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Abstract

Contagious bovine pleuropneumonia is caused by Mycoplasma mycoides sub-
species mycoides small colony (Mmm SC), which causes significant economic
loss in Sub-Saharan Africa, including Ethiopia. A cross-sectional study using
systematic random sampling technique was conducted in Bacho, Bure, and
Dorani districts of Ilu Ababor Zone to estimate seroprevalence and identify as-
sociated risk factors of contagious bovine pleuropneumonia (CBPP) in appar-
ently healthy cattle with no history of CBPP vaccination. Thus a total of 371
blood samples were collected from the jugular vein of each cattle and tested
using competitive Enzyme Linked Immunosorbent Assay (c-ELISA) to detect
specific antibodies to Mmm SC. Data on potential risk factors for the occur-
rence of CBPP were collected using a questionnaire survey. Data obtained
from both serological and questionnaire surveys were analyzed with SPSS ver-
sion 20 software. Multivariable logistic regression was used to analyze the as-
sociation of the exposure variables with Mmm SC serostatus, and the strength
of the association was assessed using the odds ratio. The overall animal and
herd-level seroprevalence of CBPP was 9.7% and 30.7%, respectively. The se-
roprevalence of CBPP in the Bacho, Bure, and Dorani districts was 0%, 10.8%,
and 33.3%, respectively. There was a statistically significant association be-
tween Mmm SC antibody and district, age, and body condition score (p <0.03)
at the individual animal-level. At the herd-level herd size was significantly
associated (p <0.00) with Mmm SC antibody. This study indicated that CBPP
was prevalent in the Dorani and Bure districts. So, methods should be devised
to control the disease in the districts and prevent its spread, because CBPP is
a contagious disease.
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Introduction

Contagious bovine pleuropneumonia (CBPP) is a transboundary animal dis-
ease primarily affecting cattle. It is highly contagious and has a high impact on
animal production and health in Sub-Saharan Africa. In Ethiopia, field studies
have shown that CBPP poses a significant threat to cattle production in differ-
ent parts of the country (Ebisa et al., 2015; Teklue et al., 2015; Daniel et al.,
2016; Fulasa et al., 2020).

Moreover, reports from various researchers in the country indicate consider-
able threat to the livestock export markets (Kassaye and Molla, 2013; Dele et
al., 2014; Atnafie et al., 2015). The disease has a significant economic impact
on cattle owners and livestock investments through direct losses (in terms of
mortality, reduced milk, traction, loss of weight and workability, delayed mar-
keting, and decreased fertility). Indirect losses are attributed to the cost of
control measures and the resulting trade ban, as well as compromising food
security through protein loss and the painful suffering of animals. Also, the
disease retards genetic improvement (Abera et al., 2016; Constable et al., 2017,
Demil, 2017).

There are possible challenges that increase the risk of disease in Ethiopia,
which include lack of knowledge of the disease by farmers, vaccine shortage,
poor diagnostic assays, management system; limitation of epidemiological in-
formation about the disease; concentration of livestock at watering points and
grazing areas; and difficulty in controlling cattle movements. As a result, it is
one of the most severe threats to cattle health in the study area. This disease
continues to pose a threat to the livestock export market and reduce invest-
ment in livestock production in Ethiopia (Ebisa et al., 2015).

Various animal diseases with unknown causative agents have been reported in
western Oromia, with the primary signs being a respiratory problem, affecting
livestock production and productivity and threatening the livelihoods of small-
scale farmers. Ilu Ababor zone is one of the zones in western Oromia where
there was no study, particularly in the current study districts (Bacho, Bure
and Dorani), on the sero-prevalence and risk factors of CBPP, except for the
study conducted in 1998, in a neighboring district with similar agro-ecology
to the present study areas (Desta, 1998). Also, there was a report of cattle
deaths in Bacho, Bure and Dorani districts. Lack of sufficient epidemiological
information on livestock diseases in the area, contact of animals at grazing
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and watering points which make the ease for disease spread, the difficulty of
detecting carrier animals, limited resources to apply slaughter and compensa-
tion mechanisms, and the inability to restrict animal movement, all present a
challenge for disease control. As a result, this study was planned to assess the
magnitude of CBPP in non-vaccinated animals in three purposively selected
districts in the southwestern region of Ethiopia.

Materials and methods
Description of the study area

The study was conducted in the Bacho, Bure, and Dorani districts of Ilu Aba-
bor Zone, Oromia regional state, Ethiopia.

