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A survey was conducted to investigate the prevalence of Peste des petits ruminants (PPR) and sheep
pox (SP) as the most economically important viral diseases of small ruminants in Marawi province at
Northern state, Sudan. A total of 254 sera samples (164 ovine and 90 caprine) were collected from
various localities in Marawi province during May, 2008. All collected sera were examined for PPR
antibodies using competitive enzyme-linked immunoabsorbent assay (cELISA) and for SP antibodies
using passive Haemagglutination test. 42 (25.6%) ovine and 17 (18.8%) caprine sera were positive for
PPR antibodies while 51 (31%) ovine and 34 (37.7%) caprine sera were positive for sheep pox

antibodies.
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INTRODUCTION

Peste des Petits Ruminants (PPR) disease is a severe
fast spreading disease of mainly domestic small
ruminants caused by PPR virus (PPRV) that belongs to
Morbillivirus genus of Paramyxoviridae family. The
disease is characterized by sudden onset of depression,
fever, discharges from the eyes and nose, sores in the
mouth, disturbed breathing and cough, foul smelling
diarrhoea and death (Roeder and Obi, 1999). Goats are
usually more severely affected than sheep (Roeder et al.
1994; Diallo, 2000). Economically, PPR has been
considered the most important disease of sheep and
goats in Sub-Saharan Africa, the Middle East, and
Southwest Asia (Nussieba et al., 2009).

The first outbreak of the disease in sheep and goats in
Sudan was reported in three areas in South Gedarif
(Eastern Sudan) in 1971 (ElI Hag Ali, 1973); it was firstly
diagnosed as Rinderpest (RP) and later confirmed to be
PPR (El Hag Ali and Taylor, 1984). The disease was then
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reported in several outbreaks in goats in Central Sudan
(Sinnar area) during 1971 to 1972 and in Mieliq (Gazira
State) in 1972. PPR was then reported in sheep in
Western Sudan (Rasheed, 1992); in sheep and goats in
Central Sudan (Hassan et al., 1994); in sheep and goats
in Khartoum State (Zeidan, 1994; EI Amin and Hassan,
1998). Severe cases in which animals show clinical signs
in the field can easily be detected through clinical
surveillance and the detection of antigen in clinical
samples, while the diagnosis of PPRV infection in sub-
clinically infected animals can be achieved by serological
surveillance (Nussieba et al., 2009).

Sheep pox is a contagious viral disease of small
ruminants, which result from infection by sheep pox virus
(SPV) that belongs to Capripoxvirus genus, Poxviridae
family. In sheep and goats, the clinical signs vary from
mild to severe. Normally, beginning with the onset of
fever followed by erythematous macules that develop into
papules (Spickler and Roth, 2008). Lesions may also
develop on mucous membranes and on internal organs,
causing systemic signs (respiratory signs, diarrhoea,
depression, emaciation, abortion and sometimes death).



Sheep pox causes considerable production losses in
endemic areas as a result of reduced milk yields,
decreased weight gain, abortion, poor quality wool and
hides, increased susceptibility to pneumonia and flies
strike, and mortality (Babiuk et al., 2008).

The first report of sheep pox in Sudan was reviewed by
Bennet et al. (1944), since then many outbreaks of the
disease had been reported (Muzichin and El Hag Alj,
1979; Hajer et al.,, 1988; Sheikh Ali, 1997). In Sudan
sheep pox is considered one of the major constraints of
sheep production and vaccination of sheep using sheep
pox vaccine is routinely adopted for exported flocks.

In an attempt to investigate the prevalence of PPR and
Sheep pox in sheep and goats in Marawi province,
Northern State, Sudan; a study based on serosur-
veillance was conducted in several villages of Western
and Eastern Nile banks in Marawi province (18° 282 N,
31°49: E). The province is situated at an altitude of 905
feet above sea level, with desert climate where maximum
temperature may reach up to 42°C whereas, minimum
temperature is 14°C, humidity is 41% and with rare
rainfall. Sheep and goats in this area are raised in
households for their milk, meat and as a source for cash
money at times of necessity. They are usually housed in
sheds made of local materials mostly tree branches and
may be allowed access to grazing on grasses and
residual crops in fields along River banks in some
villages with larger agricultural land.

