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INTRODUCTION 
 
Peste-des-petits ruminants (PPR) is an infectious viral 
disease affecting a wide range of susceptible hosts, including 
domestic small and large ruminants, camel and, some wild 
ungulates (Aziz-ul-Rahman et al. 2018; Rahman et al. 2020). 
Owing to the potential of spread, substantial economic 
losses, and genetic depletion due to high infection and death 
rate among all susceptible host species, particularly in an 
endemic region, both OIE and FAO classified PPR disease as 
A-listed transboundary animal disease (FAO 2015, 2017; 
OIE 2017a, b). The causative agent of PPR infection is the 
PPR virus (PPRV) which belongs to the genus Morbillivirus 
under the family Paramyxoviridae (Kuhn et al. 2020). This 
virus has a close antigenic association with some viruses 
from the same genus including CDV, RPV and MV. These 
morbilliviruses such as CDV and MV have the capability to 
the cross-species barrier for adaptation towards novel host 
species and subsequently potential to infect diverse naïve 
and unusual hosts (Leonard et al. 2008; Beineke et al. 2015). 
Among all morbilliviruses, RPV had the highest antigenic 
relationship to PPRV and RPV has the capability to infect 
large ruminants and wildlife species as a result of cross-
species transmission and spill over events (Barrett and 
Rossiter 1999). Considering this evidence of morbillivirus, it 
has been postulated that PPRV may also show the 
propensity of inter and intra-species transmission to cause 
infection in wild animals (Mahapatra et al. 2015; Aziz-ul-
Rahman et al. 2018). 
It was first assumed that PPRV can only affect small ruminant 
species including sheep and goats (Banyard et al. 2010). 
However, recent evidence of PPR infection (Clinical and 
pathological), seroconversion, genomic identification, and viral 
antigen detection have been observed in small ruminants, 
wildlife species, large ruminants, camels, and unusual hosts 
(Kinne et al. 2010; Ratta et al. 2016; Aziz-ul-Rahman et al. 
2018; Rahman et al. 2019, 2020). All susceptible host species 
are at high risk to get PPR infection due to the transboundary 
nature of the virus targeting small ruminants, wildlife species, 
and large ruminants, particularly at livestock-wildlife interface 
zones (Aziz-ul-Rahman et al. 2016). There is a possibility of 
PPRV dissemination from infected wild host species to other 

susceptible hosts including wild animals, small and large 
ruminants (Munir 2014; Schulz et al. 2018). Data related to 
PPR infection in domestic small ruminants are available. 
However, information on the susceptibility of wild ungulates, 
large animals, camels and unusual host species is scarce. It is, 
therefore, imperative to investigate the potential of all 
susceptible hosts in disease dissemination towards 
strengthening PPR control interventions for eventually disease 
suppression, particularly in disease-endemic settings. After the 
successful eradication of rinderpest, the primary goal of both 
FAO and OIE is to suppress PPR till 2030 under a joint 
progressive control program. However, the capability of 
PPRV to infect a wide range of susceptible hosts concerning 
disease epidemiology may create hurdles in strengthening 
disease control strategies, particularly in disease-endemic 
regions. It is, therefore, imperative to robust and continuous 
disease surveillance investigations considering all susceptible 
hosts with appropriate disease control measures for the 
eventual global eradication of PPR. 
 
Geographical Distribution of PPR Virus 
 
PPR was first investigated in Cote d’ Ivoire in 1942, and was 
initially termed as Bluetongue, due to ulcerative stomatitis and 
later on known as small ruminant plague (PPR) based on the 
clinic-pathological representation (Gargadennec and Lalanne 
1942). Initially, PPRV was considered an RPV variant, but later 
on, it was recognized as a novel virus member of the genus 
Morbillivirus, based on its biological and biochemical 
characteristics (Appel et al. 1981). Regards to PPR virus 
geographical distribution, it has shown significant and dramatic 
terrestrial expansion of the disease occurred over the last 30 
years since 1982, beyond its original endemic region in 
Western Africa to Central Asia, South Asia and East Asia 
(Banyard et al. 2014). Notably, around 70 countries have 
reported the existence of the PPRV infection and another 50 
are suspected to be infected or are considered at risk. Among 
these infected countries, Africa is considered highly endemic 
following Asia and the Middle East (OIE 2017a, b). The 
occurrence of PPR is now causing worse effects in many 
Asian countries including, Afghanistan, Bangladesh, India, and 
Pakistan (Abdollahpour et al. 2006). 
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Fig. 1: Geographical distribution of PPR in context of wild ungulates, large ruminants and unusual hosts 
 
