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Abstract: Peste des petits ruminants (PPR) is an acute feverish viral, disease of sheep and goat characterized by mucopurulent nasal 

and ocular discharges, necrotizing and erosive stomatitis, enteritis and pneumonia. The disease causes large economic losses each year 

due to the high rates of mortality and morbidity in infected sheep and goats. In this study, we investigate the sero incidence of PPR in 

camel flocks in west labia. Serum samples from 492 camel were collected . sero incidence was resolute using virus neutralizing test ( 

VNT ) and direct enzyme linked immunosorbent assay (ELISA) . the results of this study showed that the presence of PPR virus 

antibodies as of west labia sub region , 112 (22.8%) and 380 (77.2%) serum samples were positive and negative for PPRV antibodies 

respectively.  
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1. Introduction 
 

Peste des petits ruminants (PPR) is an severe feverish viral 

disease of small ruminant characterized by mucopurulent 

nasal and ocular discharges, necrotizing and erosive 

stomatitis, enteritis and pneumonia [1] . The disease is 

endemic in Africa and causes large economic losses each 

year due to the high rates of mortality and morbidity in 

infected sheep and goats [ 2 -3 ] . Morbidity and mortality 

risks in small ruminants vary but can be as high as 100 and 

90%, respectively. These risks are usually lower in endemic 

areas and mortality can be as low as 20% maintained in the 

newborns [4] . So that Peste des petits ruminants has been the 

most important disease of these
 
species in Africa, the Middle 

East and southwest
 
Asia , it was first described in West 

Africa in 1942 [5] and later found in Senegal [6] , Central 

Africa [7], Sudan [8],East Africa [9], Ethiopia [10] . It also 

results in subclinical infection in large ruminants,
 
which act 

as carriers of infection to small ruminants [11 -12]. PPR 

disease is caused by a virus has been classified under genus 

Morbillivirus in the family Paramyxoviridae along with other 

members including rinderpest virus (RPV), measles virus 

(MV), canine distemper virus (CDV) and morbilliviruses of 

marine mammals and is antigenically close to rinderpest [13 - 

14] . continuous outbreak of PPR occur since more than 30 

years affecting sheep , goats and camels [15 – 16 -17] . 

Camels were not regarded as possible hosts for PPRV until 

1992, when a number of authors reported PPRV sero 

conversion in these animals [18-19 ] .The first documented 

outbreak of PPRV in camels, reported from Ethiopia in 1996, 

consisted of highly contagious respiratory syndromes with 

high illness rates but low death rates [20-21 ] . PPR antigen 

was detected in an outbreak of respiratory disease in camels 

[20] . Khalafalla detected a new emerging morbillivirus in 

camels causing respiratory outbreak in Eastern Sudan, the 

virus was proved to be Peste des petits ruminants (PPR) [22] 

. Serological surveys have demonstrated that camels are 

susceptible to the infection and in some instance may express 

a serious illness (respiratory distress) and mortality[23] .  

Our objective was to determine antibody seroprevalence to 

PPR of unvaccinated camels and to evaluate the role of 

camels in transitions of the virus between the small ruminant  

 

2. Materials and Methods 
 

2.1. Tissue culture  

 

African Green Monkey Kidney (VERO) cells [24] were 

cultured in Minimal Essential Medium Eagle (MEM–E-

Gibco Laboratories NY USA) supplement with10% fetal 

bovine serum (Gibco Lab) were used in this study. .The cells 

were seeded at density of 3× per well into 24 –well 

micro titer plate.  

 

2.2. Peste des petits ruminants virus  

 

Egyptian strain (egypt-87) according to Samia et al, [25] was 

used for propagation at a multiplicity of infection (MOI) 0.5-

0.7 per cell in VERO cells . The culture fluids were harvested 

36 hours post-infection, clarified by centrifugation during 20 

minutes to 12,000 g at 4ºC and used for preparation of the 

antigen used in direct ELISA and seroneutralization assay 

[26] .  

