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Diagnosis of Human Visceral L eishmaniasis by PCR
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Abstract:

In the present study, 93 blood samples and 20 bone marrow aspirates from 93 patients
with clinical symptoms suggestive of visceral leishmaniasis (VL) from three hospitalsin
Baghdad during the period October 2005 - May 2006, were screened using molecular
and serological techniques. Samples that were negative (N = 50) in parasitological and
serological tests were used as controls. Of the 93 samples analyzed by EL|SA technique,
19 samples (17.7%) gave positive culture result on NNN medium. However, when the
technique was combined with molecular characterization by PCR, 7 samples (36.8%)
gave a positive result. Nineteen patients with Leishmania parasites in bone marrow
cultures showed PCR amplification of the correct band, as did the seven bone marrow
aspirates positive for Leishmania. None of the negative controls tested using PCR or in
an ELISA assay. These results indicate that PCR could replace the conventional
parasitological examination in the diagnosis of leishmaniasis since it provides very
satisfactory resultswith clinical samples.
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Introduction:

The etiological agents of viscera leishmaniasis (VL) are Leishmania chagasi (New World),
L. infantum (Mediterranean region) and L. donovani (Indian subcontinent and Africa) [1].
Viscera leishmaniasis (VL) is generaly fatal if untreated [2] and its clinical symptoms
include mainly intermittent fever, enlargement of the spleen, and pancytopenia. The diagnosis
of leishmaniasis is based on clinical and epidemiological characteristics, on identification of
the parasite during microscopic examination, or on indirect detection through serological
tests. The serodiagnosis of leishmaniasis can be done using several methods. Indirect
immunofluorescent assays (IFA) were the preferred method up to 1974 [3]. Since then,
counter-current immunoelectrophoresis and enzyme-linked immunosorbent assays (ELISA)
have proven to be useful in the diagnosis of this disease [4]. However, these three methods
have several limitations, including a low sensitivity and specificity. The development of the
polymerase chain reaction (PCR) [5] has led to the introduction of procedures for the
detection and genetic characterization of Leishmania [6]. Sinceitsintroduction, PCR has been
widely used to diagnose human and canine VL because of its high sensitivity and specificity
[7,8,9, 10]. PCR has aso been used to diagnose VL in epidemiologica studies and to detect
the parasite in potential vectors and reservoirs. In addition, PCR can be used to investigate the
phylogenetic relationships among Leishmania strains and species [11]. The increasing
importance of VL in man and its high rate of lethality in the metropolitan region, mean that a
rapid, relatively ssmple method is required for the routine diagnosis of VL [12]. The aim of
the present study was use PCR assay for the diagnosis of VL using aspirated bone marrow
samples.

Materialsand M ethods

Ninety three patients with clinical symptoms of VL were studied. Ninety three blood samples
and twenty bone marrow aspirates from these patients were used in molecular and serological
analyses. Blood from 50 volunteers from the same area served as negative controls. Patients’
evaluation including history and physical examination by the consultant medical staff at the
hospitals. Laboratory diagnosis of the disease was confirmed by determination of anti-L.
donovani 1gG antibodies in the sera of patients using ELISA techniques (IVD Research Inc.
Carlsbad, CA92008 USA). Cells in bone marrow aspirates were cultured in NNN medium
supplemented with 10% fetal calf serum and incubated at 24-25°C for 30 days. Parasites were
detected in bone marrow cells by microscopic examination of Giemsa-stained sides. DNA
extracted from promastigote (using CinnaGen DNP™) was used for PCR. The reactions were
done in a total volume of 25 ul containing 17.7 ul 1x PCR MIX, 0.3 pl of Tag-DNA
polymerase, and 5 pl of the DNA was added to the mixture. The PCR amplification was done
in a DNA thermocycler (eppendorf) using 1 cycle of 95°C for 180 sec, 63°C for 30 sec, and
72°C for 60 sec. Followed by 35 cycles of 93°C for 40 sec, 93°C for 40 sec, and 72°C for 60
sec. The PCR was done using CinnaGen Leishmania sp. Positive control included in each
experiment. The amplification products were analyzed by electrophoresis in agarose gels
followed by ethidium bromide staining.