MATERIAL AND METHODS

The total population of sheep and goats in Marawi province is
estimated at 20.000 and 25.000, respectively. However, not all
animal owners in the area were willing to donate blood from their
animals. Therefore, all animals in flocks whose owners consented
to taking blood were bled for serum.

Samples collection

A total of 254 sera samples (164 ovine and 90 caprine with no prior
history of vaccination to PPR or Sheep pox) were collected from 14
villages in Marawi province Western bank (Kurti, EIBasa, ElGorare,
Tangasi, Marawi and Nuri) and Eastern bank (Karema, Sheba,
Magashi, Hezama, EIMagal, ElKarafb, EIBarsa and Gelas). Sera
were collected during May 2008.

Detection of PPR antibodies using competitive ELISA (CELISA)

Collected sera were examined for PPR antibodies using cELISA kit
manufactured by CIRAD EMVT, Montpellier, France, distributed by
BDSL, UK. The test is based on the competition between
antibodies in sera and monoclonal antibody (MAb) to bind to the
antigen. Possible binding of the MAb was detected by adding a
mouse-specific conjugate and its substrate. Absence of chromo-
genic reaction indicated the presence of circulating antibodies
whose specificity was defined by the MAb in competition. When the
tested sera did not interfere with the adherence of the MAb, the
wells were coloured as described by Libeau et al. (1995). The
degree of coloration was read by Immunoscan (Flow laboratories,
UK) reader using 492 nm filter. The test was performed according
to the manual provided with the kits.
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Detection of sheep pox
haemagglutination (PHA) test

antibodies using passive

PHA is more specific and sensitive test used for detecting antigens
and antibodies. The application of PHA for the detection of fowl pox
antibodies was reported by Tripathy et al. (1970, 1973) and Um
Elhassan et al. (2001), and for sheep pox antibodies in Sudan (Ali
et al, 2004). The overall results obtained by Ali et al. (2004)
revealed higher percentage of positivity for AGID over PHA, which
could be attributed to low specificity of AGID. Moreover, PHA is
more likely to detect IgM antibodies than IgG which is found late in
the infection (Um Elhassan et al., 2001). Preparation of serum
diluents and sensitized sheep red blood cells for PHA was as
described by Ali et al. (2004). The results were read for the
presence of haemagglutination, the end point was taken as the
highest dilution of the serum giving reading comparable to that of
the positive control serum, and end points were expressed as l0g>
titers.

RESULTS

A total of 254 sera (164 ovine and 90 caprine) from
different localities in Marawi province were screened for
PPR and sheep pox antibodies. Out of these, 42 (25.6%)
ovine sera and 17 (18.8%) caprine serum were positive
for PPR antibodies. The prevalence rate of PPR
antibodies in positive sheep ranged from 75% in Tangasi
to 12.5% in Kurti and EIMagal, whereas, in goats it
ranged from 33.3% in Karema to 12.5% in ElGorare,
Tangasi, Marawi and EIMagal. The prevalence rate in
Kurti, EIBasa, Sheba, Magashi, ElKarafab, EIBarsa and
Gelas was 0% (Table 1). PPR antibodies were detected
in animal sera collected in all 6 villages on the west bank
while only such antibodies were detected in animals in
only 3 out of 8 villages on the eastern bank. The reasons
for this discrepancy is not clear but might be attributed to
the fact that sheep for slaughter imported to Marawi
province from Northern Kordofan State first came in
contact with animals of the western bank.

Regarding sheep pox, out of the 254 sera tested, 51
(31%) ovine sera and 34 (37.7%) caprine sera were
positive for sheep pox antibodies. The prevalence rate of
sheep pox antibodies in sheep ranged from 81.25% in
ElBasa to 12.5% in kurti, Hezama, ElMagal, ElKarafab
and Gelas, whereas, in goats the prevalence ranged from
100% in Magashi to 25% in Marawi and Karema. The
prevalence rate in Kurti, Tangasi, EIMagal, ElKarafab,
ElBarsa and Gelas was 0% (Table 2).

