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Abstract

Mycoplasma mycoides variant mycoides causes contagious bovine pleuropneumonia (CBPP), an important infectious
disease of cattle's respiratory system. To determine the prevalence of CBPP, a cross-sectional study was done in the
Pothohar plateau (districts Rawalpindi, Attock and Jhelum) Punjab. Using a sandwich enzyme-linked immunosorbent
assay, 850 serum samples were tested for specific antibodies against M. mycoides subspecies mycoides. Age, gender,
and breed were all examined as potential risk factors. The overall prevalence in this study was 17.65%. CBPP prevalence
was 14.62%, 17.50%, and 20.32% in districts Rawalpindi, Attock and Jhelum, respectively, with significant difference
(P<0.05). Gender and breed were not substantially connected with the animal's serological status (P<0.05) among the
investigated putative predisposing factors, however age was strongly associated with CBPP positivity (P<0.05).
Positivity was highest in animals over 7 years of age (27.78%), followed by 4-6 years of age (15.65%), and lowest in
animals under 4 years of age (13.33%). This study establishes the prevalence of CBPP in the state, which could pose a
threat to the state's cattle export market and necessitates the development of control measures to reduce the disease's
economic losses.
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1. Introduction

Livestock is essential and predominant part of agriculture system. Productivity and income growth in livestock
has robust income multiplier and poverty alleviating outcomes [1]. Livestock sector works as a cushion in
moderating the ebb and flow in crop yield on food availability for consumption by stabilizing the food Supply [2].
Mycoplasma mycoides sub species mycoides tiny colony biotype causes contagious bovine pleuropneumonia
(CBPP) [3], an infectious disease of the respiratory system of ruminants [4]. CBPP is currently endemic in Sub-
Saharan African countries, with the majority of outbreaks recorded from 20 different countries [5], with Ethiopia,
Cameroon, Angola, and Nigeria reporting the highest number of cases [6]. According to the Office International des
Epizooties, the CBPP has documented annual economic losses of more than $2 billion owing to mortality [7],
production losses, and higher spending in disease control [8]. The disease can be passed from one animal to the next
at the herd level via respiratory aerosols, saliva, urine, foetal membranes, and uterine secretions [9]. Anorexia, fever,
dyspnea, polypnea, cough, and nasal secretions are all symptoms of CBPP [10]. The majority of infections are
localized to the respiratory tract [11], while arthritis in calves less than 6 months of age is common [12, 13]. Early
indications of CBPP can be subtle or non-existent, making it difficult to identify it from any other severe pneumonia
with pleuritis [14]. Marbling, thickening of interlobular septa, sequestra development, and consolidation of the lungs
of CBPP-infected mice were discovered during necropsy [15]. Lesions having a cranio-ventral pattern are frequently
unilateral. In some cases, a straw-colored fluid can be visible in the thoracic cavity [16]. A variety of studies,
including typical clinical abnormalities, isolation of the etiologic agent from pneumonic lungs [17], and serological
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examinations, are used to confirm the diagnosis of CBPP [18]. Serological methods, such as the complement fixation
test (CFT) and the enzyme linked immunosorbent assay (ELISA) [19], are employed at the herd level to screen for
CBPP positive animals [20], but due to their nature as presumptive testing, none of the two tests can be deemed gold
standard for confirmation [21]. There was no published report on the prevalence of CBPP in Pothohar plateau
Punjab, Pakistan, to our knowledge. This prevalence data will provide a first indication of the presence of CBPP in
targeted animals grown in this geographic area.

2. Materials and Methods

2.1. The study's Area

The research was carried out in Pothohar plateau Punjab's districts Rawalpindi, Attock and Jhelum from
September 2020 to July 2021. Rawalpindi is in the northernmost part of the Punjab province, located 275 km to the
north-west of Lahore Latitude: 33° 36' 2.52" N Longitude: 73° 04' 4.44" E, Attock Latitude: 33.7731 Longitude:
72.3741. The latitude of Jhelum, is 32.940548, and the longitude is 73.727631.