Bacho is located at a distance of 620 km from Addis Ababa at southwest direc-
tion. The district has 17 peasant associations, and the district is located at
8°16’ N latitude and 35°48’ E longitude, with an altitude of about 1875 meters
above sea level. The minimum and maximum temperature of the area i1s 23°C
and 27°C, respectively. The district has 115, 626 cattle, 18661 sheep, 28981
goats, 8861 equines, 111,220 poultry, 1152 dogs and 115 cats (BaADO, 2021).

Bure district is located in the southwest direction at about 680 km from Addis
Ababa at 8°59” N latitude and 37°19” E longitude with altitudes ranging from
1450-1770 meters above sea level with temperatures ranging from 22 to 29°C.
The district has 21 peasant associations. The animal population of the dis-
trict includes 91,101 cattle, 28,298 sheep, 28,370 goats, 163 horses, 159 mules,
4,282 donkeys, 154, 364 Poultry, 1,519 dogs and 152 cats (BuADO, 2021).

Doreni district is located from Addis Ababa at a distance of 584 km in south-
west direction at 8°26’ N latitude and 35°51° E longitude, with an altitude
range from 1845 to 1950 meters above sea level and rainfall of 700 mm. The
temperatures of the area range from 23 to 29 °C. The animal population of the
district comprises 41,792 cattle, 27,904 sheep, 15,397 goats, 14,846 equines,
76,996 poultry 967, dogs and 97 cats (DADO, 2021).
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Figure 1. Map of Ethiopia and Oromia National Regional State depicting the
study area (Arch GIS 10.4).

Study population and study animals

The study population consisted of all indigenous zebu cattle above six months
of age, managed under extensive and semi-intensive management systems,
and without a history of CBPP vaccination (information on previous CBPP
vaccinations was obtained from the district veterinary office).

Study design and sample size determination
Study design

A cross-sectional study was conducted using a systematic random sampling
technique to select the study animals. List of herd distribution and household
size were obtained from the peasant associations (PA), and then both blood
sample collection and questionnaire surveys were conducted. Pre-tested semi-
structured questionnaire was used to collect information on factors influencing
the occurrence of CBPP within or between herds using face-to-face interview.
The age of animals was determined based on the owners’ information and den-
tal eruption,according to De Lahunta and Habel (1986).
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Sample size determination

The sample size required for the study was determined using the formula giv-
en by Thrusfield (2007), with a 5% desired absolute precision, a 95% confidence
interval, and an expected prevalence of 32.5% (Desta, 1998).

N=1.96% X PexpX (1-Pexp)

dZ
Where N=1is the required sample size of the study population, d=is the desired
absolute precision, and Pexp= p is the previous/expected prevalence.

Accordingly, the total sample size was computed to be 337 cattle. However,
to increase the precision of the outcome, the total number of study animals
sampled from all three districts was increased to 371 by 0.1% precision.

Sampling technique

Both purposive sampling and systematic random sampling techniques were
employed for the selection of study area and individual animals, respectively.
Nine PAs (Bure 01, Core Dagoye and Idigat Fana from Bure district, Elemo
Fani, Weira and Badessa, from Dorani district and Fugo Sardo, Tulu Suna,
and Bake from Bacho district) were selected based on cattle population, rec-
ommendation from zonal and district experts, previous disease history and
access to road facility. Accordingly, 45 cattle from Bake, 74 cattle from Fugo
Sardo, 50 cattle from Tullu Suna, 53 cattle from Bure 01, 50 cattle from Idigat
Fana, 36 from Chore Dagoye, 22 from Baddessa, 18 cattle from Elemo Fani,
and 23 from Weira peasant association were selected.

Data collection
Questionnaire survey

A pretested semi-structured questionnaire was developed, and conducted
through face-to-face interview using the local language of the community (Afan
Oromo). A total of 75 cattle owners were involved in the interview during the
sampling of animals to collect relevant data on the presumed risk factors of
CBPP.

The questionnaires comprised of questions on factors influencing the occur-
rence of CBPP, such as animal origin, disease history, herd size, management
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system, contact of herds with another herd, the introduction of a new ani-
mal, history of commonly observed symptoms and major clinical sign of CBPP;
and age and sex of animal were collected. The body condition of the sampled
animals was determined following the body condition score (BCS) assessment
method set by Nicholson and Butterworth (1986), and the animals were cat-
egorized into three categories, namely poor body condition (1-3 BCS), medium
body condition (4-6 BCS), and good body condition (7-9 BCS).

Blood sample collection

Blood samples were collected from the jugular vein of each animal using sterile
vacutainer tubes following an aseptic procedure, and each sample was appro-
priately labeled. The blood samples were kept in an inclined position for 3 to
5 hours at room temperature to allow clotting of blood and then centrifuged to
separate serum from blood.

