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Abstract
Bovine Leptospirosis causes enormous economic loss due to reproduction failure and production loss. It has been perceived as 

a rising global public health concern. Bovine species acts as career or vectors, whereas human are the dead end host. No scientific 
attempt has previously been taken to investigate epidemiological diversity of Leptospira in commercial dairy cattle in Bangladesh. 
Hence, a cross -sectional study was conducted in commercial dairy cattle in Bangladesh to describe epidemiological scenario of 
Leptospira. Nineteen upazillas or sub - districts from 12 districts of 7 divisions were randomly chosen for the study. A total 43 dairy 
cattle farm, 1-6 farms per upazilla was recruited based on the presence of increasing abortion history within past six months. A pre-
tested questionnaire was used to collect epidemiological information through face-to-face interview and direct observation. Blood 
and urine samples and aborted fetuses were collected for laboratory evaluation. Sero-positivity for Leptospira hardjo was evaluated 
on the samples obtained using OIE protocol-based Enzyme Linked Immuno Sorbent Aaasay (ELISA) technique. Dark Field Micros-
copy (DFM) Examination was carried on urine samples. Aborted fetus was evaluated through bacteriological culturing followed by 
Polymerase Chain Reaction (PCR). The PCR positive samples were further sequenced for phylogenetic analysis. The overall sero-
prevalence of Leptospira was 17.9% (95% CI: 9.4%-31.4%) in dairy cattle in Bangladesh. The proportionate Leptospira prevalence 
was 55.6% in cattle (n = 45 urine samples) and 32% in fetuses (n = 25) and 32% in specimens obtained from fetuses (n = 100) were 
estimated from urine and fetal sample, respectively. Breed (Exotic vs Cross: OR = 3.4) and age (≤ 4.5 vs ≥ 4.6: OR = 5.0) were identi-
fied as potential risk factors for Leptospira sero-prevalence in dairy cattle. One of the sequences of Leptospira isolate in the present 
study had a close congener (78%) of the sequence of Leptospira isolated from cattle in Brazil. Overall results suggest Leptospira is 
commonly circulating in dairy cattle in Bangladesh. Preventive measures including breed selection, vaccination status, quarantine 
of new animals, and exclusion of wildlife vectors, and farm superintendence should be practiced. Field veterinarians should also be 
properly educated in handling abortion cases and treating animals for prophylactic measures..
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Introduction

Leptospira is a Gram-negative bacterium (Spirochete) and de-
tected by Enzyme Linked Immuno Sorbent Assay, Micro Aggluti-
nation Test, Dark Field Microscopy, Polymerase Chain Reaction. In 
dairy cattle, Leptospira causes abortion in rate up to 30% when it 
occurs during the final third of the pregnancy [27]. The causative 
organisms are shed in urine and survive in surface water, streams, 
or moist, alkaline soil. There are more than 100 serotypes of Lep-
tospira but only seven serotypes have been recognized in dairy 
cattle, it is a worldwide zoonotic disease and having global public 
health problem, with its increased morbidity and mortality [2,47]. 
A study determined that rural people in Bangladesh are at high risk 
to leptospiral infection [31]. When Leptospira interrogens serovar 
hardjo infection becomes endemic within in a herd or region, it is 
common to have 30-40% of the animals infected and shedding the 
organisms in their urine at any one time [9]. There is no specified 
information on actual load of bovine leptospirosis in Bangladesh 
with a negative impact of 750-1000 US$/Cow/Year [7]. 

Leptospira colonizes the kidneys of carrier animals such as cat-
tle, goat, and sheep [44] and is shed in urine, which is the primary 
source of environmental contamination [19]. Animals and humans 
become infected by exposure of a skin cut or mucous membrane 
abrasion to contaminated urine, mud, soil, or surface water (rivers, 
lakes, or ponds) [29,41].

 Evaluation of the prevalence of Leptospirosis in cattle has been 
performed in a variety of countries using urine samples and abort-
ed fetuses. The prevalence of Leptospirosis in urine ranged from 
4.0% in Turkey [10] to 90% in the Netherlands due to seasonal 
variations and types of soil, and the prevalence in aborted fetuses 
ranged from 6.1% in Canada [38] to 12.8% - 20.9% in Iran [5,30] 
due to geographical location and seasonal variation.

