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Abstract | Brucellosis is a worldwide zoonotic disease that affects various animal species. Amongst different Brucella species, Brucella melitensis has the greater zoonotic aspect, hence, it is considered an occupational hazard for small ruminant handlers as well as Veterinarians. The present study reports the seroprevalence of brucellosis in different sheep and goat breeds in five districts of Punjab, Pakistan. A total of 1239 serum samples were collected from male (n=73) and female (n=1166) different sheep (n = 865; Pak-Karakal, Thalli, Lohi, Kajli and non-descript type) and goat (n = 374; Teddy, Beetal and non-descript type) breeds of variable age groups (0 months to 4years). All the serum samples were analyzed using Rose Bengal Plate Test (RBPT) and seropositive samples were further submitted to Serum Agglutination Test (SAT). The results revealed that the prevalence of brucellosis was higher (P<0.05) in goats than sheep, irrespective of test used. The serological prevalence of brucellosis differs significantly (P<0.05) among sheep and goat breeds, and Thalli sheep and Teddy goats had higher (P<0.05) seropositivity compared to the other sheep or goat breeds. The prevalence was relatively higher (P<0.05) in male animals than female animals, regardless of species. However, sheep or goat age groups did not influence (P>0.05) the brucellosis seroprevalence. Among seropositive animals, significantly greater (P<0.05) number of animals had previous history of abortion when tested either by RBPT or SAT. In conclusion, the current data provide baseline information about prevalence of brucellosis in different sheep and goat breeds in five districts of Punjab Pakistan.
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			Introduction

			Brucellosis is a highly important zoonotic disease that spread through gram negative, non-encapsulated, small (0.5 to 0.7 by 0.6 to 1.5 µm), nonmotile, facultative and intracellular bacteria of genus Brucella (Saxena and Raj, 2018). There are different species of Brucella that affect variety of the animals such as B. melitensis (mainly infecting ovine and caprine), B. abortus (mainly infecting bovines), B. Ovis (mainly infecting ovine) and B. suis (mainly infecting swine) and these Brucella species have gain more recognition due to their zoonotic characteristics (Godfroid et al., 2011; Blasco and Molina-Flores, 2011). Though, the transmission from human to human is rare but it is possible to spread either from infected mother to neonates or sexual intercourse (Saxena and Raj, 2018).

			Threatened abortions, reduced fecundity rate and decrease production are the major associated problems to brucellosis. Although, the small ruminants are highly populous and prolific in Punjab province as compared to other species; however, the optimum production have not been achieved due to poor nutrition, improper housing, lacks of breeding plans and high infectious diseases incidence (FAO, 2011). Incidence of infectious disease in sheep and goat results in high mortality, poor production and low reproduction performance (Anaeto et al., 2009). In this context, the reproductive diseases severely affect the production capacity of farm animals. Among infectious diseases, Brucellosis is one of the major reproductive disease which affects the fertility and prolificacy in small ruminants due to excess abortion and endometritis (Blasco and Flores, 2011). Due to zoonotic aspect of B. melietensis species, there are always high concerns regarding the health of farmers and concerned staff dealing with small ruminants. (Hunter and Kreeger, 1998; Samartino, 2002; Roth et al., 2003; Santos et al., 2013). Therefore, serological evidence is necessary to adopt control strategies for brucellosis in livestock and humans due to its zoonotic aspect (Garin-Bastuji et al., 1998).

			Brucella transmission is also possible through direct contact with contaminated placenta, aborted embryos, retained fetal membranes and other reproductive secretions (Franc et al., 2018). A lot of efforts and strategies have been adopted to control the risk of brucellosis in small ruminants; however, the outputs are not encouraging because of sheep and goat rearing systems, uncontrolled transportation of animals especially during the festivals, use of infected males for natural breeding rather than AI, are key risk factors for reemergence of disease in this region.