PPR caused heavy losses in the region of Africa, apart from 
Egypt, but endemically in the girdle between the Sahara and 
the Equator before 2007. For that year, PPR has officially been 
recognized in the Central, East African countries and 
onwards, the disease steadily expanded its geographical 
distribution towards the Western African countries. The 
disease severely affected the various region of North Africa 
and was considered endemic including Morocco, Tunisia and 
Algeria (OIE 2017a, b). Although the available data on PPR in 
sheep and goats are immense, information about the 
geographical distribution of this disease in wild ungulates, 
large ruminants, and unusual hosts is rare. Findings of PPRV 
or antibodies to PPRV in wildlife have mostly been reported 
in countries/areas where PPR outbreaks commonly occur 
(Figure 1). In addition, PPRV as an emergent virus, caused 
infections in different wild animals of Mongolia, Tanzania, 
China, Pakistan, KSA, Turkey, and in unusual hosts including 
large ruminants and camels of West African countries, India, 
Pakistan, and Sudan, increasing the host spectrum of PPRV in 
those areas, considered   as PPRV endemic regions.  Such 
remarks have highlighted the current need for time to 
understand the host-related factors and virus-related aspects 
that regulate the stream of the infection for its eradication on 
both local and global levels. 
 
Host Susceptibility of PPRV 
 
Along with natural PPRV infection in typical host species, the 
natural and experimental infection has also been observed in a 
wide range of wildlife species, cattle, buffaloes, camels, and 
atypical hosts (Aziz-ul-Rahman et al., 2018; Rahman et al. 
2019; 2020). Its infection can pose critical health concerns 
among various wild ruminant species and shows a series of 
acute infections with fatal disorders to subclinical infection. 
Such evidence indicated the transboundary nature of PPRV 
towards the expansion of the host range particularly in 
endemic regions around the globe. Due to the expansion of 
the host range dynamic of PPRV, wild ungulates, large 
ruminants, camels, and unusual hosts are now considered 

susceptible to variability in clinical presentation. Altogether, 
the importance of widening the host dynamics in relation to 
potential PPR control strategies enforces exploring the 
disease pathogenesis in all susceptible hosts. 
 
PPR Evidence in the Typical Host or Domestic Small 
Ruminants 
 
PPRV infection has been reported from a wide range of 
animals but regularly and severely affects small ruminants 
around the globe (Banyard et al. 2010). According to the OIE 
and FAO, over 70 countries are now considered PPRV 
endemic regions. There are many reports about small 
ruminant species including sheep and goats across Asia, Africa 
and the Middle East. Based on pathogenesis, variations in 
disease have been reported between different species of small 
ruminants. Thus, detailed research is required to explore 
disease susceptibility and dynamics of PPRV transmission. In 
this context, the identification of cellular mechanisms and 
pathogenesis of PPRV in the naturally-resistant host/s could 
provide deep insight into selective breeding. A completely-
resistant host may serve as an end host in endemic regions to 
complement and succeed in the disease eradication program. 
 
