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Abstract

	 Leptospirosis is anunderdiagnosed bacterial anthropozoonotic disease that is  considered 
as a major public health concern in India. The present study was conducted to detect the presence of 
antibodies against different leptospiral serovars in slaughtered cattle in Thrissur. A total of 165 blood 
samples were collected from slaughtered cattle of two slaughterhouses viz., Meat Technology Unit 
(MTU), KVASU, Mannuthy (n=85) and Thrissur Municipal Slaughterhouse (TMS), Thrissur (n=80). 
The serum samples from the slaughtered cattle were subjected to Microscopic Agglutination 
Test (MAT). The overall occurrence of leptospirosis from both the slaughterhouses was 44.42 per 
cent. A seropositivity of 37.65 and 51.25 per cent in slaughtered cattle respectively were found by 
MAT from samples collected from MTU, Mannuthy and TMS, Thrissur. The predominant serovars 
detected in slaughtered cattle were Sejroe (28.76 per cent), Grippotyphosa (21.91 per cent) and 
Australis (15.06 per cent).The results revealed that the apparently healthy slaughtered cattle 
had been exposed to leptospirosis and could act as a source of infection to the slaughterhouse 
workers.
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	 Leptospirosis is a widespread re-emerging bacterial zoonotic disease caused by 
spirochete of the genus Leptospira. Leptospira is a long thin spiral shaped, obligate aerobic, 
Gram negative and slow growing fastidious bacterium. The genus Leptospira is divided into 22 
species which include pathogenic, intermediates and saprophytic species and encompasses 
more than 300 serovars (Thibeaux et al., 2018). The disease has been recognised as a major 
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public health concern in both developed and 
developing countries. Most mammalian 
species get infected by Leptospira but only few 
act as efficient reservoirs. In the reservoir host, 
the organism is capable of establishing itself 
as a long term kidney coloniser and shedding 
Leptospira in urine. Livestock and companions 
animals are the major source of infection to 
human beings. Asymptomatic carrier cattle 
shed the pathogenic Leptospira in urine 
leading to contamination of the environment 
and spread of infection to other susceptible 
animals and humans. The kidney is the prime 
organ for the localization of Leptospira; mainly 
in the proximal convoluted tubules of kidney 
and the organism can be excreted through 
urine from 10 to 118 days (Vegad and Katiyar, 
2001). Cattle act as maintenance host, but 
rodents act as the most important reservoirs 
for leptospirosis. According to the reports of 
Directorate of Health Services (DHS), Kerala 
(2019), 1211 confirmed cases of leptospirosis 
were reported in humans with 57 deaths, of 
which 16 cases were from Thrissur district with 
56.25 per cent mortality. Leptospirosis is known 
as one the most significant occupationally 
acquired zoonotic diseases. Slaughterhouse 
workers handling potentially infected animal 
are at  risk of acquiring this diseases.The 
prime route of transmission of infection is 
mainly through direct contact with an infected 
animal and indirect contact by soil and water 
contaminated with body fluids of infected 
animals (Haake and Levett, 2015). The antigen 
and antibody detection methods are used as 
effective diagnostic tools for the detection of 
leptospirosis. Microscopic agglutination test 
(MAT) is a serological diagnostic method which 
remains thegold standard test for diagnosis of 
leptospirosis. The MAT is used to identify the 
infecting serogroups or serovars of Leptospira. 
The present investigation was undertaken to 
study the seroprevalence of leptospirosis in 
slaughtered cattle in Thrissur.

Materials and methods

	 A total of 165 blood samples of 
slaughtered cattle were collected from both 
slaughterhouses viz., MTU, Mannuthy (n=85) 
and TMS, Thrissur (n=80) during the period July 
2019 to December 2020. All the blood samples 

were collected from apparently healthy cattle 
present in the two slaughterhouses. The blood 
samples were collected aseptically from pre-
slaughtered cattle by intravenous puncture 
and then centrifuged for serum separation 
and the serum samples were stored at -20oC 
until use for MAT. All collected serum samples 
were screened for anti-leptospiral antibodies 
by Microscopic Agglutination Test (MAT) as per 
the procedure described by Faine (1982) with a 
slight modification at a dilution of 1:50. A panel 
of twelve live Leptospira serovarswere used 
as antigen in MAT viz.,Australis, Autumnalis, 
Bataviae, Canicola, Grippotyphosa, 
Hebdomadis, Icterohaemorrhagiae, Javanica, 
Pomona, Pyrogenes, Sejroe and Tarassovi. 
Further, quantitative assay was performed for 
the MAT confirmed serovars up to a dilution 
of 1:6400 (Faine, 1982). The reciprocal of the 
highest dilution of the serum which revealed 
fifty per cent reduction or agglutination in the 
number of free leptospires in comparison with 
the control was considered as the positive titre.

