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Abstract
Contagious Bovine Pleuropneumonia (CBPP), a disease contributes significantly to cattle morbidity and mortality,
remains the most important infectious disease of cattle in Ethiopia. Hence, a cross-sectional study was carried out in
nine districts of Sidama Zone, to estimate animal level seroprevalence of CBPP in cattle, and to assess risk factors
associated with its occurrence using competitive enzyme linked immunosorbent assay (c-ELISA). In the
investigation, a total of 462 serum samples were collected and tested and the overall animal level sero-prevalence
was recorded as 25.3%. Among the host related potential predisposing factors assessed, age and body condition of
the animals were not significantly (p>0.05) associated with the occurrence of the disease, whereas sex of cattle was
found significantly (χ2=8.447, df=2, p=0.004) associated. There was statistically significant (χ2=21.2, df= 8, p=0.006)
difference in the occurrence of CBPP among the nine districts of the Zone at individual animal level. Multi-variable
logistic regression analysis showed that, males had 2.6 times (OR=2.6; CI=1.3- 5.2) the odds of being negative for
CBPP than female. Except sex of an animal, the other categorical variables were not significantly associated
(p>0.05) with occurrence of CBPP on univariable as well as multivariable logistic regression analysis. It is concluded
that, CBPP is moderately prevalent in the study area. Therefore, it is needed to design and implement control
measures directed at lowering and preventing further spread of the disease.
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Materials and Methods

Introduction

Study area

Contagious Bovine Pleuropneumonia (CBPP) is a disease of
economic importance that is widely distributed in sub-Saharan African
countries and contributes significantly to cattle morbidity and
mortality. The disease is caused by Mycoplasma mycoides subsp.
mycoides Small Colony (MmmSC), which is a highly contagious
respiratory pathogen notifiable to the World Organization for Animal
Health [1]. Its characteristic symptoms include anorexia, fever and
respiratory signs, such as dyspnoea, polypnoea, cough and nasal
discharge. While the disease is an immediate threat to livestock
producers in the endemic regions of Africa, its implications in animal
health is important in other geographical areas as well. Yearly losses
directly or indirectly due to CBPP in Africa estimated to be around
two billion US dollars [2]. Next to the eradication of rinderpest, CBPP
is prime concern in African continent [3].

The study was carried out in selected nine districts (Bensa, Aroressa,
Aleta Wondo, Hula, Aleta Chuko, Loko Abaya, Shebedino, Gorche and
Melga) of Sidama Zone (Figure 1) from December 2015 to April 2016.
Sidama zone covers approximately 6972 square kilometers and lies
between 6.14-7.18 latitude and 37.92 to 39.19 longitudes, with an
elevation ranging 501-3000 meters above sea level. The zone is divided
in 19 Woredas. Regarding the agro-ecology of the zone, out of the total
land size, 26.8% is Kolla, 45.49% Woinadega and 27.71% Dega. The
annual mean temperature of the zone ranges between 10°C and 27°C
and the annual mean rainfall ranges from 801 mm-1600 mm.
According to the land utilization data of the region, 50.67% is
cultivated land, 17.57% grazing land, 6.51% forest bushes and shrub
land, 17.84% cultivable, and the remaining 7.41% is covered by others.
The livestock population of the zone is estimated as 2,131,224 cattle,
455,052 sheep, 267, 039 goats, 50,143 horse, 10, 008 mules and 69,941
donkey [7].

Contagious Bovine Pleuropneumonia remains the most important
infectious disease of cattle in Ethiopia. It is one of the major threat in
Ethiopia hindering and challenging the livestock production system
[4-6]. In Ethiopia, various surveys have been carried out to estimate
the prevalence of CBPP on livestock in different regions by various
investigators. However, CBPP is not systematically studied in Sidama
Zone and information is so far scanty on the overall status of the
disease and possible risk factors associated with it. Therefore, the
present study was aimed to estimate the sero-prevalence of CBPP
among cattle in selected districts of Sidama Zone and to identify
possible risk factors for the occurrence of the disease.
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Study design
A field cross-sectional survey was carried out in selected districts of
Sidama Zones of Southern Ethiopia to estimate the overall seroprevalence of CBPP by age, sex, location (altitude), breed and body
condition scores. In each district, individual cattle were selected
randomly after recording all the animals in the herd. The altitude of
districts was categorized in to two based on the elevation of the sites.
In that those with elevation of 1500-2500 meter above sea level were
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categorized as Weina dega while Dega was assigned for 2500-3000
masl.