DISCUSSION

Screening of sera from different localities in Marawi
province for PPR antibodies showed high prevalence rate
in sheep than goats (25.6% in sheep and 18.8% in
goats). Similar finding was reported by Lefévre and Diallo
(1990), Abraham et al. (2005) and Intisar et al. (2007).
This increased antibodies prevalence should not be
misinterpreted as an increased susceptibility of sheep to
infection with PPRV. Rather, this can be attributed to a
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Table 1. The prevalence rates of PPR antibodies in sheep and goats detected using cELISA in different localities in Marawi

province, Northern Sudan during 2008.

Positive PPR antibodies (%)

Bank Region Tested Sheep Goats Sheep Goat
Kurti 8 8 1(12.5%) 0%
ElBasa 16 6 4 (25%) 0%
Western ElGorare 16 6 8 (50%) 1(6.25%)
Tangasi 16 6 12 (75) 1(6.25%)
Marawi 15 8 11(73.3%) 1(6.6%)
Nuri 15 8 5 (33.3%) 4 (26.6%)
Karema 15 8 0% 5 (33.3%)
Sheba 15 8 0% 0%
Magashi 8 6 0% 0%
Eastern Hezama 8 6 0% 4(50%)
ElMagal 8 6 1 (12.5) 1(12.5%)
Elkarafab 8 8 0% 0%
ElBarsa 8 8 0% 0%
Gelas 8 8 0% 0%
Total 164 90 42(25.6%) 17 (18.8%)

Table 2. Seroprevalences of Sheep pox in sheep and goats detected using PHA in different localities in Marawi province, Northern

Sudan during 2008.

Positive samples

Bank Region Tested sheep Goats Sheep Goats
Kurti 8 8 1(12.5%) 0%
ElBasa 16 6 13(81.25%) 5 (83.3%)
ElGorare 16 6 5(31.25%) 2(33.3%)
Western Tangasi 16 6 4(25%) 0%
Marawi 15 8 6(40%) 2 (25%)
Nuri 15 8 10(66.6%) 3 (37.5%)
Karema 15 8 0% 2(25%)
Sheba 15 8 4(26.6%) 4(50%)
Magashi 8 6 2(25%) 6(100%)
Eastern Hezama 8 6 1(12.5%) 3 (50%)
ElMagal 8 6 1 (12.5%) 0%
Elkarafab 8 8 1(12.5%) 0%
ElBarsa 8 8 2(25%) 0%
Gelas 8 8 1(12.5%) 0%
Total 164 90 51 (31%) 34(37.7%)

higher recovery rate (lower case fatality rate) and / or a
greater longevity of sheep versus goats.

PPRis existing in Sudan since its first reported Outbreak
in 1971 (El Hag, 1973). However, northern States were
known to be free of PPR until the detection of it's
antibodies in sheep (53.3%) and goat (41.7%) sera

collected from the Northern Sudan using cELISA (Intisar
et al., 2010). The overall detected seroprevalence of PPR
in Marawi province was 23.2%, although it is lower than
that recently reported in the Northern Sudan (51.4%)
(Intisar et al., 2010), it points to the wide spread of PPR
in the Northern State. This is probably due to cessation of



Rinderpest (RP) vaccination campaigns in the country
during which sheep and goats were vaccinated with RP
vaccine. Similar increase in incidence of PPR outbreaks
was reported from India after cessation of RP vaccination
(FAO, 1999).

Sheep pox was reported in different localities in Sudan
(Ali et al., 2004) Serosurveillance from various parts in
Marawi province for sheep pox antibodies using passive
haemagglutination (PHA) test revealed seropositivity in
31 and 37% in sheep and goats, respectively.

The highest prevalence rates of sheep pox
seropositivity were observed in ElBasa (81.25%) and Nuri
(66.6%) villages and this may be due to close contact of
several flocks for grazing and watering, leading to better
opportunities for disease transmission. Such a picture
was also observed by Ali et al. (2004) in River Nile State.
Although this area is considered poor in animal resources
with sparse animal population, however household
raising of small ruminants plays an important role in the
vilage economy and food security, as these animals
practice provide for meat, milk and act as a source of
ready cash. The area is also part of the disease free zone
where animals from other parts can be conditioned for
export. The building of the new Marawi dam with
expected increase in agricultural and animal production
activities adds to the importance of Northern State not
only as transit place for export animals but also as an
area where animals can be reared and raised for local
consumption and export. It is thus important to study
endemic diseases in the area to help undertake
appropriate control measures.
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