			There are numerous available serological tests for brucellosis detection but screening of large herds for brucellosis is expensive and time consuming. In this scenario, selection of authenticated tests like Rose Bengal Plate Test (RBPT) and Serum Agglutination Test (SAT), is important for diagnosis because RBPT and SAT tests have been comprehensively validated and widely practiced in different species (Blasco et al., 1994; Lucero and Bolpe, 1998; Barroso et al., 2002; Munoz et al., 2005; Garin-Bastuji et al., 2006). The literature regarding prevalence of brucellosis is abundantly available in different farm animals from different regions of world. However, it is the dire need of time to produce much safer food for human beings through screening of brucellosis and to generate basal information about prevalence of brucellosis for control the infection in livestock species. Therefore, the present study was conducted with the aim to find the prevalence of brucellosis in different sheep and goat breeds out of five selected districts of Punjab, Pakistan.

			Materials and Methods

			 

			Study area

			Blood samples were collected from flocks of small ruminants maintained at three Government farms; Livestock Experimental Stations Aladad Jahanian, District Khanewal (30.2864° N, 71.9320° E), Livestock Experimental Station Rakh Khaire Wala, District Layyah (30.9693a, ion Rakh Khaire Wala,  of small ruminants maintaiKhizerabad, District Sargodha (32.0740° N, 72.6861° E). Additionally, two private livestock farms were selected for sampling; Malik Goat Farm District Faisalabad (31.4504sampling;haire Wala, Mumtaz Watto Sheep Farm District Okara (30.8138° N, 73.4534° E). The climatic conditions (ambient temperature, relative humidity and precipitation) of study area have been shown in the Table 1.

			Table 1: Climate of experimental sites during sample collection period Aug-Oct 2010.

			
				
					
					
					
					
				
				
					
							
							Districts

						
							
							Avg. temp

						
							
							RH (%)

						
							
							Avg. rainfall (mm)

						
					

					
							
							Khanewal

						
							
							30.66

						
							
							41.66

						
							
							10.76

						
					

					
							
							Layyah

						
							
							31

						
							
							39

						
							
							15.13

						
					

					
							
							Sargodha

						
							
							30.33

						
							
							46

						
							
							16.44

						
					

					
							
							Faisalabad

						
							
							30.33

						
							
							47.33

						
							
							16.69

						
					

					
							
							Okara

						
							
							30

						
							
							49

						
							
							15.19

						
					

				
			

			Description of animals and data collection

			A total 1239 blood samples were collected from sheep (Pak Karakul, Lohi, Kajli and Thalli breed and non-descript type of sheep) and goat (Teddy and Beetal breed and non-descript type of goats). The selected sheep and goats were from both male (n=73) and females (n=1166) genders. Later the animals were further categorized into different age groups i.e. zero to 6 months, 6 months to 2 years, 2 to 4 years and above 4 years. A total of 307 blood samples were obtained from Livestock Experimental Station Aladad Jahania which includes 190 Lohi sheep and 117 Beetal goats. A sum of 175 blood samples of Kajli sheep were obtained from Livestock Experimental Station Khizarabad, Sargodha and 530 blood samples were obtained from Livestock Experimental Station Rakh Khairewala which includes 155 Thalli sheep, 245 Pak Karakal sheep and 130 Teddy goats. In addition, 100 and 127 samples were collected from non-descript type of sheep and goats kept by local livestock farmers in the periphery of Faisalabad and Okara districts. Moreover, required clinical, epidemiological and reproductive information were also recorded. During sampling a questionnaire-based information on age, sex, pregnancy status, disease history, reproductive problems such as abnormal uterine discharge, abortion and reproductive diseases were also recorded. All procedures performed involving live animals in this study were in accordance with the ethical standards laid down by Faculty of Veterinary Science and animal welfare policies.

			 

			Sample collection

			About 6 ml blood from the jugular vein was gently collected in 10 ml disposable sterilized plastic syringe and the blood was allowed to clot in a slanting position at least for 1 hr. Later, it was kept in refrigeration for overnight. The next day serum was collected in disposable screw caped plastic bottles and transported to Theriogenology lab, University of Agriculture Faisalabad. The samples were stored at -20˚C before further processing. Hyper immune sera were raised to run control positive and control negative tests along with the serum samples to be tested. For this purpose, two rabbits were injected (ear vein) with known Brucella abortus concentrated antigen procured from Veterinary Research Institute, Lahore.

