat breeds to peste des petits
ruminants virus. Acta veterinaria
scandinavica. 2017;59(1):56.

Felix N. Current scenario and control initiatives for
PPR at global, regional and country level
according to the risk factors and
socioeconomic impact. InProceedings of the
Second Regional Conference on Progressive
Control of Peste Des Petits Ruminants in
South Asia, Kathmandu, Nepal 2013 (pp. 19-
20).

Fentahun T, Woldie M. (2012). Reviewon Peste
Des Petits Ruminants (PPR). European
Journal of Applied Sciences.4(4):160-7.

Fournié G, Waret-Szkuta A, Camacho A, Yigezu
LM, Pfeiffer DU, Roger F. (2018). A dynamic
model of transmission and elimination of
peste des petits ruminants in Ethiopia.
Proceedings of the National Academy of
Sciences. 14;115(33):8454-9.

Gargadennec L, Lalanne A. La peste des petits
ruminants. Bull Serve Zootech Epizoot Afr
Occid Fr. 1942;5:16-21.

Gibbs, E.P., Taylor, W.P., Lawman, M.J. & Bryant,
J. (1979). Classification of peste des petits
ruminants virus as the fourth member of the
genus Morbillivirus. Intervirology 11: 268-
274,

Hodgson, S., Moffat, K., Hill, H., Flannery, J.T.,
Graham, S.P., Baron, M.D.,and Darpel,
K.E., 2018. Comparison of the
Immunogenicities and Cross-Lineage
Efficacies of Live Attenuated Peste des
Petits Ruminants Virus Vaccines
PPRV/Nigeria/75/1 and PPRV/Sungri/96. J
Virol. 2018 15; 92(24): e01471-18.

Intisar, K.S., Ali, Y.H., Haj, M.A., Sahar, M.A.T.,
Shaza, M.M., Baraa, A.M., Ishag, O.M.,
Nouri, Y.M., Taha, K.M., Nada, E.M., Ahmed,
A.M., Khalafalla, A.l., Libeau, G. & Diallo, A.
(2017). Peste des petits ruminants infection
in domestic ruminants in Sudan. Tropical
Animal Health and Production 49: 747-754.

Karim, A., Bhattacharjee, U., Puro, K,
Shakuntala, I., Sanjukta, R., Das, S., Ghatak,
S. & Sen, A. (2016). Detection of Peste des
petits ruminants virus and goatpox virus from
an outbreak in goats with high mortality in
Meghalaya state, India. Veterinary World 9:

Sharma S, Chaubey K, Ly H. (2014). Peste
des petits ruminants virus infection of small
ruminants: a comprehensive  review.
Viruses.;6(6):2287-327.

Kwiatek O, Ali YH, Saeed IK, Khalafalla Al,
Mohamed OI, Obeida AA, Abdelrahman MB,
Osman HM, Taha KM, Abbas Z, El Harrak M.
Asian lineage of peste des petits ruminants
virus, Africa. Emerging infectious diseases.
2011;17(7):1223.

Li XH, Li K, Zzhang H, Gan P, Luo HQ, Han ZQ,
Mehmood K, Shahzad M. (2018).
Epidemiological investigation and risk factors
of Peste des Petits ruminants (PPR) in yaks
(Bos grunniens) and cattle in five regions of
China. Tropical Biomedicine. Sep
1;35(3):736-43.

Li, K., Lan, Y.F., Luo, H.Q., Zhang, H., Liu, D.Y.,
Zhang, L.H., Gui, R., Wang, L., Shahzad, M.,
Sizhu, S.L., Li, J.K. & Chamba, Y.Z. (2016).
Prevalence, Associated Risk Factors, and
Phylogenetic Analysis of Toxocara vitulorum
Infection in Yaks on the Qinghai Tibetan
Plateau, China. Korean Journal of
Parasitology 54: 645- 652

Liu Y, Yang B, Li X, Wang X, Zhang L, Li F, Zhao
L. (2017). Confirmation and Sequence
analysis of N gene of PPRV in South
Xinjiang, China. Arquivo Brasileiro de
Medicina Veterinaria e
Zootecnia.;69(5):1105-13.

Maganga GD, Verrier D, Zerbinati RM, Drosten C,
Drexler JF, Leroy EM. (2011). Molecular
typing of PPRV strains detected during an
outbreak in sheep and goats in south-eastern
Gabon in. Virology journal. 2013;10(1):82.