Leptospira diagnosis is difficult and relies on a wide variety of 
laboratory techniques including molecular tests, and microscopic 
examination. For urine samples, DFM examination (Sensitivity: 
104 bacteria/ml with very low specificity) [24] is used to directly 
visualize the bacteria. For both urine and aborted fetal tissue 
samples, bacterial culture (Sensitivity: 5%-50% and specificity 
100%) can detect the presence of Leptospirosis. Overall, PCR is the 
most sensitive diagnostic test for Leptospira detection (Sensitivity: 
100% and specificity: 93%) [24] and is the preferred technique. 

Although varieties of research have previously been carried 
out on the presence of Leptospira hardjo or other Leptospira se-

rovars in aforementioned countries, very few studies have been at-
tempted to investigate Leptospirosis using urine and aborted fetus 
samples in cattle in Bangladesh as well as by phylogenetic analy-
sis [21,30,41]. Therefore, the present study increases our under-
standing on the presence of Leptospirosis in cattle in Chattogram, 
Bangladesh. The objectives of the present study were to estimate 
proportionate prevalence of Leptospira and identify the similar se-
quence of Leptospira through phylogeny.

Materials and Methods

•	 Study Period: June, 2013 to June, 2014
•	 Study Area: 43 selected dairy farms from 73 sero-positive 

farms under the study periods by ELISA (OIE, 2008)
•	 Samples: Sera (464) from 7 Divisions; urine [45] and aborted 

fetuses [25] from Chattogram Division
•	 Experimental Design:

•	 Preparation of inoculum from samples  Culture on medium 
(Leptospira Based EMJH Medium and Leotpspira Enrichment 
Medium)  Multiplication of Leptospira  Examination un-
der DFM for isolation  DNA extraction  Molecular char-
acterization by conventional PCR  Gene sequencing and 
phylogenies

•	 Oligonucleotide primers used in PCR to detect Leptospira 
hardjo: rrs (16S) gene of L. interrogens (10)

•	 Forward Primer 5’-GGCGGCGCGTCTTAAACATG-3’
•	 Reverse Primer 5’-TTCCCCCCATTGAGCAAGATT-3’

•	 Data analysis: Descriptive and summative statics were used 
on the results of EMJH and DFM test results. Statistical analy-
sis was carried out on field and laboratory data as required 
by using STATA Software. A p-value of < 0.05 (p < 0.05) was 
considered statistically significant. 

Results
The overall sero-prevalence of Leptospira hardjo was 17.9% in 

dairy cattle of Bangladesh. The cluster variables had no significant 
effect on the prevalence (Table 1).

Both on microscopic and bacterial evaluation, 55.6% of samples 
(N = 45) were identified as positive for Leptospira hardjo. Older 
cattle had a higher proportion of Leptospira infection (73.3%) than 
younger cattle (46.7%) (p = 0.09, which is statistically significant). 
However, the proportion of Leptospira positive samples did not 
vary among different breeds (Table 2). The finding of thread-like 
Leptospira hardjo bacteria under DFM is presented in figure 1. 
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Cluster variable Prevalence SE 95% CI
Farm 0.179 0.054 0.094-0.314

Sub-district (Upazilla/Thana) 0.179 0.059 0.085-0.337
District 0.179 0.062 0.080-0.354
Division 0.179 0.066 0.068-0.393

Table 1: Overall sero-prevalence of Leptospira in the dairy cattle of Bangladesh (N = 464) accounting for different cluster variables.

Figure 1: Thread-like structures of Leptospira hardjo under Dark Field Microscopy.

Dark Field Microscopy
Factor Category + (%) -(%) P (Fisher’s exact test)
Breed Fresian and Shahiwal 8 (61.5%) 5 0.775

Holstein Fresian 15 (51.7%) 14
Holstein Fresianand Local/

Shahiwal and Local
2 (66.7) 1

Age (Year) 6-6.5 14 (46.7%) 16 0.09
7 11 (73.3%) 4

Table 2: Univariate analysis of DFM results for Leptospira infections in cattle, Chattogram.