			Laboratory tests

			Rose bengal plate test (RBPT): Serum of 30 µl by using micropipette was mixed with an equal volume of antigen on a glass slide produce a zone approximately equal to 2 cm in diameter. The mixture was mixed gently with disposable sterile stirrer for four minutes at ambient temperature and then observed for agglutination. Any visible reaction was graded positive and otherwise negative (OIE, 2003).

			Serum agglutination test (SAT): Serum samples found seropositive with RBPT, were further confirmed by SAT. Serum agglutination test (SAT) was run as per standard procedures described by (Stemshorm et al., 1985). Briefly, 0.8 ml of phosphate buffer saline (PBS) containing 0.5% phenol was added in clear glass tubes of approximately 2 ml volume. A 0.2 ml of test serum was added to first tube, mixed and then 0.5 ml was transferred to the second tube. After mixing well, 0.5ml was transferred to the third and continued these steps mixing and transferring up to the last fifth tube. An equal volume (0.5 ml) of standardized for B. abortus antigen with phenol saline dilution (1:20) was added and the tubes were incubated overnight at 37˚C. The results of agglutination in SAT test tubes were determined by reading the degree of sedimentation in the tubes. A titer of 1:40 or more was considered as positive, titer of 1:20 was considered a doubtful and the titer of 1:10 was treated as negative.

			Statistical analysis

			The statistical analysis was performed using SPSS software version 15.0 (SPSS Inc., Chicago, Ill, USA). The sex, species and abortion rate were analyzed by chi-square test and data for breeds and age groups were compared by binary logistic regression analysis. Group differences were considered significant at p<0.05.

			Results and Discussion

			The results obtained through RBPT and SAT revealed that the goats were more (P < 0.05) seropositive (19.5% and 9.9%) than sheep (7.1% and 3.2%) (Table 2). Seropositivity was also influenced (P < 0.05) by different sheep and goat breeds as Thalli sheep among sheep breeds and Teddy among goat breeds, showed higher rate (P < 0.05) of Brucella seropositivity (Table 3). There was also significant difference (P < 0.05) in seroprevalence between male and female animals (Table 4). In contrast, the seroprevalence of Brucellosis was not differed (P > 0.05) among all experimental age groups (Table 5). Animals with previous history of abortion were more seropositive than animals with no earlier record for abortion (Table 6).

			Table 2: Overall seroprevalence of brucellosis in sheep and goats of Punjab Pakistan.

			
				
					
					
					
				
				
					
							
							Species 

						
							
							RBPT Positive (%)

						
							
							SAT Positive (%)

						
					

					
							
							Sheep

						
							
							61 (7.1)

						
							
							28 (3.2)

						
					

					
							
							Goat

						
							
							73 (19.5)

						
							
							37 (9.9)

						
					

					
							
							
							0.000

						
							
							0.000

						
					

				
			

			P > 0.005 indicate the significance.

			It has been observed while analyzing results of this study that there was higher incidence in goats than sheep. More specifically, Thalli sheep and Teddy goats were found the most infected breeds, whereas male animals were found more prone to infection and all age groups were equally at risk of brucellosis.

			Table 3: Seroprevalence of brucellosis in different sheep breeds of Punjab Pakistan.

			
				
					
					
					
				
				
					
							
							Sheep breeds

						
							
							 RBPT positive (%)

						
							
							SAT positive (%)

						
					

					
							
							Pak-Karakal

						
							
							13(5.31)

						
							
							7(2.85)

						
					

					
							
							Thalli

						
							
							44(28.39)

						
							
							18(11.61)

						
					

					
							
							Lohi

						
							
							3(1.58)

						
							
							2(1.05)

						
					

					
							
							Kajli

						
							
							0(0)

						
							
							0(0)

						
					

					
							
							Non-descript

						
							
							1(1)

						
							
							1(1)

						
					

					
							
							p-value

						
							
							0.000

						
							
							0.000

						
					

				
			

			Table 4: Seroprevalence of brucellosis in different goat breeds of Punjab Pakistan.