Results and discussion

	 The study was conducted on 
apparently healthy slaughtered cattle. The 
overall seropositivity of leptospirosis in 
slaughtered cattle in samples collected from 
both slaughterhouses was 44.24 per cent and 
the antibody titre ranged between 1: 50 to 1:400 
as shown in Fig.1. Among the serum samples 
analysed, 45, 19, six and three samples 
revealed an antibody titre of 1:50, 1: 100, 1:200 
and 1: 400, respectively. The predominant 
serovars detected in MAT were Sejroe (28.76 
per cent) followed by Grippotyphosa (21.91 per 
cent), Australis (15.06 per cent), Pomona (9.58 
per cent), Autumnalis (6.84 per cent), Bataviea 
(5.47 per cent), Hebdomadis (4.10 per cent), 
Icterohaemorrhagiae and Tarassovi (2.73 
per cent each) and Javanica and Pyrogenes 
(1.36 per cent each) as shown in Fig.2. The 
serum samples positive in MAT revealed that 
63 samples showed the presence of only one 
serovar, whereas seven, two and one serum 
samples showed the presence of two, three and 
four serovars, respectively. Statistical analysis 
of data using chi-square test revealed that there 
was no significant difference (p>0.05) between 
the seroprevalence of leptospirosis among 
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Negative control 1: 50

 Fig. 1. Microscopic agglutination test

slaughtered cattle in MTU, Mannuthy and TMS, 
Thrissur.

	 According to OIE (2018), in animals, 
antibody titres of 1:100 and 1: 400 are 
considered as positive in non-endemic and 
endemic regions respectively, for leptospirosis. 
However, because of the high specificity of 
MAT, a lower antibody titre could be taken as 
evidence of past exposure to Leptospira spp. 
(Favero et al., 2017). In the present study, the 
antibody titre of 1: 50 was taken as a positive 
titre to understand exposure to the disease. 
Favero et al. (2017) and Shivakumar (2008) 
have also suggested a titre cutoff of 1:50 to test 
exposure to Leptospira spp. by MAT.

	 The overall occurrence of leptospirosis 
was found to be 44.24 per cent by MAT in 
serum samples collected from slaughtered 
cattle of both slaughterhouses with an 

antibody titre ranging from 1:50 to 1:400. 
The occurrence of leptospirosis in Thrissur 
Municipal Slaughterhouse (TMS), Thrissur 
(51.25 per cent) was higher when compared 
to Meat Technology Unit (MTU), Mannuthy 
(37.65 per cent). The samples collected from 
slaughtered cattle in TMS were mainly from 
animals which were brought for slaughter from 
neighbouring states of Kerala whereas in the 
MTU, Mannuthy, most of the cattle were from 
government farms within the state. The reports 
by Natarajanseenivasan et al. (2011) found 87 
per cent of anti-leptospiral antibodies by MAT in 
cattle in southern states. Hence, there might be 
higher prevalence of anti-leptospiral antibodies 
in cattle of other states which could have led to 
increased seroprevalence of leptospirosis in 
cattle slaughtered at TMS, Thrissur. Moonetal.
(2019)reported a seroprevalence of 45.11 
per cent in cattle in Nagpur, which was in 
accordance with the present study. Similar 

Fig. 2 Predominant serovars detected from slaughtered cattle
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results were obtained by Sreekutty (2019), who 
found 40per cent seropositivity by MAT with 
an antibody titre of 1: 50 in cattle inAlappuzha, 
Kerala. However, Nally et al. (2018) obtained 
only 20per cent seroprevalence of leptospirosis 
in slaughtered cattle by MAT with anantibodyti
trerangingfrom1:25to1:800 in United States of 
America. The prevalence in temperate countries 
like USA is significantly lower than that reported 
from tropical countries like India and this could 
be attributed to the longer survival of leptospires 
in warm environments and humid conditions 
which could expose the susceptible animals to 
the organism. Balamurugan et al. (2018) found 
70.51 per cent seroprevalence of leptospirosis 
by using MAT in cattle in different states of 
India. The difference in seroprevalence of 
leptospirosis in different studies could be due 
to the variation in cut off titres considered as 
positive for leptospirosis in the study. 