The serum was transferred gently into serum storage vials (cryogenic vials)
stored in an icebox and transported to the Bedelle Regional Veterinary Labo-
ratory. Upon reaching the laboratory, the serum samples were stored at -20°C
until tested. Finally, serum samples were examined for antibodies against
CBPP using a c-ELISA, which is based on a monoclonal anti-Mmm SC anti-
body (Mab 117/5) test at Bedelle Regional Veterinary Laboratory.

Laboratory examination

The c-ELISA technique, as recommended by the OIE for CBPP testing, was
used to examine the serum samples at Bedele Regional Veterinary Laboratory
in accordance with the manufacturer’s instructions (CIRAD-EMVT, France)
(Amanfu et al., 2000). The c-ELISA test is based on a monoclonal anti-Mmm SC
antibody known as Mab 117/5 (OIE, 2014). The microplates were coated with
Mmm SC purified lysate. The sera to be tested were premixed with Mab117/5
specific monoclonal antibodies in a prelate, and the content of the prelate was
transferred into the coated microplate.

The immune complex reaction between any Mmm SC antibodies found in the
serum sample forms an immune complex with Mmm SC antigen coated on the
microplate, competing with Mab117/5 for the specific epitope. Following the
wash of unbounded material, an anti-mouse antibody-enzyme conjugate was
added. In the presence of an immune complex between Mmm SC antigen and
antibodies in the sample, Mab117/5 cannot bind to its specific epitopes, and the
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conjugate is prevented from binding to Mab117/5. On the other hand, in the
absence of Mmm SC antibodies in the test sample, Mab117/5 can bind to its
specific epitope, and the conjugate is free to bind to Mab117/5.

The unbound conjugate was washed away, and the enzyme-substrate Tetra-
methyl Benzedrine (TMB) was added. In the presence of the enzyme, the sub-
strate is oxidized and develops a blue color but changes to a yellow color after
the addition of the stop solution. The amount of anti-Mmm SC antibodies in
the test sample was inversely proportional to the subsequent color develop-
ment. Finally, the underneath of the plate was wiped, and the optical density
(OD) of individual reactions was measured at 450 nm using a plate reader.

The result is expressed in percentage of inhibition by comparing the optical
density in the test well with the optical densities in the Mab control wells. The
percentage inhibition (PI) value for each sample was calculated by the follow-
ing formula.

PI= (OD Mab-OD test serum) x100%
(OD Mab-OD Conjugated)

Where OD Mab denotes the optical density of a monoclonal antibody, OD Test
serum denotes the optical density of a test serum, and OD conjugate denotes
the optical density of a conjugate.

Samples with a percentage inhibition of < 40% were considered negative for
the presence of Mmm SC antibodies. In comparison, samples with a percent-
age inhibition of 40% >, less than 50% were considered doubtful, and those
with a percentage inhibition of > 50% were considered positive (OIE, 2014).

Data management and analysis

All collected data was entered and coded into a Microsoft Excel spreadsheet
and imported to the SPSS version 20 software for analysis. The total sero-
prevalence of individual animals was calculated by dividing the number of
c-ELISA positive samples by the total number of animals tested. Herd level
seroprevalence was calculated by dividing the number of positive herds by the
total number of herds tested. If at least one animal in a herd was seropositive,
the herd was considered seropositive.
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Risk factors which, showed p values less than 0.25 in the univariable logistic
regression were chosen for the final multivariable logistic regression analysis.
The Odds Ratio (OR) was used to assess the strength of the association be-
tween the risk factors and the occurrence of the disease. Pearson correlation
coefficients were used to test for co-linearity among the variables. Then, the
final multivariable model was created using backward elimination method.

Ethical clearance

Ethical clearance for the study was obtained from the ethical review committee
of Mamo Mezemir Campus School of Veterinary Medicine, Ambo University.
The aim of the study was explained, and permission was obtained from animal
owners prior to sample and data collection. Blood samples were collected by
the researcher following good animal handling practices to minimize animal
suffering.

Results
Seroprevalence of contagious bovine pleuropneumonia (CBPP)

Of the total of 371 sampled animals, 36 animals were seropositive for CBPP.
The overall animal-level seroprevalence of CBPP was 9.7% (95% CI: 6.7-12.7).
Out of the total 75 sampled herds, 23 herds were found to be infected, and the
overall herd-level seroprevalence of CBPP was 30.7% (95%CI: 20.5-42.4).