			
				
					
					
					
				
				
					
							
							Goat breeds

						
							
							 RBPT positive (%)

						
							
							SAT positive (%)

						
					

					
							
							Beetal

						
							
							18(15.38)

						
							
							11(9.40)

						
					

					
							
							Teddy

						
							
							51(39.23)

						
							
							24(18.46)

						
					

					
							
							Non-descript

						
							
							2(1.57)

						
							
							2(1.57)

						
					

					
							
							p-value

						
							
							0.000

						
							
							0.000

						
					

				
			

			Table 5: Seroprevalence of brucellosis in male and female sheep and goats.

			
				
					
					
					
				
				
					
							
							Sex

						
							
							 RBPT positive (%)

						
							
							SAT positive (%)

						
					

					
							
							Male

						
							
							17(23.28)

						
							
							9(12.32)

						
					

					
							
							Female

						
							
							115(9.86)

						
							
							56(4.80)

						
					

					
							
							p-value

						
							
							0.001

						
							
							0.011

						
					

				
			

			Table 6: Seroprevalence of brucellosis in different age groups of sheep and goats.

			
				
					
					
					
				
				
					
							
							Age

						
							
							 RBPT positive (%)

						
							
							SAT positive (%)

						
					

					
							
							0-6 months 

						
							
							4(4.54)

						
							
							1(1.13)

						
					

					
							
							6 month-2 year

						
							
							13(9.55)

						
							
							5(3.67)

						
					

					
							
							2 year-4year

						
							
							29(9.00)

						
							
							15(4.65)

						
					

					
							
							>4 year

						
							
							86(12.42)

						
							
							44(6.35)

						
					

					
							
							p-value

						
							
							0.073

						
							
							0.128

						
					

				
			

			Table 7: Seropositivity for Brucella in previously aborted sheep and goats.

			
				
					
					
					
				
				
					
							
							
							Seropositive

						
					

					
							
							RBPT No. (%)

						
							
							SAT No. (%)

						
					

					
							
							Animals with abortion history 

						
							
							26(36.61)

						
							
							17(23.94)

						
					

					
							
							Animals without abortion history

						
							
							106(9.07)

						
							
							46 (3.93)

						
					

					
							
							p-value

						
							
							0.000

						
							
							0.000

						
					

				
			

			In the present study, the goat breeds were more Brucella seropositive than sheep breeds. Previous literature also endorsed that goats were more susceptible to B. Melitensis infection than sheep (Quinn et al., 2004; Rahman et al., 2011). In contrast, some reports indicated higher incidences of Brucellosis in sheep (Singh et al., 1998). Earlier reports from Pakistan also showed the variability in incidence of Brucellosis in sheep (Shafee et al., 2011; Hussain et al., 2014) and goats (Din et al., 2013). In this study the reason of high seropositivity in goats might be because of Teddy bucks with more Brucella infection, whereas variability about brucella prevalence in different studies might be associated with geographic location, type of diagnostic test, husbandry and environmental factors (Amin et al., 2005). 

			Thalli amongst sheep and Teddy amongst goat breeds had higher seropositivity for brucellosis. This might be attributed to a factor that animals of these breeds were smaller in size and abundantly present throughout the province of Punjab. High incidence in these breeds might be related to geographical proximity and intermixing to livestock species. Although, the sera samples were obtained from organized farms; however, interaction of different species during grazing could be one of the dominant factors for high brucellosis prevalence. In addition, there is paucity of information regarding the etiology, identification and disease dynamics within breeds and species in different agro-ecological zones of the country. Teddy breed is faster in growth than other breeds, up till now there is no data available which shows the correlation between the growth rate and the disease susceptibility, so a comprehensive study about this possible correlation is recommended. 

			In current study, high incidence of brucellosis was observed in male gender of both species (23.28% and 12.32%) compared to that of female (9.86% and 4.80%) through RBPT and SAT respectively. The higher incidence in male gender was also supported in a previous study by Saeed et al. (2019) that seroprevalence was higher in male animals (7.4%) than in female animals (2.5%). However, Ali et al. (2015) reported contrary findings in same species in the Potohar Plateau, (Rawat, Kherimurat and Islamabad) where low seroprevalence was recorded in males (3.03%) as compared to female (10.4%). Another study by Rivera et al. (2007) revealed seroprevalence for small ruminants (male 5%, female 9%) in Pakistan. The possible reason for the high seroprevalence in males might be attributed to a factor that farmers could not adopt to cull seropositive animals and allowed to breed. Moreover, higher rate of incidence in this study might be due to practice of natural breeding of seropositive males and exposure of newly introduced male to the infected female. Moreover, submission of larger population of male could reveal better understanding of potential role Brucella transmission by breeding males.