2.2. Collection and processing of samples

A total of n= 850 blood samples were obtained aseptically in clot activator vacutainers from individual animals
presenting respiratory symptoms before slaughtering in abattoirs. Vacutainers were labelled and delivered to the SB
Lab Rawalpindi, for molecular pathology testing. Serum was separated from each sample as described by [22] and
analyzed using a qualitative bovine contagious pleuropneumonia sandwich enzyme-linked immunosorbent assay kit
(MyBioSource, California, United States) to detect antibodies specific to coated antigens of CBPP using a Bio rad
PR 4100 Microplate Reader to detect antibodies specific to coated antigens of CBPP (Hercules, California, United
States). Positives and negatives were interpreted as follows: [20].

2.3. Risk Factors

Data on the animals' age, breed, and gender were also obtained. Animals were divided into three age groups:
under 4 years, 4-6 years, and more than 7 years. Cattle were divided into local breeds and cross breeds based on their
breed [23].

2.4. Statistics Analysis
The Pearson chi-square test was performed to examine the variations in measured prevalence frequencies.
P<0.05 was used to determine whether there were significant differences in frequency.

3. Discussion and Results

The presence of n = 150 positive CBPP 17.65% was discovered in a study of n = 850 cattle serum samples.
Significantly, the highest prevalence was found in Jhelum (20.32%), followed by Attock 17.50%, and Rawalpindi
14.62% (Table 1).

Table-1. Incidence of Contagious Bovine Pleuropneumonia in livestock

Districts Animals Examined Positive Sample Positive (%0)
Rawalpindi | 260 38 14.62
Attock 280 49 17.50
Jhelum 310 63 20.32
Total 850 150 17.65

The findings of this investigation matched those of a serological survey conducted in a commercial cattle market
in Nigeria by [24], which revealed a prevalence of 10.65 % utilizing the ELISA serological method. In contrast to
our findings, [25] identified significant prevalence 32% in an abattoir survey for CBPP surveillance in Nigeria. This
can be related to animal health, sample processing, vaccination programme, and farm and herd management [26, 27].

The highest CBPP frequency was found in animals aged > 7 years 27.78%, followed by animals aged 4-6 years
15.65% and animals aged 4 years 13.33% (Table 2).

Table-2. Age wise Incidence of Contagious Bovine Pleuropneumonia in livestock

Age Animals Examined Positive Sample | Positive (%)
<4 Years 210 28 13.33
4-6 Years 460 72 15.65
7 and Above | 180 50 27.78
Total 850 150 17.65

These findings revealed a significant association between the age of the animals surveyed and the prevalence of
CBPP (P<0.05). Female animals 21.32% had a higher prevalence of CBPP than male animals 11.56% (P<0.05)
(Table 3).
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Table-3. Sex wise Incidence of Contagious Bovine Pleuropneumonia in livestock

Sex Animals Examined Positive Sample | Positive (%)
Male 320 37 11.56
Female | 530 113 21.32
Total 850 150 17.65

In addition, as shown in Table 4, cross breed animals had a greater positivity 23.40% than local breed animals
10.53%, with a P<0.05 difference.

Table-4. Breed wise Incidence of Contagious Bovine Pleuropneumonia in livestock

Breed | Animals Examined | Positive Sample | Positive (%0)
Local | 380 40 10.53
Cross | 470 110 23.40
Total 850 150 17.65

Significantly (7 years and above, followed by the age group of 4-6 years, and the lowest frequency was found in
the age group of 4 years) across the three age groups (Table 2). The findings were consistent with those of [28], who
found that CBPP is significantly frequent in animals above the age of seven. CBPP is also found in older animals,
according to Andrews and indsor [29]. This could be owing to the fact that older animals are more likely to be
exposed to infections for longer periods of time, have lower levels of immunity, and have more sequestrum than
younger animals, who may benefit from maternal immunity to some extent [30, 31]. In contrast to our findings, [32]
found no significant difference in the prevalence of CBPP in cattle based on their age (P>0.05). It's worth noting that
female animals 21.56% had higher positivity than male animals 11.56%, indicating that female animals were more
likely to be infected with CBPP than male animals [33]. Furthermore, cross breed animals had the highest prevalence
of CBPP 23.40% compared to local breed animals 10.53%, indicating that cross breed animals were more likely to
be infected with CBPP than local breed animals [34]. The prevalence of CBPP was likewise higher in non-
descriptive animals [35], according to the current study's findings, which were consistent with [30] previously
published data. This could be explained by the fact that male animals were typically sold at a younger age for profit,
but females were typically kept for breeding.