 

2.3. Antigen preparation 

 

PPR virus antigen was prepared as per the protocol described 

for preparation of rinderpest antigen [27] . Briefly, 48-h-old 

VERO cell monolayers were infected with PPR virus at a 

multiplicity of infection of 0.5. The culture was harvested at 

80–90% cytopathic effect. The culture was freeze-thawed 

three times and the cell debris was clarified by centrifugation 

at 1000×g for 15 min. The chilled culture supernatant was 

subjected to precipitation using 8% (w/v) PEG 6000 in the 

presence of 2.3% (w/v) sodium chloride. The mixture was 

centrifuged at 8500×g for 30 min following overnight 

incubation at 4 °C. The pellet was dissolved in TNE buffer 

(10 mM Tris, 150 mM NaCl, 1 mM EDTA, pH 7.4) in 10% 
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of the original volume. PEG concentration was repeated 

twice to concentrate the material 100 times. The resulting 

antigen was lyophilized for later use in the standardization of 

ELISA. 

 

2.4. Serum Sample 

 

Twenty six farms were randomly chosen for this study . these 

farms distributed in different cities in the west of labia. The 

serum samples collected haphazardly from each farm 

represent 15% of camel residents in each farm the samples 

consisted of 492 camel, over one year old, not vaccinated by 

rinder peste vaccine and Peste des petits ruminants vaccine. 

All serum sample was fractionated and inactivated at 56 ºC 

through 30 minuts for testing in microserum neutralization 

(MSN) assay and frozen at -20 ºC until they were used. 

 

2.5. Virus Neutralization Test (VNT)  

 

Neutralizing antibodies to rinderpest virus was detected in a 

micro-assay as described by Bandyopadhyay et al , [28] for 

detection of antibodies to PPR virus , a similar assay was 

performed using VERO cells. The serum neutralization titer ( 

SNT ) was expressed as the reciprocal of the highest dilution 

of the antibodies that inhabited 50% of viral cytopathic 

effects according to the method of Reed and Muench, [29] . 

 

2.6. The direct enzyme linked immunosorbent assay 

(ELISA) 

 

It was performed according to the method previously 

described by Anderson et al, [30] . The antigen was prepared 

from the infected Vero cell cultures with PPR virus as 

previously described and diluted with bicarbonate buffer 

(9.6) using ten fold serial dilution. From each dilution 100 ul 

were dispensed \ well horizontally and the plates were 

covered and incubated at 37C
0
 for one hour (coating). The 

plates were washed three times with the washing solution and 

100 ul of the blocking buffer were added \well. After that, the 

plates were incubated at 37C
0
 for 30 minutes. Then washed 

three times again with the washing solution. Two fold 

dilutions of the tested sera were prepared and 100 ul of each 

diluted serum were added to each well vertically. Positive 

control sera were included in each plate. The plates were 

incubated at 37C
O
 for one hour, then washed two times with 

the washing buffer and 100 ul of the diluted conjugate 

(1\10000) were dispensed in each well the plates were 

incubated at 37C for one hour then washed three times with 

washing buffer and 100 ul of the substrate were add \ well 

and the plates were incubated at room temperature in a dark 

place for 15 minutes. The reaction was stopped by adding 25 

ul \well of the stopping solution (1.25M ). 

 

3. Results and Discussion  
 

The 492 serum samples were randomly selected from twenty 

six farms and examined using VNT and the direct enzyme 

linked immunosorbent assay for the presence of PPR virus 

antibodies as of west labia sub region , 112 (22.8%) and 380 

(77.2%) serum samples were positive and negative for PPRV 

antibodies respectively (Table 3). These results were similar 

to those found by Abdul-Dahiru et al , [31] . 

 

This result quadrate to the results produced in the FAO 

project TCP/RAB/3302, the mean serological prevalence 

rates registered 2013 were 34.5 % (25 % in local animals and 

45 % in imported heads from e.g. Sudan, Chad, Mali; 25 % 

in animals < 12 months and 41 % in animals older than two 

years). Higher serological prevalence rate was observed in 

southern provinces, probably due to significant uncontrolled 

animal movements .  

 

The seroprevalences of PPR virus antibodies varied between 

sub regions of west labia. the highest seroprevalence 

recorded in Elgamel city 28.6% and the lowest in Sebrata 

city 11.8% (Table 1 & 2) .These results were parallel to those 

found by Abraham et al, [32] . 

 

The sub regions of west Labia ( El ogylat , Zewara , El gamel 

, El zawia , Sebrata ) examined for the presence of PPR virus 

antibodies, the results of the VNT revealed PPR antibody 

prevalence rates of 25.2 % , 15.7 % ,28.6 % ,23.8 % ,11.8 % 

for sub regions of west Labia respectively. While the direct 

enzyme linked immunosorbent assay showed a 

seroprevalence of 26.2 % , 17.6 % ,28.6 %, 23.8 % , 11.8 % 

for sub regions of west Labia respectively ( Table 1 & 2 ) . 

