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Abstract 

Leptospirosis is a zoonotic disease that causes financial and significant problems for herds. The objective was to 

define a prevalence of Leptospira spp. in serovar samples from 145 stray donkeys from the Brazilian semiarid region 

using the microscopic agglutination test (MAT), 24 serovars of Leptospira spp. Of the reactive animals, 34 of 145 

(23%) had titers between 100 and 3,200. The serovars identified in the sera with high frequency were Kennewicki and 

Bratislava. In these animals serovars, Pyrogenes, Tarassovi, Canicola, Guaricura, Icterohaemorrhagiae, Grippotyphosa 

and Copenhageni were also used, showing animals with a lower rate of positive reactivity. This result indicates that 

the animals studied may be in contact with serovars Kennewicki and Bratislava, since wild animals, rodents and swine 

may harbor these serovars. Thus, the lack of adoption of protected sanitary measures may favor the occurrence of 

infection in the sampled animals, prevailing in the herd studied. 

Keywords: Donkeys; Equids; Leptospirosis; Serology, Diseases infection. 

 

Resumo 

A leptospirose é uma zoonose que causa problemas financeiros e significativos para os rebanhos. O objetivo foi 

definir uma prevalência de Leptospira spp. em amostras de sorovares de 145 jumentos errantes do semiárido brasileiro 

por meio do teste de aglutinação microscópica (MAT), 24 sorovares de Leptospira spp. Dos animais reativos, 34 dos 

145 (23%) apresentaram títulos entre 100 e 3.200. Os sorovares identificados nos soros com alta frequência foram 

Kennewicki e Bratislava. Nestes animais também foram utilizados os sorovares Pyrogenes, Tarassovi, Canicola, 

Guaricura, Icterohaemorrhagiae, Grippotyphosa e Copenhageni, apresentando animais com menor índice de 

reatividade positiva. Este resultado indica que os animais estudados podem estar em contato com os sorovares 
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Kennewicki e Bratislava, uma vez que animais silvestres, roedores e suínos podem abrigar esses sorovares. Assim, a 

falta de adoção de medidas sanitárias protegidas pode favorecer a ocorrência de infecção nos animais amostrados, 

prevalecendo no rebanho estudado. 

Palavras-chave: Jumentos; Equídeos; Leptospirose; Sorologia; Doenças infecciosas. 

 

Resumen 

La leptospirosis es una zoonosis que causa importantes problemas económicos al ganado. El objetivo fue definir una 

prevalencia de Leptospira spp. en muestras de serovares de 145 burros extraviados de la región semiárida brasileña 

mediante la prueba de aglutinación microscópica (MAT), 24 serovares de Leptospira spp. De los animales reactivos, 

34 de 145 (23%) tenían títulos entre 100 y 3200. Los serovares identificados en los sueros con alta frecuencia fueron 

Kennewicki y Bratislava. En estos animales también se utilizaron los serovares Pyrogenes, Tarassovi, Canicola, 

Guaricura, Icterohaemorrhagiae, Grippotyphosa y Copenhageni, mostrando animales con menor tasa de reactividad 

positiva. Este resultado indica que los animales estudiados pueden estar en contacto con los serovares Kennewicki y 

Bratislava, ya que los animales salvajes, los roedores y los cerdos pueden albergar estos serovares. Así, la falta de 

adopción de medidas sanitarias protegidas puede favorecer la ocurrencia de infección en los animales muestreados, 

prevaleciendo en el rebaño estudiado. 

Palabras clave: Burros; Equinos; Leptospirosis; Serología; Enfermedades infecciosas. 

 

1. Introduction  

Spirochetes of the genus Leptospira infect a wide variety of domestic and wild animal species, as well as humans, 

who are considered incidental hosts (Musso & La Scola, 2013; Pinto et al., 2016; Chadsuthi et al., 2017; Vieira et al., 2017).  

Leptospira spp. are grouped into 23 species, 30 serogroups, and >300 serovars according to their phenotypic characteristics 

and gene expressions. They have been classified as group I (pathogenic), group II (moderately pathogenic), and saprophytic 

Leptospira spp. (World Customs, 2007; Fouts et al., 2016). 

Leptospirosis, a cosmopolitan zoonotic disease that leads to significant economic losses in herds, is caused by a wide 

variety of Leptospira spp. The infection is widely disseminated in Latin America, and the uncertainty of control and 

prevention programs is directly reflected in high incidence and mortality rates (Petrakovsky et al., 2014). 

