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Summary 

Peste des petits ruminants (PPR) is a severe non-zoonotic viral disease 

of small ruminants caused by a morbillivirus closely related to 

rinderpest virus (RPV). The disease is widespread in Africa, the 

Middle East and Southern Asia. It is one of the priority animal 

diseases whose control is considered important for poverty alleviation 

in those regions because of the associated high economic losses. 

A sero-epidemiological study of PPR was conducted in Oromia and 

Afar regional states of Ethiopia. A total of 800 serum samples from 

sheep and goats were collected between October 2015 and March 

2016 in Afar and Oromia, where no vaccination history has been 

recorded. These two regions are known to have a large population of 

small ruminants. The levels of PPR antibodies obtained in the two 

regions using the competitive enzyme-linked immunosorbent assay 
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(cELISA) ID Screen® PPR Competition from IDvet (Montpellier, 

France) were similar, at 12.7 and 13.0% for Afar and Oromia, 

respectively. A seroprevalence of 12.9% for the two regions was 

obtained. The study also linked seropositivity to risk factors such as 

sex, age and species with a p-value of less than 0.05 (p = 0.0001, 

p = 0.0001 and p = 0.004, respectively). 

Keywords 

Afar – cELISA – Ethiopia – Oromia – PPR – Risk factor – 

Seroprevalence. 

Introduction 

Peste des petits ruminants (PPR) is a highly contagious viral disease 

of small ruminants (sheep and goats) first described in Côte 

d’Ivoire (1). The disease is now widespread globally and is reported 

across Africa, the Middle East, Eurasia (Bulgaria, Georgia and 

Turkey) and Asia (2, 3, 4). It causes high economic losses, which lead 

to increased poverty and threaten food security in the infected regions. 

Morbidity and mortality rates can rise up to 100% and 90%, 

respectively, in newly infected regions. The disease constitutes a 

threat to livestock production in many developing countries, 

particularly in Africa and Asia. Sheep and goats contribute 

significantly to the nutrition and cash income of farmers in Africa and 

Asia, and these countries account for about 72.9% of the world’s 

poorest people (5). The control of PPR is, therefore, considered 

important for poverty reduction because the disease is a major 

constraint to the production of small ruminants. 

In consideration of the importance of sheep and goats in the 

livelihoods of the poor populations in these regions, the international 

veterinary community decided to focus on global efforts towards the 

control and eradication of PPR by the endorsement of the PPR Global 

Control and Eradication Strategy (PPR–GCES) at the international 

conference for the control and eradication of PPR jointly organised by 

the Food and Agriculture Organization of the United Nations (FAO) 
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and the World Organisation for Animal Health (OIE) in Abidjan, Côte 

d’Ivoire, in 2015 (6). 

The first clinical suspicion of PPR in Ethiopia was raised in 1977 and 

serological evidence of its presence was reported by Taylor in 

1984 (7); PPR was later confirmed in lymph nodes and spleen 

specimens collected from an outbreak on a holding near Addis Ababa 

in 1991 using a complementary deoxyribonucleic acid (cDNA) 

probe (8). 

After the first official report of PPR in Ethiopia in 1996, several 

studies have reported a high prevalence of PPR in sheep and goats 

within the country (9, 10). 

Small ruminants in Ethiopia mainly thrive on free-range pastureland, 

shrubs and forest cover. Owing to the shrinkage in pastureland and 

forest area, these animals travel long distances for fodder and water 

during the dry season. Seasonal movement of animals has been shown 

to be a factor in the spread of PPR virus (PPRV); this partly explains 

the occurrence of the disease in areas where it was never previously 

reported (11, 12). Eventually, PPR became one of the most 

economically important livestock diseases in Ethiopia (10). 

In accordance with the current PPR global eradication strategy put in 

place by the FAO/OIE (6), it became necessary to determine the 

current seroprevalence of PPR in each region of Ethiopia and to 

identify the risk factors associated with the disease in those areas. This 

paper reports the results of a PPR seroprevalence study obtained from 

some selected zones of Oromia and Afar regional states of Ethiopia, 

where no vaccination programmes have been conducted. 