PPR Evidence in a Wide Range of Wild Ungulates 
 
In endemic regions, it is considered that small ruminants 
intermingle with wildlife for possible cross-species 
transmission of PPR during free-range grazing and sharing 
water sources, particularly at livestock-wildlife zones 
(Abubakar et al. 2011; Aziz-ul-Rahman et al. 2016). Notably, 
a previous study from Pakistan investigated a PPR outbreak 
in wild ibex in the wildlife conservation area and speculated 
the possible spillover of the virus from infected small 
ruminants residing nearby to them (Abubakar et al. 2011). 
Likewise, spill over event of PPRV has been noted from 
infected sheep and goats to wildlife species in Tibet and 
Northern Tanzania (Bao et al. 2011; Mahapatra et al. 2015). 
Considering this aspect, it is emphasized that PPRV has the 
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Table 1: Serological, molecular, and clinical evidence of PPR in a diverse wildlife species from diverse geography (Aziz-ul-Rahman et al. 2018) 
Family Subfamily Wildlife species Binomial name Country References 
Bovidae Aepycerotinae Impala Acepyceros melampus United Arab Emirates Kinne et al. 2010 

Impala⸸ Acepyceros melampus Tanzania, Kenya Mahapatra et al. 2015; Jones et al. 
2021 

Alcelaphinae 
 

Blue wildebeest⸸ Connachaetes taurinus Tanzania Mahapatra et al. 2015 
Bubal hartebeest Alcelaphus buselaphus Cote d Ivoire Couacy-Hymann et al. 2005 
Kongoni⸸ Alcelaphus 

buselaphusTanzania 
Tanzania Jones et al. 2021 

Tiang⸸ Damaliscus lunatus tiang Sudan Aguilar et al. 2020 
Topi⸸ Damaliscus lunatus jimela Tanzania Jones et al. 2021 
Wildebeest⸸ Connochaetes taurinus Kenya Jones et al. 2021 

Antilopinae 
 

Arabian mountain 
gazelle 

Gazella gazelle cora United Arab Emirates Kinne et al. 2010 

Blackbuck Antilope cervicapra Pakistan FAO 2017 
Blackbuck⸸ Antilope cervicapra Qatar Haroun et al. 2021 
Defassa 
waterbuck⸸ 

Kobus ellipsiprymnus Cote d Ivoire Couacy-Hymann et al. 2005 

Dorcas gazelle⸸ Gazella dorcas United Arab Emirates, 
Kingdom of Saudi Arabia 

Furley et al. 1987; Abu-Elzein et al. 
2004 

Dorcas gazelle⸸ Gazella dorcas Nigeria, Sudan Bello et al. 2016; Intisar et al. 2017; 
Asil et al. 2019 

Gerenuk⸸ Litocranius walleri Kenya Jones et al. 2021 
Goitered gazelle Gazella subgutturosa Mongolia OIE 2017b; Pruvot et al. 2020  
Goitered gazelle Gazella subgutturosa China Li et al. 2017 
Goitered gazelle Gazella subgutturosa United Arab Emirates Kinne et al. 2010 
Goitered gazelle⸸ Gazella subgutturosa Qatar Haroun et al. 2021 
Goitered gazelle⸸ Gazella subgutturosa Turkey Gur and Albayrak 2010 
Grant’s gazelle⸸ Nanger granti Tanzania, Kenya Mahapatra et al. 2015; Jones et al. 

2021 
Kob Kobus kob Cote d Ivoire Couacy-Hymann et al. 2005 
Kob⸸ Kobus kob thomasi Uganda Aguilar et al. 2020 
Mongolian saiga 
antelope 

Saiga tatarica mongolica Mongolia OIE 2017b; FAO 2017; Pruvot et al. 
2020 

Nile lechwe Kobus megaceros Sudan OIE-WAHID 2008 
Spring buck⸸ Antidorcas marsupialis United Arab Emirates, 

Qatar 
Kinne et al. 2010; Haroun et al. 2021 

Thomson gazelle⸸ Eudorcas thomsonii Kingdom of Saudi Arabia Abu-Elzein et al. 2004 
Thomson gazelle⸸ Eudorcas thomsonii Kenya Jones et al. 2021 
Waterbuck⸸ Kobus ellipsiprymnus Qatar Haroun et al. 2021 