Risk factors associated to seroprevalence of CBPP
Animal-level risk factors

From individual animal-level risk factors across the study district, significantly
higher seroprevalence was observed in the Dorani district (33.3%) than in Bure
(10.8%) and Bacho district (0%). This difference might be due to number of
study animals, climate condition, socio-economic factors, and trade-routes. The
study also showed that seropositivity was higher in females (10.9%) than in
males (6.9%). Lower seroprevalence was observed in the young age (6 months
to less than equal to 3 years) group (2.5%) than the adult (greater than three
years) age group (14.9%). Poor body condition animals (14.9%) had a higher
prevalence as compared to good (2.1%) body condition score animals. The sero-
prevalence of CBPP was highest in animals bought from a local market (11.6%)
as compared to their source origin (9.3%) (Tablel).
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Table 1. Univariable logistic regression analysis of animal-level Seropreva-

lence.

Risk Categories Animals Ne positive 95%CI OR (95%CI)  p value
factors tested (%)
District Bacho 169 0 (0.0) 0-2

Bure 139 15 (10.8) 6.0-17

Dorani 63 21 (33.3) 22-46 3.7 (1.9- 8.7) 0.002
Sex Male 116 8 (6.9) 3.0-13

Female 255 28 (10.9) 7.0-15 1.6 (0.7-3.7) 0.220
Age Young 157 4 (2.5) 1.0-6.0

Adult 214 32 (14.9) 10-20 6.7 (2.3-19.4) 0.000
BCS Good 47 1(2.1) 0.0-11

Medium 117 4(3.4) 1.0-9.0 1.6 (0.7-14.9) 0.666

Poor 208 31 (14.9) 10-20 4.9 (1.7-14.4) 0.003
Animal Born 302 28 (9.3) 6.0-13
Origin = g aht 69 8(11.6) 5022  13(0.56-2.9)  0.557

Herd-level risk factors

The risk factors associated with the seroprevalence of CBPP at the herd level
were herd size, management, introduction of new animals from the market,
herd contact site, and season. Results of the study indicated that animals from
large herd sizes showed a higher seroprevalence (50%) than medium herd sizes
(19%) and small herd sizes (10%). From the management system, a prevalence
of 35.2 % was obtained in herds reared under an extensive management sys-
tem compared to a prevalence of 19% in herds reared under a semi-extensive
management system. The seroprevalence of CBPP in herds with a history of
new animal introduction, 35.3%, was higher than the prevalence of 20.8% in
herds without the introduction of a new animal. Herds that had contact with
other herds at the grazing site had shown lower seroprevalence, 28.5%, than
herds that had contact with other herds at the watering and grazing site, with
prevalence of 32.5%.
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Table 2. Univariable logistic regression analysis of herd level risk factors.

Risk factors Categories Animals Ne positive 95% CI  OR (95% CI) p value
tested (%)
Herd size Small 20 2 (10.0) 1-32
Medium 21 4 (19.0) 5-42 2.1(0.34-13.1) 0.419
Management Semi 21 4 (19.0) 5-42
extensive
Extensive 54 19 (35.2) 23-49 2.3 (0.7-7.8) 0.181
New animal No 24 5(20.8) 7-42
introduction  y,q 51 18(35.3) 2250  2.1(0.66-65  0.210
Herd contact  Grazing place 35 10 (28.5) 15-46
area Grazing and 40 13 (32.5) 19-49 1.2(0.45-3.2)  0.713
watering
Season Rainy season 27 6 (22.2) 9-42
Dry season 48 17 (35.4) 22-51 1.9 (0.65-5.6) 0.240

Multivariable logistic regression analysis indicated that cattle from Dorani
district were about four times (OR: 4.1, 95% CI:1.9-8.7, p = 0.00) more likely
to have CBPP seropositivity of Mmm SC antibody circulation than cattle from
Bacho districts. Adult cattle were five times (OR: 5.2, 95% CI: 1.2-19.2, p =
0.01) more likely to have CBPP than young. Poor body condition animals were
two times (OR: 2.1, 95% CI: 1.5-8.6, p = 0.03) more likely to have CBPP sero-
positivity than good body condition score animals (Table 3).

Table 3. Multivariable analysis of potential risk factors for contagious bovine
pleuropneumonia at individual animal level.