Upon bacterial evaluation on pooled tissue samples (Samples of 
eye ball, liver, lung and kidney per fetus), 32% of aborted fetuses 
(N = 25) were positive for Leptospira hardjo. Out of 100 individual 
specimens 32 were positive for Leptospira hardjo. The distribution 
of L. hardjo by specimen was as follows: 8 eyeball, 8-liver, 8-lung, 
and 8-kidney from 8 different fetuses. The fetuses of older cows 
had a significantly higher Leptospira prevalence (22.5%) than in 
the fetuses of younger cows (17.7%) (p = 0.025). Age of fetal abor-
tion had no effect on Leptospira prevalence (Table 3).

All fetal specimens that were Leptospira positive on bacterial 
culture were also Leptospira positive on PCR. The PCR results are 
presented in table 4 and figure 2. 

Only two PCR positive samples (Fetus 20: eyeball and fetus 
21: eyeball) were successfully sequenced. These two sequenc-
es were compared with Leptospira sequences available in the 
GeneBank. One of the fetal sample Leptospira sequences (Cattle_
Bangladesh_F/1-825) (Fetus 20) had a close congener to a Lepto-
spira sequence isolated from cattle in Brazil (Figure 5.3). The other 
fetal sample sequence (Cattle_Bangladesh_F/1-862) (Fetus 21) 
had poor similarity to sequences of Leptospira isolated from hu-
mans and water in the United Kingdom (Figure 3).

Discussion 

Leptospirosis is an emerging, infectious, zoonotic disease. It has 
high morbidity and mortality and is currently causing a global pub-
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Variable Category N Positive % P (Fisher’s Exact test)
Breed Friesian 5 2 40.0

Holstein Friesian 18 6 33.3
Holstein Friesian× Local 1 0 100

Shahiwal × Local 1 0 100
Breed Holstein Friesian 18 6 33.3 0.82

FS/Shahiwal × Holstein Friesian and Local 7 2 28.6
Cow age ≤ 75 months 17 3 17.7 0.025

≥ 75 months 8 5 22.5
Fetus age ≤ 120 days 7 1 14.3 0.38

> 120-180 12 4 33.3
> 180 6 3 50.0

Table 3: Univariate analysis of the bacteriological results for Leptospira in Cattle, Chattogram.

Figure 2: An ethidium bromide-stained agarose gel of PCR products that shows the sensitivity of the assay.  
DNA marker (100bp); band at 331bp.

Fetus ID Eyeball Liver Lung Kidney Pooled sample
Fetus 18 + + + + +
Fetus 19 + + + + +
Fetus 20 + + + + +
Fetus 21 + + + + +
Fetus 22 + + + + +
Fetus 23 + + + + +
Fetus 24 + + + + +
Fetus 25 + + + + +

Table 4: PCR results for Leptospira hardjo by fetus and specimens.
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Figure 3: Phylogram of two successfully isolated sequences (red) of Leptospira compared to similar and  
dissimilar GeneBank sequences of Leptospira isolated from animals, humans, and water sources.

lic health problem [26]. This section discusses the important find-
ings of the present study on Leptospirosis in dairy cattle in Bangla-
desh, their implications, and the study’s limitations.

This study was the first to estimate the sero-prevalence of Lep-
tospira in dairy cattle in Bangladesh. The prevalence was 17.9%, 
which corresponds with the results of studies conducted in coun-
tries with similar dairy cattle production system. The reported 
sero-prevalence of Leptospira in dairy cattle in neighboring coun-
tries was reported to be 12.8% in India (South Gujarat) [37], 19.4% 
in Bhutan [46], 20.3% in Sri Lanka [20], 32% in Nepal [39], and 
63.3% in Pakistan [3]. Variable sero-prevalence of Leptospira has 
also been documented in dairy cattle in different countries across 
the world, for example 3% in Germany [16], 10.4% in Spain [17], 
27.4% in Australia [45], 30.3% in Tanzania [43], 31.3-47.6% in 
Brazil [35,15], 87% in India [32], 88.2% in Mexico [25] and 89.9% 
in Poland [12]. These discrepancies in Leptospira sero-prevalence 
in dairy cattle might be due to the type of study, different geograph-
ical locations, management and farm husbandry practices, disease 
resistant patterns, levels of natural immunity, and use of vaccines 
[4,35,45].