This study is the first study to report the seroprevalence of 

PPR among the camels populations in the sub regions of west 

Labia. The existence of circulating PPR antibodies attributed 

to that the spread of the disease from one herd to another 

herd and from one area to another is almost frequently due to 

movement of infected animal from an infected herd to a non-

infected susceptible herd. Also the nature of camel husbandry 

system , which allowed camel to intermingle freely with other 

ruminants at grazing, watering points and market places, the 

camel population, can serve as a ready source of PPRV 

infection for the ruminants especially sheep and goats [11 - 

12 ] . so that the camels may have served as a bridge with 

areas of northern Africa and contributed to the spread of a 

camel PPR virus .  
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Table 1: The results show the number of camel sera (n =492 ) with negative or positive neutralizing antibodies against PPRV 

in each farm and the titer of positive sample using VNT 

 Seronegatives 

of SNT 

% of 

Seropositives of 

SNT 

Seropositives of SNT titer  

Farm 

number 

 

 

Region 

 

Total number of 

serum sample 

 32 16 8 4 2 

Number of serum sample 

17 11 35.3 % 0 1 1 2 2 1 
 

 

El ogylat 
 

 

26 18 30.8 % 0 1 1 2 4 2 

9 7 22.2% 0 0 0 1 1 3 

13 10 23.1% 0 0 0 1 2 4 

23 18 21.7 % 0 0 1 2 2 5 

19 16 15.8 % 0 0 0 1 2 6 

107 80 25.2% 0 2 3 9 13  Total 

12 10 16.7% 0 0 0 1 1 7 

Zewara 
16 15 6.3 % 0 0 0 0 1 8 

10 8 20 % 0 0 0 1 1 9 

13 10 23.1 % 0 1 1 0 1 10 

51 43 15.7% 0 1 1 2 4  Total 

21 13 38.1 % 0 2 1 2 3 11 

 

El gamel 

 

29 21 27.6 % 0 1 3 2 2 12 

17 13 23.5 % 0 1 1 0 2 13 

22 15 31.8 % 0 0 1 2 4 14 

9 8 11.1 % 0 0 0 0 1 15 

98 70 %28.6 0 4 5 7 12  Total 

23 14 39.1% 0 1 2 3 3 16 

El zawia 

30 21 30% 0 1 1 3 4 17 

18 16 11.1% 0 0 0 0 2 18 

12 15 28.6% 0 0 1 2 3 19 

26 20 23.1% 0 0 2 1 3 20 

10 10 0% 0 0 0 0 0 21 

23 26 18.8% 0 1 1 2 2 22 

160 122 23.8% 0 3 7 11 17  Total 

20 17 15 % 0 0 0 2 1 23 

Sebrata 
19 15 21.1% 0 0 1 1 2 24 

14 14 0 % 0 0 0 0 0 25 

23 21 8.7 % 0 0 0 1 1 26 

76 67 11.8% 0 0 1 4 4  Total 
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Table 2: The results show the number of camel sera (n =492 ) with negative or positive neutralizing antibodies against PPRV 

in each farm and the titer of positive sample using ELISA 

 
Total number of 

serum sample 

Seronegatives of 

ELISA 

% of 

Seropositives of 

ELISA 

Seropositives of ELISA  

titer 

Farm 

number 

Region 
 32 16 8 4 2 

Number of serum sample 

17 11 35.3% 0 1 1 2 2 1 
 

 

El ogylat 
 

 

26 18 30.8 % 1 1 1 1 4 2 

9 7 22.2% 0 0 1 0 1 3 

13 10 23.1% 0 0 1 1 1 4 

23 18 21.7 % 0 1 1 1 2 5 

19 15 21.1 % 0 0 0 1 3 6 

107 79 26.2% 1 3 5 6 13  Total 

12 10 16.7 % 0 0 1 0 1 7 

Zewara 
16 14 12.5 % 0 0 0 0 2 8 

10 8 20 % 0 0 0 2 0 9 

13 10 23.1 % 1 1 0 0 1 10 

51 42 17.6% 1 1 1 2 4  Total 

21 13 38.1 % 1 1 1 2 3 11 
 

 

 

El gamel 

 