Bovinae Bushbuck Tragelaphus scriptus United Arab Emirates Kinne et al. 2010 
Chowsingha Tetracerus quadricornis India Jaisree et al. 2018 

Caprinae 
 

Argali Ovis ammon Mongolia Pruvot et al. 2020 
Argali Ovis ammon China Li et al. 2017 
Bharal⸸ Pseudois nayaur China Bao et al. 2011 
Nubian ibex Capra nubiana Israel OIE 2017a; Berkowitz et al. 2019 
Nubian ibex Capra nubiana United Arab Emirates Furley et al. 1987; Kinne et al. 2010 
Siberian ibex Capra ibex sibirica Mongolia OIE 2017b; Pruvot et al. 2020 
Sindh ibex Capra aegagrus blythi Pakistan Abubakar et al. 2011 
Wild goat Capra aegagrus Kurdistan, Iran Hoffmann et al. 2012; Marashi et al. 

2017 
Wild ibex Capra ibex China Xia et al. 2016; Zhu et al. 2016; Li et 

al. 2017 
Cephalophinae African grey 

duiker⸸ 
Sylvicapra grimmia Nigeria Ogunsanmi et al. 2003 

Hippotraginae Addax⸸ Addax nasomaculatus Qatar Haroun et al. 2021 
Arabian oryx⸸ Oryx leucoryx Qatar Haroun et al. 2021 
Gemsbok Oryx gazelle United Arab Emirates Furley et al. 1987 

Camelidae Not categorized Alpacas⸸ Vicugna pacos China Liu et al. 2021 
Cervidae Capreolinae White-tailed deer* Odocoileus virginianus United States of America Hamdy and Dardiri 1976 

Cervinae Water deer Hydropotes inermis China Zhou et al. 2018 
Cervinae Deer Cervus elaphus Qatar Haroun et al. 2021 

Elephantidae Elephantoidea Elephant⸸ Loxodonta africana Sudan Aguilar et al. 2020 
*Experimental infection of PPRV: ⸸Detection of PPRV antibodies in wildlife species: Note: Species names are arranged according to the 
alphabetic manner 
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potential for inter and intra-species spread among domestic 
and wild small ruminants, however, the expansion in host 
dynamic and mechanisms of spill over event is ambiguous. 
The possible reasons for the virus transmission are the 
transfer of wildlife from free-range habitat to zoological 
collection or seasonal migration of animals from one place to 
another even across country boundaries. Notably, similar 
PPRV strains have been isolated from affected wild ungulate 
showing the same clinical presentation as observed in sheep 
and goats living in the same region (Kinne et al. 2010; 
Abubakar et al. 2011; Hoffmann et al. 2012). The 
involvement of respiratory and digestive systems causes 
lacrimation, nasal and ocular discharge, crust forming over 
the nostrils and around the lips commissar, erosion of the 
oral cavity, unilateral corneal opacity, and death due to 
respiratory arrest in a wide range of wildlife species (Furley 
et al. 1987; Abu-Elzein et al. 2004; Kinne et al. 2010; Sharawi 
et al. 2010; Abubakar et al. 2011). 

On the basis of detection of viral antigen and antibodies from 
domestic small ruminants, a bulk of data is available, but in 
wild ruminants, there is limited data. Species of wild 
ruminants reported to have seroconverted to PPRV are 
prominently Saiga antelopes (Saiga tatarica mongolica), Sindh 
Ibex (Capra aegagrus blythi), African Gray duiker (Sylvicapra 
grimmia), Arabian Oryx (Oryx leucoryx), Goitered Gazelle 
(Gazella subgutturosa subgutturosa) and many other species 
(Table 1). These reports revealed that wildlife hosts are 
seroconverted to PPRV, most likely due to spill over from 
PPR outbreaks in sheep and goats. However, since there is 
little or no molecular epidemiology of PPRV in wildlife, the 
role of wildlife in disease transmission needs further 
clarification. Till up-to-date, earlier studies highlighted the 
possible epidemiological role of wildlife species in the spread 
of PPR or vice versa that can likely be a threat to endangered 
species.  

