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The present study involves evaluation of various techniques such as direct dark field microscopy,
direct microscopic examination of urine sediments stained with fountana stain , Congo red and
acridine orange stains as well as microbiological isolation for diagnosis of leptospirosis in clinically
suspected cases. A total 127 samples comprised of 92 sera and 35 urine samples were collected from
adult local breed cattle aged 2 – 7 years old during 7 months period of September 2012 to March
2013. The diagnosis of the disease was performed by direct dark field microscopic examination,
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Serodiagnosis ; Leptospira hardjo. direct microscopic examination of urine sediments stained with fountana stain, Congo red and
acridine orange stains and microbiological isolation. Serodiagnosis of Leptospira interrogans serovars
Hardjo and Pomona was carried out using a commercial indirect ELISA (BOVICHEK® LEPTO kit ,
Biovet , Canada ). Thirty–three ( 94.3 % ) of 35 urine samples were found positive by each of the
direct dark field microscopy, and direct microscopic examination of urine sediments stained with
fountana stain , Congo red and acridine orange stains and microbiological isolation. From a total of
92 sera, 6 (6.5 %) were positive for Leptospira hardjo and only one animal (1 %) was seropositive to
L. pomona . The present results suggested that direct dark field microscopy, and direct microscopic
examination of urine sediments stained with fountana stain, Congo red and acridine orange stains
and indirect ELISA form the basis of diagnosis of leptospirosis in clinically suspected cases. L.
interrogans serovar hardjo has the highest prevalence in the region under study.
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Leptospirosis is a major problem worldwide, particularly in the
tropics (World Health Organization 2003 ; Adler , 2010 )
Leptospiral serovares that affect bovines more frequently are
hardjo, pomona, canicola and icterohaemorrhagiae. Nowadays,
serovar hardjo is considered the most frequent and important
serovar for bovines ( Radostits et al. , 2007 ).
The clinical presentation of leptospirosis in cattle is variable .
Bovine leptospirosis causes abortion, stillbirth or weak calves,
infertility and a decrease in milk production (Faine et al. 2000;
Victoriano et al. 2009).
Diagnosis of leptospiral infection in cattle is difficult
because of low specificity, low sensitivity and vague
interpretation of various diagnostic tests, plus the frequent
absence of specific clinical signs, particularly in non–pregnant
and non–lactating cows ( Radostits et al. , 2007 ).
Laboratory routine diagnosis of bovine leptospirosis is
performed using serological methods and leptospires detection
in urine and organs (Wagenaar et al. , 2000; Morgan et al. ,
2007). The microscopic agglutination test (MAT) is considered
the standard serologic test that is specific and provides useful
epidemiologic data in the form of presumptive serogroups (Cole
et al., 1973). However, this assay is not suitable for routine
laboratories since it is technically demanding, costly, and
requires the maintenance of live, hazardous stock serovar
cultures and also requires analyses of paired sera to verify the
seroconversion which delays the diagnosis (Thiermann , 1984 ;

Dassanayake et al. 2009). Enzyme–linked immunosorbent
assay (ELISA) have been developed (Surujballi and Mallory
2004 ; Mariyar 2006 ) and several commercial test kits are
available mostly using reactive Leptospira antigen obtained from
pathogenic L. hardjo ( Kavanagh et al. , 2002 ; Leonard et al. ,
2004 ; Ryan , 2012 ). In the present study, researchers aimed to
evaluation of different conventional laboratory tests for
diagnosis of bovine leptospirosis.
In Nineveh province, a total of 127 samples comprised of
92 sera and 35 urine samples were collected from adult local
breed cattle aged 2 – 7 years old during 7 months period of
September 2012 to March 2013. Cows which have shown at
least one of the clinical signs suggestive for leptospirosis, such
as jaundice, haemoglubinuria, abortion or mastitis, during
sample collection or some months before were included in this
study Nineveh province is located in the north of Iraq. The
climate of the Nineveh province is hot, dry in summer and cool
rainy at winter. Blood samples were taken aseptically using
sterile 10 ml anticoagulant free vacutainers from the jugular
vein. Serum was separated by centrifugation of blood at 3000 x
g for 10 min at room temperature.The sera were kept on – 200 C
until used. Midstream urine samples were collected from 35
clinically suspected cases in sterile bottles after cleaning of the
vulva and perineal region and encouraging the animal to urinate
by massage method. All urine samples were placed in the ice
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container in the dark and transported to the laboratory as soon
as possible.
This test was carried out as described by Abdollahpour ( 1995 )
as follows : one ml of urine samples was centrifuged at 12000 X
g for 20 min. at 40 C. Supernatant was removed and the pellets
were resuspended in 100 micrometer of remaining urine. One
drop of urine per animal was placed on a glass slide and covered
with a coverslip. The material was examined by optical
microscope (Olympus® – Model Bx40) at 200x magnification.
A positive result was made by visualization of cells presenting
morphology and motility compatible with leptospires ( Fain
1982 ).
Direct microscopic examination of urine sediments
stained with fountain stain and Congo red stain ( Collee et al.
1996 ) and acridine orange stain ( Clark 1973 ) were also used.
The slides stained by fountana and Congo red were examined
under x100 oil immersion of light microscope , while The slides
stained with acridine orange were examined under a
fluorescence microscope (Olympus BX 50 ) at a magnification
of x200.
Culture and isolation: The Ellinghausen, McCullough,
Johnson and Harris – EMJH (Difco®–USA) with the addition of
5–fluoruracil (300 mg/L) and rifampicin (20 mg/L), and
incubated at 30ºC for 3– 6 weeks. Cultures were examined
weekly under dark field microscopy and tubes showing
contaminants were discarded. Microorganisms that were
isolated have been also identified by biochemical characteristics
( catlase and peroxidase tests) (Benson 2002 ).
A commercial indirect ELISA kit for detection of
antibodies against L. Leptospira interrogans serovar hardjo and L.
interrogans serovar pomona in serum was used, the kit has been