29 21 27.6 % 0 1 3 3 1 12 

17 13 23.5 % 0 2 0 1 1 13 

22 15 31.8 % 0 0 2 1 4 14 

9 8 11.1 % 0 0 0 0 1 15 

98 70 28.6% 1 4 6 7 10  Total 

23 14 39.1% 0 1 3 2 3 16 

El zawia 

30 21 30 % 0 1 1 4 3 17 

18 16 11.1% 0 0 0 1 1 18 

12 15 28.6% 1 1 1 1 2 19 

26 20 26.9% 0 1 1 1 3 20 

10 10 0% 0 0 0 0 0 21 

23 26 18.8 % 0 1 2 1 2 22 

160 122 23.8% 1 5 8 10 14  Total 

20 17 15 % 0 0 1 1 1 23 

Sebrata 
19 15 21.1% 0 0 1 2 1 24 

14 14 0% 0 0 0 0 0 25 

23 21 8.7 % 0 0 1 0 1 26 

76 67 11.8% 0 0 3 3 3  Total 
 

 

Table 3: The results show the Percentage of each titer , Seropositives and Seronegatives of camel sera (n =492 ) to 

neutralizing antibodies against PPRV using ELISA 

 
 

Seropositives of ELISA titer 
Total number of Seropositives of 

ELISA 

Total number of 

Seronegatives of ELISA 

2 4 8 16 32   

 

Total 44 28 23 13 4 112 380 

Percentage  8.9% 5.7% 4.7% 2.6% 0.81% 22.8% 77.2% 

 

References 
 

[1] Ismail  T.M., M.K. Yamanaka., J.T. Saliki, A. EL-Kholy., C. 

Mebus and T. Yilma, 1995. Cloning and expression of the 

nucleoprotein of peste des petits ruminants virus in 

baculovirus for use in serological diagnosis. Virology 20, pp. 

776–778. Abstract\| View Record in Scopus | Cited By in 

Scopus (12)  

[2] Abu-Elzein, E.M.E.,M.M. Hassanien., A.I. Al-Afaleq., M.A. 

Abd-Elhadi and F.M.I. Housawi , 1990 . Isolation of peste des 

petits ruminants in Saudi Arabia, Vet Rec 127, pp. 309–310. 

View Record in Scopus | Cited By in Scopus (22) 

[3] Joshi, V.B., K.B. Nagal., M. Sharma., R.C. Katoch., M.K. 

Batta and A.K. Sharma, 1996 . Peste des petits ruminants 

(PPR) among Gaddi sheep and goats in Himachal Pradesh, 

Indian J Anim Sci 66, pp. 1126–1127. View Record in Scopus 

| Cited By in Scopus (7). 

[4] Roeder, P. L and T.U. Obi,1999 . Recognizing Peste des 

Petites Ruminants: A Field Manual, FAO Animal Health 

Manual vol. 5 28 pp. 

Paper ID: SUB152412 1458

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD6-4B7D8M2-1&_user=6530296&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=d9e0c81d4858faad3694e16f57a5296c#bbib14
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WXR-45R86Y0-BR&_user=6530296&_coverDate=04%2F20%2F1995&_fmt=abstract&_orig=search&_cdi=7165&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=2f014fa44ef197be85927a5267e2d139&ref=full
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Frecord.url%3Feid%3D2-s2.0-0029037296%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Da2178f66effecd41e36be5cbd1f4e420&_acct=C000069721&_version=1&_userid=6530296&md5=e147a5841c0a7d56608f721dedebe61c
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0029037296%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Da2178f66effecd41e36be5cbd1f4e420&_acct=C000069721&_version=1&_userid=6530296&md5=6c42df8416d0f32d851670263a73fbd3
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0029037296%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Da2178f66effecd41e36be5cbd1f4e420&_acct=C000069721&_version=1&_userid=6530296&md5=6c42df8416d0f32d851670263a73fbd3
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Frecord.url%3Feid%3D2-s2.0-0025712839%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Daa060d73160c6b3f056c62cc308f1637&_acct=C000069721&_version=1&_userid=6530296&md5=3d6e6682438b4ad1fbcd032e6f67cba3
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0025712839%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Daa060d73160c6b3f056c62cc308f1637&_acct=C000069721&_version=1&_userid=6530296&md5=1c57b664c8145dc1b805228465941dda
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Frecord.url%3Feid%3D2-s2.0-0030336537%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D67435d7959feed89bd0912fbbf234b2d&_acct=C000069721&_version=1&_userid=6530296&md5=0ca786e87b5313d420e63f95a1b0c662
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0030336537%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D67435d7959feed89bd0912fbbf234b2d&_acct=C000069721&_version=1&_userid=6530296&md5=99ca209c84718b14ae850c7428583e97


International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438 

Volume 4 Issue 3, March 2015 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[5] Gargadennec, L and A. Lalanne,1942 . La peste des petits 

ruminants, Bull Serve Zootech Epizoot Afr Occid Fr 5, pp. 

