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Abstract

Background: Leptospirosis is a worldwide distributed zoonotic disease which affects humans and
animals in countries with humid, tropical and subtropical climates. It is a well known cause for
abortion, stillbirth or birth of weak calf. The present study was performed to investigate the
seroprevalence, risk factors and biochemical values of bovine leptospirosis in dairy cattle at the
mentioned area.

Methods: A cross sectional study was performed from February 2021 to January 2022. A total of 240
serum samples of dairy cattle were investigated by rapid test (Genomix Bovine LeptospiraAb Rapid
Detection Test Kit®). The serum samples were further assessed for biochemical analysis. Risk factors
were identified by multivariable logistic regression analysis.

Results: The overall prevalence of bovine leptospirosis in dairy cattle was 10%. The odds of
leptospirosis was 3.21 (96% CI: 1.20; 8.54) higher in crossbred cows than local cows. In addition,
pregnant cows were at 3.66 times higher risk for leptospirosis than non-pregnant cows. The serum
creatinine level was significantly higher (0.94+0.06) in disease positive cows than healthy ones
(0.7340.05).

Conclusions: Female crossbred cows should be targeted for future control and surveillance programs
in the study area.
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Introduction

Livestock is an integral component of the
complex farming system in Bangladesh as it not
only serves as a source of meat protein but also a
major source of farm power services as well as
employment. Human life is highly associated
with livestock populations in the different
livestock production systems (Bekele et al.,
2010). But the sector is continuously facing some
threats; bovine leptospirosis is one of them. The
disease is caused by spirochetes bacteria of the
genus Leptospira, which 1is classified into
pathogenic and nonpathogenic species with more
than 250 pathogenic serovars (Chadsuthi et al.,
2018). The infection usually occurs in humans
and animals through direct exposure of infected
animals or indirect exposure to the soil or water
contaminated with urine of infected animals
through skin abrasions or mucus membranes and
consumption of contaminated feed and water
(Haake and Levett, 2015). Rodents are considered
as main reservoirs; other animals can also be
reservoirs and contribute to the dissemination of
infection (Andersen-Ranberg et al., 2016).

Leptospirosis is a well-known cause for abortion,
stillbirth or birth of weak calf. It has major
economic importance due to the reproductive
failure of farm animals. The disease in humans is
mostly an occupational hazard in farming
communities,  veterinarian,  butchers  and
laboratory workers (Parvez et al., 2015). They
also reported 47.27%  seroprevalence of
leptospirosis in cattle. Moreover, they revealed
that the disease was significantly higher in
lactating and pregnant cows. Denipitiya et al.
(2017) found 9% and 20% leptospirosis in cattle
and buffaloes, respectively. About 6.44% cattle
were reported to be infected with leptospirosis in
Brazil (Favero et al., 2017). Morshed et al.,
(1994) showed that 38% rural peoples of
Bangladesh were sero-positive with leptospirosis.
Climate change effects like flooding is an
important risk factor facilitating the transmission
of Leptospira from livestock to humans and other
animals by spread of bacteria in wet soils and

surface water, where the bacteria can survive for
several weeks or months (Saito et al., 2013).

Dark field microscopy is a one of the diagnostic
tools for diagnosis of Leptospirosis. Most cases
of the disease were diagnosed by serological test.
The ELISA is a fundamental screening test of the
disease. It is widely used for the diagnosis of the

disease.  Other  tests like  microscopic
agglutination test (MAT), fluorescent antibody
test, radio immunoassay, indirect

hemagglutination test, complement fixation test
and PCR are used for the diagnosis of
leptospirosis (Ahmed et al., 2005). Leptospirosis
was diagnosed by PCR in 18% dengue-negative
patients in Dhaka, Bangladesh where rodents
were an important risk factor for the transmission
of disease in poor communities (LaRocque et al.,
2005). Biochemical analyses of blood serum are
very useful to get insight into the metabolic and
health status of animals. Therefore, biochemical
parameters could be a good indicator for
diagnosis of diseases in animals (Bari et al,
2018). During diagnostic procedure, it is very
useful to compare the values obtained from ill
animals with normal values in healthy animals
(Jezek et al., 2006). The literature available so far
revealed limited studies on the prevalence of
bovine leptospirosis in Bangladesh. Considering
the above facts, the study was performed to
determine the seroprevalence and serum
biochemical values of bovine leptospirosis in
cattle at the mentioned area.