Infection by Leptospira spp. affects many animals, including donkeys, as already described and identified in studies 

with the serovars Icterohaemorrhagiae, Ballum, Pomona, Hardjo and Canicola (Ali & Safarmashaei 2012; Hajikalaei et al, 

2005; Esquivel et al., 2018). The severity of the disease is related to the serovars involved in the infection, which can present 

the disease in a subclinical way, whereas in endemic areas many species can play a role of reservoir (Fouts et al., 2016).  

Wandering animals such as donkeys are a reality in northeastern Brazil, the fact that they feed on garbage and food 

scraps increases the probability of the risk of coming into contact with the urine of rodents, which are the main reservoirs of 

leptospires ( Bory et al., 2019). Studies with infectious agents in donkeys are scarce. Thus, the objective was to define the 

prevalence of Leptospira spp. in serum samples from 145 stray donkeys raised in the semi-arid region of northeastern Brazil. 

 

2. Methodology  

We collected blood samples from 145 donkeys, between 2015 and 2016, in the municipality of Apodi (5.6625°S and 

37.7988°W), located in the state of Rio Grande do Norte, a semi-arid region of northeastern Brazil. The donkeys were kept on 

a farm that rescued homeless donkeys found wandering in the region. A basic physical examination was performed. Blood 

samples were collected by jugular venipuncture into sterile vacuum test tubes and centrifuged at 3,000 × g for 10 min. Sera 

were removed and stored at –20°C in 1.5-mL microtubes for subsequent serologic analysis. Sampling was performed in 

compliance with the Ethical Principles in Animal Research adopted by the Brazilian College of Animal Experimentation and 

approved by the Bioethics Committee of Escola de Medicina Veterinária at Universidade Federal da Bahia (Protocol 16/2013). 

Serologic analysis was performed using the microscopic agglutination test (MAT) (Petrakovsky et al., 2014). Starting 

from a dilution of 1:100, sera were diluted in phosphate-buffered saline (PBS), and geometric dilutions of up to 3,200 were 
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prepared with sera that showed >50% agglutination. We used 24 live strains, including serovars Hebdomadis, Panama, 

Guaricura, Hardjo-prajitno, Bratislava, Autumnalis, Castellonis, Bataviae, Australis, Canicola, Cynopteri, Djasiman, 

Grippotyphosa, Copenhageni, Icterohaemorrhagiae, Sejroe, Javanica, Ballum, Kennewicki, Pomona, Pyrogenes, Hardjo-bovis, 

Wolffi, and Tarassovi. The strains were from the collection of Laboratório de Doenças Transmissíveis at Universidade Federal 

de Campina Grande (Paraíba, Brazil) and were originally supplied by Fiocruz Bahia (Salvador, Bahia, Brazil; Copenhageni), 

Fiocruz Rio de Janeiro (Rio de Janeiro, Brazil; Grippotyphosa, Icterohaemorrhagiae, Ballum, Wolffi), and The Institut Pasteur 

(Paris, France; Hebdomadis, Bataviae, Australis, Canicola, Cynopteri, Djasiman, Sejroe, Javanica, Kennewicki, Pomona, 

Pyrogenes, Hardjo-bovis, Tarassovi). Previously known positive and negative serum of each serovar were employed as 

controls in all reactions.  

 

3. Results  

Thirty-four of the 145 tested donkeys (23%) had anti–Leptospira spp. antibodies. Serogroups Pomona (27 of 34; 

79%), Icterohaemorrhagiae (2 of 34; 6%), Australis (2 of 34; 6%), Tarassovi (1 of 34; 3%), Canicola (1 of 34; 3%), and Sejroe 

(1 of 34; 3%) were detected in this order of frequency. Among 34 positive donkeys, 20 (59%) had positive reactions to >1 

serovar, and high titers were found against various serovars (Table 1).  

 

Table 1 Leptospira spp. serovar antibody titers identified by microscopic agglutination test (MAT) in free-roaming donkeys 

from Brazil’s semi-arid region. 