4. Conclusion

In conclusion, while the initial results of the study imply that CBPP is present in the specific animals studied,
this research has limitations. The failure of the ELISA to detect low antibody levels in animals at the early stages of
CBPP is the study's main weakness. More confirmative procedures, such as clinical findings, national serological
surveillance, post-mortem inspection at the slaughterhouse, and cultures of the etiological factor of CBPP, followed
by molecular characterization, should be included in future investigations.

Conflict of Interest
The authors declared there is no conflict of interest of this article.

References

[1] Ali, Sharafat., and Najid, A., 2013. "Human capital and poverty in pakistan: Evidence from the punjab
province." European Journal of Science and Public Policy, vol. 11, pp. 36-41.

[2] Ali, Rashid, H., and Khan, M. A., 2014. "The role of small and medium enterprises and poverty in Pakistan:
An empirical analysis." Theoretical and Applied Economics, vol. 81, pp. 67-80.

[3] Tabbasum, R., Awais, T., Sakhawat, A., Khalil, R., Sharif, A., Yousaf, A., Arshad, M., Sindhu, Shahnawaz,
R., et al., 2021. "prevalence and risk factors of theileriosis in goat and sheep in Lahore." J. Vet. Sci. Res.,
vol. 6, p. 000215. Available: http://dx.doi.org/10.23880/0ajvsr-16000215

[4] Abdela, N. and Yune, N., 2017. "Seroprevalence and distribution of contagious bovine pleuropneumonia in
ethiopia: Update and critical analysis of 20 years (1996-2016) reports." Front. Vet. Sci., vol. 4, pp. 1-8.

[5] Baloch, S., Yousaf, A., Shaheen, S., Shaheen, S., Sarki, I., Babar, A., Sakhawat, A., Arshad, M., Rehman,
K., et al., 2021. "Study on the Prevalence of Peste Des Petits Virus Antibodies in Caprine and Ovine
Through the Contrast of Serological Assessments in Sindh, Pakistan." Animal and Veterinary Sciences, vol.
9, pp. 131-135. Available: http://dx.doi.org/10.11648/j.bi0.20210905.11

[6] Wade, A., Yaya, A., ElI-Yuguda, A., Unger, H., Daniel, N., Ikechukwu, E., and Egwu, G., 2015. "The
prevalence of contagious bovine pleuropneumonia in cameroon: A case study garoua central abattoir,
cameroun.” J. Vet. Med. Res., vol. 2, pp. 1029- 1034.

[7] Habib, F., Jabbar, A., Shahnawaz, R., Memon, A., Yousaf, A., Bilal, M., Jamil, T., Khalil, R., and Sharif,
A., 2019. "Prevalence of hemorrhagic septicemia in cattle and buffaloes in Tandojam, Sindh, Pakistan."
Online J. Anim. Feed Res., vol. 9, pp. 187-190. Available: https://dx.doi.org/10.36380/scil.2019.0jafr26

[8] Onono, J., Wieland, B., Suleiman, A., and Rushton, J., 2017. "Policy analysis for delivery of contagious
bovine pleuropneumonia control strategies in sub-Saharan Africa." Rev. Sci. Tech. off. Int. Epiz., vol. 36,
pp. 195-205.

105


http://dx.doi.org/10.23880/oajvsr-16000215
http://dx.doi.org/10.11648/j.bio.20210905.11
https://dx.doi.org/10.36380/scil.2019.ojafr26

[9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]
[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Sumerianz Journal of Agriculture and Veterinary

Mariner, J., McDermott, J., Heesterbeek, J., Thomson, G., and Martin, S., 2006. "A model of contagious
bovine pleuropneumonia transmission dynamics in East Africa." Prev. Vet. Med., vol. 73, pp. 55-74.

Alhaji, N. and Babalobi, O., 2015. "Molecular epidemiology of contagious bovine pleuropneumonia by
detection, identification and differentiation of Mycoplasma mycoides subsp. mycoides in Niger State,
Nigeria." Sokoto J. Vet. Sci., vol. 13, pp. 1-8.

