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Abstract

Leptospirosis is endemic to the Andaman Islands and is emerging as an important public health problem in many
other parts of India. The ecology of the Andaman Islands is ideal for the disease to remain as an endemic in the warm
and humid environment within the rodent population as reservoirs, wild and domestic animals as carriers and affecting
humans as incidental hosts. Furthermore, there is a lack of studies regarding the serological and genetic affinities
of leptospires infecting humans and animals in Andaman region. A modest study was undertaken to understand
the leptospiral carrier state and seroprevalence among animals slaughtered in an abattoir in the Andaman. Serum
samples were collected from 184 cattle and 202 goats slaughtered in the abattoir during a two-year period and
tested for the presence of leptospiral antibodies. Isolation was also attempted from kidney samples of each of these
animals. High seroprevalence of 37% was observed in cattle and 29% in goats slaughtered. Since animals brought
from different parts of the Andaman Islands showed Icterohaemorrhagiae, Grippotyphosa and Hebdomadis as the
commonest reacting serogroups that are also the commonest among human cases and these animals might have
been playing an important role in spreading the disease. Four leptospires were isolated from cattle, belonging to
the serogroup Icterohaemorrhagiae. The study highlights the importance of a wide project involving animals and the
environment for understanding the transmission dynamics of leptospirosis in the Islands which will help in devising

of control and intervention strategies.
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Introduction

Leptospirosis is one of the most widespread zoonosis in the world
[1]. It is caused by the pathogenic members of the spirochete belonging
to the genus Leptospira. Domestic and wild animals infected with the
disease harbor these organisms and excrete them through their urine
into the environment and when humans come in accidental contact
with such contaminated environment, they acquire the infection
through broken or sodden skin. Some large animals like cattle are
known to harbor leptospires in their kidneys for few days to even years
thereby continuing to contaminate the environment and serving as
source of infection for human beings. Rodents are considered to be
the reservoir host and they shed the organism life-long through their
urine. In humans, the disease presents itself in the form of mild flu-like
illness to severe forms with multi-organ involvement with or without
haemoptysis [2].

Leptospirosis is reemerging as an important public health
problem in the world especially in developing countries including
India. In India recently there has been an upsurge of the disease in
certain states like Tamil Nadu, Kerala, Gujarat, and Maharashtra [3-
5]. Andaman & Nicobar Islands in India is where the first authentic
report of leptospirosis came from, way back in 1929 when Taylor and
Goyle isolated leptospires from patients with Weil's disease [6]. The
disease remains endemic to these islands and often occurs as post-
monsoon outbreaks of febrile illness with haemorrhagic tendencies
[7]. Sero-epidemiological and follow-up studies carried out in different
population groups of these islands has shown Grippotyphosa, and
Pomona as the common serogroups, [7] while genetic studies revealed
the predominance of a particular clone.

Microscopic agglutination test (MAT) is considered to be the gold
standard serological test for the diagnosis of leptospirosis. But this test

does not differentiate IgM and IgG antibodies but detects mainly IgM
and IgM demonstrate recent infection. Other common draw backs are
maintenance of battery of live circulating serovar, interpretation of test
results and requires well equipped laboratory for the test. Other test
like ELISA which detects both IgM and IgG. After infection when IgM
peaks and stays for longer period of time IgG appears. This test is easy
to perform and is economical.

Infection with serovars of leptospires, these animals poses risk to
other livestocks, animal handlers, butchers and other abattoir workers.
So, this study was planned to understand the infecting serovar in an
abattoir and the role these animals as potential zoonotic importance in
causing the disease to human being. This will also give an idea about the
transmission dynamics of the disease leptospirosis.

Materials and Methods

Samples

The project has been given clearance by the institutional ethical
committee. A total of 184 cattle blood and kidney tissues (1-2 cm) were
collected from a Government owned abattoir situated at the village
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Calicut 12 km from Port Blair city. All animals were adult male. Blood
and kidney tissues were also collected from 202 goats slaughtered in
two different slaughterhouses situated in Port Blair. All the animals
were male and were brought from different parts of the Andaman
Islands (Figure 1). All animals slaughtered were certified for the human
consumption by the local veterinary authorities. The samples were
collected during a period of two years between September 2003 and
September 2005. These animals were brought from different areas of
Port Blair. Animals were slaughtered during Friday, Saturday and
Sunday. Based on the abattoir records, 8 to10 cattles were slaughtered
each week with an average of 32 to 40 cattles each month. Eighteen to
twenty goats are slaughtered every week.

Culture and isolation

All the kidneys obtained were transferred aseptically in a zipped
plastic sack and sealed immediately after collection and transported
to the laboratory in an ice filled container (4°C) immediately. It took
20 minutes to bring the specimen to the laboratory. In the laboratory,
the cortex portion of kidneys were cut cross-sectionally and 1-2 cm
of crushed dip cortex portion” above the medulla was inoculated into

Figure 1: Places from where cattles/goats were brought for slaughter. Place
name is followed by number of cattle brought / number of goats brought in
parenthesis.

selective EMJH semisolid medium containing 2% rabbit serum and 100
ul/ml of 5-fluorouracil (Sigma, India). These cultures were examined
under dark field microscope (Olympus CH 40 RF 200, Japan) for
growth of leptospires weekly for months.