Animal 

MAT titers to leptospiral serovars 

Kennewicki Bratislava Pyrogenes Tarassovi Canicola Guaricura Icterohaemorrhagiae Grippotyphosa Copenhageni 

1 –  – – – – 100 – – – 

2 800 100 – – – – – – – 

3 400 100 – 100 – – – – – 

4 400 – – – – – – – – 

5 400 200 – – – – – – – 

6 400 – – – – – – – – 

7 800 200 – – – – – – – 

8 200 – – – – – – – – 

9 200 – – – – – – – – 

10 200 – – – – – – – – 

11 800 400 – – – – – – – 

12 800 200 – – – – – – – 

13 800 – – – – – – – – 

13 – – – 200 – – – – – 

14 800 400 – – – – – – – 

15 800 200 – – – – – 400 – 

16 400 200 – – – – – – – 

17 800 200 – – – – – – – 

18 – – 100 – – – – – 200 

19 800 200 – – – – – – – 

20 200 – – – – – – – – 
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21 3,200 400 200 – – – – – – 

22 – 100 – – – – – – – 

23 1,600 800 – – – – – – – 

24 1,600 400 – – – – – – – 

25 – – – – 100 – – – – 

26 200 – 100 – – – – – – 

27 1,600 800 – – – – – – – 

28 800 200 – – – – – – – 

29 200 – – – – – – – – 

30 400 200 – – – – – – – 

31 800 200 – – – – – – – 

32 – 100 – – – – – – – 

34 – – – – – – 100 – – 

Dash (–) = no data. Source: Authors. 

 

Serovar Kennewicki was detected most frequently among the positive sera; 27 of 34 (79%) positive donkeys were 

reactive to this serovar, followed by serovar Bratislava, to which 20 of 34 (59%) positive donkeys were reactive. Sera were 

also positive for serovars Pyrogenes (3 of 34), Tarassovi (3 of 34), Canicola (1 of 34), Guaricura (1 of 34), 

Icterohaemorrhagiae (1 of 34), Grippotyphosa (1 of 34), and Copenhageni (1 of 34). Antibody titers were highest to serovars 

Kennewicki (3,200) and Bratislava (800). 

 

4. Discussion 

Our finding of anti–Leptospira spp. antibodies in free-roaming donkeys in the semi-arid region of northeastern Brazil 

indicated that these animals were exposed to this bacterium. We detected anti–Leptospira spp. antibodies in 23% of 145 tested 

donkeys. Earlier studies have detected anti–Leptospira spp. antibodies in donkeys (e.g., Mexico: 78%; Iran: 41%; Morocco: 

40%; Egypt: 7.7%). The most prevalent were serovars Icterohaemorrhagiae and Sejroe; Icterohaemorrhagiae and Ballum; 

Grippotyphosa and Hardjo; Pomona and Grippotyphosa, respectively (Samir et al., 2015; Ali & Safarmashaei, 2012; 

Benkirane et al., 2016; Esquivel et al., 2018). In São Paulo state in Brazil, a 2019 study found Icterohaemorrhagiae (41%) and 

Grippotyphosa (31%) in a group of 85 donkeys tested by the MAT (Lara et al., 2019). 

Among the 34 animals that tested positive for Leptospira spp. antibodies, serovars Kennewicki and Bratislava 

showed the highest prevalence (i.e., 79% and 59%, respectively), with titers of 100–3,200. Serovar Kennewicki is found 

frequently in North American horses and is one of the most important causes of uveitis, as well as abortions and reproductive 

disorders in horses (Yan et al., 2010). Serovar Kennewicki has been isolated primarily in North American cattle, but it appears 

to be a cosmopolitan and easily adaptable serovar, given that studies in Latin America have isolated different strains in 

naturally infected humans, cattle, and sheep (Mori et al., 2017; Zarantonelli et al., 2018; Hamond et al., 2019). 

Swine are the main reservoir for serovar Bratislava; clinical cases of the infection are characterized by abortion and 

infertility (Mori et al., 2017). Serovar Bratislava is the serovar reported most frequently in Latin America (Petrakovsky et al., 

2014); pigs and donkeys shared the same space and the same source of food on the farm where this study was conducted. The 

presence of pigs on the farm is a relevant observation given that swine can be a source of infection for donkeys (Petrakovski et 

al., 2014; Mori et al., 2017). 
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Various wild animals have been reported as carriers and reservoirs of Leptospira spp., including opossums (Didelphis 

albiventris and Didelphis marsupialis), armadillos (Euphractus sexcinctus), rice rats and South American water rats 

(Oryzomys sp. and Nectomys squamipes), and wild boars (Sus scrofa) (Vieira et al., 2017). Leptospira spp. have been 

demonstrated in opossums and armadillo, which are frequently found in the semi-arid region of northeastern Brazil, and may 

be a source of infection for donkeys (Silva et al., 2015). 

