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Abstract: The study was conducted on 432randomly selected goats from four villages in two selected districts,
namely Hammer and Benna-Tsemay, of South Omo zone of southern Ethiopia, with the aim to estimate the
seroprevalence of contagious caprine pleuropneumonia (CCPP). Sera samples collected from the study goats
during 2013and 2014 were examined with latex agglutination test (Capri LAT, AHVLA, UK) for antibodies
against capsular polysaccharide (CPS) antigens of Mycoplasma capricolum subspecies capripneumoniae
(Mccp), the causative agent of contagious caprine pleuropneumonia (CCPP). The overall seroprevalence
recorded in the study was 78.4%. The seroprevalence was higher in Benna-Tsemay district (86.4%) than
Hammer (68.8%) (P<0.05). Analysis of the seroprevalence of CCPP with respect to sex and age showed no
significant difference (P>0.05). In conclusion, the serological study confirmed high prevalence of infection with
CCPP causative agent in goats suggesting that CCPP remains an important disease that demands serious
attention in the study area.
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INTRODUCTION sheep [6, 7]. The disease is characterized by severe

Ethiopia possesses an estimated 22.6 million  heads devastating diseases of susceptible goat  populations
of goats [1]. Although goats represent a great national with 100% morbidity and 60 to 100% mortality rate [7, 9].
resource, their productivity is sub optimal. Diseases are The presence of CCPP in Ethiopia had been
the main among the several factors that hamper the suspected since 1983 and was confirmed later in 1990 by
productivity of this animal species in Ethiopia. isolation and identification following an outbreak of CCPP
Contagious caprine pleuropneumonia (CCPP) is one of the in Ogaden, Eastern Ethiopia [10]. Since then the disease
most important epidemic diseases of small ruminants has been known to be endemic in different regions of the
especially goats. Contagious caprine pleuropneumonia is country [11]. Outbreaks of CCPP have been reported from
a severe disease of goats occurring in many countries in almost all regions of the country, especially from the
Africa and in some Asian countries where the total goat lowland areas, which are recognized for goat rearing
population is more than 500 million [2]. Classical acute practices and potential in the country [12]. South Omo is
CCPP is caused by Mycoplasma capricolum sub sp. among the renowned pastoral areas of Ethiopia and
Capripneumoniae (Mccp) [3], originally known as the F38 possesses huge livestock resources. Goats being an
biotype. This organism was first isolated and shown to important component of livestock play a significant role
cause CCPP in Kenya; it has subsequently been isolated in supporting the pastoralists’ livelihood in the area.
in the Sudan, Tunisia, Oman, Turkey, Chad, Uganda, Despite the high population of goats in South Omo
Ethiopia, Niger, Tanzania, Eritrea and the United Arab pastoral areas, there is little attention for research and
Emirates [3-5]. It is a classical disease which is commonly development activities pertinent to goats development
confused with other serious pneumonias of goats and due partly to remoteness of the area from the central part

fibrinous pleuropneumonia [8] and is one of the
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of the country, poor infrastructure and the lack of Study Animals: The study involved 432 randomly
communication systems [13]. Therefore, this study was selected goats from four villages in Hammer and Benna-
carried out with the aims to determine the seroprevalence Tsemay districts of South Omo zone in southern Ethiopia.
of CCPP in selected districts of South Omo zone and to The study animals were the local Woito-Guji goat breed
assess the potential associated risk factors for its managed under the extensive pastoral production system.
occurrence. Goats with no history of vaccination for CCPP and above

MATERIALS AND METHODS the study. Goats of both sexes and various age groups

Description of The Study Area: The study was on owners’ information and dental eruption; accordingly,
conducted in Hammer and Benna-Tsemay districts of animals were categorized in to three age groups: >6
South Omo zone of the Southern Nations Nationalities months to2 years (young), >2 year to 4 years(adult) and
and  Peoples  Regional  (SNNPR)  State  on Ethiopia. () >4 years (old).
The districts cover a total land  area  of  9,496  km2

(Hammer  =  5,742  km  and Benna-Tsemay= 3, 754 Km ) Study Design and Sampling Method: The study was a2 2

and are located between 4° 27'-5° 39'North and 35° 23'- 37° cross-sectional study. The two study districts (Hammer
49' East, bordering Kenya to the South, South Ari district and Benna-Tsemay) were selected purposively. Pastoral
to the North, Borana zone and Konso district to the East associations (PAs), the smallest units of administration in
and Kuraz and Selamago districts to the West. The the area and households (flocks)under selected districts
capitals of the study districts, Key Afer for Benna- respectively were considered as primary and secondary
Tsemay and Dimeka for Hammer, are located at about 739 sampling units. Pastoral associations (two from each
and 839 km south of Addis Ababa, the capital city of selected district) were selected randomly after obtaining
Ethiopia, respectively. The study area is characterized by their list from the respective districts and similarly
semi-arid and arid climatic conditions, with mean annual households from each PA were selected randomly.
rainfall increasing from the extreme south lower part, with Accordingly, two districts (Hammer and Benna-Tsemay)
some 350 mm, to the upper part (838 mm). The rainfall is and four PAs were selected for the study.
bimodal and occurs between September and November Systematic random sampling method was employed
and March and May. In general, the study area has an for sampling of individual animals. Animals were selected
erratic rainfall and high ambient  temperature  ranging early in the morning as they were released from kraal for
from  26-35°C. The vegetation cover of the study area is browsing.
a mixture  of  Acacia,  Boswellia and  Commiphora The sample size was calculated according to
woody species and short grasses with  varying  density Thrusfield [15] by considering 50 % expected prevalence,
of woody vegetation [14]. Figure 1 shows the location of using 95% confidence interval at a 5% absolute precision.
the study area. Thus, the calculated sample size was 384.