 
Table 2: Serological, molecular, and clinical evidence of PPR in large ruminants, camels, and unusual hosts from diverse geography (Rahman et al. 
2020) 
Family Genus Animal species Country References 
Evidence of PPR clinical presentation, antibodies detection and nucleic acid identification in Asian countries 
Bovidae Bos Cattle Bangladesh Anowar and Madir 2004 

China Li et al. 2018 
India Balamurugan et al. 2012b; Sen et al. 2014 
Iran Rasooli et al. 2019 
Kazakhstan Lundervold et al. 2004 
Nepal Prajapati et al. 2021 
Pakistan Rashid et al. 2008 
Pakistan Abubakar et al. 2017; 2019 
Turkey Ozkul et al. 2002; Albayrak and Gur 2010 

Bison Water buffalo India Govindarajan et al. 1997; Balamurugan et al. 2014 
Pakistan Khan et al. 2008 

Camelids Camelus Camel India Rajneesh et al. 2011 
Iran Zakian et al. 2016 
Kingdom of Saudi 
Arabia 

Hemida and Al-Ghadeer 2019 

Evidence of PPR clinical presentation, antibodies detection and nucleic acid identification in African countries 
Bovidae Bos Cattle Cote d Ivoire Couacy-Hymann et al. 2019 

Ethiopia Abraham et al. 2005; Agga et al. 2019 
Mauritania Cosseddu et al. 2021 
Nigeria El-Yuguda et al. 2013 
Ghana Anderson and McKay 1994 
Sudan Haroun et al. 2002; Intisar et al. 2017; Ali et al. 2019; Hekal et al. 2019 
Tanzania Lembo et al. 2013; Herzog et al. 2019 

Bison Water buffalo Cote d Ivoire Couacy-Hymann et al. 2005 
Tanzania Mahapatra et al. 2015 
Kenya Jones et al. 2021 
Uganda Aguilar et al. 2020 

Camelids Camelus Camel Egypt Ismail et al. 1992 
Ethiopia Roger et al. 2000, 2001; Abraham et al. 2005; Saeed et al. 2015 
Kenya Omani et al. 2019; Chemweno et al. 2019 
Libya El-Dakhly 2015 
Morocco Fakri et al. 2019 
Nigeria Daneji et al. 1997; El-Yuguda et al. 2013; Bello 2013; Woma et al. 2015 
Sudan Haroun et al. 2002; Khalafalla et al. 2010; Saeed et al. 2010; Intisar et al. 

2017; Kwiatek et al. 2011 
Tanzania Swai et al. 2011 

Evidence of PPRV infection or nucleic acid identification in unusual host species 
Suidae Sus Pig* Germany Schulz et al. 2018 

Pig* Nigeria Nawathe and Taylor 1979 
Phacochoerinae Warthog Kenya Jones et al. 2021 

Canidae Canis Dog India Ratta et al. 2016 
Felidae Panthera Asiatic lion India Balamurugan et al. 2012a 
Muridae Mus Mice* Ireland Galbraith et al. 2002 
Ceratopogonidae Not categorized Biting midge Turkey Sevik et al. 2019 
Note: Countries' names are arranged according to alphabetic manner: *Experimental infection of PPRV 
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PPR Evidence in Large Ruminants 
 