Previous investigations involving donkeys had not included serovar Kennewicki among the strains, and only one of 

the earlier studies added serovar Bratislava to the antigen panel. The use of autochthonous strains and a sample of each 

Leptospira spp. serogroup increases the efficacy of serologic detection considerably (Mori et al., 2017). However, the paucity 

of studies on donkeys in Brazil means that little is known about autochthonous strains and frequent serovars in donkeys, 

indicating the need for further investigations to fill this gap. 

The MAT is the serologic gold standard for detection of anti–Leptospira spp. antibodies, and is the test used most 

frequently in epidemiologic studies; however, cross-reactions are expected between serovars from the same serogroup and 

must be considered (Chirathawon, 2014). Leptospira isolation is a difficult laboratory procedure, therefore high MAT 

antibody titers are useful to monitor the occurrence of Leptospira serovars. It is important to emphasize the high titers, and 

hence evidence of exposure, to the most frequent serovars observed in our study; serovar Kennewicki titers were 100–3,200; 

Bratislava titers were 100–800. 

 

5. Conclusion  

In this study, a high prevalence of antibodies against serovars Kennewicki and Bratislava was observed, indicating 

that donkeys may have been exposed to the agent through contact with animals considered reservoirs for these rorovars, such 

as swine, wild animals, and rodents. The lack of adoption of adequate sanitary measures may favor the occurrence of infection 

in the sampled animals, as the extensive breeding system prevails in the herd studied. It is considered that further studies with 

a greater number of samples are necessary to obtain the real risk of this serovar for the species studied. 

 

References  

Ali, H. & Safarmashaei, S. (2012) Seroprevalence of leptospiral infection in horses, donkeys and mules in East Azerbaijan Province, Afr.  J. Microbiol. Res. 

6:4384–4387. 
 

Benkirane, A.R.A., Goris, M.G.A. , Ahmed, A. & Nall, J.E. (2016). Preliminary investigations on the distribution of Leptospira serovars in domestic animals 

in North-west Morocco, Transbound. Emerg. Dis 63:178–184.  
 

Boey, K.K., Shiokawa, S. & Rajeev, S. (2019). Leptospira infection in rats: a literature review of global prevalence and distribution, PLoS Neglect. Trop. Dis. 

13:e0007499.  
 

Chadsuthi, S., Bicout, D.J., Wiratsudakul, A., Suwancharoen, D., Petkanchanapong, W.,Modchang, C., Triampo, W., Ratanakorn, P. & Chalvet-Monfray, K. 

(2017). Investigation on predominant Leptospira serovars and its distribution in humans and livestock in Thailand, 2010–2015, PLoS Neglect Trop. 
Dis.11:e0005228.  

 

Chirathaworn, C., Inwattana, R. , Poovorawan, Y. & Suwancharoen, D.  (2014). Interpretation of microscopic agglutination test for leptospirosis diagnosis and 
seroprevalence, Asian. Pac. J. Trop. Biomed. 2:162–164.  

 

Esquivel, C.A., Cruz Romero, A., Romero-Salas, D., Alvarado-Félix, Á.O.M., Aguilar-Domínguez, J.L., Ochoa-Valencia, D., Alvarado-Esquivel, J., 
Hernández-Tinoco, J.A. & Zamarripa-Barboza, Sánchez-Anguiano, L.F. (2018).  Apparently high Leptospira antibody seropositivity in donkeys for slaughter 

in three municipalities in Durango, Mexico, J. Vet. Diagn. Invest. 30:1–4.  

 
Fouts, D.A., Matthias, M.A., Ben Adler, H.A., Amorim-Santos, L., Berg, D.E., Alejandro Buschiazzo, D.B., Yung-Fu Chang, Renee Gallowa, L., D.A., 

Haake, D.H., Haft, Hartskeerl, R. [ ... ] & Vinetz, J.M. (2016). What makes a bacterial species pathogenic?: comparative genomic analysis of the genus 

Leptospira, PLoS Neglect. Trop. Dis. 10:e0004403.  
 

Hajikolaei, M.R.H., Gorbanpour, M., Haidari, M.O., Abdollapour, G. (2005). Comparison of leptospiral infection in the horse and donkey, Bull. Vet. Inst. 