Materials and methods 

Study areas 

This study was undertaken between October 2015 and March 2016 in 

Oromia and Afar regions of Ethiopia (Fig. 1) where PPR vaccination 

programmes were not conducted, according to the Veterinary 

Services. The small ruminant population in the two regions is larger 
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than in other regions. The Oromia region is the largest state of 

Ethiopia, with a population of small ruminants estimated at 9,401,844 

sheep and 7,685,529 goats (13). Samples for this study were collected 

from four districts: Arero (4°44′N 38°45′E), Miyo (3°30′N 39°27′E), 

Teltele (4°50′N 37°25′E) and Yabello (4°53′N 38°5′E) in the Borena 

subdivision zone (5°00′N 38°15′E) which is bordered on the south by 

Kenya. 

 

Fig. 1 

Map of the study area (adapted from www.d-maps.com) 

The Afar region is located in the eastern part of Ethiopia. The sheep 

and goat populations are estimated at 353,418 and 599,828, 

respectively (13). Samples were collected from four districts: 

Abala (13°22′N 39°45′E), Mille (12°20′N 42°02′E), Dubti (11°50′N 

41°0′E) and Asayta (11°45′N 41°30′E) (Fig. 1). 
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Sampling method and sample size 

The cross-sectional sampling method was used for this study. The two 

study regions were selected based on a large population of small 

ruminants. Eight districts within the regions were selected based on 

accessibility to farmers, farmers’ cooperation, peace and security of 

the area and logistics. At least 10 herds or flocks were selected from 

each district for sampling. The sample sizes for these districts were 

determined by the formula recommended by Thrusfield (14): 

N = 1.962 × PQ/D2 

Where N is the required sample size, P is the expected prevalence 

based on previous preliminary surveys, Q is 1 – P and D is the level of 

precision (5%). Given that there was no previous report of the 

seroprevalence in the specific study location, 50% expected 

prevalence was used in the formula. To increase the precision, 384 

was rounded up to 400. 

In order to get a good epidemiological picture of the prevalence of 

PPR within the study regions, probability proportional to size was 

used; therefore, the sample size was calculated by dividing the number 

of small ruminants in each district by the total number of small 

ruminants in the selected districts and multiplying by 400. 

 

Sample size = (
Number  of small ruminants in each district 

Total small ruminants in selected districts
) × 400 

The sample size was determined for a confidence interval (CI) at 95% 

and is presented in Table I. 

Approximately 10 ml of blood was collected from each animal into a 

plain sterile vacutainer and labelled with date, sex, age and location. 

The samples were placed in a cold chain and transported within 

1 h 30 min to the laboratory of the African Union–Pan African 

Veterinary Vaccine Centre (AU–PANVAC). Serum was separated and 

stored at –20°C until analysis. 
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Serological analysis 

Serum samples were tested for PPR antibodies using the competitive 

enzyme-linked immunosorbent assay (cELISA) ID Screen® PPR 

Competition from IDvet (Montpellier, France) (15). The test was 

performed according to the manufacturer’s instructions. Results were 

expressed as percentage inhibition of the optical density (% OD) 

reading of the sample, calculated as % OD = 100 × (S – N)/(P –N), 

with the tested sample (S) and OD of the negative (N) and positive (P) 

controls, respectively. Samples with percentage inhibition less than or 

equal to 50% were considered positive for PPR antibodies. Samples 

with OD greater than 50% and less than or equal to 60% were 

considered doubtful, while samples with OD greater than 60% were 

negative. 

Data analysis 

The data obtained from this study were analysed using the Statistical 

Package for the Social Sciences (SPSS) software version 20 (IBM 

SPSS Statistics Premium 20.0, IBM Corp., Armonk, NY, USA). 

Descriptive statistics, chi-square tests and multivariate and univariate 

regression analyses were used to determine the association of risk 

factors with seroprevalence. 

Results 

Overall seroprevalence 

Out of the 800 sera samples collected from the study regions and 

analysed by cELISA, 103 samples were positive for PPR antibodies, 

with an overall prevalence of 12.9% (Table I). 