16–21. 

[6] Gilbert ,Y., and J. Monnier, 1962. Adaptation du virus de la 

peste des petits ruminants aux cultures cellulaires, Rev Elev 

Med Vet Pays Trop 4, pp. 321–335. 

[7] Scott G.R., 1981. Rinderpest and Peste des petits ruminants. 

In: E.P.J. Gipps, Editor, Virus diseases of food animals, vol. 2, 

Academic Press, London. 

[8] Taylor, W.P., 1984. The distribution and epidemiology of 

peste des petitis ruminants, Prev Vet Med 2, pp. 157–166. 

Abstract | PDF (501 K). 

[9] Wamwayi , H.M., P.B. Rossiter., D.P. Kariuki., J.S. Wafula., 

T. Barrett and J. Anderson, 1995 . Peste des petits ruminants 

antibodies in East Africa, Vet Rec 136 (8), pp. 199–200. View 

Record in Scopus | Cited By in Scopus (8) . 

 

[10] Roeder, P.L. , G. Abraham, G. Kenfe and T. Barrett, 1994. 

Peste des petits ruminants in Ethiopian goats, Trop Anim 

Health Prod 26 (2), pp. 69–73. Full Text via CrossRef | View 

Record in Scopus | Cited By in Scopus (15). 

[11] Anderson, E. C., M. Jago., T. Mlengeya., C. Timms., A. Payne 

and K. Hirji , 1990. A serological survey of rinderpest 

antibody in wildlife and sheep and goats in northern Tanzania. 

Epidemiol. Infect. 105:203-214.[Medline]. 

[12] Libeau, G., C. Préhaud., R. Lancelot., F. Colas., L. Guerre., D. 

H. L. Bishop., and A. Diallo, 1995. Development of a 

competitive ELISA for detecting antibodies to the peste des 

petits ruminants virus using a recombinant nucleoprotein. Res. 

Vet. Sci. 58:50-55.[CrossRef][Medline] . 

[13] Hall, W.W., R.A. Lamb and P.W. Chopin, 1980 . The 

polypeptides of canine distemper virus: synthesis in infected 

cells and relatedness to the polypeptides of other 

morbilliviruses. Virology 100, pp. 433–449. Abstract | Article | 

PDF (2408 K) | View Record in Scopus | Cited By in Scopus 

(9). 

[14] Barrett, T., I.K.J. Visser., L. Mamaev., L. Goatley., M.F. van 

Bressem and D.M.E. Osterhaus, 1993. Dolphin and porpoise 

morbilli viruses are genetically distinct from phocine 

distemper, Virology 193, pp. 1010–1012. Abstract | PDF (151 

K) | View Record in Scopus | Cited By in Scopus (89). 

[15] El Hag Ali , B, 1973. A natural out break of rinderpest 

involving sheep , goats and cattle in Sudan. Bull Epizootic dis. 

Afr. 12, 421 – 428 .  

[16] El Hag Ali, B and Taylor, W.P,1984. Isolation of pestes des 

petits ruminants virus from Sudan . Res. Vet . Sci. 36, 1 – 4 .  

[17] Saeed , I.K., Ali, Y.H., Khalafalla, A.I., Rahman –Mahasin, 

E.A, 2010 . Current situation of pestes des petits ruminants 

(PPR) in the Sudan. Trop . Anim .Health prod . 42 (1), 89 – 93 

. 

[18] Ismail, T.M., Hassas, H.B., Nawal, M.A., Rakha, G M., Abd 

el-halim, M.M and Fatebia, M.M, 1992.Studies on prevalence 

of Rinderpest and Peste des petits ruminants antibodies in 

camel sera in Egypt .Veterinary Medical Journal (Giza), 10 

(2), 49-53. 