Pulawy.49:175–178. 
 

http://dx.doi.org/10.33448/rsd-v11i11.33655
http://dx.doi.org/10.33448/rsd-v11i11.33655
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Goris%2C+M+G+A
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Ahmed%2C+A
https://www.ncbi.nlm.nih.gov/pubmed/?term=Inwattana%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25183074
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poovorawan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25183074
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suwancharoen%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25183074


Research, Society and Development, v. 11, n. 11, e400111133655, 2022 

(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v11i11.33655 
 

 

6 

Hamond, C., Silveira, C. S., Buroni, F.; Suanes, A., Nieves, C., Salaberry X., V. Aráoz, R. A. Costa, R., Rivero, F. Giannitti, F. & Zarantonelli, L. (2019)  

Leptospira interrogans serogroup Pomona serovar Kennewicki infection in two sheep flocks with acute leptospirosis in Uruguay. Transbound Emerg. Dis. 

66:1186–1194.  
 

Lara, M.C.C. S., Villalobos , E. M. C.; Cunha , E. M. S., de Oliveira, J. V., Castro,V., Nassar, A. F. de C., Silva, L.M. P., Okuda, L. H., Romaldini, A. H. de 
C. N.; Cunha, M. S.; Marques, E. C. &  Mori, E. (2019). Occurrence of antibodies against anti-Leptospira spp. in donkeys of São Paulo state, Arq. Inst. Biol. 

86:1–4.  

 
Mori, M., Bakinahe, R., Vannoorenberghe, P., Maris, J., De Jong, E., Tignon, M., Marin , M., Desqueper,  D., Fretin, D. & Behaeghel, I. (2017). 
Reproductive disorders and leptospirosis: a case study in a mixed-species farm (cattle and swine), Vet. Sci. 4:64. 

 

Musso, D. & La Scola B. (2013). Laboratory diagnosis of leptospirosis: a challenge, J. Microbiol. Immunol. 46:245–252. 
 

Petrakovsky, J., Bianchi, A., Fisun, H., Nájera-Aguilar, P. & Pereira, M. M. (2014).  Animal leptospirosis in Latin America and Caribbean countries: reported 

outbreaks and literature review (2002–2014), Int. J. Environ. Res. Public. Health 11:10770–10789.  
 

Pinto, P.S., Libonati, H. & Lilenbaum, W. (2017). A Systematic review of leptospirosis on dogs, pigs, and horses in Latin America, Trop. Anim. Health Prod. 

49(2):231-238.  

 

Samir, A., Soliman, R., El-Hariri, M., Abdel-Moein, K. & Hatem, M.E. (2015) Leptospirosis in animals and human contacts in Egypt: broad range 

surveillance, Rev. Soc. Bras. Med. Trop. 48:272–277.  
 

Silva, F. J., Dos Santos, C. E. P., Silva, T. R., Silva, G. C. P., Loffler, S. G., Brihuega, B., Alarco, M. F. F., Curci, V. C. M. & Mathias, L. A. (2015).  Search 

of leptospires and of antibodies against leptospires in animals and human beings in farms in Pantanal and Caatinga Brazilian biomes, Braz. J. Vet. Res. Anim. 
Sci. 52:234–248.    

 

Vieira, A.S., Pinto, P.S. & Lilenbaum, W. (2018). A systematic review of leptospirosis on wild animals in Latin America, Trop. Anim. Health Prod. 50:229–
238. 

 

Yan, W., Faisal, SM., Divers, T., McDonough, P., Akey, B. & Chang, Y. F. (2010). Experimental Leptospira interrogans serovar Kennewicki infection of 
horses, J. Vet. Intern. Med.  24:912–917. 

 

World Customs Organization Índia. Leptospirosis Laboratoty Manual. (2007) WCO Índia https://apps.who.int/iris/handle/10665/205429 . 
 

Zarantonelli, L., Suanes, A., Meny, P., Buroni, F., Nieves, C., Salaberry, X., Briano,C., Ashfield,N., Silveira, CDaS., Dutra, F., Easton , C., Fraga, M. & 

Giannitti, F (2018). Isolation of pathogenic Leptospira strains from naturally infected cattle in Uruguay reveals high serovar diversity and uncovers a relevant 
risk for human leptospirosis. PLoS Neglect. Trop. Dis. 12:e0006694. 

 
 

 

http://dx.doi.org/10.33448/rsd-v11i11.33655
http://dx.doi.org/10.33448/rsd-v11i11.33655
https://apps.who.int/iris/handle/10665/205429