6 months of age were used as source of sera samples for

were sampled. Age of the animals was determined based

Fig. 1: Map of the study area
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Blood Sample Collection: Five to ten milliliter of blood RESULTS
sample was collected from the jugular vein of each goat
using plain vacutainer tubes and kept protected from Out of 432 examined sera, 339 samples were positive
direct sun light, in slant position, for about 4 h or until the for Mccp antibodies. Making the overall seroprevalence
blood clots and the serum was separated. The separated of CCPP in the study animals78.5% (95% CI=74.32-82.10)
serum was transferred to sterile decanting tubes labeled (Table 1). The seroprevalence was higher in Benna-
appropriately and kept at -20°C before the specimens were Tsemay district (86.4%) than Hammer (68.8%) (P<0.05).
transported to the National Animal Health Diagnostic and There was also significant (P<0.05) difference in sero
Investigation Center (NAHDIC) at Sebeta, for analysis. prevalence among PAs (Table 2). The highest prevalence

Serological  Test:  Sera  were  tested  for  presence of PA, while the lowest prevalence (33.3%,95% CI=23.71 –
anti Mccp antibodies using the latex agglutination test 44.57) was observed in Erbore, both from the Hammer
(Capri LAT, Animal Health and Veterinary Laboratories district.
Agency, UK) at National Animal Health Diagnostic and Seroprevalence was not significantly (P>0.05)
Investigation Center, Sebeta, Ethiopia, following affected by sex and age of the study goats (Table 1).
recommendations of the manufacturer. Briefly, 20 µl serum
was placed into a black reaction slide and the same DISCUSSION
amount of latex reagent (containing latex beads coated
with capsular polysaccharide of Mccp) was added next to The overall individual animal seroprevalence of CCPP
the serum and mixed with wooden stick (tooth picks) and in the study area was 78.5%. This finding is in close
rocked side to side for 3 minutes while examining for agreement with a previous report from Ethiopia [11] which
agglutination. If no agglutination was observed within 3 reported prevalence of 83 % using B-ELISA on outbreak
minutes the sample was considered negative. samples from different lowland districts of the country.

Data Analyses: The collected data were entered in to of most other studies in the country including those
Microsoft Office Excel 2010 computer program and all conducted in South Omo zone where the current study
statistical analyses were performed using  STATA was conducted. Earlier reported prevalence representing
version 13 software (Stata Corp., College Station, TX). different parts of the country, range from about 5 to 67%
The seroprevalence was calculated by dividing the [16-25]. The high prevalence of CCPP in our study as
number of positive animals by the total number of animals compared to earlier reports could be due to differences in
tested. Chi-square test was used to assess as control activities among the study areas and the study
associations of sero-status to CCPP with district, age periods. It should be noted that our study area is located
group and sex. A P-value less than 0.05 was considered in one of the remotest parts of the country. The difference
for significance. might  also  be   attributed  to  differences in agro-ecology,

(92.3%, 95% CI= 85.93 - 96.00) was recorded in Besheda

However, the current prevalence is higher than findings

Table 1: Seroprevalence of CCPP in two districts of South Omo pastoral area, Ethiopia
Variable Category No. Obs No. Positive Seroprevalence Chi P-value 95% CI2

District Bena-Tsemay 236 204 86.4% 19.5512 0.000 81.42 - 90.26
Hammer 196 135 68.8% 62.02 - 74.99

Sex Female 355 278 78.3% 0.0311 0.860 73.69 - 82.30
Male 77 61 79.2% 68.62 - 86.92

Age 6 months - 2 years 26 23 88.4% 1.6622 0.436 69.13 - 96.32
>2-4 years 170 133 78.2% 71.36 - 83.83
>4 years 236 183 77.5% 71.74 - 82.43

Overall 432 339 78.5 74.32-82.1

Table 2: Seroprevalence of CCPP in four PAs of two districts in South Omo, Ethiopia
Districts Peasant Association No. sampled No. positive Seroprevalence (%) 95% CI
Bena-Tsemay Diziaman 130 116 89.2 85.93 - 96.0

Luka 106 88 83 74.57-89.06
Hammer Besheda 118 109 92.3 85.93 - 96.0

Erbore 78 26 33 23.71 - 4.57
Pearson chi (3) = 117.7777 P = 0.0002
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animal management practices, production systems, 5. Thiaucourt,   F.,     K.E.     Johansson,     D.G.   Smith,
population density and the time of sampling. The high
sensitivity of the latex agglutination test, used in this
study, compared to other tests might have also
contributed to the high prevalence registered in our study
[26, 27].

The seroprevalence of CCPP at district level has a
statistically significant difference (P<0.05). Prevalence was
higher in Benna-Tsemay than in Hammer. This result was
in agreement with the findings of a research conducted in
selected districts of Afar region [24] where prevalence
varied among districts. This might be attributed to
differences  in   animal   management  practices,
population density and number of carrier animals among
the districts.

Sex of the animals was not associated with
seropositivity in this observation. This result was in
agreement with the observations made by several
researchers in different parts of the country [16, 20, 23, 25]
who reported that sex of the animals was not associated
with seropositive to CCPP. It has also been reported that
CCPP is highly contagious and fatal disease affecting
susceptible goats of both sexes [28].

Our observation was also consistent with earlier
reports that suggested absence of age factor in CCPP
epidemiology [29, 30].

In conclusion, the serological study reaffirmed the
high prevalence and endemicity of CCPP in the study area
which calls for serious attention for control of the disease.
Therefore, necessary measures like regular vaccination
need to be implemented in order to reduce the impact of
the disease in the study area.
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