Mumba M. (2015). Epidemiology of Peste des
Petits Ruminants (PPR) in the High Risk
Areas of Muchinga, Northern and North-
Western Provinces of Zambia (Doctoral
dissertation. University Of Zambia

Munir M, (2015). Peste des Petits Ruminants
Virus. Heidelberg, New York, Dordrecht,
London: Springer.

Munir M. (2014). Role of wild small ruminants in
the epidemiology of peste des petits
ruminants. Transboundary and emerging
diseases. t;61(5):411-24.

Munir, M., Zohari, S. and Berg, M. (2013). Current
advances in molecular diagnosis and
vaccines for peste des petits ruminants. In:
Munir, M., Zohari, S. and Berg, M. (eds)
Molecular Biology and Pathogenesis of

Bioscience Research, 2021 volume 18(2): 1389-1396

1395


https://www.ncbi.nlm.nih.gov/pubmed/?term=Hodgson%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30258008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moffat%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30258008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hill%20H%5BAuthor%5D&cauthor=true&cauthor_uid=30258008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Flannery%20JT%5BAuthor%5D&cauthor=true&cauthor_uid=30258008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Graham%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=30258008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Graham%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=30258008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baron%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=30258008
https://www.ncbi.nlm.nih.gov/pubmed/?term=Darpel%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=30258008
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6258957/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6258957/

Jalees et al.

Peste Des Petits Ruminants (PPR) Lineage IV in Pakistan

Peste des Petits Ruminants Virus. Springer,
Berlin, Germany, pp. 105-133.

Omani RN, Gitao GC, Gachohi J, Gathumbi PK,
Bwihangane BA, Abbey K, Chemweno VJ.
Peste Des Petits Ruminants (PPR) in
Dromedary Camels and Small Ruminants in
Mandera and Wajir Counties of Kenya.
Advances in virology. 2019;2019.

Parida S, Muniraju M, Mahapatra M,
Muthuchelvan D, Buczkowski H, Banyard
AC. Peste des petits ruminants. Veterinary
microbiology. 2015 14;181(1-2):90-106.

Rahman MM, Parvin R, Bhuiyan AR, Giasuddin
M, Chowdhury SM, Islam MR, Chowdhury
EH. Genetic characterization of Peste des

petits ruminants virus  circulating in
Bangladesh. Hosts and Viruses. 2016
1;3(4):115.

Rajko-Nenow PZ, Cunliffe TG, Flannery JT,
Ropiak HM, Avaliani L, Donduashvili M,
Baron MD, Batten CA. (2017). Complete
Genome Sequence of Peste des Petits
Ruminants Virus from Georgia, 2016.
Genome Announc.Oct 12;5(41):e01091-17.

Rasheed M, Akhtar T, Roohi N, Arooj N, Rasheed
M, Farooq M, Yousaf M. Elucidating the
Genetic Diversity of Prevalent Strains of
Peste des Petits Ruminants Virus in Gilgit-
Baltistan Province, Pakistan;
http://lwww.pvj.com.pk/in_press/19-214.pdf

Shahriari R, Khodakaram-Tafti A, Mohammadi A.
Molecular characterization of Peste des
Petits ruminants virus isolated from four
outbreaks occurred in southern Iran. BMC
veterinary research. 2019;15(1):177.

Su W, Xing C, Wu Y, Wang Y, Ding H, He H.(
2015). Complete genome sequence of a
novel mutant of peste des petits ruminants
virus obtained from China. Genome
Announc. 26;3(1):e01504-14.

WU X.; LI L.; LI J. et al. (2015). Peste des petits
ruminants viruses re-emerging in china,
2013-2014. Transbound. Emerg. Dis., 10:1-
6.

Zahur AB, Irshad H, Hussain M, Ullah A, Jahangir
M, Khan MQ, Farooq MS. The epidemiology
of peste des petits ruminants in Pakistan.
Revue scientifigue et technique. 2008
1;27(3):877.

Zahur AB, Irshad H, Ullah A, Afzal M, Latif A,
Ullah RW, Farooq U, Samo MH, Jahangir M.
Peste des petits ruminants vaccine (Nigerian
strain 75/1) confers protection for at least 3
years in sheep and goats. Journal of
Biosciences and Medicines. 2014

22;2(06):27.

Zakian, A., Nouri, M., Kahroba, H,
Mohammadian, B. & Mokhber-Dezfouli, M.R.
(2016). The first report of peste des petits
ruminants (PPR) in camels (Camelus
dromedarius) in Iran. Tropical Animal Health
and Production 48: 1215- 1219.

Bioscience Research, 2021 volume 18(2): 1389-1396

1396



