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Introduction 
 

Leptospirosis is an important zoonotic disease 

transmitted to humans. The disease is highly 

prevalent in tropical and sub-tropical climate 

of south East Asian countries (Vijayachari et 

al., 2008). In the event of climatic change and 

global warming, leptospirosis remains an 

important disease of concern which is 

influenced by hot and humid weather and 

excessive flooding. The organism follows a 

complex epidemiological pattern in urban, 

rural and developed environmental setup. 

Under rural settings, increased agriculture, 

animal husbandry water logging are 

considered as risk factors whereas in urban 

settings of developing countries, poor 

sanitation, ill managed sewage settings favour 

rodent population and increase the disease 

risk. In developed countries, recreational 

activities such as swimming and water sports 

favour the chances of disease occurrence (Lau 

et al., 2010). Domestic animals such as cattle, 

sheep, goats, pigs, horses act as reservoir hosts 

of the organism. Among the domestic animals, 

classical leptospirosis occurs in canine species 
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An epidemiological study was done to study leptospirosis in domestic 

animals. Sera samples collected from various farm animals (cattle- 331, 

goat-88, horses -9, dogs -10) from various parts of the country were 

examined by Microscopic agglutination test. A panel of 12 reference strains 

was used in the study. Out of the 438 samples, 27 samples showed 

agglutination for Leptospira antigens yielding an overall positivity of 

6.16%. Study revealed that 6.34% cattle and 5.68% goat sera were positive 

for leptospiral antibodies. Javanica, hebdomadis and grippotyphosa were 

the common serovars against which antibodies could be detected. Only one 

clinically suspected dog sample was found to be positive for the serovar 

grippotyphosa. The equine samples screened were negative for leptospiral 

agglutinins. The seroepidemiology studies revealed decreasing trend of 

leptospirosis in northern states and Andaman Nicobar Islands in 

comparison to the previous years. 
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characterized by pulmonary, hepatic and renal 

involvement (Goldstein, 2010). Acute cases in 

cattle are characterized by fever, hemolytic 

anemia, hemoglobinuria, abortion and 

jaundice whereas chronic cases are 

characterized by reproductive failure 

(Koizumi and Yasutomi, 2012). In equines, 

leptospirosis results in acute respiratory failure 

in foals, abortion and recurrent uveitis in 

horses (Ye et al., 2014). In goats, leptospirosis 

is associated with fever, hemoglobinemia, 

hemoglobinuria, reproductive disorders and 

birth of weak kids (Lilenbaum et al., 2008 a, 

Lilenbaum et al., 2008b). The major cause of 

economic losses associated with leptospirosis 

is due to abortions, still birth and birth of weak 

young ones. The major route of transmission 

to humans is through water, rodents and 

livestock/pets (Mwachui et al., 2015). 

Therefore, routine screening of these animals 

for presence of leptospiral antibodies is 

essential to keep the disease status in an 

endemic area at vigil. Microscopic 

agglutination test remains the gold standard 

test for serological diagnosis of leptospirosis 

in epidemiological studies. The procedure 

suffers from various pitfalls such as reduced 

sensitivity, necessity to handle live organisms, 

laborious test procedure and need for a 

technical expertise for interpretation. 

Moreover, in case of animals obtaining double 

sera samples (during acute and convalescent 

phase) were quite difficult (Rajapakse et al., 

2015). But in case of epidemiological 

screening single serum sample with a titre cut-

off of ≥ 100 is enough to conclude the 

positivity regardless of the endemicity of the 

region for leptospirosis (Sabarinath et al., 

2018). 

 

Materials and Methods 

 

Sample collection 

 

Serum samples from domestic animals (n= 

438) such as cattle (n=331), goats (n=88), 

horses (9) and dogs (n=10) received by the 

Leptospira laboratory, IVRI from December, 

2017- March, 2019 were included in the 

current study. The sera samples were received 

from Andaman and Nicobar Islands, Himachal 

Pradesh, Uttarakhand, Odisha, Maharashtra 

and Uttar Pradesh regions of the country.  

 

The sera samples were stored at -20ºC until 

further examination. 

 

Bacterial strains 

 

A panel of 12 leptospiral serovars namely 

Australis (Ballico), Autumnalis (Akiyami A), 

Ballum (S102), Ballum (Mus 127), Canicola 

(Hond Utrecht IV), Grippotyphosa (Moskva 

V), Hardjo (Hardjobovis), Hebdomadis 

(Hebdomadis), Icterohaemorrhagiae (RGA), 

Javanica (Veldrat. Bat. 46), Pomona 

(Pomona), Pyrogenes (Salinem) and Tarassovi 

(Perepelitsin) were included in the current 

study.  

 

Microscopic Agglutination test (MAT) 

 

The serum samples were diluted to 1:50 in 

phosphate buffer saline (PBS) and equal 

volume of 12 Leptospira live antigens were 

added in 96 welled round bottomed microtitre 

plates to make a final serum concentration of 

1:100. The samples were incubated at 29ºC for 

2-3 hrs. The antigen-antibody interactions 

were observed under 10X dark field 

microscope. However, the sera samples 

showing 50% agglutination at 1:100 titre is 

considered as positive. The positive sera were 

further titrated to find the end titer.  