			Incidence of infection in all age group determines the constant presence of seropositive animals in the herd or latency for an indefinite period prior to clinical manifestation. In contrast, earlier studies showed that older animals were more susceptible to the infection than young one which could be due to low resistance against infection, greater exposure of older animals to infected animals and hormonal dynamic in sexually mature animals (Boukary et al., 2013; Akbarian et al., 2015). The divergence of present study regarding age factor from previous literature couldn’t be ascertained and recommended for further research.

			 

			Abortion at an advanced stage of pregnancy might be a major sign of Brucellosis in breeding animals (Harbord et al., 2009). In current study, animals which have had history of abortion were diagnosed with higher seropositivity (36.61% and 23.94%) as compared to animals having no history of abortion (9.07% and 3.93%) through RBPT and SAT, respectively. Similar results were also shown in previous research carried out in Uganda (Makita et al., 2011), Pakistan (Ali et al., 2015), and Kenya for cattle (Muendo et al., 2011). The higher incidence in aborted animals might be due to factor of not culling Brucella-seropositive animals, thus enabling infected animals to transmit their infection to other healthy animals. In this study, the presented information about abortion/stillbirth has been included in view of targeted breeds; the ratio of abortion could be variable if whole population from a particular area is considered. The current findings provide a representative overview of the association of abortion and seropositivity for Brucella infection among sheep and goats in the study area.

			Conclusions and Recommendations

			In conclusion, the present findings provide baseline information regarding seroprevalence of brucellosis in sheep and goat breeds in five districts of Punjab Pakistan, and these data could be an initiative for the control of brucellosis and to study further the molecular aspect of Brucella infections. Future studies are needed to distinguish the high to low incidence in different agro-ecological zones for control strategy and to highlight the possibly linked risk factors of brucellosis incidence.

			 

			Acknowledgments

			The authors are thankful to Dr. Muhammad Riaz, Dr. Nabeel, Mr. Adnan Shahid, Mr. Sheikh Adeel and Dr. Shahid Mumtaz for facilities provision during samples collection. Authors also extended gratitude to Prof. Dr. Maqbool Ahmad and Dr. Shafia Tahseen Gul for providing antigens and laboratory facilities.

			Novelty Statement

			For the first time, an extensive study on brucellosis was conducted in eight different species of small ruminants and five districts of Punjab. The targeted area of study was selected by keeping in view to cover almost all zones (upper, central & south) of Punjab so that future studies can be possible to distinguish the high to low incidence in diﬀerent agro-ecological zones for control strategy and to highlight the possibly linked risk factors of brucel-losis incidence

			Author’s Contribution

			MS and MN designed the study, collected samples and performed the experimental work. MS, MF and ZN analyzed the data. MS, MN, MF and ZN wrote the manuscript. AYQ, AR, AK, IK and AuR critically reviewed the manuscript.

			Conflict of interest

			The authors have declared no conflict of interest.

			References

			Akbarian, Z., G. Ziay, W. Schauwers, B. Noormal, I. Saeed, A.H. Qanee, Z. Shahab, T. Dennison, I. Dohoo and R. Jackson. 2015. Brucellosis and Coxiella burnetii infection in householders and their animals in secure villages in Herat province, Afghanistan: A cross-sectional study. PLoS Negl. Trop. Dis., 9(10): 1-17. https://doi.org/10.1371/journal.pntd.0004112

			Ali, S., S. Akther, H. Neubauer, F. Melzer, I. Khan, A. Qurban and M. Irfan. 2015. Serological, cultural, and molecular evidences of Brucella infection in small ruminants in Pakistan. J. Infect. Dev. Countr., 9: 470–475. https://doi.org/10.3855/jidc.5110

			Amin, K.M.R., M.B. Rahman, M.S. Rahman, J.C. Han, J.H. Park and J.S. Chae. 2005. Prevalence of Brucella antibodies in sera of cows in Bangladesh. J. Vet. Sci., 6: 223-226. https://doi.org/10.4142/jvs.2005.6.3.223

			Anaeto, M., G.O. Tayo, G.O. Chioma, A.O. Ajao and T.A. Peters. 2009. Health and nutrition practices among smallholder sheep and goat farmers in Ogun State. Live. Res. Rural Dev., Art., 21(11): 197.