Seroprevalence by region 

The seroprevalence found in Oromia and Afar regional states was 

similar, with 52 and 51 positives out of 400 samples collected from 

each region, respectively (Table I). 
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Table I 

Seroprevalence of peste des petits ruminants by region, district, 

sex, species and age 

Variable Location 

Sample 

number 

Number 

positive 

Percentage 

positive p-value 

Region Oromia 400 52 13  

 Afar 400 51 12.7  

District Arero 153 26 16.9  

 Teltele 124 6 4.8  

 Yabello 53 9 16.9  

 Miyo 70 11 15.7  

 Milli 205 29 14.1  

 Abela 123 13 10.5  

 Dubti 45 5 11.1  

 Asayta 27 4 14.8 0.106 

Sex Male 361 27 7.5  

 Female 439 76 17.3 0.0001 

Species Goats 396 64 16.2  

 Sheep 404 39 9.7 0.004 

Age 

(years) Adult 516 93 18.0  

 Young 284 10 3.5 0.0001 

Seroprevalence by district 

Prevalence was similar within the districts of Oromia (16.9% and 

16.9% for Arero and Yabello) and Afar (14.8% and 14.1% for Asayta 

and Milli) (Table I). The multivariate regression analysis showed that 

there was no significant difference among the districts: the p-value 

was greater than 0.05 (p = 0.106). 
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Analysis of risk factors associated with peste des petits 

ruminants 

Districts 

The data analysed indicated that there is no significant difference in 

the prevalence of PPR between the districts in Oromia and Afar. Even 

though there was a slight variation between the two regions, statistical 

analysis of the prevalence in the different districts showed that the 

disease is circulating equally in the regions because the p-value was 

greater than 0.05 (p = 0.106) (Table I). 

Sex 

Out of the 439 female and 361 male animals screened, females had a 

higher prevalence (17.3%; 76/439 positive) when compared with 

males (7.4%; 27/361 positive). The analysis showed that there is a 

significant difference in prevalence between the sexes as the p-value 

was less than 0.05 (p = 0.001) (Table I). 

Species 

Out of 396 goats and 404 sheep analysed, goats had a higher 

seroprevalence of 16.1% (64/396 positive) when compared with 9.6% 

(39/404 positive) in sheep. The statistical analysis showed a 

significant difference in prevalence (p = 0.004) (Table I). These 

results indicate that goats are almost twice as likely to be seropositive 

for PPR as sheep. 

Age 

The seroprevalence values in two age groups were compared: adult 

and young animals (young indicating those still suckling and under the 

guidance of their mother). A seroprevalence of 18.0% (93/516 

positive) was recorded for adults as against 3.5% (10/284 positive) for 

young animals. The difference is significant (p = 0.0001), as shown in 

Table I, indicating that adults are more likely to be seropositive for 

PPR than young animals. 
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Discussion 

This study determined the seroprevalence of PPRV antibodies in small 

ruminants in Oromia and Afar regions of Ethiopia between October 

2015 and March 2016, and highlighted possible risk factors associated 

with susceptibility to the disease. 

The study revealed the seroprevalence of PPRV among young and 

adult sheep and goats of both sexes. The prevalence of PPRV 

antibodies in these categories agrees with the studies conducted by 

Khalafalla et al. in Sudan, where they indicated that animals of all 

ages and both species and sexes were susceptible, and that naturally 

infected animals were shown to remain seropositive for a long 

time (16). 

In the current study, females were found to have a higher risk of being 

seropositive than males. The multivariate analysis revealed that 

females were 2.3 times more likely to be seropositive than males. This 

finding is similar to those of the studies conducted by Waret-Szkuta 

et al. (17) and Rahman et al. (18), in which females showed higher 

seroprevalence than males. The case fatality rate has been shown to be 

higher in females than in males (16), and this variation could be 

attributed to alterations in the physiological condition of female 

animals, especially those due to the immunosuppressive effects of 

pregnancy and lactation (19, 20, 21). Females are kept longer than the 

males in a herd or flock, for reproduction purposes, which increases 

the likelihood for female animals to be exposed to PPRV over time 

and to be sampled (18, 19). Sex has previously been described as a 

risk factor for PPR where females are shown to have greater risk of 

being positive (22, 23, 24); however, studies by Mbyuzi et al. and 

Sarkar and Islam found that males have higher risk of being 

seropositive than females (25, 26). This difference could be attributed 

to varying external factors which can affect the outcome of any study. 