[19] Albayrak, H and Gür, S, 2010. investigation for Peste des 

petits ruminants infection in sheep,cattle and camels (Camelus 

dromedarius) in Aydın province,West Anatolia Tropical 

Animal Health and Production, 42 (2) :151- 153 .  

[20] Roger, F., A. Diallo., L.M. Yigezu., C. Hurard., G. Libeau., 

G.Y. Mebratu and B. Faye, 2000. Investigation of a new 

pathological condition of camels in Ethiopia, J. Camel Pract. 

Res. 2 (7), pp. 163–166. 

[21] Roger, F., Guebre, Y.M., Libeau, G., Diallo, A Yigezu., L.M. 

and Yilma, T, 2001. Detection of antibodies of Rinderpest and 

Peste des petits ruminants viruses (Paramyxoviridae, 

Morbillivirus) during a new epizootic disease in Ethiopian 

camels (Camelus dromedarius). Revue de Médecine 

Vétérinaire, 152 (3): 265-268. 

[22] Khalafalla AI., Saeed IK ., Ali YH. , Abdurrahman MB., 

Kwiatek O., Libeau G., Obeida AA., Abbas Z, 2010 . An 

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

Sudan.Acta Tropica 116 (2) : 161 -165 . 

[23] Haroun, M ., Hajer , I., mukhtar , M., Ali ,B.E, 2002. 

Detection of antibodies against Peste des petits ruminants virus 

in sera of cattle, camels, sheep and goats in Sudan. 

Vet.Res.commun.26 (7),537-541 . 

[24] Yasumura , Y and Kawatika ,Y, 1963 . Studies on SV 40 virus 

in tissue culture 1963, 21 :1201- 115 . 

[25] Samia, A. Ayad.,Mohamed, A. Mouaz ., Nahed, A. Kamel and 

Ahmed ,M .Daoud, 1998. The Production and Evaluation of a 

Standard Reference Peste Des Petits Ruminants (PPR)- The 

Egyptian journal Immunology .Vet Med;Vol.11(2):179-8 All 3 

versions . 

[26] Sreenivasa, B .P :Dhar ,p., Singh,R.P and Bandyopadhyay, 

S.K., 2000. Evaluation of an indigenously developed 

homologous live-attenuated cell culture vaccine against peste 

des petits ruminants infection of small ruminants. Abstract in 

the Proceedings of the XX Annual Conference of Indian 

Association of Veterinary Microbiologists, Immunologists and 

Specialists in Infectious Diseases, October, Pant nagar India, 

p. 84. .  

[27] Singh , R.P., B.P. Sreenivasa., P. Dhar.,R.N. Roy and S.K. 

Bandyopadhyay,2000. Development and evaluation of a 

monoclonal antibody based competitive enzyme-linked 

immunosorbent assay for the detection of the rinderpest virus 

antibodies. Rev. Sci. Tech. Off. Int. Epiz., pp. 754–763. View 

Record in Scopus | Cited By in Scopus (10) . 

[28] Bandyopadhyay ,S.K ; R.P. Singh and U. Chandra., 1999 . 

Efficacy of the micro-method of the assessment of neutralizing 

antibodies following vaccination/infection with rinderpest 

virus. Indian J. Anim. Sci. 69, pp. 82–84. View Record in 

Scopus | Cited By in Scopus (5). 

[29] Reed, L., and Muench, H, 1938. A simple method of 

estimating fifty per cent endpoint . Am. J. Hyg., v.27, p.493, 

1938. [ Links ]. 

[30] Anderson ,J., Rowe L.W., Taylor W.P and Crowther J.B, 

1982. an enzyme linked immunosorbant assay for the detection 

of IgG, IgA and IgE antibodies. Res. Vet. Sci., , 32 (2):242-

247. 

[31] Abdul-Dahiru El-Yuguda., Saka Saheed Baba., Abdul Ganiyu 

Ambali and Godon O Egwu, 2013. Seroprevalence of peste 

des petits ruminants among domestic small and large 

ruminants in the semi-arid region of North-eastern Nigeria 

.Veterinary World org / Vol.6 / Oct pp. 208-211. 

[32] Abraham, G., Sintayehu, A., Libeau, G., Albina, E., Roger, F., 

Laekemariam, Y., Abayneh, D., and Awoke, K.M, 2005. 

Antibody seroprevalences against Peste des petits ruminants 

(PPR) virus in camels, cattle, goats and sheep in Ethiopia. 