household herds/village were randomly selected and sampled for the
seroprevalence study.
The sampling design was as follows: The Zone is purposively
selected from the region; Under the Zone Weredas were selected
randomly from the Wereda list and under the Wereda Kebeles were
selected randomly from the Kebele list. In most of the selected
Weredas only one Kebele was included for sample collection but from
two Weredas (Bensa and Malga) two Kebeles were randomly selected
for sample collection. In each district sample size was determined
based on cattle population and size of the wereda. To reach the
recommended sample size we randomly selected 3 villages/herds from
one Kebele and from each herd/village about 14-16 animals were
included for sample collection.

Sample collection and analysis

Figure 1: Map showing the location of the study area.

Study animals
For the serological study, cattle above the age of six months with no
history of vaccinations to CBPP were included. Study animals related
information on each tested cattle (such as sex, age, body condition
score, breed and location) were recorded at the time of sample
collection. The cattle in this study area were mainly local breeds which
are categorized under Sanga breed group. The ages and body condition
scores were scored according to De Lahunta and Habel [8] and
Nicholson and Betterworth [9], respectively. Accordingly, by observing
the sites such as ribs, vertebral column, spines animals were
categorized as poor (1 and 2) moderate (3 and 4) and good (>5). Age
were categorized as young (<3 years old) and adult (3 years and above)
based on the categorization made by previous experimental studies
[10]. Sample size was determined according to Thrusfield [11]
considering the recommendation for sample size estimation based on
50% expected prevalence. Based on this estimation, the estimated
sample size was 384. However, to increase precision the sample size
was increased to 462.
Sampling strategy: Multistage sampling was used according to the
following:
Primary sampling unit: Kebeles/Peasant Associations/PA’s as the
smallest administrative unit were used as primary sampling unit.
Within each selected District, PA/PA’s were selected randomly from the
district PAs list randomly. From 9 selected Weredas a total of 11 PA’s
one PA from 7 Weredas and from other two Weredas two Kebeles from
each Wereda were selected.
Secondary sampling unit: Villages/herds were taken as secondary
sampling unit. From each PA only three Villages were selected
randomly for sampling based on the availability of cattle population.
Tertiary sampling unit: Individual cattle were taken as tertiary
sampling unit. From each village/herd about 14-16 individual cattle
not vaccinated against CBPP and above 6 months of age found in a
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Animals were restrained by owners and 5-10 ml of blood sample
was collected from the jugular vein using vacationer tubes under
aseptic condition. The samples were kept under the shade in a slant
position for twenty-four hours. The sera samples were transferred to
serum tubes (cryovial tube) and kept at -20°C until tested. Then serum
samples were analysed using competitive ELISA (cELISA) for the
detection of contagious bovine pleuropneumonia antibodies according
to OIE standard [12] at National animal health diagnostic and
investigation center (NAHDIC) bacterial serology laboratory.

Competitive ELISA (c-ELISA) procedures
The wells of the polystyrene micro-plate were coated with an
MmmSC purified lysate. Test Serum samples were premixed with a
specific monoclonal antibody Mab 117/5`in a pre-plate. This mixture
was then transferred into the MmmSC antigen coated micro-plate.
Any antibody specific to MmmSC in the serum forms an immunecomplex with MmmSC antigen coated on the microplate, competing
with Mab 117/5 for the specific epitopes. After washing away unbound
material, an anti-mouse antibody enzyme conjugate was added. In
presence of immune-complex between MmmSC antigen and antibody
from the sample, Mab 117/5 cannot bind to its specific epitopes and
the conjugate is blocked from binding to Mab 117/5. Conversely in the
absence of MmmSC antibodies in the test sample, Mab 117/5 can bind
to its specific epitopes and the conjugate is free to bind to Mab 117/5.
After washing unbound conjugate away, enzyme substrate (TMB) was
added. In the presence of the enzyme, the substrate is oxidized and
develops a blue compound becoming yellow after blocking. Subsequent
color development is inversely proportional to the amount of antMmmSC Antibodies in the test sample. The result was expressed in
“percentage of inhibition “by comparing the optical density in the test
well with the optical densities in the mab control wells [12].