Results

Patients enrolled in this study had characteristic signs and symptoms of VL including fever,
hepatosplenomegaly, anemia, leucopenia and hyper-globulinaemia. All cases were
hospitalized patients, and their age range was 5 months to 12 years at the time of admission.
There were (68 males and 25 females). DNA purified from patients samples yielded an
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amplification product of the expected size (800 bp) according manufacturer
instructions.

Of 93 blood samples analyzed by ELISA technique, 19 (17.7%) sample gave positive
culture result on NNN medium and showed the expected product in agarose gels. However,
when PCR was followed by electrophoresis, 7 samples that were negative by visual inspection
of the agarose gels gave positive signals. All the PCR products were confirmed as L. infantum
Figure (1). Table (1) compares the PCR results with the parasitological and serological tests.

Positive
result
800 bp

Figure (1) : PCR reaction for diagnosis of leishmaniasis of samples of bone marrow
aspirate of patientswith visceral leishmaniasis, 2% agar ose gel electrophoresis stained
with ethidium bromide. M, 123-bp DNA ladder; L. infantum amplified DNA (lanes 1, 3,

4,5, 6, 7); positive control (PC); negative control (NC).

Table (1): Results for the diagnosis of leishmaniasis using different techniques in
samples from patients with clinical symptoms of visceral leishmaniasis (VL) and their
corresponding controls.

Technique Healthy patients Patients with VL
Direct observation of bone ] 7
marrow
Culture 0 19
Serology 0 93
PCR 0 7

Discussion
Viscera leishmaniasisin Iraq is endemic and there has been an increase in the number
of cases during the last years. More than 3000 cases of VL were reported in 2004
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from different regions of Irag. The maority were from the southern regions
(bordering Iran), less in the middle, and few cases from northern regions. Visceral
leishmaniasis cases in Iraq reported in al months of the year but mostly reported
between December 2007-March 2008 [13].

Currently, the diagnosis of VL is based on clinicd and epidemiological
characteristics, parasitological analysis and the detection of anti-Leishmania
antibodies. Confirmatory laboratory tests, which are rarely used, are restricted to a
few reference centers and are not available to most patients. Direct microscopic
identification of Leishmania is simple and cheap, but its sensitivity is very low, even
when done by trained personnel [14]. Axenic culture is highly sensitive but requires
special facilities, trained personnel, and is subject to contamination. Since some
Leishmania strains are difficult to grow in the laboratory, parasite culture has been
restricted to reference centers and used only for research purposes [15]. Serological
tests are frequently used in epidemiological surveys of leishmaniasis and other
parasitic diseases. One of the difficulties in defining the sensitivity and specificity of
any test is the need for a gold standard that can correlate with the direct detection of
the parasite [16]. Immunological tests, such as IFA and ELISA show cross-reactivity with
other diseases and do not distinguish between past and present infections. On the other
hand, PCR although considered highly sensitive, fails to distinguish viable parasites from
degenerated ones. In addition, PCR products may be obtained from other kinetoplastids not
normally expected to be found in humans [17]. In the present study, we used PCR with
specific primers from the conserved region of Leishmania minicircles [6]. This approach is
very useful for diagnosing VL and can provide a better understanding of the epidemiology of
visceral and cutaneous leishmaniasis (L) in endemic areas [12,18]. Campino et al, (2000)
used PCRto detect Leishmania DNA in peripheral blood obtained from HIV-positive patients
with co-infection, but the species of Leishmania involved was not identified [7].

Recent studies document the emergence of new Leishmania foci and the coexistence of
multiple Leishmania species in the same geographic locale, including much of northern
Africa[19]. We recommend that treatment protocols, particularly in areas of coexistence, be
predicated on diagnosis of not only the clinical form CL versus VL but additionally the
disease causing species
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