Preventive Veterinary Medicine, 70(1-2):51-57. 

Paper ID: SUB152412 1459

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TBK-4772CKN-21&_user=6530296&_coverDate=03%2F31%2F1984&_fmt=abstract&_orig=search&_cdi=5145&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=325b1ded93b7f545b9016eb2ef107632&ref=full
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6TBK-4772CKN-21-1&_cdi=5145&_user=6530296&_check=y&_orig=search&_coverDate=03%2F31%2F1984&view=c&wchp=dGLbVlb-zSkWA&md5=12ead5bf966b22e8b0bf939c861cde31&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Frecord.url%3Feid%3D2-s2.0-0029651770%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D2ef2412b80bb3b103016579170927352&_acct=C000069721&_version=1&_userid=6530296&md5=59389cc035d4503ca5b11dbdba3e496b
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Frecord.url%3Feid%3D2-s2.0-0029651770%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D2ef2412b80bb3b103016579170927352&_acct=C000069721&_version=1&_userid=6530296&md5=59389cc035d4503ca5b11dbdba3e496b
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0029651770%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D2ef2412b80bb3b103016579170927352&_acct=C000069721&_version=1&_userid=6530296&md5=920ca0f5826eada61f199934598cbcee
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=3&_targetURL=http%3A%2F%2Fdx.doi.org%2F10.1007%2FBF02239901&_acct=C000069721&_version=1&_userid=6530296&md5=ec34454a1d716d8a7d3d49398f946752
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Frecord.url%3Feid%3D2-s2.0-0028435319%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D37dfe05aac6f55405b57fab219087185&_acct=C000069721&_version=1&_userid=6530296&md5=06a6a4787daf9c317f21917a2c616300
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Frecord.url%3Feid%3D2-s2.0-0028435319%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D37dfe05aac6f55405b57fab219087185&_acct=C000069721&_version=1&_userid=6530296&md5=06a6a4787daf9c317f21917a2c616300
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0028435319%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D37dfe05aac6f55405b57fab219087185&_acct=C000069721&_version=1&_userid=6530296&md5=87271b31fbdd5b45bde1a84ee705b16e
http://cvi.asm.org/cgi/external_ref?access_num=2384143&link_type=MED
http://cvi.asm.org/cgi/external_ref?access_num=10.1016/0034-5288%2895%2990088-8&link_type=DOI
http://cvi.asm.org/cgi/external_ref?access_num=10.1016/0034-5288%2895%2990088-8&link_type=DOI
http://cvi.asm.org/cgi/external_ref?access_num=10.1016/0034-5288%2895%2990088-8&link_type=DOI
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WXR-4BSDXTJ-9N&_user=6530296&_coverDate=01%2F30%2F1980&_fmt=abstract&_orig=search&_cdi=7165&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=6d53a18e190e0d881aa4f3082ecf766a&ref=full
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WXR-4BSDXTJ-9N&_user=6530296&_coverDate=01%2F30%2F1980&_fmt=full&_orig=search&_cdi=7165&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=8541924f33af99aebbeea4d58c1fe344&ref=full
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6WXR-4BSDXTJ-9N-4&_cdi=7165&_user=6530296&_check=y&_orig=search&_coverDate=01%2F30%2F1980&view=c&wchp=dGLbVzz-zSkWz&md5=3bfdaf6f4dc8b01e4463bbc246a6e52c&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Frecord.url%3Feid%3D2-s2.0-0018923242%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D6139b62432008fcec8a33f937c3c8eba&_acct=C000069721&_version=1&_userid=6530296&md5=de83d457149cc7aed55e234c42fbbf25
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0018923242%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D6139b62432008fcec8a33f937c3c8eba&_acct=C000069721&_version=1&_userid=6530296&md5=87837e874d3afaaf003a14be8cd6b996
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0018923242%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D6139b62432008fcec8a33f937c3c8eba&_acct=C000069721&_version=1&_userid=6530296&md5=87837e874d3afaaf003a14be8cd6b996
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WXR-45P69M0-9C&_user=6530296&_coverDate=04%2F30%2F1993&_fmt=abstract&_orig=search&_cdi=7165&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=c1f41ab7bd4a4775e738bfba8ab4e5a9&ref=full
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6WXR-45P69M0-9C-1&_cdi=7165&_user=6530296&_check=y&_orig=search&_coverDate=04%2F30%2F1993&view=c&wchp=dGLbVzz-zSkzS&md5=9813451a150a6903a5212b5e6ebc43b7&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=MiamiImageURL&_imagekey=B6WXR-45P69M0-9C-1&_cdi=7165&_user=6530296&_check=y&_orig=search&_coverDate=04%2F30%2F1993&view=c&wchp=dGLbVzz-zSkzS&md5=9813451a150a6903a5212b5e6ebc43b7&ie=/sdarticle.pdf