Risk Categories Animals No positive OR (95% p value
factors tested (%) CI)
Districts Bacho 169 0 (0)

Bure 139 15 (10.8)

Dorani 63 21 (33.3) 4.1(1.9-8.7) 0.00%*
Age Young 157 4 (2.5)

Adult 214 32 (14.9) 5.2(1.2-19.2) 0.01*
BCS Good 47 1(2.1%)

Medium 117 4(3.4)

Poor 208 31(14.9) 2.1(1.5-8.6) 0.03*

PA: peasant association; OR: odd ratio; CI: confidence interval; *: statistically significant.
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From herd-level risk factors, a large herd size was two times (OR: 2.2, 95% CI:
1.1-15.6, p = 0.00) more likely to have CBPP seropositive than a small herd
size.

Discussion

In this study, the overall animal-level seroprevalence of CBPP was 9.7%. A
relatively similar result was reported by different investigators in different
parts of Ethiopia and other countries: 8.6% in the Gudeya Bila and Boneya
Boshe districts of the Eastern Wollega zone (Neggasa et al., 2020), 8.7% in
Bishoftu (Teklue et al., 2015), 9.4% in Borena (Ahmed 2004), 9.5% in export
quarantine center of Adama (Kassaye and Molla, 2012), 10% in Dassenech
district of South Omo zone (Molla and Delil, 2014), 8.1% in the Gimbo dis-
trict of southwest Ethiopia (Mamo et al., 2018), 9.7% in Southwestern Kenya
(Schnier et al., 2006), 8.1% in Mali (Sery et al., 2014), 8% in northeast states of
Peninsular Malaysia Pertanika (Zarina et al., 2016) and 10.65% in the Kwara
state of Nigeria (Olabode et al., 2013).

However, the overall seroprevalence of the present study was lower than previ-
ous research reports which include 96% in Western Gojam and 74% in Borena
Zone (Yigezu and Roger, 1997), 66.3% in Banja of western Gojam (Gashaw,
1998), 46% in Konso of SNNP (Roger and Yigezu, 1995), 39% in Somali Re-
gional State (Gedlu, 2004), 37.6% in the selected districts Afar region (Negash
and Dubie, 2021), 32.5% in Ilu ababor of western Ethiopia (Desta, 1998), 31.8%
in Amaro district of SNNP region (Ebisa et al., 2015), 28.5% in western Oro-
mia (Daniel et al., 2016; Mersha, 2016), and 25.3% in Sidama Zone (Malicha et
al., 2017).

On the other hand, the present result was higher than several earlier reports
from various parts of the country, including a 0.4% prevalence from the export
quarantine center in Adama (Erimiyas et al., 2014), 4% from Adama and its
surroundings (Kassaye and Molla, 2012), 6.14% from Southern Ethiopia (As-
mamaw, 2003), 1.39% from the Bale zone (Lemu and Worku, 2017), and 3.4%
from South Wollo zone (Juhar, 2020). The variation of seroprevalence reported
might be due to differences in the degree of cattle movement, population den-
sity (degree of confinement or crowding), sample size, and the types of tests
used to determine the seroprevalence.
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District had statistical association with Mmm SC antibody and this result
agreed with previous studies conducted in different parts of Ethiopia like in
western Oromia by Mersha (2016), in the Bako Tibe and Ilu Galan districts
of West Shewa Zone by Fulasa et al. (2020), in Bench-Maji Zone of southwest
Ethiopia by Kebede et al. (2022), in East Wollega Zone by Wakgari et al. (2018)
and a study in the Afar region by Negash and Dubie (2021), where district/loca-
tion affected seroprevalence. The statistically significant association between
district and Mmm SC antibody circulation might be due to the presence of
large herd sizes, and contact of animals at grazing and watering points in the
study area.

In this study adult age group had significantly (p<0.05) higher occurrence of
CBPP which agreed with several earlier reports from different corners of Ethi-
opia (Ebisa et al., 2015; Teklue et al., 2015; Mersha, 2016; Wakgari et al., 2018;
Juhar, 2020; Mersha et al., 2020; Negash and Dubie, 2021) several African
countries (Thomson, 2005; Matua-Alumira et al., 2006; Schnier et al., 2006);
Mtui-Malamsha, 2009; Elhassan and Elsadig, 2012; Swai et al., 2013; Sulei-
man et al., 2015; Alhaji and Babalobi, 2016)), where all noted the significant
association of adult age (p<0.05) with occurrence of CBPP disease. This might
be due to the fact that adult animals move long-distances in search of pasture
and water, and they contact with herds from other households.