			Barroso, G.P., C.P.R. Rodriguez, B.G. Extremera, M.A. Maldonado, G.G. Huertas and M.A. Salguero. 2002. Study of 1,595 brucellosis cases in the Almeria province (1972-1998) based on epidemiological data from disease reporting. Rev. Clin. Esp., 202: 577-782. https://doi.org/10.1016/S0014-2565(02)71152-1

			Blasco, J.M., B. Garin-Bastuji, C.M. Marin, G. Gerbier, J. Fanlo, M.P. Jimenez de Bagues and C. Cau. 1994. Efficacy of different rose Bengal and compliment fixation antigens for the diagnosis of Brucella melitensis infection in sheep and goats. Vet. Rec., 134(16): 415-420. https://doi.org/10.1136/vr.134.16.415

			Blasco, J.M. and B.M. Flores. 2011. Control and eradication of Brucella melitensis infection in sheep and goats. Vet. Cli. N. Am. Food Anim. Pract., 27(1): 95-104. https://doi.org/10.1016/j.cvfa.2010.10.003

			Boukary. A.R., C. Saegerman, Emmanue, Abatih, D. Fretin, R.A. Bada, R.D. Deken, H.A. Harouna, A. Yenikoye and E. Thys. 2013. Seroprevalence and potential risk factors for Brucella Spp. Infection in Traditional Cattle, Sheep and Goats Reared in Urban, Peri-urban and Rural Areas of Niger. PLoS One, 8(12): e83175. https://doi.org/10.1371/journal.pone.0083175

			Din. A., S. Khan, I. Ahmad, R. Rind, T. Hussain, M. Shahid and S. Ahmed. 2013. A study on the seroprevalence of brucellosis in human and goat populations of district Bhimber, Azad Jammu and Kashmir. J. Anim. Plant Sci., 23(1 Suppl.): 113-118.

			FAO, 2011. FAOSTAT. Food and agriculture organization of the United Nations.

			Franc, K.A., R.C. Krecek, B.N. H B.N. and A.M. Arenas-Gamboa. 2018. Brucellosis remains a neglected disease in the developing world: a call for interdisciplinary action. BMC Public Health, 18(1): 125. https://doi.org/10.1186/s12889-017-5016-y

			Garin-Bastuji, B., J.M. Blasco, C. Marin and D. Albert. 2006. The diagnosis of brucellosis in sheep and goats, old and new tools. Small Rumin. Res., 62(1-2): 63-70. https://doi.org/10.1016/j.smallrumres.2005.08.004

			Garin-Bastuji, B., J.M. Blasco, M. Grayon and J.M. Verger. 1998. Brucella melitensis infection in sheep: Present and future. Vet. Res., 29: 255-274.

			Godfroid, J., C.H. Scholz, T. Barbier, C. Nicolas, P. Wattiau, D. Frettin, M.A. Whatmore, A. Cloeckaert, M.J. Blasco and I. Moriyon. 2011. Brucellosis at the animal/ecosystem/human interface at the beginning of the 21st century. Pre. Vet. Med., 102: 118-131. https://doi.org/10.1016/j.prevetmed.2011.04.007

			Harbord, R. and P.M. Whiting. 2009. Metandi: Meta-analysis of diagnostic accuracy using hierarchical logistic regression. Stata J., 9: 211–229. https://doi.org/10.1177/1536867X0900900203

			Hunter, D. and T.J. Kreeger. 1998. Brucellosis in wild life. Zoo Wild Anim. Med. Curr. Ther., 4: 621-626.