Bilawal, A. M., Babar, A., Panhwar, I. M., Hal, K., Farooq, M. M., Lanjar, Z., Soomro, A. G., Fazilani, S.
A., Jan, M. N., et al., 2021. "Detection of brucella abortus in caprine and ovine by real-time pcr assay."
Animal and Veterinary Sciences, vol. 9, pp. 141-144. Available:
http://dx.doi.org/10.11648/j.avs.20210905.13

Tardy, F., Gaurivaud, P., Manso-Silvan, L., Thiaucourt, F., Pellet, M. P., Mercier, P., Le Grand, D., and
Poumarat, F., 2011. "Extended surveillance for CBPP in a free country: Challenges and solutions regarding
the potential caprine reservoir." Prev. Vet. Med., vol. 101, pp. 89-95.

Nehra, V., Shunthwal, J., and Rath, A., 2018. "Aetio-pathological studies of digestive and respiratory
affections in cattle calves." Indian J. Anim. Res., vol. 52, pp. 1628-1634.

Ankeli, P., Raji, M., Kazeem, H., Tambuwal, F., Francis, M., Ikpa, L., Fagbamila, I., Luka, P., and
Nwankpa, N., 2017. "Seroprevalence of contagious bovine pleuropneumonia in Plateau state, North-central
Nigeria." Bull. Anim. HIth. Prod. Afr., vol. 65, pp. 359-368.

Daniel, S., Abeledo-Abreu, M., and Lobo-Rivero, E., 2017. "Seropre- -valence of contagious bovine
pleuropneumonia (CBPP) in three municipalities of Namibe province, Angola." Rev. Salud Anim., vol. 39,
pp. 62-67.

Massimo, M., 2018. "Lung lesion score system in cattle: proposal for contagious bovine pleuropneumonia.”
Trop. Anim. HIth. Prod., vol. 50, pp. 223-228.

Mathan, Jabbar, A., Shahnawaz, R., Yousaf, A., Ahmad, F., Habib, F., Nissa, R. M., Sharif, A., Khalil, R.,
et al., 2020. "Prevalence of various poultry diseases in different seasons in district Rawalpindi, Pakistan.”
EC Veterinary Science, vol. 5, pp. 87-92. Available: https://dx.doi.org/10.31080/ecve.2020.05.00298
Giovannini, A., Bellini, S., Salman, M., and Caporale, V., 2000. "Spatial risk factors related to outbreaks of
contagious bovine pleuropneumonia in northern Italy (1990-1993)." Rev. Sci. Tech. off. Int. Epiz., vol. 19,
pp. 764-772.

Jabbar, A., Yousaf, A., Hameed, A, Riaz, A., and Ditta, Y. A., 2019. "Influence of fumigation strength on
hatchery parameters and later life of chicks." J. Holistic vet. Sci. Ani. Care, vol. 1, p. 101.

Muuka, G., Hang’ombe, B. M., Nalubamba, K. S., Kabilika, S., Mwambazi, L., and Muma, J. B., 2011.
"Comparison of complement fixation test, competitive ELISA and LppQ ELISA with post-mortem findings
in the diagnosis of contagious bovine pleuropneumonia (CBPP)." Trop. Anim. HIth. Prod., vol. 43, pp.
1057-1062.

Amanfu, W., Sediadie, S., Masupu, K., Raborokgwe, M., Benkirane, A., Geiger, R., and Thiaucourt, F.,
2000. "Comparison between ¢ ELISA and CFT in detecting antibodies to mycoplasma mycoides mycoides
biotype SC in cattle affected by CBPP in botswana." Ann. N. Y. Acad. Sci., vol. 916, pp. 364-369.

Geetha, R., Sathian, C., Prasad, V., and Gleeja, V., 2015. "Efficacyof purified antimicrobial peptides from
lactic acid bacteriaagainst bovine mastitis pathogens." Asian J. Dairy Food Res., vol. 34, pp. 259-264.
Francis, M., Kalang, J., Raji, M., and Egwu, G., 2018. "Vaccination coverage of contagious bovine
pleuropneumonia in Adamawa State, Northeastern Nigeria." Niger. Vet. J., vol. 39, pp. 161-167.

Olabode, H., Mailafia, S., Adah, B., Nafarnda, W., lkpa, L., Jambalang, A., and Bello, R., 2013.
"Serological evidence of contagious bovine pleuro-pneumonia antibodies in trade cattle (Bos Indicus) sold
in Kwara state-Nigeria." Int. J. Microbiol. Res., vol. 1, pp. 14-19.