supplied from BOVICHEK® LEPTO kit, Biovet, Canada. All
sera were tested according to the manufacturer's instructions,
then read the optical densities in the microwells using a micro
plate reader at a wavelength of 450 nm. ELISA optical density
(O D) reading were transformed to serum / positive percentage
(S / P) according to a specific equation cited by the
manufacturer.
Thirty–three (94.3 %) of 35 urine samples were positive
by each of the direct dark field microscopy ( Figure 1) ,direct
microscopic examination of urine sediments stained with
fountana stain , acridine orange ( Figure 2) and Congo red
stains ( Figure 3) and microbiological isolation. The results of
study showed that the total percentage of seropositive of
Leptospira spp. antibodies was 7.3 (mean 7 seropositive out of 96
sera). Six (6.3%) of 96 sera were found positive for Leptospira
interrogans serovar hardjo and only one (1 %) of 96 sera were
seropositive to L. interrogans serovar pomona (Figure 4).
This is the first diagnostic study of leptospirosis in cattle
in the Nineveh province , Iraq. Thirty–three ( 94.3 % ) of 35
urine samples were positive by each of the direct dark field
microscopy, direct microscopic examination of urine sediments
stained with fountana stain , acridine orange and Congo red
stains and microbiological isolation. Leptospirosis is one of the
most important zoonotic disease spreading throughout the
world with numerous reservoir hosts (World Health
Organization 2003 ; Adler , 2010 ). However, despite the fact
that Nineveh province is one of major livestock husbandry
centers in Iraq, there is no published data on the epidemiology
of bovine leptospirosis in this province.

Figure 1: Leptospira spp. in bovine urine with
dark field examination , (200 X magnification).

Figure 2 : Leptospira spp. in bovine urine stained with
acridine orange stain under fluorescence microscope ,
(200 X magnification)
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Figure 3 : Leptospira spp. in bovine urine stained with
Congo red stain; under light microscope; (1000 X
magnification).
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Figure 4: Percentages of seropositive of
Leptospira spp. in cattle in Mosul , Iraq.
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There are only one report in cattle in Baghdad. In this study the
seroprevalence to one or more serovars of L.interrogans was 57.3
% in cattle. MAT was the only test that had been used for
serological survey of leptospiral infection and in that study the
highest prevalence was for serovar hardjo ( Al–Badrawi et al. ,
2010 ).
In our study, an antibodies against L. interrogans serovar
hardjo and L. interrogans serovar pomona were detected in the 6 of
96 sera and 1 of 96 sera respectively. Hardjo is a host–adapted
serovar for cattle, which can become chronic carriers of hardjo
and serve as reservoirs for infection of other cattle and humans
(Bolin, 2003). L. interrogans serovars pomona, as accidental hosts,
causing acute disease and abortion (Miller et al.,1991 ; Peregrine
et al. , 2006 ).
Serological surveys indicate wide spread exposure to
L.serovar hardjo in cattle as in Ireland (Ryan , 2012), United
Kingdom (Pritchard ,1986), Portugal (Rochat , 1998 ), Nigeria (
Ezeh , 1989) , Tanzania ( Machang’U , 1997 ) ,West Malaysia (
Bahaman , 1987 ) , Turkey ( Kocabiyik and Cetin, 2004), and
United States ( Larson et al. , 2007 ).
Leptospiral antibodies appear within a few days of onset
of illness and persist for weeks or months and, in some cases,
years. Unfortunately, antibody titers may fall to undetectable
levels while animals remain chronically infected. To overcome
this problem, sensitive methods are needed to detect the

organism in urine or the genital tract of chronic carriers
(Radostits et al . 2007).
The variability in the prevalence between reports could be
attributed to environmental differences between geographical
areas and topographical reasons. Herd management may affect
the overall seroprevalence of the disease and the distribution of
serovars, and the prevalence is generally higher in dairy than
beef cattle (Faine et al. 2000), and the higher prevalence of
hardjo found in our study could be explained by the fact that
the cattle had close contact with the reservoirs of this serovar
(Radostits et al . 2007) .In our study serodiagnosis of bovine
leptospirosis based on the results of the indirect ELISA test.
This diagnosis of leptospirosis in the live animal can be a
achieved by detection of antibodies using MAT.
ELISA was sensitive and could detect antibodies to
multiple pathogenic Leptospira serovars. It is a good assay for
bovine leptospirosis screening ( El Jalii , 2008 ) The ELISA has
some advantages over the MAT. It is relatively sensitive and
specific and semiautomated, it uses killed antigens, and the
results can be read objectively (Surujballi and Mallory 2004).
In conclusion, direct dark field microscopy ,and direct
microscopic examination of urine sediments stained with
fountana stain , Congo red and acridine orange stains and
indirect ELISA form the basis of diagnosis of leptospirosis in
clinically suspected cases and serovar hardjo infections were
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determined to be more common leptospiral infections in cattle
in Nineveh provinces , Iraq.
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