			Hussain, M.A., R. Rind, M. Adil, M. Khan, Farmanullah, A. Sikandar, U. Waheed and M. Salim. 2014. Seroprevalence of Brucellosis in sheep and humans in District Kohat, Pakistan. Adv. Anim. Vet. Sci., 2(9): 516-523. https://doi.org/10.14737/journal.aavs/2014/2.9.516.523

			Lucero, N.E. and J.E. Bolpe. 1998. Buffered plate antigen test as a screening test for diagnosis of human brucellosis. J. Clin. Microbiol., 36: 1425-1427. https://doi.org/10.1128/JCM.36.5.1425-1427.1998

			Makita, K., E. Fever, C. Waiswa, M. Eisler, M. Thrusfield and S. Welburn. 2011. Herd prevalence of bovine brucellosis and analysis of risk factor in cattle in urban and peri-urban areas of the Kampala economic zone, Uganda. BMC Vet. Res., 7: 1–8. https://doi.org/10.1186/1746-6148-7-60

			Muendo, E., P. Mbatha, J. Macharia, T. Abdoel, P. Janszen, R. Pastoor and H. Smits. 2011. Infection of cattle in Kenya with Brucella abortus biovar 3 and Brucella melitensis biovar 1 genotypes. Trop. Anim. Health Prod., 44: 17–20. https://doi.org/10.1007/s11250-011-9899-9

			Munoz. P.M., C.M. Marin, D. Monreal, D. Gonzalez, B.G. Bastuji, R. Diaz, R.C.M. Jaime and J.M. Blasco. 2005. Efficacy of several serological tests and antigen for diagnosis of bovine brucellosis in the presence of false-positive serological results due to Yersinia enterocolitica O: 9 Clin. Diagn. Lab. Immuno., 12(1): 141-151. https://doi.org/10.1128/CDLI.12.1.141-151.2005

			OIE, 2003. Manual of standards for diagnostic tests and vaccines. 6th ed. Paris, France.

			Quinn, P.J., M.E. Carter, B.K. Markey and G.R. Carter. 2004. Brucella species, Bacteriology, Clin. Vet. Microbiol., Dublin, pp. 261–267.

			Rahman, M.S., M.O. Faruk, M. Her, J.Y. Kim, S.I. Kang and S.C. Jung. 2011. Prevalence of brucellosis in ruminants in Bangladesh. Vet. Med., 56(8): 379–385. https://doi.org/10.17221/1555-VETMED

			Rivera, J.L.S., J.C.S. Correa and L.G.S. Gil. 2007. Seroprevalence of and risk factors for brucellosis of goats in herds of Michoacan, Mexico. Prev. Vet. Med., 82: 282o. PreRajala, E.L., C. Grahn, I. Ljung, N. Sattorov, S. Boqvist and U. Magnusson. 2016. Prevalence and risk factors for Brucella seropositivity among sheep and goats in a peri-urban region of Tajikistan. Trop. Anim. Health Prod., 48(3): 553-558. https://doi.org/10.1007/s11250-015-0992-3

			Roth, F.J. Zinsstag, D. Orkhan, G. Chimed-Ochir, G. Hutton, O. Cosivi, G. Carrin and J. Otte. 2003. Human health benefits from livestock vaccination for brucellosis: Case study. Bullet. World Health Organ., 81(12): 867-876.

			Saeed, U., S. Ali, T.M. Khan, H. El-Adawy, F. Melzer, A.U. Khan, A. Iftikhar and H. Neubauer. 2019. Seroepidemiology and the molecular detection of animal brucellosis in Punjab, Pakistan. Microorganisms. 7(10): 449. https://doi.org/10.3390/microorganisms7100449

			Samartino, L.E., 2002. Brucellosis in Argentina. Vet. Micro., 90(1-4): 71-80. https://doi.org/10.1016/S0378-1135(02)00247-X

			Santos, R.L., T.M. Martins, A.M. Borges and T.A. Paix. 2013. Economic losses due to bovine brucellosis in Brazil. Pesq. Vet. Bras., 33(6): 759-764. https://doi.org/10.1590/S0100-736X2013000600012

			Saxena, H.M. and S. Raj. 2018. A novel immunotherapy of Brucellosis in cows monitored non-invasively through a specific biomarker. PLoS Negl. Trop. Dis., 12(4): e0006393. https://doi.org/10.1371/journal.pntd.0006393