Data management and analysis
Data were classified, filtered, coded using Microsoft Excel sheet, and
was transferred and analyzed using SPSS version 20. Pearson chiSquare was used to evaluate the statistical significance of the
associations of different categorical variables with seroprevalence of
CBPP. Univariable and multivariable logistic regression analyses were
performed to quantify crude and adjusted effects of pre-specified risk
factors on CBPP seroreactivity. P-value less than 5% was considered
statistically significant.
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Results

of CBPP. Due to unbalanced sample size, statistical analysis of CBPP
association with breed was not performed (Table 2).

Overall prevalence of Contagious Bovine Pleuropneumonia
(CBPP)

Variables

In the present study, a total of 462 cattle were examined and the
overall sero-prevalence of CBPP was 25.3%. The highest CBPP
seroprevalence (38.1%) was recorded in Gorche district while the
lowest sero-prevalence (7.1%) was recorded in Shebedino district.
Meanwhile, statistically significant variation was recorded among the
studied districts (p=0.006) (Table 1).
Districts

Number of
Number of %
of
tested
χ2
positive
positive
Animals

Bensa

83

30

36.1

Aroressa

43

11

25.6

Aleta Wondo

42

14

33.3

Hula

42

6

14.3

Aleta Chuko

42

9

21.4

Loko Abaya

42

10

23.8

Shebedino

42

3

7.1

Gorche

42

16

38.1

Melga

84

18

21.4

Total

462

117

25.3

p-value

Female

377

106 (28.1)

Male

85

11 (12.9)

Adult

177

46 (26)

Young

285

71 (24.9)

Local

459

115 (25.1)

Cross

3

2 (66.7)

Poor

56

18 (32.1)

Moderate

169

46 (27.2)

Good

237

53 (22.4)

Dega

168

40 (23.8)

Woinadega

294

77 (26.2)

8.4

0.004

0.1

0.8

2.8

0.2

0.3

0.6

Age

Breed

BCS
21.3

0.006

Altitude

Association of risk factors with the occurrence of CBPP
Host and environment related potential risk factors like sex, age,
breed, location and body condition of the animals were associated with
CBPP sero-status of the animals. However, only sex of an animal
showed statistically significantly difference (p<0.05) in seroprevalence

Table 2: Association of different risk factors to CBPP seropositivity.
In univariable logistic regression analysis, male had 2.6 times the
odds of being negative for CBPP than female (OR=2.6; CI=1.3- 5.2) on
serological examination. Similarly, animals in good body score had 1.6
times of being negative for CBPP (OR=1.6; CI=0.9-3.1). Both in
univariable and multivariable analysis, sex remained significantly
(p<0.05) associated with seropositivity. However, the other factors
remained statistically insignificant (p>0.05) (Table 3).

Univariable logistic regression
% of CBPP prevalence

χ2

Number of
positive (%)

Sex

p-value

Table 1: Individual animal level sero-prevalence of contagious bovine
pleuropneumonia in selected districts of Sidama Zone, Southern
Ethiopia.

Variable

Number of
cattle
examined

Multivariable logistic regression

Crude odds ratio

X2

Adjusted odds ratio

X2

(95% CI)

(p-value)

(95% CI)

(p-value)

Sex
Female

28.1

1

1
9.5(0.002)

Male

12.9

2.6 (1.3- 5.2)

26

1

7.3(0.007)
2.6 (1.3-5.2)

Age
Adult

1
0.1 (0.8)

Young

24.9

1.1 (0.7-1.6)

23.8

1

1.3 (0.2)
0.7 (0.5- 1.2)

Altitude
Dega
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0.3 (0.6)

1

0.5 (0.5)
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woinageda

26.2

0.9 (0.6-1.4)

0.8 (0.5-1.4)

Poor

32.1

1

1

Moderate

27.2

1.3 (0.7- 2.4)

Good

22.4

1.6 (0.9-3.1)

BCS

2.6 (0.3)
2.8 (0.2)

1.8 (0.9-3.6)
1.4 (0.7-2.7)

Table 3: Logistic regression analysis of seroreactivity in relation with host and environment related risk factors.