Materials and methods
Study area and duration

This study was performed at the different coastal
belt areas where climate change effects were
visible at some selected areas of Barishal district,
Bangladesh to determine the seroprevalence, risk
factors and biochemical parameters examination
of bovine leptospirosis in dairy cattle from
February/2021 to January, 2022.
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Diagnosis of the disease

The  presumptive  diagnosis of  bovine
leptospirosis in cattle were performed on the
basis of owner’s complaints, anamnesis, general
clinical examination, clinical findings and field
screening test (Rapid test kit for bovine
leptospirosis)

History taking

Disease history was recorded carefully by asking
questions to the owner, farmer or animal
attendant.

General clinical examination

Physical condition of health, behavior, abortion,
still birth, weak calf and other systemic
abnormalities were noted by visual examination
of the patient.

Clinical examination

Clinical examination of all cattle was conducted
on the basis of disease history and owner’s
complaint, clinical findings and techniques used
to diagnose bovine leptospirosis in cattle.

Serological test

Rapid diagnostic test (Immuno chromatographic
assay): The serum samples were subjected to
rapid diagnostic test using Genomix Bovine
LeptospiraAb  Rapid Detection Test Kit
(GENOMIX CARL PVT.LTD) according to
manufacturer instructions.

Analysis of biochemical parameters

About 10 ml of whole blood sample was
collected from the jugular vein, using plain
vacutainer tubes and needles from selected
healthy cattle. The tubes were tilted and serum
was collected either passively by decanting or
after centrifugation of the blood samples at 2500
rpm for 5 minutes. The serum was stored at -20°C
until tested serologically. The biochemical
parameters (Calcium, Phosphorus, Creatinine,
Glucose and Cholesterol) were tested according
to manufacturer  instructions (Crescent

Diagnostics ®) and reading was taken using EMP
Biochemical Analyser®.

Statistical analysis

All of the field and laboratory data were imported
to the Microsoft Office Excel-2007. Univariable
association between independent variables and
leptospirosis sero status was checked by Chi-
square test. Variables associated at P<0.20 in the
univariable screening were entered in the
multivariable logistic regression model to identify
risk factors. The methods of model selection,
checking collinearity and confounding were
described according to Noman et al. (2021).

Results and discussion
Seroprevalence

The overall prevalence of bovine leptospirosis in
cattle was recorded as 10%. Parvez et al., (2015)
reported a higher seroprevalence of 47.27% in
dairy cattle. The researchers from other countries
also reported various prevalence of leptospirosis
in cattle such as 20.3 % in Sri Lanka (Gamage et
al., 2011), 19.1% in Iran (Tabatabaeizadeh et al.,
2011) and 27.4% in New Zealnd (Subharat et al.,
2011). The variation might be due to different
geographical locations, management practices,
disease resistance and levels of natural immunity.

Risk factors

Table 1 shows the results of univariable
association between leptospirosis serostatus and
explanatory variables. Breed, lactation status and
farm location were associated with a P-value
<0.20 and included in the multivariable logistic
regression model.The demographic risk factors
for bovine leptospirosis are shown in Table 2.
The odds of leptospirosis was 3.21 (96% CI:
1.20; 8.54) higher in crossbred cows than local
cows. In addition, pregnant cows were at 3.66
times higher risk for leptospirosis than non-
pregnant cows.

According to breed wise prevalence, significantly
higher prevalence was recorded in cross bred
cattle (14.44%) than local breed (5.2%) (Tablel).

37



Rahman and others

Parvez et al.,, (2015) found that there was no
significant effect on breed wise prevalence of
leptospirosis in cattle. On the other hand,
Bahaman et al., (1987) reported that local
wereless susceptible than cross breed cattle which
support the present study.