This study also revealed a difference in species susceptibility to PPR 

because the result of the univariate regression analysis showed that 

goats were 1.6 times more likely to be seropositive than sheep. This is 

similar to the findings of previous epidemiological studies that show 
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that PPR is predominantly a disease of goats rather than sheep (27, 

28). This finding is also in agreement with studies by Rahman et al., 

Kihu et al. and Al-Majali et al. (18, 19, 29), who indicated that goats 

were more likely to be seropositive for PPR than sheep. The PPRV is 

said to exhibit different levels of virulence in sheep and goats. Goats 

are severely affected while sheep generally undergo a mild form (30, 

31). However, Abubakar et al. have indicated that in some cases sheep 

are shown to have higher prevalence than goats. They attributed this to 

a higher recovery rate (lower case fatality rate) and/or a greater 

longevity of sheep versus goats because sheep are kept for wool 

production (31). 

A comparison between adult and young animals indicated that age 

may be a risk factor for PPR, because the prevalence was higher in 

adults than in the young. Adults were 5.1 times more likely to be 

seropositive than young animals. This is similar to the results obtained 

by Mahajan et al. and Torsson et al. (24, 32), who demonstrated that 

adult animals have a high level of seropositivity to PPR. This 

difference is likely to be due to the fact that adults have had a longer 

period of exposure to the virus (23), or that the young die more rapidly 

during infection, hence fewer young animals are available for 

sampling (16). The findings of these studies are also similar to those 

of the studies conducted by Khalafalla et al., Gari et al. and Awa et al. 

(16, 33, 34), who indicated that adults have a higher risk of being 

infected than the young. Similarly, other studies, conducted by Waret-

Szkuta et al. in Ethiopia (17) and Abubakar et al. in Pakistan (31), 

also indicated that age is a risk factor for PPR. 

The only factor that was not shown to have a significant association 

with seropositivity to PPRV in the current study is location. This is 

contrary to a report by Abubakar et al., who determined that 

occurrence of infection varied substantially by geographical location 

(31). The multivariate regression analysis in the current study showed 

no significant difference in seropositivity among the study districts, 

which indicated that PPR is persistent and equally distributed in the 

study area. These results suggest that PPR is endemic and that PPRV 

is extensively circulating within these districts. 



Rev. Sci. Tech. Off. Int. Epiz., 39 (3) 11 

  11/16 

Conclusion 

The results of this study suggest that PPRV is circulating in the study 

regions and that the risk of exposure is related to the age, sex and 

species of the animal. This study is a confirmation of the endemicity 

of PPR in Ethiopia because it was conducted in the two major regions 

of Ethiopia with very large populations of small ruminants. 

Despite the availability of good vaccines, PPR continues to spread. 

The ongoing strategy for eradication of PPR in Ethiopia should take 

into consideration the seroprevalence of the disease in the different 

regions of the country, as presented in this study. 

Recommendation 

In order to control and eliminate PPR effectively, there is a need to: 

i) have comprehensive PPR seroprevalence data to allow better 

national vaccination management through regular surveillance and 

updates; ii) revisit the continental and national strategies, based on 

current epidemiological data on the spread of the disease, for 

emergency preparedness. 

Acknowledgements 

The authors appreciate AU–PANVAC for their support and the 

National Animal Health Diagnostic Centre (NAHDIC) for supplying 

some of the samples. 

References 

 1. Gargadennec L. & Lalanne A. (1942). – La peste des petits 

ruminants. Bull. Serv. Zootech. Épiz. AOF, 5, 16–21. 

 2. Libeau G., Diallo A. & Parida S. (2014). – Evolutionary 

genetics underlying the spread of peste des petits ruminants virus. 

Anim. Front., 4 (1), 14–20. https://doi.org/10.2527/af.2014-0003. 

  

https://doi.org/10.2527/af.2014-0003


Rev. Sci. Tech. Off. Int. Epiz., 39 (3) 12 

  12/16 

 3. Parida S., Muniraju M., Mahapatra M., Muthuchelvan D., 

Buczkowski H. & Banyard A.C. (2015). – Peste des petits ruminants. 