	 The predominant serovars obtained 
in the present investigation were Sejroe (28.76 
per cent), Grippotyphosa (21.91 per cent) and 
Australis (15.06 per cent). Serovar Canicola was 
not detected in the study. The serovar Hardjo-
bovis (serogroup Sejroe) is a host adopted 
serovar in cattle. Cattle act as classic reservoirs 
of serovar Hardjo (Rajala et al., 2017; Loureiro 
and Lilenbaum, 2020). A similar observation was 
reported by Abiayi et al. (2015) in slaughtered 
cattle in Nigeria where the predominant serovars 
were Hardjo (27.8 per cent) and Grippotyphosa 
(25.6 per cent) with the seroprevalence of 57.9 
per cent. Natarajaseenivasan et al. (2011) 
also found that, serovar Hardjo was one of the 
predominant serovars in cattle from samples 
collected from southern India. Sharma et al. 
(2014) reported that, serovars Grippotyphosa, 
Icterohaemorrhagiae and Hebdomadis were 
the predominant serovars of cattle in Andaman 
Island. Bojiraj et al. (2017) reported that, the 
predominant serovars detected in cattle from 
different regions of Tamil Nadu were Australis 
and Autumnalis. In Alappuzha district of 
Kerala, Sreekutty et al. (2020) reported that 
the predominant serovars obtained in cattle 
were Grippotyphosa, Sejroe and Autumnalis. 
The predominant serovars detected in cattle 
were serovar Pomona, Hebdomadis, Javanica, 
Icterohaemorrhagiae and Sejroe by Moon et al. 
(2019), in Nagpur. 

	 Soman (2004) reported that the 
predominant serovars among cattle in Thrissur 
district, Kerala were Sejroe, Potac and Pomona. 
The comparison of the predominant serovars 
detected in cattle in the present study with the 
result of Soman (2004) revealed that there was 
a change in the occurrence of serovars over a 
period of time in the same region. Moreover, 
the comparison of the present study with the 
various reports of different research workers 
revealed that serovars of Leptospira varied 
across regions over a period of time and hence 
regular studies are required to understand the 
prevalent serovars in different species in the 
regions.

Conclusion

	 The present study revealed that, 
apparently healthy slaughtered cattle can act 
as a source of infection to the slaughterhouse 
workers and contaminate the environment. 
Hence, preventive measures should be taken 
by slaughterhouse workers to reduce the 
occupational risk due to the disease. 

Acknowledgement

	 The authors are thankful to the Kerala 
Veterinary and Animal Sciences University for 
providing the facilities needed to carry out the 
research. 

Conflict of interest 

	 The authors declare that they have no 
conflict of interest.

References 

Abiayi, E.A., Inabo, H.I., Jatau, E.D., Makinde, 
A.A. and Sar, T.T. 2015. Seroprevalence 
of Leptospira antibodies in cattle 
slaughtered for sale in some North 
Central States of Nigeria. Res. J. Vet. Sci. 
8: 21-28.

Balamurugan, V., Alamuri, A., Bharathkumar, 
K., Patil, S.S., Govindaraj, G.N., 
Nagalingam, M., Krishnamoorthy, P., 
Rahman, H. and Shome, B.R. 2018. 
Prevalence of Leptospira serogroup-
specific antibodies in cattle associated 
with reproductive problems in endemic 
states of India.  Trop. Animal Hlth. 

68 Seroprevalence of leptospirosis among slaughtered cattle_ ________________________________________�

 J
. V

et
. A

ni
m

. S
ci

. 2
02

2.
 5

3 
(1

) :
 6

5-
69



Prod. 50: 1131-1138.

Bojiraj, M., Porteen, K., Gunaseelan, L. and 
Sureshkannan, S. 2017. Seroprevalence 
of Leptospirosis in Animals and Its Public 
Health Significance. Int. J. Livest. Res. 7: 
220-226.

D.H.S. Kerala. 2019. Data on communicable 
diseases. Available at www.http://dhs.
kerala.gov.in.