The present study also showed that pregnant
cows (20%) were more susceptible than non-
pregnant cows (6.67%). According to the
physiological status of dairy cattle, it has been
reported that fresh cows (78.5%) were more
infected with bovine leptospirosis than cyclic

(56.5%) and pregnant cows (40%) (Parvez et al.,
2015). However, Gompo et al., (2020) reported
that there was no significant effect of the
physiological status of dairy cows on the
seroprevalence of leptospirosis in dairy cows.

Leptospirosis according to management factor

Table 3 shows the distribution of leptospirosis
according to the management factors. However,
none of the variation was statistically significant.

Table 1.Univariable association between bovine leptospirosis and explanatory variables in dairy cattle

Demographic Categories Number  Positive Percentage P value
determinants tested sample (%)
Age <3 years 52 5 9.61 0911
3-5 years 76 8 10.52
>5-7 years 72 6 8.33
>7 years 40 5 12.5
Breed Local 115 6 52 0.017
Cross breed 125 18 14.4
Parity 1 57 3 5.26 0.414
2 68 7 10.29
3 77 8 10.38
>4 38 6 15.79
BCS >3-4 65 3 4.61 0.080
>2-3 91 8 8.79
>1-2 84 13 15.48
Lactation status ~ Milking cows 168 20 11.9 0.132
Dry cows 72 4 5.56
Physiological Non pregnant 180 12 6.67 0.002
status
Pregnant 60 12 20
Total 240 24 10
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Table 2. Demographic risk factors for leptopirosis identified in the multivariable logistic

regression model

Demographic Categories Estimate  SE Odds ratio P value
determinants 95 % CI
Breed Local - - Reference -
Cross breed 1.17 0.49 3.21 (1.20; 8.54) 0.02
Physiological Non pregnant - - Reference -
status
Pregnant 1.29 0.45 3.66 (1.52; 8.82) 0.004

Table 3.Seroprevalence of bovine leptospirosis in dairy cattle based on management factor

Management factor Categories Number  Positive Percentage
tested sample (%) P value
Hygienic management of the Good 65 4 6.15 0.406
farm Medium 80 8 10
Poor 95 12 12.63
Farm location Urban 51 3 5.89 0.144
Semi urban 84 6 7.14
Rural 105 15 14.29
Farm size (animal numbers) <10 58 6 10.34 0.944
>10-50 70 8 11.42
>50-80 74 7 9.46
>80 38 3 7.89
Housing Intensive 90 6 6.67 0.314
Semi intensive 25 2 8
Open 125 16 12.8

Biochemical parameters in bovine
leptospirosis of dairy cattle

Among the tested biochemical parameter,
calcium, glucose and cholesterol level was
significantly lower in diseased positive dairy
cattle as 7.62+0.44, 56.11+2.70 and 96.76+9.84
than healthy control animals as 9.20+0.29,
65.01+£3.35and 122.12+1.59, respectively. The
value of phosphorus (6.22+0.41) levels was
comparatively higher in disease negative cattle
than infected individuals (5.41+0.29).

The creatinine level was significantly increased
(0.94+0.06) in disease positive cattle than healthy
ones (0.73+0.05) (Table 4). Leptospirosis causes
impaired renal function and increases blood
creatinine level which supports the present study
(Budihal and  Perwez, 2014). Chronic
leptospirosis in cattle causes mild fever, lethargy
and body weight loss (Aqib et al., 2019) which
might significantly reduce the calcium, glucose
and cholesterol level in infected animals.
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Table 4. Changes of biochemical parameters due to bovine leptospirosis in dairy cattle

Parameters Leptospirosis Mean+SEM p-value

Calcium (mg/ml) Yes 7.62+0.44 0.006*
No 9.20+0.29

Phosphorus (mg/ml) Yes 5.41+0.29 0.051
No 6.22+0.41

Creatinine (mg/dl) Yes 0.94+0.06 0.019*
No 0.73+0.05

Glucose (mg/dl) Yes 56.11+£2.70 0.023"
No 65.01+3.35

Cholesterol (mg/dl) Yes 96.76+9.84 0.011*
No 122.12+1.59

* Significant at 5% level

Conclusion

Leptospirosis is endemic in the dairy cattle of the
study area. Female crossbred cows should be
targeted for future control and surveillance
programs in the study area.
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