The Random Effect Logistic regression model determined cattle 
breed and age as significant risk factors associated with Leptospira 

sero-positivity in the current study. Cross breed cattle had around 
three and half times higher odds of Leptospira sero-positivity than 
exotic breeds. This result is supported by some researchers [36] 
who found that temperate or cross breed cattle had a significantly 
higher prevalence of infection (p = 0.001) than local breeds. Young-
er animals were five times more likely to be sero-positive than 
older dairy cattle which is a surprising result and difficult to ex-
plain. Some researchers [33] found that cattle over five years old 
were more likely to be sero-positive (12.5%) when compared to 
other age groups (0-1.8%). This may be due to the long duration 
and persistence of antibodies in the animals after a longer period 
of exposure.

Cattle with more than 1 parities were 3.1 times more likely to 
exhibit Leptospira infection than cattle with one or no parity (p = 
0.15; 95% CI 0.7-14.8) which was similar to one research [33].

The prevalence of Leptospira in aborted fetuses of dairy cattle 
was 32% in the current study. This result is similar to an earlier 
study [13] which reported a 28.6-31.9% prevalence in dairy cattle 
in Iran. However, other studies in Iran have reported variable es-
timates of Leptospira prevalence in aborted fetuses of dairy cattle 
such as 12.8% [5], 14.6% [14] and 20.9% (30). The sero-preva-
lence of Leptospirosis in neighboring countries have been reported 
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as 19.4% in Bhutan (46), 12.8% in India (South Gujarat) [37], 32% 
in Nepal [39], 63.3% in Pakistan [3] and 20.3% in Sri Lanka [20]. 
The prevalence of Leptospira in each sampled organ of aborted fe-
tus of dairy cattle was 25% in the present study. This finding is also 
similar to a study in Iran [13] (30.9%). However, a research in Iran 
[30] again found a lower prevalence (11.6%).

The prevalence of Leptospira in dairy cattle urine samples was 
55.6%, which is closely aligned with the result of some researches 
[22,23] who found 53.8-56.2% in dairy cattle in Iran. However, 
one research [42] found 12.1% in Iran, and one research [27] de-
tected 68.3% in Kerala, India. Older cattle had a higher proportion 
of Leptospira infection (73.3%) than younger cattle (46.7%) (p = 
0.09), which is very likely the case and explained earlier that older 
cattle have more exposure time and are weaker immunologically 
[14,27,36] which support the higher prevalence in older cattle. 
Similar age specific finding of Leptospira in urine of dairy cattle was 
reported by many studies [6,8,18,19,21].

Of the two PCR positive samples successfully sequenced, one 
(Cattle_Bangladesh_F_/1-825) was significantly similar (78%) to 
the sequence of Leptospira hardjo isolated from cattle in Brazil [11] 
(Figure 4.3). This is a new finding. However, it is difficult to explain 
how the Brazilian Leptospira strain was introduced to Bangladesh 
when there is no trading of cattle between the two countries. This 
Leptospira strain could have existed long in Bangladesh as suitable 
environment conditions to grow and survive for the organism are 
present [18,14,41], but no exploration was attempted earlier.

The other sequence in this study (Cattle_Bangladesh_F_/1-862) 
had poor similarity (36%) to sequences of Leptospira isolated from 
humans and water in UK. This is a preliminary indication of se-
quence similarities between cattle and human Leptospira. Longer 
versions of the isolated sequences are needed to explore a genuine 
relationship in future. 

Conclusion 
The proportionate Leptospira prevalence (Leptospira hardjo) 

was 55.6% in cattle (urine samples) and 32% in fetuses. One of the 
sequences of Leptospira in the present study (Cattle Bangladesh 
F/1-825) had a close congener to a sequence of Leptospira isolated 
from cattle in Brazil. Overall findings suggest that a substantial 
amount of Leptospira infection is circulating in the commercial cat-
tle population of Chattogram. Therefore, both preventive and pro-

phylactic measures including breed selection, vaccination, quar-
antine of new animals, and careful herd management should be 
practiced. To prevent potential transmission, occupational groups 
such as field veterinarians should handle all cases of abortion ac-
cording to OIE protocol [34].
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