Serology

Serum was separated from blood samples and stored at —70°C. Serum
samples were tested for the presence of anti-leptospiral antibodies using
microscopic agglutination test (MAT) following standard procedures
[8]. A battery of reference strains belonging to twelve serogroups [9]
common in the Andaman Islands and in mainland India were included
in the MAT as antigens (Table 1).

Titres of 80 or more against any of the serovars in MAT were
considered as evidence of leptospiral infection [1,10]. Serogroup status
of the isolates was obtained by MAT using group sera as well as panels of
mouse polyclonal antibodies (mAbs) belonging to serogroups Canicola,
Grippotyphosa, Hebdomadis, Icterohaemorrhagiae, Javanica, Mini,
Pyrogenes, Shermani and Sarmin following the procedure described
earlier [3]. These polyclonal were obtained from KIT, Amsterdam, The
Netherlands. For determination of the serovar status of isolates by MAT, a
panel of serovar specific monoclonal antibodies (70 7-11, 70 13-1 and 82
2-3) representative of the serogroup Icterohaemorrhagiae were obtained
from the Royal Tropical Institute, KIT, Amsterdam, The Netherlands.

Genomic DNA isolation

DNA was extracted following standard procedure [2] from 12
leptospiral reference strains circumscribing 5 genomospecies (Table 2).
In addition, DNA was obtained from the isolates recovered from the
slaughtered animals during the study.

Sl. Serogroup Serovar Strain

1 Australis Australis Ballico

2 Autumnalis Autumnalis Rachmati

3 Bataviae Bataviae Swart

4 Canicola Canicola Hond Utrecht IV

5 Grippotyphosa Grippotyphosa Moskva V

6 Icterohaemorrhagiae | Icterrohaemorrhagiae RGA

7 Javanica Poi Poi

8 Ballum Ballum Mus127

9 Pomona Pomona Pomona

10 Sejroe Hardjo Hardjoprajitno

11 Cynopteri Cynopteri 3522C

12 Pyrogenes Pyrogenes Salinem
Table 1: List of reference strains used in the panel of MAT antigens.

Sl. Genomospecies Serovar Strain

1 L.interrogans Australis Ballico

2 L.interrogans Rachmati Rachmat

3 L.interrogans Icterohaemorrhagiae RGA

4 L.kirschneri Ratnapura Wumalasena

5 L.kirschneri Vanderhoedeni Kipod179

6 L.kirschneri Cynopteri 3522C

7 L.borgpetersenii Tarassovi Perepelitsin

8 L.borgpetersenii Mini Sari

9 L.santarosai Canalzonae Cz188

10 L.santarosai Weaveri CZ390

1 L.noguchii Panama CZ214K

12 L.noguchii Louisiana LSU1945

Table 2: List of reference strains used for comparative genetic analysis.
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Fingerprinting by Random Amplified Polymorphic DNA
(RAPD) assay

RAPD fingerprinting assay was performed following
[5]. The PCR reactions were carried out in 50ul total volume
consisting of 50ng of leptospiral chromosomal DNA, 10 mM
Tris-HCl (pH9.0), 50mM KCl, 4mM MgClz, each of the four
deoxynucleotide triphosphates at a concentration of 0.1lmM,
300pM of primers Bll (CCGGAAGAAGGGGCGCCAT) and B12
(CGATTTAGAAGGACTTGCACAC) (Sigma Aldrich, USA) and 0.5
U of Taqg DNA polymerase (Sigma Aldrich, USA). PCR was carried out
in DNA Engine PTC 200 thermal cycler (M] Research Peltier Thermal
cycler, PTC 200, USA). The first two cycles consisted of a denaturation
at 95°C for 5 min, annealing of primers for 5 min at 40°C, and extension
for 5 min at 72°C. The subsequent 35 cycles consisted of denaturation
for 1 min 95°C, annealing of primers for 1 min at 60°C, and extension
at 72°C for 3 min, with a final extension step at 72°C for 10 min during
the last cycle. PCR products were resolved in 1% agarose gels in TAE
buffer containing ethidium bromide 0.5 pg/ml and revealed under
UV illumination and documented using Bio-Rad gel documentation
system (Italy). Phylogenetic tree (UPGAMA with 2.0% tolerance)
was constructed using Bio-Gene analysis software (Vilber Lourmat,
BP 66-Torcy Z. I, Sud, F-77202, Marme-la-Vallee, Cedex 1, France).
Distilled water was taken as negative control and known leptospiral
DNA was taken as positive control.