Faine, S. 1982. Guidelines for the control of 
Leptospirosis. Vol. 27. W.H.O offset 
Publication. Geneva, 171p. 

Favero, J.F., de Araújo, H.L., Lilenbaum, W., 
Machado, G., Tonin, A.A., Baldissera, 
M.D., Stefani, L.M. and Da Silva, A.S. 
2017. Bovine leptospirosis: Prevalence, 
associated risk factors for infection 
and their cause-effect relation. Microb. 
Pathog.107:149-154.

Haake, D.A. and Levett, P.N. 2015. Leptospirosis 
in humans. Leptospira and leptospirosis, 
pp.65-97.

Loureiro, A.P. and Lilenbaum, W. 2020. Genital 
bovine leptospirosis: A new look for an 
old disease.  Theriogenology. 141: 41-
47.

Moon, S.L., Chaudhari, S.P., Zade, N.N., 
Khan, W.A., Shinde, S.V., Kurkure, 
N.V., Barbuddhe, S.B., Alamuri, 
A. and Balamurugan, V. 2019. 
Molecular Characterization and Sero-
epidemiological Study of Leptospirosis 
in Cattle of Nagpur and Surrounding 
Regions. Int. J. Curr. Microbiol. App. Sci. 
8: 1457-1463.

Nally, J.E., Hornsby, R.L., Alt, D.P., Bayles, 
D., Wilson-Welder, J.H., Palmquist, 
D.E. and Bauer, N.E. 2018. Isolation 
and characterization of pathogenic 
leptospires associated with cattle.  Vet. 
Microbial. 218: 25-30.

Natarajaseenivasan, K., Vedhagiri, K., 
Sivabalan, V., Prabagaran, S.G., 
Sukumar, S., Artiushin, S.C. and 
Timoney, J.F. 2011. Seroprevalence 
of Leptospiraborgpetersenii 
serovarjavanica infection among dairy 
cattle, rats and humans in the Cauvery 
river valley of southern India. Southeast 
Asian J. Trop. Med. Public Hlth. 42: 679.

OIE [Office International des Epizooties]. 2018. 
Terrestrial Manual. (Chapter 2.1.12.). 
Leptospirosis. World Organization for 
Animal Health, 15p.

Rajala, E.L., Sattorov, N., Boqvist, S. 
and Magnusson, U. 2017. Bovine 
leptospirosis in urban and peri-urban 
dairy farming in low-income countries: 
a “One Health” issue? Acta Vet. Scand. 
59: 1-4.

Sharma, S., Vijayachari, P., Sugunan, A.P., 
Roy, S. and Natarajaseenivasan, K. 
2014. Seroprevalence and carrier status 
for leptospirosis in cattle and goats in 
Andaman Island, India. Vet. Sci. Technol. 
5: 1.

Shivakumar, S. 2008. Leptospirosis-current 
scenario in India. API Med. Update. 18: 
799-809. 

Soman. M. 2004. Prevalence of leptospirosis in 
animals in and around Thrissur. M.V.Sc 
thesis, Kerala Agricultural University, 
Vellanikara, 108p.

Sreekutty. S. 2019. Occurrence of leptospirosis 
in cattle and human and the detection 
of the organism in water sources of 
Alappuzha district. M.V.Sc thesis, 
Kerala Veterinary and Animal Sciences 
University, Pookode, 76p.

Sreekutty, S. S., Vrinda M. K., Latha, C., Sunil, 
B. and Ambily, R. 2020. Seroprevalence 
of leptospirosis in cattle in 
Mannancherrypanchayat of Alappuzha 
district. J. Vet. Anim. Sci.51: 115-118.

Thibeaux, R., Iraola, G., Ferrés, I., Bierque, 
E., Girault, D., Soupé-Gilbert, M.E., 
Picardeau, M. and Goarant, C. 2018. 
Deciphering the unexplored Leptospira 
diversity from soils uncovers genomic 
evolution to virulence. Microb. Genom. 4: 
1-10.

Vegad, J.L. and Katiyar, A.K. 2001. A Textbook 
of Veterinary Special Pathology, 
Infectious Diseases of Livestock and 
Poultry. International Book Distributing 
Co. (Publishing Division). 340-346.

69________________________________________________________________________Murugavelu et al.

 J
. V

et
. A

ni
m

. S
ci

. 2
02

2.
 5

3 
(1

) :
 6

5-
69