Several studies have reported PPR evidence in large 
ruminants around the globe (Table 2). A previous study from 
India reported a similar clinical PPRV infection with an 
outbreak in water buffaloes with the involvement of 
respiratory and digestive systems showing hypersalivation, 
respiratory distress, conjunctival congestion, and fever 
reminiscent of symptoms as observed in naïve hosts 
(Govindarajan et al. 1997). The outcome of that study 
highlighted the susceptibility of buffalo to getting infected by 
PPRV as a result of natural infection. Moreover, the 
experimental infection of PPRV has been shown susceptibility 
of cattle to this virus with/ without showing the clinical 
presentation of the disease (Sen et al. 2014; Couacy-Hymann 
et al. 2019). A previous study claimed that cattle could be 
sub-clinically infected after contact with PPRV-infected goats 
and all four genetic lineages (I-IV) PPRV  strains  have  the  
potential to induce tissue tropism and subsequently the 
production of antibodies (Couacy-Hymann et al. 2019). 
However, there is a lack of evidence about PPR virus shedding 
from cattle’ secretions and excretions and emphasizing the 
cattle as a dead-end host of PPRV (Agga et al. 2019). 
Moreover, there is no evidence of the virus shedding in water 
buffalo’ secretions and excretions however, it is assumed that 
such an event could occur during the upsurge of an outbreak 
(Govindarajan et al. 1997). Taking in this view, cattle, and 
buffaloes may have the capability to play a vital role in the virus 
transmission to all susceptible hosts, particularly in livestock 
dense regions of Asia and Africa where mixed farming of small 
and large ruminants are practiced. 
 
PPR Evidence in Camels 
 
Evidence of clinical infection and the presence of antibodies in 
the result of natural and experimental infection in camel is 
being reported from endemic regions of Asian, African and 
Middle East countries (Table 2). The clinical presentation of 
PPR in camel was observed as similar to those observed in 
naïve typical hosts (Khalafalla et al. 2010; Zakian et al. 2016). 
In previous studies, PPRV antigen was detected using 
traditional and molecular assays from tissue samples collected 
from camels presenting clinical signs (Kwiatek et al. 2011; 
Saeed et al. 2015; Intisar et al. 2017). There is more 
possibility of viral shedding in the feces and nasal discharges, 
however likely to be verified in future studies. It is can be 
assumed that the PPRV antigen was detected using PCR in 
ocular discharge from a camel presenting clinical features of 
PPR in Kenya (Omani et al. 2019). In this study, outbreaks 
were investigated among the camel population after indication 
of the PPR clinical presentation, including fever, conjunctivitis, 
nasal and ocular discharges, diarrhea, and high morbidity rate 
in affected camels. Along with the similar clinical presentation 
of PPR in camels as what was observed in sheep and goats, 
lineage III PPRV strain was also detected from camel and one 
goat living nearby the camel population (Omani et al. 2019). 
On the contrary, a previous study induced PPR infection 
experimentally in camels and observed no clinical 
presentation of diseases without showing any virus shedding 
for epizootiology of disease among susceptible hosts (Fakri et 
al. 2019). Regarding virus transmission from infected camels, 
little evidence has been reported and it is, therefore, still 
controversy about disease pathogenesis and spread 
mechanism. 

PPR Evidence in Atypical/ unusual Hosts 
 
Being morbillivirus, PPRV showed the capability of host 
switching by affecting various host species other than naive 
hosts even to unusual hosts including dogs, asiatic lions and 
pigs (Table 2). Despite several reports, information about PPR 
infection and possible virus transmission among atypical host 
specie is scarce. As the result of the experimental 
investigations, pigs showed subclinical infection of PPRV 
without virus shedding in body secretions and excretions 
(Nawathe and Taylor 1979). On the contrary, a recent study 
detected PPRV in pigs and emphasized that pig may have the 
potential to shed the virus and is capable to play an 
epidemiological role by crossing species barriers (Schulz et al. 
2018). Besides, previous studies indicated the susceptibility of 
dogs and asiatic lions towards PPRV after detection of the 
virus genome in nasal and tissue samples during routine 
screening (Balamurugan et al. 2012a; Ratta et al. 2016). The 
possible reason for the expansion of the host dynamic is the 
nature of PPRV as being a morbillivirus and having a close 
antigenic relationship to another morbillivirus known as CDV: 
a causative agent of canine infectious disease. Thus, such 
evidence indicated that there is more chance of PPRV 
targeting morbillivirus susceptible hosts. Both studies also 
postulated that the possible reason for detection of the PPRV 
genome in nasal swabs and tissue samples from the dog and 
the Asiatic lion respectively might be due to the feeding of 
PPRV-infected animals. In most developing disease-endemic 
settings, dogs are usually lived in close proximity or livestock 
farms in companionship, and thereby, it is a likely chance of 
occurrence of spill over event or virus transmission from an 
infected animal to dogs. Remarkably, the detection and 
identification of the PPRV genome from biting midge samples 
also indicated the potential of PPRV to transmit through a 
vector (Sevik et al. 2019). Considering previous studies on 
persistent transhumance and pastoralism of PPRV among all 
susceptible hosts and potential vector involvement (if any), 
future investigations are prerequisites to explore competent 
or mechanical vectors of PPRV as such events may generate 
constraints in disease eradication, particularly in disease-
endemic regions. 
 