Discussion
In the present study, a moderately high prevalence rate (25.3%) of
CBPP was reported in studied districts of Sidama Zone, Southern
Ethiopia. The highest was reported in Gorche district (38.1) while the
lowest was reported in Shebedino district (7.1%), indicating a variation
within the zone. The higher prevalence reported in Gorche could be
related to large number of animals reared by an individual farmer and
large grazing land existing in the district which allows animals to
contact with an infected animal from outbreak area. There was
statistically significant difference (p<0.05) in the occurrence of the
disease based on districts. This finding is similar with that of Daniel, et
al. [13], who reported statistically significant variation (p<0.05) in
seroprevalence between districts.
The overall prevalence obtained, in general, was lower than the
previous reports from other area of Ethiopia. Thus, from Bodji district
of Western Wellega, Western Ethiopia, Somali regional state and North
Omo, a 28%, 32.5%, 39% and 56% prevalences were reported by
Ragassa [14], Desta [15], Gedlu [4] and Dejene [16], respectively. On
the other hand, the result of the present study was much higher than
the findings of Ahmed [17], Gashaw [18], Matua-Alumira et al. [19],
Kassaye and Molla [20] and Teshale, et al. [21] who reported
seroprevalence of 9.4% (in Borena), 9.1% (in northwest Ethiopia), 16%
(in Kajiado district Kenya), 4% (in and around Adama) and 11.9% (in
southern zone of Tigray region), respectively. The variation in the
prevalence of CBPP reported from different part of Ethiopia could be
due to difference in agro-ecology, management, production system,
population density, the types of tests used to evaluate the
seroprevalence.
In the present study, statistically significant association (p=0.002)
was observed in seropositivity among sex categories in that females
were more sero reactive. Meanwhile, multivariable logistic regression
showed that sex was significantly associated with seroposisitivity. This
result was similar with Schnier [22], who reported significantly higher
prevalence in female as compared to male animals in Kenya. This
finding does not concur with that of [13], who reported insignificantly
higher prevalence in male animals in Ethiopia.
The sero-prevalence of CBPP has showed an increase with age. In
addition, higher prevalence was reported with reduced body condition
and altitude. However, there was no statistically significant variation
(p>0.05) among age, body condition and altitude category. In line with
the present finding, Biruhtesfa et al. [23] reported that animals with
poor body condition had higher seropositivity as compared to the
moderate and good body conditions. Moreover, this result agreed with
previous report by Teshale et al. [21] in which they reported
insignificant (p>0.05) difference of seroprevalence among age groups.
In line with the present finding Daniel et al. [13] and Mersha [24]
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reported that there was no statistically significant difference (p>0.05)
in prevalence among age and body condition categories. The agerelated similarity in prevalence could be due to similar exposure of
animals to the disease since the disease is contagious that all animal in
the herd can be affected and a single diseased animal can serve as
continuous source of infection to the herd. Furthermore, the disease is
mainly transmitted from animal to animal in aerosols and the
organism is usually found in saliva, urine, fetal membranes and uterine
discharges. Hence, there could be uniformity of infection in all age
groups [25]. Over all the relatively higher prevalence in adult as
compared to young animals is supported by the finding of Emanuel
[26] and Matua-Alumira et al. [19], who reported relatively higher
serorevalence in adults as compared to the young. However, in
experimental study cattle greater than 3 years old were more resistance
than younger animals [10]. But no attempt was made to give
explanation for this age-related susceptibility. Low prevalence of
infection in young could be due to the decreased contact between the
other animals because young animals don’t move long distance while
grazing in the field. Moreover, it is well understood that c-ELISA is
more sensitive in detecting cattle with chronic stage than any other
test, and it is more prone to miss individual animals at the early stage
of infection [27,28].

Conclusions
In conclusion, CBPP was found to be moderately prevalent (25.3%)
in the study area with some degree of variation among districts. The
presence of statistically significant variation in seroprevalence of CBPP
among the districts and sex indicates that there could be some
management related factors favoring the occurrence of disease. Hence,
there is a need to develop scheme and implement control measures
directing at preventing further spread and lowering the prevalence of
the disease in the zone through the use of better and coordinated
therapeutic and vaccination program.
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