Vet. Microbiol., 181 (1–2), 90–106. 

https://doi.org/10.1016/j.vetmic.2015.08.009. 

 4. Donduashvili M., Goginashvili K., Toklikishvili N., 

Tigilauri T., Gelashvili L., Avaliani L., Khartskhia N., Loitsch A., 

Bataille A., Libeau G., Diallo A. & Dundon W.G. (2018). – 

Identification of peste des petits ruminants virus, Georgia, 2016. 

Emerg. Infect. Dis., 24 (8), 1576–1578. 

https://doi.org/10.3201/eid2408.170334. 

 5. Kumar N. & Maherchandani S. (2014). – Targeting host 

cell factors for development of antiviral therapeutics. Adv. Anim. Vet. 

Sci., 2 (1S), 37–41. 

https://doi.org/10.14737/journal.aavs/2014/2.1s.37.41. 

 6. Food and Agriculture Organization of the United Nations 

(FAO) & World Organisation for Animal Health (OIE) (2016). – 

Peste des petits ruminants global eradication programme: contributing 

to food security, poverty alleviation and resilience – Five years (2017–

2021). FAO, Rome, Italy and OIE, Paris, France, 80 pp. Available at: 

www.fao.org/3/a-i6316e.pdf (accessed on 28 July 2019). 

 7. Taylor W.P. (1984). – The distribution and epidemiology of 

peste des petits ruminants. Prev. Vet. Med., 2 (1–4), 157–166. 

https://doi.org/10.1016/0167-5877(84)90059-X. 

 8. Roeder P.L., Abraham G., Kenfe G. & Barrett T. (1994). – 

Peste des petits ruminants in Ethiopian goats. Trop. Anim. Hlth Prod., 

26 (2), 69–73. https://doi.org/10.1007/BF02239901. 

 9. Abraham G. & Berhan A. (2001). – The use of antigen-

capture enzyme-linked immunosorbent assay (ELISA) for the 

diagnosis of rinderpest and peste des petits ruminants in Ethiopia. 

Trop. Anim. Hlth Prod., 33 (5), 423–430. 

https://doi.org/10.1023/A:1010547907730. 

https://doi.org/10.1023/A:1010547907730


Rev. Sci. Tech. Off. Int. Epiz., 39 (3) 13 

  13/16 

 10. Abraham G., Sintayehu A., Libeau G., Albina E., Roger F., 

Laekemariam Y., Abayneh D. & Awoke K.M. (2005). – Antibody 

seroprevalences against peste des petits ruminants (PPR) virus in 

camels, cattle, goats and sheep in Ethiopia. Prev. Vet. Med., 70 (1–2), 

51–57. https://doi.org/10.1016/j.prevetmed.2005.02.011. 

 11. Nanda Y.P., Chatterjee A., Purohit A.K., Diallo A., Innui 

K., Sharma R.N., Libeau G., Thevasagayam J.A., Brüning A., 

Kitching R.P., Anderson J., Barrett T. & Taylor W.P. (1996). – The 

isolation of peste des petits ruminants virus from Northern India. Vet. 

Microbiol., 51 (3–4), 207–216. https://doi.org/10.1016/0378-

1135(96)00025-9. 

 12. Singh R.P., Saravanan P., Sreenivasa B.P., Singh R.K. & 

Bandyopadhyay S.K. (2004). – Prevalence and distribution of peste 

des petits ruminants virus infection in small ruminants in India. Rev. 

Sci. Tech. Off. Int. Epiz., 23 (3), 807–819. 

https://doi.org/10.20506/rst.23.3.1522. 

 13. Central Statistics Agency (CSA) (2015). – Agricultural 

sample survey 2014/15. Volume II, report on livestock and livestock 

characteristics (private peasant holdings). CSA, Addis Ababa, 

Ethiopia, 188 pp. Available at: 

www.scirp.org/(S(lz5mqp453edsnp55rrgjct55))/reference/References

Papers.aspx?ReferenceID=2022884 (accessed on 1 June 2019). 