			Singh, S.V., N. Singh, V. K. Gupta, H. Shankar, V.S. Vihan and H.A. Tiwari. 1998. Seroprevalence of brucellosis in few important Indian goat breeds. Small Rumin. Res., 30(2): 93-98. https://doi.org/10.1016/S0921-4488(98)00094-7

			Shafee, M., M. Rabbani, A.A. Sheikh, M.D. Ahmad and A. Razzaq. 2011. Prevalence of Bovine Brucellosis in Organized Dairy Farms, Using Milk ELISA, in Quetta City, Balochistan, Pakistan. Vet. Med. Int., pp. 3. https://doi.org/10.4061/2011/358950

			Stemshorm, B.W., L.R. Forbes, M.D. Eaglesome, K.H. Nelsen, F.J. Robertson and B.S. Samagh. 1985. A comparison of standard serological tests for diagnosis of bovine brucellosis in  Canada. Can. J. Comp. Med., 49: 391-394.

		

OEBPS/Images/1.png
OPEN aACCESS

Sarhad Journal of Agriculture

@ gxossMark

Research Article

Caprine and Ovine Serological Evidence of Brucellosis in Five
Districts of Punjab, Pakistan

Muhammad Shakeel, Mudussar Nawaz', Zahid Naseer', Muhammad Fiaz', Asghar Khan', Muhammad
Imran Khan',; Awais Ur Rehman', Ahmad Yar Qamar?and Ali Raza®

"Faculty of Veterinary and Animal Sciences, Pir Mehr Ali Shah University of Arid Agriculture, Rawalpindi, Pakistan;
’Department of Clinical Sciences, College of Veterinary and Animal Sciences, Jhang, Pakistan; °Centre for Animal Sciences,
Queensland Alliance for Agriculture and Food Innovation, Queensland, Australia.

Abstract | Brucellosis is a worldwide zoonotic disease that affects various animal species. Amongst different
Brucella species, Brucella melitensis has the greater zoonotic aspect, hence, it is considered an occupational
hazard for small ruminant handlers as well as Veterinarians. The present study reports the seroprevalence
of brucellosis in different sheep and goat breeds in five districts of Punjab, Pakistan. A total of 1239 serum
samples were collected from male (n=73) and female (n=1166) different sheep (n = 865; Pak-Karakal, Thalli,
Lohi, Kajli and non-descript type) and goat (n = 374; Teddy, Beetal and non-descript type) breeds of variable
age groups (0 months to 4years). All the serum samples were analyzed using Rose Bengal Plate Test (RBPT)
and seropositive samples were further submitted to Serum Agglutination Test (SAT). The results revealed that
the prevalence of brucellosis was higher (P<0.05) in goats than sheep, irrespective of test used. The serological
prevalence of brucellosis differs significantly (P<0.05) among sheep and goat breeds, and Thalli sheep and
Teddy goats had higher (P<0.05) seropositivity compared to the other sheep or goat breeds. The prevalence
was relatively higher (P<0.05) in male animals than female animals, regardless of species. However, sheep
or goat age groups did not influence (P>0.05) the brucellosis seroprevalence. Among seropositive animals,
significantly greater (P<0.05) number of animals had previous history of abortion when tested either by
RBPT or SAT. In conclusion, the current data provide baseline information about prevalence of brucellosis in
different sheep and goat breeds in five districts of Punjab Pakistan.
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Introduction and caprine), B. abortus (mainly infecting bovines),

B. Ovis (mainly infecting ovine) and B. suis (mainly

Brucellosis is a highly important zoonotic disease
that spread through gram negative, non-
encapsulated, small (0.5 to 0.7 by 0.6 to 1.5 pm),
nonmotile, facultative and intracellular bacteria of
genus Brucella (Saxena and Raj, 2018). There are
different species of Brucella that affect variety of the
animals such as B. melitensis (mainly infecting ovine

infecting swine) and these Bruce/la species have gain
more recognition due to their zoonotic characteristics
(Godfroid e al., 2011; Blasco and Molina-Flores,
2011). Though, the transmission from human to
human is rare but it is possible to spread either from
infected mother to neonates or sexual intercourse

(Saxena and Raj, 2018).
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