 

Statistical analysis 

 

The chi-square test was performed to analyze 

the level of significance in presence of 

leptospira among different animal species 

using MS excel. P-values of < 0.05 was 

considered statistically significant. 
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Results and Discussion 

 

Out of the 438 sera samples received, horse 

and dog sera samples were from clinically 

suspected cases. The sera samples from cattle 

and goats were sent for routine surveillance 

purposes. Totally, 27 samples (6.16%) were 

found to be positive for leptospiral 

agglutinins. Among the positive cases, serovar 

Javanica was reported in majority (n=8) of the 

cases (29.6%) followed by serovar Hardjo 

(n=6; 22.2%), Hebdomadis (n=5; 18.51%), 

serovar Grippotyphosa (n=4; 14.81%) and 

serovar Pomona (n=3; 11.11%). Out of the 

331 cattle samples, 21 sera (6.34%) were 

harbouring leptospiral agglutinins. In goats, 5 

out of 88 samples came positive (5.68%) for 

anti-leptospira antibodies. Out of the 10 sera 

samples from clinically suspected dogs, only 

one was observed to be positive for serovar 

Grippotyphosa (10%). The statistical analysis 

revealed p=0.8 which showed that there is no 

significant association between anti-leptospira 

antibodies among different animal species. 

Table 1 depicts the prevalence rate of 

leptospirosis in different animal species in the 

current study. 

 

Leptospirosis is one of the neglected tropical 

diseases affecting human beings, wild and 

domestic animals. In India, the disease is 

endemic in coastal belts such as Andaman and 

Nicobar Islands, Tamil Nadu, Kerala, 

Karnataka, Odisha, certain parts of Maharastra 

and southern districts of Gujarat (Shiva 

Kumar, 2008). Burriel et al., (2003) reported 

11.8% positivity to leptospiral agglutinins in 

farmed animals and domestic dogs in Greece. 

The seroprevalence studies conducted in 

Thailand from 2010-2014 revealed 

seropositivity of 3.7% in humans, 24.8% in 

buffaloes, 28.1% in cattle, and 11.3% in pigs. 

Ranarum and Shermani were the predominant 

serovars reported in livestock (Chadsuthi et 

al., 2017). Study conducted in our laboratory 

during the past years from samples collected 

across Indian states (1995-2008) revealed the 

seroprevalence rate of 5.4% in buffaloes, 7.5% 

in cattle, 12,5% in sheep, 14.6% in horses and 

15.9% in dogs (Srivastava, 2008). The 

seroprevalence studies conducted in various 

laboratories across India in bovines for the 

past 5 years revealed the presence of 8.4% 

leptospiral agglutinins in Rohilkhand region of 

Uttar Pradesh (Sachan et al., 2012), 42.5% in 

Odisha (Balamurugan et al., 2013), 12.8% in 

Gujarat (Patel et al., 2014), 42.1% in 

Andaman and Nicobar Islands (Sunder et al., 

2017) and 41% in Tamil Nadu (Bojiraj et al., 

2017). Their studies revealed that endemic 

areas revealed significantly higher 

seropositivity than non-endemic areas. In our 

study, we observed 6.34% seropositivity in 

cattle samples. Our studies revealed 

comparatively lower seropositivity than 

previous studies. The difference may be due to 

the spatial and temporal factors which 

indirectly influence the Leptospira prevalence 

and infection. Leptospirosis in goat population 

has been understudied throughout the world. 

Vihol et al., (2017) reported 25% anti-

leptospiral antibodies in goat population in 

south Gujarat region of India. Recently, 

Sabarinath et al., (2018) studied the 

seroepidemiology of leptospirosis in goats 

from various agro-climatic zones of India and 

observed an overall 17.88% seropositivity. 

Serovars such as Pyrogenes, 

Icterohaemorrhagiae and Grippotyphosa were 

the common serovars observed during the 

study. In our study too, we could observe 6% 

seropositivity out of 88 goat samples which is 

comparatively lower compared to the previous 

studies. However, the number of goat samples 

was very less in order to arrive at a final 

conclusion. In our study, we detected only one 

positive serum from canine clinical case for 

serovar Grippotyphosa. Serological and 

isolation studies in canine species from Indian 

state of Kerala revealed 36.36% seropositivity 

with Australis and Pomona as the prevalent 

serovars (Soman et al., 2014). Patil et al., 



Int.J.Curr.Microbiol.App.Sci (2019) 8(9): 37-42 

40 

 

(2014b) reported 17.5% seroprevalence in 

canine species in Mumbai whereas 

Vijayanand et al., (2008) reported 62.5% 

seropositivity in Chennai. These studies 

revealed that seropositivity of leptospirosis is 

comparatively higher in endemic areas. 

 

Table.1 Prevalence of leptospirosis in different animal species 

 

S. 

no 

Animal 

species  

No of animals 

screened 

Seropositive Prevalence 

% 

Serovars  

1 Cattle 331 21 6.34 Javanica, Hardjo, 

Hebdomadis, Australis, 

Pyrogenes, 

Grippotyphosa, Ballum, 

Pomona 

2 Goat 88 5 5.68 Pomona, 

Icterohaemorrhagiae, 

Grippotyphosa, Javanica 

3 Horses 9 0 0 - 

4 Dogs 10 1 10 Grippotyphosa 
P=0.8; Non-significant  

 

The serum samples screened for leptospirosis 

were from landlocked regions northern part of 

India except for Andaman and Nicobar 

Islands. Northern India was non endemic to 

leptospirosis. The study revealed an overall 

reduction in seroprevalence of leptospirosis 

(6%) in the year 2018-2019 comparison to the 

other studies conducted in the country. 

Similar trend observed in human leptospirosis 

(6.47%) in northern India during 2014-2018 

(Agrawal et al., 2018) also validate the results 

of the current study. 
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