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Frecord.url%3Feid%3D2-s2.0-0027309383%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Dd0783a4ca175b00703e1daee057ea558&_acct=C000069721&_version=1&_userid=6530296&md5=95dd701b18abfeb3dafdeff9024f813b
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0027309383%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Dd0783a4ca175b00703e1daee057ea558&_acct=C000069721&_version=1&_userid=6530296&md5=a1b390f171995e9f8c7f54ee6f7debc4
http://scholar.google.com/scholar?hl=en&lr=&cluster=5516204509634301421&um=1&ie=UTF-8&ei=rJSYScbfA4-Y-gb-j_z6CA&sa=X&oi=science_links&resnum=1&ct=sl-allversions
http://scholar.google.com/scholar?hl=en&lr=&cluster=5516204509634301421&um=1&ie=UTF-8&ei=rJSYScbfA4-Y-gb-j_z6CA&sa=X&oi=science_links&resnum=1&ct=sl-allversions
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD6-4B7D8M2-1&_user=6530296&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=d9e0c81d4858faad3694e16f57a5296c#bbib38
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD6-4B7D8M2-1&_user=6530296&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=d9e0c81d4858faad3694e16f57a5296c#bbib38
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD6-4B7D8M2-1&_user=6530296&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=d9e0c81d4858faad3694e16f57a5296c#bbib38
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD6-4B7D8M2-1&_user=6530296&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=d9e0c81d4858faad3694e16f57a5296c#bbib38
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD6-4B7D8M2-1&_user=6530296&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=d9e0c81d4858faad3694e16f57a5296c#bbib38
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD6-4B7D8M2-1&_user=6530296&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=d9e0c81d4858faad3694e16f57a5296c#bbib38
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD6-4B7D8M2-1&_user=6530296&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=d9e0c81d4858faad3694e16f57a5296c#bbib38
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD6-4B7D8M2-1&_user=6530296&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=d9e0c81d4858faad3694e16f57a5296c#bbib38
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD6-4B7D8M2-1&_user=6530296&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=d9e0c81d4858faad3694e16f57a5296c#bib36
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Frecord.url%3Feid%3D2-s2.0-0039000043%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D03f41bf7348fa7ab7717a18bc047d8cc&_acct=C000069721&_version=1&_userid=6530296&md5=ab4226e198ed85d057dbc3e5160a381d
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Frecord.url%3Feid%3D2-s2.0-0039000043%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D03f41bf7348fa7ab7717a18bc047d8cc&_acct=C000069721&_version=1&_userid=6530296&md5=ab4226e198ed85d057dbc3e5160a381d
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0039000043%26partnerID%3D10%26rel%3DR3.0.0%26md5%3D03f41bf7348fa7ab7717a18bc047d8cc&_acct=C000069721&_version=1&_userid=6530296&md5=9c9648371f93ef7a32b0bafe658249ff
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TD6-4B7D8M2-1&_user=6530296&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000069721&_version=1&_urlVersion=0&_userid=6530296&md5=d9e0c81d4858faad3694e16f57a5296c#bbib5
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Frecord.url%3Feid%3D2-s2.0-0033460377%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Df4688dba5be0afcf2f99adff7dae6972&_acct=C000069721&_version=1&_userid=6530296&md5=b0744e477ab74a8f585a9cec2433bb5d
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=655&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Frecord.url%3Feid%3D2-s2.0-0033460377%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Df4688dba5be0afcf2f99adff7dae6972&_acct=C000069721&_version=1&_userid=6530296&md5=b0744e477ab74a8f585a9cec2433bb5d
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=656&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fcitedby.url%3Feid%3D2-s2.0-0033460377%26partnerID%3D10%26rel%3DR3.0.0%26md5%3Df4688dba5be0afcf2f99adff7dae6972&_acct=C000069721&_version=1&_userid=6530296&md5=affd8af0e4d87a084cdec6836734f780
javascript:void(0);