Results

Leptospiral antibodies were detected in 63 samples (34%) out of the
184 serum samples obtained from cattle. Out of the 202 serum samples
obtained from goats, 58 samples (29%) presented reactivity (titres > 80).

Among the samples that showed leptospiral antibodies in cattle,
Icterohaemorrhagiae, Hebdomadis and Grippotyphosa were found
to be the commonest serogroups (22.2% each) followed by Australis
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(9.5%), Sejroe (7.9%), Autumnalis (4.7%), Pomona (4.7%), Ballum
(3.1%) and Pyrogenes (3.1%). Majority of the sero-reactive samples
presented titres of 80 (34%). High titres 640 were observed against
Grippotyphosa and Hebdomadis.

In goats highest seroreactivity was observed against
Icterohaemorrhagiae (22.4%) followed by Grippotyphosa (15.5%),
Hebdomadis (13.8%), Sejroe (10.3%), Pomona (8.6%), Australis (5.2%),
Autumnalis and Ballum (3.4%, each). Also in this species, titres of 80
were the most frequent (29%).

Four leptospires were isolated from kidney samples of the
slaughtered cattle were from different areas of Andaman Islands.
Serological characterization carried out employing group sera revealed
that all the isolates belonged to the serogroup Icterohaemorrhagiae, and
also servar Icterohaemorrhagiae (Figure 2).

RAPD-PCR of all the four isolates obtained from cattle kidney
samples revealed that all the four isolates were genetically similar.
Phylogenetic analysis by comparison of the fingerprinting patterns
of these isolates with reference strains circumscribing five different
genomo-species revealed that these isolates were genetically closest to
Leptospira interrogans (Figures 3 and 4).

Discussion

Agricultural workers, forest workers and animal handlers have
been identified as one of the high risk groups [11-13] for acquiring
leptospirosis on the rural environment. A holistic knowledge of
the transmission dynamics of the disease is required to formulate
intervention strategies for a particular geographical area. The hot
and humid climate, large forest cover, heavy rainfall and presence of
wild and domestic animals and rodents provide Andaman Islands
with the ideal ecology for leptospiral transmission [9]. Knowledge of
the leptospiral carrier states serological and genetic affinities of the
leptospires circulating in the different animals, rodents, environment

00000

10000
1000
100
10

1

719-4 7116-4 7117-5 7117-7 1651-4 1652-1 1653-4

1
B

Titre

Meonoclonal antibodies

100000

Titre

o

=
(=}

C 10000
Joo

. n I
1

719-4  7116-4 7117-5 7117-7 1651-4 1652-1 1653-4

Monoclonal antibodies

Figure 2: Antigenic properties of the different isolates with monoclonal antibodies.
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Figure 3: RAPD fingerprints of the 4 isolates obtained (Lanes 1-4) along with12
reference strains of leptospires (Lanes 5-18) circumscribing 5 genospecies
(sequentially as in Table 2).
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Figure 4: Dendogram of homology between the 4 isolates obtained (Lanes
1-4) along with12 reference strains of leptospires (Lanes 5-18) circumscribing
5 genospecies.

and humans can help in the process. It has been shown that the
serogroups Grippotyphosa, Icterohaemorrhagiae and Hebdomadis are
commons in the Andaman Islands [8,9]. In a particular study; it has also
been shown that isolates obtained from human cases of leptospirosis
belonged to the genospecies L. interrogans. Although much information
is available on the serological and molecular genetic characterization of
leptospires infecting humans, the same is not available for animals or in
the environment.

Inthe present study we found high seroprevalence in cattle (34%) and
goats (29%). The commonest serovars found were Icterohaemorrhagiae,
Hebdomadis and Grippotyphosa and is in agreement with Sharma
et al,, [9] on the apparently healthy domestic animals. Serovar Sejroe
is traditionally known to be associated with cattle leptospirosis [14]
but in our study, its prevalence was low at 8% of the total positives.
Icterohaemorrhagiae, Grippotyphosa and Hebdomadis were also found
to be the commonest serogroups detected in goats. The study indicates
that the serogroups that commonly infect humans are the same that are
prevalent in cattle and goats in the Andaman Islands.

The slaughtered animals under study were brought from different
regions/islands within the Andaman group of islands and no region-
wise specificity for serogroup or genotype was observed. However,
the regions where these animals were brought from are places where
occurrence of leptospirosis is common and the animals could be playing
an important role in spreading infection to humans in these areas.

Two of the four isolates were made from bulls that showed titres

of 80 against the serovar Icterohaemorrhagiae and the other two were
considered seronegative.

The fact that all the isolates showed the same genetic pattern
suggests that the same strain may be circulating in different animals
and at different locations in the Andaman Islands. The genetic affinity
of these isolates to L. interrogans suggests that this particular species,
like in the human cases might be the commonest genomospecies of
Leptospira in slaughtered animals.

The culture positives confirm the circulating serovar in the Islands.
There are isolates from humans and the present isolates belong to the
same serogroup and could be playing a major role in leptospirosis
infection among human population.
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