Animals with poor body condition had significantly higher seropositivity to
Mmm SC antibodies which agreed with observations of several previous stud-
ies from various parts of Ethiopia (Biruhtesfa et al., 2015; Ebisa et al., 2015;
Juhar, 2020; Neggasa et al., 2020; Kebede et al., 2022), and elsewhere in Africa
(Mtui-Malamsha, 2009; Suleiman et al., 2015), where animals with lower BCS
had significantly higher seroprevalence. This might be due to the fact that ani-
mals with poor body condition are likely to have poor immunological response
(resistance) to the infectious agent compared to animals with good body condi-
tion (Radostits et al., 2007).

Conclusions

The findings showed an overall seroprevalence of 9.7% at the individual ani-
mal and 30.6% at the herd-level. Seropositivity was recorded in the Dorani
and Bure districts, with a prevalence of 33.3% and 10.8%, respectively. Dorani
district, adult animals and poor body condition score were the risk factors iden-
tified as having a considerable association with the prevalence of CBPP in the
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study area. Therefore, regular vaccination, in seropositive areas, especially for
young animals, should be given, and cattle in poor body condition should be
fed well in order to help them develop resistance to diseases, including CBPP.

Acknowledgments

The authors would like to thank Dorani, Bure, and Bacho districts for their
technical support and also would like to thank Bedele Regional Veterinary
Laboratory for their material support.

References

Ahmed, I., 2004. Epidemiological study of contagious bovine pleuropneumonia in Bo-
rana pastoral areas using complement fixation test and competitive enzyme-linked
immunosorbent assay. MSc thesis, Addis Ababa University.

Alhaji, N. and Babalobi, O., 2016. Sero-positivity and associated risk factors for con-

tagious bovine pleuropneumonia under two cattle production systems in North
Central Nigeria. Trop. Anim. Health Prod., 48, 311-320.

Amanfu, W., Sediadie, S. and Masupu, K., 2000. Comparison between c-ELISA and
CFT in detecting antibodies to Mycoplasma mycoides mycoides biotype SC in cattle
affected by CBPP in Botswana. Ann. N.Y. Acad. Sci., 916, 364-369.

Asmamaw, M., 2003. Situation of CBPP in the selected district of Southern Ethiopia.
MSc thesis, Faculty of Veterinary Medicine, Addis Ababa University, Debrezeit,
Ethiopia.

BaADO. 2021. Bacho Agricultural Development Office. Annual progress report of live-
stock population. Bacho district, Ilu Ababor Zone, Oromia region, Ethiopia.

BuADO, 2021. Bure agricultural Development Office. Annual progress report of live-
stock population. Bure district, [lu Ababor Zone, Oromia region, Ethiopia.

Biruhtesfa, A., Henok, G., Hundera, S. and Surafel, K., 2015. Seroprevalence of conta-
gious bovine pleuropneumonia in abattoirs at Bishoftu and export-oriented feed-
lots around Adama, Ethiopia. Global Vet., 15(3), 321-324.

Constable, P.D., Hinchcliff, K.W., Done, S.H. and Gruenberg, W., 2017. Veterinary
Medicine: A Textbook of the Diseases of Cattle, Horses, Sheep, Pigs and Goats.
Elsevier Health Sciences. pp. 925-932

DADO, 2021. Dorani Agricultural Development Office. Annual progress report of live-
stock population. Dorani district, Ilu Ababor Zone, Oromia region, Ethiopia.

Ethiop. Vet. J., 2024, 28 (2), 86-102 98



Tolesa et al.,

Daniel, G., Abdurahaman, M., Tuli, G. and Deresa, B., 2016. Contagious bovine pleuro-
pneumonia, seroprevalence and risk factors in Western Oromia, Ethiopia. Onder-
stepoort J. Vet. Res., 83(1), 1-5.

De Lahunta and Habel, 1989. Age description depends on incisor (teeth) of animal.

Dele, E., Afera, B., Kebede, E., Awol, N. and Hadush, B., 2014. Seroprevalence of trade
hampering livestock diseases in animals originated from Borana at export quaran-
tine centers in Adama, Central Ethiopia. Afr. J. Bas. Appl. Sci., 6(2),30-36.

Desta, B., 1998. Sero-Epidemiological Investigation of CBPP in Ilu Ababor and West
Wollega (Western Ethiopia). Thesis for Degree of Doctor of Veterinary Medicine,
Faculty of Veterinary Medicine, Addis Ababa University, Bishoftu.

Ebisa, T., Hirpa, E. and Aklilu, F., 2015. Study on seroprevalence and risk factors of
contagious bovine pneumonia in Southern Nation and Nationality and People of
Ethiopia Regional State in Amaro special district. Sci., Technol. Arts Res. J., 4,
106-112.

