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Abstract

Leptospirosis although highly zoonotic, remains one of the majorly neglected disease in dogs as well as
humans in India. The present study entitled, “Prevalence of leptospirosis in canines of Goa and Pune”
was undertaken to find out the overall seroprevalance of leptospirosis in canines. A total of 100 dogs
were included showing clinical signs like anorexia, vomiting, fever, icterus, melena, polyuria, and
polydipsia, from Goa and Pune. Leptocheck ® WB lateral flow test was used for this study. The overall
seroprevalance of leptospirosis in dogs was 28%. Age wise seroprevalance was higher in adults when
compared to young dogs. Seroprevalance was higher in males as compared to females. Breed wise
prevalence was highest in non-descript breed. This study provided a brief epidemiological understanding
of leptospirosis in canines in Goa and Pune.
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1. Introduction

Leptospirosis is a zoonotic disease caused by pathogenic spirochetes of the genus leptospira.
Infections are prevalent in wild and domestic animals. Historically, the genus leptospira has
been divided into more than 250 serovars belonging to two species Leptospira interrogans and
Leptospira biflexa, containing pathogenic and saprophytic strains respectively. It has recently
gained some recognition as a re-emerging infectious disease, in part because of recent large
scale outhreaks associated with recreational activities (swimming, farming etc.)® This disease
is commonly seen as sequelae of natural disasters causing prolonged flooding, especially in
tropical regions. Environmental factors like high pluviometric precipitation rates, flooding,
natural disasters, uncontrolled urban expansion and poor sanitation affect transmission. The
major source of infection is soil and water contaminated with infected urine!!. Synanthropic
behaviour of rodents is associated with widespread transmission to humans®. The primary
route of infections is direct contact (oral or conjunctival), venereal and placental transfer, bite
wounds, and ingestion of infected or contaminated meats. Widespread use of inactivated
vaccines containing serovars L. canicola and L. icterohaemorrhagiae has markedly reduced
the incidence of disease attributable to them, use of a bivalent vaccine against serovar L.
canicola and L. icterohaemorrhagiae decreased the incidence of homologous infections with
both serovars but infections with other serovars have been reported to cause acute clinical
infections in dogs in Europe and the USA. Survival rates of dogs with leptospirosis range from
78-83 percent. The present study aims at getting to know a better epidemiological
understanding of leptospirosis in canines in Goa and Pune.

2. Materials and methods

2.1 Study area

For the present study a total of 100 dogs showing one or more of the following symptoms; viz.
fever, lethargy, vomiting, anorexia, melena, icterus, abdominal pain, polyuria and polydipsia
were considered, from in and around Goa and Pune. Present research work was carried out at
the Central Coastal Agricultural Research Institute, ICAR complex Old Goa and in the
Department of Veterinary Epidemiology and Preventive Medicine, Krantisinh Nana Patil
College of Veterinary Science, Shirwal, District-Satara.

2.3 Sample collection
Blood samples collected were subjected to ELISA based SNAP test immediately. Blood
samples from dogs found seropositive by SNAP test were collected in K3-EDTA vials and
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transported to the laboratory on ice. These blood samples
were subjected to haematological analysis. The serum
samples were also stored at -20 °C and biochemical
estimations were carried out.

2.4 Serological test (Rapid Test)

Sandwich immunoassay (Rapid test) was performed by using
Leptocheck®-WB kit manufactured by Zephyr Biomedicals,
Tulip Diagnostics (P) Ltd. The test was performed as per the
protocol outlined in the user manual supplied with the kit.
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Fig 1: Shows in sandwich immunoassay (Rapid test) Kit

3. Results

3.1 ELISA based rapid test (Leptocheck® WB)

Serum/ blood samples from total of 100 dogs were tested for
seropositivity by ELISA based rapid test (Leptocheck® WB).
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Out of total of 100 samples, 28 serum samples were positive
for leptospirosis with an overall sero-prevalence of 28%, by
ELISA based rapid test.

Table 3.1: Sero-prevalence of leptospirosis in canines by rapid test

Total no. of Samples Positive Sample Negative Sample

100 28 72

The findings of this study were in accordance with Batista et
al. (2005) in which they reported a seroprevalance of 21.4%
in a study conducted in Paraiba, Brazil. Also in a study
conducted in Temuco, Chile in stray dogs a seroprevalance of
21.3% was reported by Tuemmers et al. (2013) [24],

The results in a study conducted by Patil et al. (2014) P! in
dogs of Mumbai were similar to this study, in which they
reported a prevalence of 17.5%.

3.2 Area wise sero-prevalence of leptospirosis in canines

A total of 100 blood samples were collected out of which 82
and 18 were from the Goa region and Pune region
respectively. Higher seropositivity was observed from Goa
(31.7%) as against Pune (11.11%), when subjected to ELISA
based rapid test.

Table 3.2: Area wise sero-prevalence of leptospirosis by rapid test

Sr Total no. of | No. of Positive Pe_rc_er_wt
No' Area Samples Samples Positivity
' (n=100) (n=28) (%)

1 Goa 82 26 31.70

2 Pune 18 2 11.11

The current study showed results similar to Senthil et al.
(2013) which reported that 24 out of 42 blood samples were
found to be positive for one or more serovars.

3.3 Seroprevalance with respect to age

To know age wise seroprevalance, 5 groups were made. In the
age group of 9-12 years seroprevalance was highest (57%)
followed by 6-9 years age group as 34.61%, subsequently by
3-6 years age group as 25% and 1-3 years age group as
22.58%, when subjected to ELISA based rapid test
Leptocheck® WB. The present study showed that dogs in the
adult age group were more affected than younger dogs.