 14. Thrusfield M. (2007). – Veterinary epidemiology, 3rd Ed. 

Wiley-Blackwell, Oxford, United Kingdom, 624 pp. Available at: 

http://dvmbooks.weebly.com/uploads/2/2/3/6/22365786/1._veterinary

_epidemiology_thrush_filled.pdf (accessed on 1 June 2019). 

 15. Libeau G., Préhaud C., Lancelot R., Colas F., Guerre L., 

Bishop D.H.L. & Diallo A. (1995). – Development of a competitive 

ELISA for detecting antibodies to the peste des petits ruminants virus 

using a recombinant nucleoprotein. Res. Vet. Sci., 58 (1), 50–55. 

https://doi.org/10.1016/0034-5288(95)90088-8. 

http://www.scirp.org/(S(lz5mqp453edsnp55rrgjct55))/reference/ReferencesPapers.aspx?ReferenceID=2022884
http://www.scirp.org/(S(lz5mqp453edsnp55rrgjct55))/reference/ReferencesPapers.aspx?ReferenceID=2022884
https://doi.org/10.1016/0034-5288(95)90088-8


Rev. Sci. Tech. Off. Int. Epiz., 39 (3) 14 

  14/16 

 16. Khalafalla A.I., Saeed I.K., Ali Y.H., Abdurrahman M.B., 

Kwiatek O., Libeau G., Obeida A.A. & Abbas Z. (2010). – An 

outbreak of peste des petits ruminants (PPR) in camels in the Sudan. 

Acta Trop., 116 (2), 161–165. 

https://doi.org/10.1016/j.actatropica.2010.08.002. 

 17. Waret-Szkuta A., Roger F., Chavernac D., Yigezu L., 

Libeau G., Pfeiffer D.U. & Guitián J. (2008). – Peste des petits 

ruminants (PPR) in Ethiopia: analysis of a national serological survey. 

BMC Vet. Res., 4, article 34. https://doi.org/10.1186/1746-6148-4-34. 

 18. Rahman A.-u., Abubakar M., Rasool M.H., Manzoor S., 

Saqalein M., Rizwan M., Munir M., Ali Q. & Johansson Wensman J. 

(2016). – Evaluation of risk factors for peste des petits ruminants virus 

in sheep and goats at the wildlife-livestock interface in Punjab 

province, Pakistan. BioMed. Res. Int., 2016, article 7826245. 

https://doi.org/10.1155/2016/7826245. 

 19. Kihu S.M., Gachohi J.M., Ndungu E.K., Gitao G.C., Bebora 

L.C., John N.M., Wairire G.G., Maingi N., Wahome R.G. & Ireri R. 

(2015). – Sero-epidemiology of peste des petits ruminants virus 

infection in Turkana county, Kenya. BMC Vet. Res., 11, article 87. 

https://doi.org/10.1186/s12917-015-0401-1. 

 20. Haas L. & Barrett T. (1996). – Rinderpest and other animal 

morbillivirus infections: comparative aspects and recent 

developments. Zoonoses Public Hlth, 43 (1–10), 411–420. 

https://doi.org/10.1111/j.1439-0450.1996.tb00333.x. 

 21. Heaney J., Barrett T. & Cosby S.L. (2002). – Inhibition of 

in vitro leukocyte proliferation by morbilliviruses. J. Virol., 76 (7), 

3579–3584. https://doi.org/10.1128/JVI.76.7.3579-3584.2002. 

 22. Kivaria F.M., Kwiatek O., Kapaga A.M., Swai E.S., Libeau 

G., Moshy W., Mbyuzi A.O. & Gladson J. (2013). – The incursion, 

persistence and spread of peste des petits ruminants in Tanzania: 

epidemiological patterns and predictions. Onderstepoort J. Vet. Res., 

80 (1), a593. https://doi.org/10.4102/ojvr.v80i1.593. 

https://doi.org/10.4102/ojvr.v80i1.593


Rev. Sci. Tech. Off. Int. Epiz., 39 (3) 15 

  15/16 

 23. Salih H.A.M.E., Elfadil A.A.M., Saeed I.K. & Ali Y.H. 

(2014). – Seroprevalence and risk factors of peste des petits ruminants 

in sheep and goats in Sudan. J. Adv. Vet. Anim. Res., 1 (2), 42–49. 

https://doi.org/10.5455/javar.2014.a12. 