Elhassan, H. and Elsadig, 1., 2012. Prevalence and risk factors associated with con-
tagious bovine pleuropneumonia in Khartoum State. MSc Thesis, University of
Khartoum, College of Veterinary Medicine, Sudan, 53-67.

Erimiyas, D., Berihun, A., Etsay, K., Nesibu, A. and Birhanu, H., 2014. Seroprevalence
of trade hampering livestock diseases in animals originated from Borana at export
quarantine centers in Adama, Central Ethiopia. Afr. J. Basic Appl. Sci., 6(2), 30-
36.

Fulasa, A., Teshome, 1., Bulto, A.O., Lakew, M., Tadesse, B., Benti, T., et al., 2020.
Seroprevalence, isolation, and associated risk factors of Contagious Bovine Pleu-
ropneumonia at Bako Tibe and Ilu Galan Districts of West Shoa Zone, Western
Ethiopia. J. Anim. Res. Vet. Sci, 4, 028.

Gashaw, T., 1998. Epidemiological Survey of CBPP in Awi and Western Gojjam Zone of
Amhara Region and Comparison of CFT and c-ELISA for the Diagnosis of CBPP.
Thesis for Degree of Master of Veterinary Epidemiology, Faculty of Veterinary
Medicine, Addis Ababa University and Freie Universitit, Berlin.

Juhar, T., 2020. Prevalence of contagious bovine pleuropneumonia in selected abattoirs

and dairy farms in south Wollo zone, northeast Ethiopia. A DVM Thesis Submitted
to the School of Veterinary Medicine, Wollo University.

Kassaye, D. and Molla, W., 2013. Seroprevalence of contagious bovine pleuropneumo-
nia at export quarantine centers in and around Adama, Ethiopia. Trop. Anim.
Health Prod., 45(1), 275-279.

99 Ethiop. Vet. J., 2024, 28 (2), 86-102



Tolesa et al.,

Kebede, W., Abebel, R. and Bekele, J., 2022. Sero-epidemiology of contagious bovine
pleuropneumonia in the Bench-Maji Zone, southwest Ethiopia. Ethiop. Vet. <J., 26
(1), 30-48.

LDMA, 2021. Livestock Development and Marketing Agency, Ilu Ababor Agricultural
Rural Development Office, Annual progress report, Ilu ababor, Ethiopia.

Lemu, D. and Worku, S., 2017. A Sero-Prevalence Study of Contagious Bovine Pleu-
ropneumonia (CBPP) in Bale Zone, Ethiopia. Academ. JJ. Anim. Dis., 6(3), 83-87.

Malicha, G., Alemu, S., Akililu, F. and Abraha, A., 2017. Study on the seroprevalence
associated risk factor of contagious bovine pleuropneumonia in Sidama zone south-
ern Ethiopia. JJ. Vet. Sci. Technol., 8, 2.

Matua-Alumira, R., Ng’ang’a, Z., Kiara, H., Matere, C., Mbithi, F. and Mwirigi, M.,
2006. The prevalence of contagious bovine pleuropneumonia (CBPP) in cattle un-
der different production systems in Kajiado district, Kenya. Proceedings of the
11 International Symposium on Veterinary Epidemiology and Economics, August
Cairns, Australia, 6-11.

Mersha, T., 2016. Seroprevalence and its potential risk factor in selected sites of west-
ern Oromia, Ethiopia. Ethiop. Vet. J., 20(2), 31-41.

Mersha, T., Bekele, D. and Mideksa, T., 2020. Epidemiological Study an d Causative
Agent Identification of Contagious Bovine Pleuropneumonia in Selected Districts
of Western Ethiopia. In: Regional Review Workshop on Completed Research Ac-
tivities (Vol. 31).

Molla, B. and Delil, F., 2014. Mapping of major diseases and devising prevention and
control regimens to common diseases in cattle and shoats in Dassenech district of
South Omo Zone, South Western Ethiopia. Trop. Anim. Health Prod., 47(1), 45-51.

Mtui-Malamsha, N., 2009. Contagious bovine pleuropneumonia (CBPP) in the Maasai
ecosystem of southwestern Kenya, evaluation of seroprevalence, risk factors and
vaccine safety and efficacy. J. Gen. Microbiol., 14, 97-207.

Negash, W. and Dubie, T., 2021. Contagious bovine pleuropneumonia seroprevalence
and its associated risk factors in selected districts of Afar region. Ethiop. Vet. <J.,
3, 1-7.