Cross-species Transmission Potential of PPRV 
 
Natural/ experimental infection and the detection of PPRV 
genome in typical and atypical susceptible hosts indicated the 
potential of PPRV to cross-species barriers for expansion of 
host dynamics (Table 1, 2). It is assumed that the spill over 
event is most likely to occur following PPRV-infected animals 
to other hosts and subsequently leads to cross-species 
spread, particularly in livestock-wildlife interference regions. 
For instance, the previous study investigated the outbreak in 
the ibex population and emphasized that PPRV infection in 
the ibex population is most likely the result of spill over 
events with the involvement of the nearby living goat 
population (Abubakar et al. 2011). Thus, the cross-species 
transmission of PPRV is not uncommon and may provoke 
constraints in disease control efforts and subsequently disease 
eradication, particularly in disease-endemic regions. A 
previous study also observed similar findings of virus spill over 
from infected small ruminants to wild ungulates (Frolich et al. 
2005). The deaths of endangered wild Chowsingha in India 
are also attributed to virus spillover from closest living PPRV- 



 91 

 
 
Fig. 2: Evolutionary and phylogenetic relationship of PPRV strains isolated from wildlife species, large ruminants, camels and unusual hosts with 
those isolated from small ruminants (Rahman et al. 2019). 
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Fig. 3: Global strategy of regional roadmaps in Asian and African countries developed by OIE [PPR Global Eradication Programme (GEP); 
https://www.oie.int/en/disease/peste-des-petits-ruminants/#ui-id-4]. 
 
infected sheep and goats to them (Jaisree et al. 2018). The 
PPRV may transmit via indirect and direct contact with the 
infected animal to wild ungulates and large ruminants 
particularly in developing endemic countries in which the 
chance of cross-species transmission may likely occur. 
Despite a large number of reports, mechanisms of virus 
transmission and factors involved in disease epizootiology 
with possible spill-over from one susceptible host species to 
another species are largely indefinite. 
 
Genomic Forthcomings of PPRV Strains Originating 
from Diverse Animals 
 
PPRV is genetically highly variable, similar to other RNA 
viruses. The causative agent of PPR infection is a negative 
sense, mono-partite ssRNA virus having approximately 16 
kilobases long genome (Appel et al. 1981). Based on the 
genetic characterization of F and N, it is divided into four 
distinct lineages, lineages I-IV (Muniraju et al. 2014). Lineages I 
and II have been isolated in Western and Central Africa, 
whereas lineages III and IV in Eastern Africa and Asia 
(Mahapatra et al. 2015; Xia et al. 2016). Perhaps, the apparent 
expansion, the viral genome, and partial fragment sequencing 
of PPRVs in domestic small ruminants have been widely 
performed to determine the spreading status and to analyze 
the genetic variability. For wild ungulates, large ruminants and 
unusual hosts, data related to genome sequencing are scarce. 
Based on complete and partial sequencing of PPRV from 
diverse animals except for domestic small ruminants, a total 
of 37 isolates have been documented till now. Based on 
phylogeny analysis, most of the isolates from diverse animal 
origins have been revealed in their association with lineage IV 
(Bao et al. 2011; Rahman et al. 2019) except a previous study 
which has shown the relationship with lineage III (Muniraju et 
al. 2014). So, the genetic relatedness of PPRV can be 
understood by its phylogenetic relationship as shown in 
Figure 2. Besides, a few mutations were also observed in 
conserved and non-conserved regions of the fusion protein 