 24. Mahajan S., Agrawal R., Kumar M., Mohan A. & Pande N. 

(2012). – Risk of seroconversion to peste des petits ruminants (PPR) 

and its association with species, sex, age and migration. Small Rum. 

Res., 104 (1–3), 195–200. 

https://doi.org/10.1016/j.smallrumres.2011.10.009. 

 25. Mbyuzi A.O., Komba E.V.G., Kimera S.I. & Kambarage 

D.M. (2014). – Sero-prevalence and associated risk factors of peste 

des petits ruminants and contagious caprine pleuro-pneumonia in 

goats and sheep in the Southern zone of Tanzania. Prev. Vet. Med., 

116 (1–2), 138–144. https://doi.org/10.1016/j.prevetmed.2014.06.013. 

 26. Sarker S. & Islam M.H. (2011). – Prevalence and risk factor 

assessment of peste des petits ruminants in goats in Rajshahi, 

Bangladesh. Vet. World, 4 (12), 546–549. 

https://doi.org/10.5455/vetworld.2011.546-549. 

 27. Dhar P., Sreenivasa B.P., Barrett T., Corteyn M., Singh R.P. 

& Bandyopadhyay S.K. (2002). – Recent epidemiology of peste des 

petits ruminants virus (PPRV). Vet. Microbiol., 88 (2), 153–159. 

https://doi.org/10.1016/S0378-1135(02)00102-5. 

 28. Özkul A., Akca Y., Alkan F., Barrett T., Karaoglu T., 

Dagalp S.B., Anderson J., Yesilbag K., Cokcaliskan C., Gencay A. & 

Burgu I. (2002). – Prevalence, distribution, and host range of peste des 

petits ruminants virus, Turkey. Emerg. Infect. Dis., 8 (7), 709–712. 

https://doi.org/10.3201/eid0807.010471. 

 29. Al-Majali A.M., Hussain N.O., Amarin N.M. & Majok 

A.A. (2008). – Seroprevalence of, and risk factors for, peste des petits 

ruminants in sheep and goats in Northern Jordan. Prev. Vet. Med., 

85 (1–2), 1–8. https://doi.org/10.1016/j.prevetmed.2008.01.002. 

https://doi.org/10.1016/j.prevetmed.2008.01.002


Rev. Sci. Tech. Off. Int. Epiz., 39 (3) 16 

  16/16 

 30. Lefèvre P.-C. & Diallo A. (1990). – Peste des petits 

ruminants. Rev. Sci. Tech. Off. Int. Epiz., 9 (4), 951–965. 

https://doi.org/10.20506/rst.9.4.532. 

 31. Abubakar M., Jamal S.M., Arshed M.J., Hussain M. & Ali 

Q. (2009). – Peste des petits ruminants virus (PPRV) infection; its 

association with species, seasonal variations and geography. Trop. 

Anim. Hlth Prod., 41 (7), 1197–1202. https://doi.org/10.1007/s11250-

008-9300-9. 

 32. Torsson E., Berg M., Misinzo G., Herbe I., Kgotlele T., 

Päärni M., Roos N., Blomström A.-L., Ståhl K. & Johansson 

Wensman J. (2017). – Seroprevalence and risk factors for peste des 

petits ruminants and selected differential diagnosis in sheep and goats 

in Tanzania. Infect. Ecol. Epidemiol., 7 (1), article 1368336. 

https://doi.org/10.1080/20008686.2017.1368336. 

 33. Gari G., Serda B., Negesa D., Lemma F. & Asgedom H. 

(2017). – Serological investigation of peste des petits ruminants in 

East Shewa and Arsi zones, Oromia region, Ethiopia. Vet. Med. Int., 

2017, article 9769071. https://doi.org/10.1155/2017/9769071. 

 34. Awa D.N., Ngagnou A., Tefiang E., Yaya D. & Njoya A. 

(2002). – Post vaccination and colostral peste des petits ruminants 

antibody dynamics in research flocks of Kirdi goats and Foulbe sheep 

of north Cameroon. Prev. Vet. Med., 55 (4), 265–271. 

https://doi.org/10.1016/S0167-5877(02)00013-2. 

__________ 