Table 3.3: Age wise sero-positivity in canines by rapid test.

Sr. No. Age group Total No. of Samples (h=100) | No. of Positive samples (n=28) | Percent Positivity (%)
1 1-3 years 31 7 22.58
2 3-6 years 32 8 25.00
3 6-9 years 26 9 34.61
4 9-12 years 7 4 57.00
5 Above 12 years 4 0 0

Similar results were reported by Ward et al. (2002) who
reported higher sero-prevalence of leptospirosis in dogs of 4-9
years of age as compared to dogs below one year of age
group.

However Iwamoto et al. (2009) reported no significant
association of age with leptospiral status in dogs. Similarly
Rentko et al. (1992) also reported no age or breed predilection
in their retrospective study.

The present study revealed that age is a significant risk factor
for leptospirosis, which is contradictory with the findings of
Ghneim et al. (2007) study in which it was reported that age
is a statistically significant demographic risk factor for

leptospirosis, where cases were approximately 16.5 times
more likely to be juvenile (< 1 year) and 11 times more likely
to be older than one and three years of age.

Even though this study indicates higher seropositivity in dogs
of 9-12 years age group, an exact estimate about the age-wise
seropositivity cannot be made as the sample size for all age
groups was not similar.

3.4 Seroprevalance with respect to sex of canines

Based on the ELISA based Rapid flow test the seroprevalance
in males (27.8%) the seroprevalence was higher as compared
to females (24%).
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Table 3.4: Sex wise incidence in canines by rapid test

Sr Total No. No. of Positive Pe_rc_er_lt
No' Sex of Samples Samples Positivity
' (n=100) (n=28) (%)

1 Male 54 15 27.8
2 Female 46 11 24

The results of this study were found to be similar to Boutilier
et al. (2003) which reported a 20-26% prevalence in females
while a 20-33% prevalence in males.

Also Stritof Majetic et al. (2012) opined that the incidence of
leptospirosis in male dogs could be higher as males show the
tendency of roaming around more than females and get
exposed to the infection.

Similar findings to this study were reported in a study
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conducted by Azocar and Monti (2016) [ wherein they
reported that males were highly seroprevalent to leptospirosis
as compared to females. Also Lopez et al. (2019) [ reported
similar findings with respect to males showing high
seroprevalance when compared to females.

3.5 Breed wise incidence of leptospirosis in dogs

The breed wise seroprevalence was found highest in Non-
Descript cross breed as 38.46%, followed by Labrador
retriever as 30.76%, Golden retrievers as 20%, subsequently
followed by German Shepherd as 18.2%, Rottweiler as 14.3%
and Spitz as 10%. Other breeds which were symptomatic but
not positive for leptospirosis included Siberian husky,
Neopolitan Mastiff, Mudhol Hound, Beagle, Shih-Tzu,
Cocker Spaniel, Saint Bernard and Dalmatian.

Table 3.5: Breed wise seroprevalance in canines by rapid test.

Sr. No. Breed Total No. of Samples (n=100) | No. of Positive samples (n=28) | Percent Positivity (%)
1 Non- Descript 39 15 38.46
2 Labrador Retriever 26 8 30.76
3 Golden Retriever 5 1 20.1
4 German Shepherd 11 2 18.2
5 Rottweiler 7 1 14.3
6 Spitz 10 1 10

The breed wise sero-prevalence of leptospirosis in dogs
observed in this study is in accordance with findings of
Senthil et al. (2013) [, in which it was recorded higher
seroprevalence in Non-descript (26%) followed by small
breeds (17%) and large breeds (14.7%). Senthil et al. (2013)
(221 also hypothesized that Non-descript dogs showed the
highest incidence of leptospirosis due to more frequent
contact with rats Present findings are also in accordance with
the findings of Goldstein et al. (2006) B! who documented
that out of 24 seropositive dogs, twelve were mixed breed,
five were German Shepherds, four Doberman Pinschers and
three Labrador Retrievers.

The breed at risk for leptospirosis identified in the present
study represents the most prevalent breed in South Western
Mabharashtra, also the other possible reason for its higher risk
is that most of the Non-descript dogs are not vaccinated
against leptospirosis and they tend to spend more time outside
than pure breed dogs.

Fig 2: Rapid test strip showing positive reactions for IgM class
antibody detection in canines by sandwich ELISA. In addition to the
control band ‘C’ another red coloured band can be seen in the test
window ‘T’ indicating positive result.

Breed wise seropositivity for leptospirosis recorded in this
study may not be the true estimate as the number of
observations per breed was not the same. However, for a more
exact estimate about breed wise seropositivity for

leptospirosis the number of observations for all breeds should
be similar with a large sample size from different
geographical locations.

4. Conclusion

The overall seroprevalance of leptospirosis in dogs was 28%.
Higher seropositivity was observed from Goa (31.7%) as
against Pune (11.11%), when subjected to ELISA based rapid
test. The present study showed that dogs in the adult age
group were more affected than younger dogs, higher
seroprevalance was seen in adult i.e. 9-12 years of age group
(57%) followed by 6-9 years of age group (34.61%). Higher
seroprevalance was observed in males (27.8%) as compared
to females (24%) in the present study. Breed wise prevalence
was highest (38.46%) in the non-descript breed.
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