(Rahman et al. 2019). Genomic homology analysis revealed 
that PPRV sequences from different host species have high 
genetic similarities to PPRV sequences isolated from infected 
small ruminants (Bao et al. 2011; Rahman et al. 2019). 
Regarding the genetic makeup of PPRV strains reported from 
small ruminants, wild ungulates and large ruminants from the 
same region revealed a marked genomic homology (Rahman 
et al. 2019). Such outcomes highlighted that similar PPRV 
strains are prevailing among small ruminants, wild and large 
ruminants. Owing to the disease-causing potential of PPRV 
strains among wild and large animals, the IUCN impended 
that rare wildlife species are at risk of genetic depletion 
(Osofsky et al. 2005). Recent high mortalities in wild animals 
in free-ranging regions and zoos efficaciously highlighted this 
aspect (FAO 2017; OIE 2017a). Considering the role of wild, 
large and unusual hosts in the epidemiology of PPRV, shifting 
of only PPRV negative animals with the implementation of 
quarantine strategies may help to reduce the incidence of 
disease in livestock-wildlife interface and free-ranging regions. 
 
Future Perspectives and Disease Control Strategies 
 
PPR is an infectious transboundary disease and therefore, its 
eradication in developing endemic regions needs to be 
prioritized to secure the genetic depletion of endangered 
species, for the food security of large animals and poverty 
alleviation. To strengthen disease eradication measures, there 
is a dire need to get insight into the potential of all susceptible 
hosts in disease transmission either under similar or various 
livestock/ animal production systems. Indeed, mass infection 
and die-offs in domestic small ruminants, wildlife species, 
cattle buffaloes, and camels, particularly in disease-endemic 
regions, are strictly influencing poor communities livelihood, 
livestock productivity and wild ecosystem. Several analytical 
studies about the incidence of PPR disease, disease 
epizootiology, and genetic characterization of fieldprevailing 
PPRV strains in a wide range of hosts are needed to prompt 
global scientists interest in the restructuring of disease 
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control policies for the eradication of PPR by 2030. The 
susceptibility of diverse host species indicated the spatial and 
temporal host dynamics and heterogeneities and raises 
concerns over the strengthening of disease surveillance 
programs at national and international levels. Such expansion 
of host heterogeneity makes the situation even more 
complicated for disease control which aspects take a long 
process and more time that cannot solely rely on mass 
vaccination programs. Considering the transboundary nature, 
disease endemicity, and expanding host dynamic of PPRV in 
Asian and African countries, OIE has developed a global 
strategy by dividing affected countries into various 9 regional 
roadmaps to attain progress toward disease eradication at 
national and regional levels (Figure 3). A new framework, 
consisting of investigations on the involvement of unusual 
hosts in disease epidemiology, is obligatory to include in the 
global strategy for PPR eradication. To investigate the impact 
of PPR on natural wild conservation with the involvement of 
wild animals in the epidemiology of disease, continuous 
disease surveillance programs should be employed along with 
the establishment of epidemiological modelling investigations 
and realistic host heterogeneities models for decision making 
on strengthening disease control strategies. 
 
Concluding Remarks 
 
Together with typical/ naive hosts, PPRV has the capability to 
target a wide range of wild ungulates, large animals and 
camels. In this chapter, we tried to summarize the scattered 
information and current knowledge on the epizootiology of 
PPR among wild ungulates, large ruminants, and camels and 
highlighted the possible epidemiological role of all susceptible 
hosts for the happening of cross-species transmission events. 
Concluding, the spill-over events and cross-species 
transmission can be evaluated and prevented by profound 
investigations on disease pathogenesis and field-based disease 
surveillance. Moreover, there is a dire need to explore the 
possible impact of PPR infection on the genetic depletion of 
wildlife species. 
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