Neggasa, T., Feyissa, B., Moti, W., Sisay, S., Eshetu, G., Fikadu, B., et al., 2020. Con-
tagious bovine pleuropneumonia, sero-prevalence and associated risk factors in
Gudeya Bila and Boneya Boshe Districts of East Wollega Zone, Oromia, Ethiopia.
Ethiop. Vet. J., 24 (1), 69-81.

Nicholson, M. and Butterworth, M., 1986. A Guide to Condition Scoring of Zebu Cattle.
International Livestock Centre for Africa.

Ethiop. Vet. J., 2024, 28 (2), 86-102 100



Tolesa et al.,

OIE, 2014. Office International des Epizooties. Terrestrial Animal Health Code, Paris,
France.

Olabode, H., Mailafa, S., Nafarnda, W., Jambalang, A. and Bello, R., 2013. Serological
evidence of contagious bovine pleuropneumonia antibodies in trade cattle (Bos in-
dicus) sold in Kwara state-Nigeria. Int. J. Microbiol. Res., 1, 14-19.

Radostits, O.M., Gay, C.C., Hinchcliff, KKW. and Constable, P.D., 2007. Veterinary
Medicine: A Textbook of the Disease of Cattle, Sheep, Pigs, Goats and Horses. 10t
ed. Sounders Elsevier. pp. 1125-1131.

Roger, F. and Yigezu, L., 1995. The Situation of CBPP in Ethiopia. Ethiopia: CIRAD-
EMVT, National Veterinary Institute.

Schnier, C., Mtui-Malamsha, N.J., Cleaveland, S., Kiara, H., Grace, D., McKeever, D.J.,
et al., 2006, August. CBPP seroprevalence and associated risk factors in the Maa-
sai ecosystem of south-western Kenya. In: proceedings of the 11th International
Symposium on Veterinary Epidemiology and Economics (pp. 150-165). Australia,
Cairns.

Sery, A., Sidib, C. and Ciss, O., 2014. Seroprevalence of contagious bovine pleuropneu-
monia (CBPP) in Mali. Trop. Anim. Health Prod., 47(2), 395-402.

Suleiman, A., Bello, M., Dzikwi, A., Talba, A., Grema, H., Yaqub, A., et al., 2015. Sero-
logical prevalence of contagious bovine pleuropneumonia in agropastoral areas of
Nigeria. Trop. Anim. Health Prod., 47, 1033-1042.

Swai, E., Mwezimpya, 1., Ulicky, E., Mbise, A. and Moshy, W., 2013. An abattoir survey
of contagious bovine pleuropneumonia lesions in slaughtered cattle in selected dis-
tricts in Northern Tanzania. Asian Pac. J. Trop. Biomed., 3(4), 303-306.

Teklue, T., Tesfay, T., Nirayo, T., Hailu, B., Wayu, S. and Atsbha, T., 2015. Epidemio-
logical status of contagious bovine pleuropneumonia in Southern Zone of Tigray
Regions, Northern Ethiopia. Anim. Vet. Sci., 3(1), 32-36.

Thomson, G.R., 2005. Contagious bovine pleuropneumonia and poverty: A strategy for
addressing the effects of the disease in sub-Saharan Africa. DFID Animal Health
Programme, Centre for Tropical Veterinary Medicine, University of Edinburgh.

Wakgari, M., Kitila, G., Chali, 1., Merdasa, D., Guta, D., Gezahegn, E., et. al., 2018. Se-
roprevalence of Contagious Bovine Pleuro Pneumonia (CBPP) and Its Associated
Potential Risk Factors in Selected Districts of East Wollega Zone, Oromia Region,
Ethiopia.

Mamo, Y., Bitew, M., Teklemariam, T., Soma, M., Gebre, D., Abera, T., et al., 2018.

Contagious bovine pleuropneumonia: seroprevalence and risk factors in Gimbo
district, southwest Ethiopia. Vet. Med. Int., 2018(1), 5729296.

101 Ethiop. Vet. J., 2024, 28 (2), 86-102



Tolesa et al.,

Yigezu, L. and Roger, F., 1997. CBPP European Union Project Component 2: Improve-
ment of Diagnostic Methods Competitive ELISA Kit Assessment Report of the Sec-
ond Semester Year 2. Ethiopia: National Veterinary Institute.

Zarina, M., Zamri-Saad, M., Latiffah, H., Shahrom, M. and Norlida, O., 2016. Seroprev-
alence and detection of contagious bovine pleuropneumonia (CBPP) in Northeast
States of Peninsular Malaysia Pertanika. J. Trop. Agric. Sci., 39, 257-265.

Ethiop. Vet. J., 2024, 28 (2), 86-102 102