Aliyu, M., Obi, T., Oladosu, L., Egwu, G., and Ameh, J., 2003. "The use of competitive enzyme linked
immuno-sorbent assay in combination with abattoir survey for CBPP surveillance in Nigeria." Trop. Vet.,
vol. 12, pp. 35-41.

Bagqir, Y., Sakhawat, A., Tabbasum, R., Awais, T., Arshad, M., Liagat, C., Yousaf, A., Shahnawaz, R.,
Latif, B. A., et al., 2021. "histopathlogy of snake bite cow in islamabad, Pakistan." OA J Ani Plant
Husbandry, vol. 2, p. 180004.

Habib, F., Tabbasum, R., Awais, T., Sakhawat, A., Khalil, R., Sharif, A., Yousaf, A., Arshad, M., Sindhu,
et al., 2021. "Prevalence of bovine tropical theileriosis in cattle in quetta balochistan-Pakistan." Arch
Animal Husb and Dairy, vol. 2, p. AAHDS.MS.ID.000540. Available:
http://dx.doi.org/10.33552/AAHDS.2021.02.000540

Kassaye, D. and Molla, W., 2012. "Seroprevalence of contagious bovine pleuropneumonia at export
quarantine centers in and around Adama, Ethiopia." Trop. Anim. Hith. Prod., vol. 45, pp. 275-279.
Andrews, A. H. and indsor, R. S. W., 2004. Contagious bovine pleuropneumonia. In: Bovine medicine:
diseases and husbandry of cattle. A.H. andrews, R.W. Blowey, H. Boyd and R.G. Eddy (editors). State
Avenue, Ames lowa, USA: Blackwell Publishing. pp. 868-873.

Séry, A, Sidibé, C. A. K,, Cissé, O., Diallo, M., Koné, M., Waret-Szkuta, A., Roger, F., Thiaucourt, F., and
Niang, M., 2015. "Seroprevalence of contagious bovine pleuropneumonia (CBPP) in Mali." Trop. Anim.
Hith. Prod., vol. 47, pp. 395-402.

Dar, A. H., Singh, S., Mondal, B., Palod, J., Kumar, A., Singh, V., Sharma, R., and Khadda, B., 2018.
"Effect of probiotic, prebiotic and synbiotic on faecal microbial count and cellmediated immunity in
crossbred calves." Indian J. Anim. Res., vol. 52, pp. 1452-1456.

106


http://dx.doi.org/10.11648/j.avs.20210905.13
https://dx.doi.org/10.31080/ecve.2020.05.00298
http://dx.doi.org/10.33552/AAHDS.2021.02.000540

[32]

[33]

[34]

[35]

Sumerianz Journal of Agriculture and Veterinary

Gizaw, G. M., 2004. Serological, clinical and participatory epidemiological survey of contagious bovine
pleuropneumonia in the Somali region, Ethiopia. MVE thesis. Addis Ababa, Ethiopia: Faculty of Veterinary
Medicine, University of Addis Ababa.

Jamali, M. K., Yousaf, A., Sarki, I., Babar, A., and Sharna, S. N., 2021. "Assessments of prevalence of
brucellosis in camels through the contrast of serological assessments in south punjab, Pakistan." American
Journal of Zoology, vol. 4, pp. 65-68. Available: http://dx.doi.org/10.11648/j.ajz.20210404.14

Abbas, A., Kumar, L., Rehman, S., Mathan, and Yousaf, A., 2021. "Prevalence of gastrointesti-nal
parasites in buffalo and cow calves in rural areas of Rawalpindi, Pakistan." Bi-omed J. Sci. and Tech. Res.,
vol. 40, pp. 32159-32165. Available: http://dx.doi.org/10.26717/BJSTR.2021.40.006437

Yousaf, A., Tabbasum, R., Awais, T., Sakhawat, A., Khan, S., Bhutto, AL Khalil, R., Sharif, A., Arshad,
M., et al., 2021. "Prevalence of toxoplasma gondii in domestic breeds of goats in Faisalabad, Punjab."
Animal and Veterinary Sciences, vol. 9, pp. 145-148. Available:
http://dx.doi.org/10.11648/j.avs.20210905.14

107


http://dx.doi.org/10.11648/j.ajz.20210404.14
http://dx.doi.org/10.26717/BJSTR.2021.40.006437
http://dx.doi.org/10.11648/j.avs.20210905.14

