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ABSTRACT

Visceral Leishmaniasis (VL) is a serious public health problem in Brazil. In the urban area the dog is 
the main source of infection and VL control in Brazil involves the elimination of infected dogs. 
Serological tests are used for routine surveys, but they present problems of specificity and sensitivity. 
In addition, serologic test performance depends on infection status and an important limitation in VL 
control programs is the inability to identify asymptomatic dogs because these tests are insufficiently 
sensitive. Molecular methods as the kPCR PCR- hybridization are useful in the diagnosis and 
identification of Leishmania species. The kDNA PCR - hybridization uses radioactive probes to 
improve the sensibility of the PCR and allow the discrimination between Leishmania species. The aim 
of this work was compare the sensibility of the method kDNA PCR - Hybridization with different PCR 
methods, in different clinical samples, for VL diagnosis in asymptomatic animals. Bone marrow, 
peripheral blood, conjunctival swab and skin biopsies had been analyzed by the methods kDNA PCR - 
hybridization, kDNA semi nested PCR (kDNA snPCR), Leishmania nested PCR (LnPCR) e Internal 
Transcribed Spacer 1 nested PCR (ITS-1 nPCR). Thirty positive asymptomatic dogs with positive 
serologic and parasitologic tests were used. Six not infected dogs had been used as controls. The DNA  
extration from swabs was performed by Phenol-Chloroform method. Commercial kits had been used 
for DNA extraction of peripheral blood, bone marrow and skin biopsies. The kDNA PCR - 
hybridization detected 5/30 (16.7%) positive dogs for peripheral blood, 17/30 (57%) for skin, 19/30 
(63.3%) for bone marrow and 21/30 (70%) for conjunctival swab. The kDNA snPCR found 7/30 
(23.3%) positive dogs for peripheral blood, 17/30 (57%) for skin, 12/30 (40%) for bone marrow and 
24/30 (80%) samples o f conjunctival swab.The LnPCR method detected 9/30 (30%) positive dogs for 
the samples of peripheral blood , 15/30 (50%) for bone marrow, 13/30 (43.3%) for the samples o f skin 
and 19/30 (63.3%) for conjunctival swab. The ITS-1 nPCR analyses showed 19/30 (63.3%) positive 
dogs for peripheral blood, 19/30 (63.33%) for skin, 29/30 (97%) for bone marrow and 29/30 (97%) for 
conjunctival swab. Considering all samples, the ITS-1 nPCR was superior to other methods based on 
the positivities obtained using the summatory o f all clinical samples. Among the clinical samples, the 
conjunctival swab and bone marrow showed the best positivity.
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1. INTRODUCTION

Leishmaniasis is a collective name for a number of diseases caused by flagellate protozoa 
of the genus Leishmania, which have diverse clinical manifestations. WHO estimates the 
worldwide prevalence are approximately 12 million cases, with an annual mortality of 
60,000. The size of the population at risk is about 350 million. Visceral leishmaniasis (VL) is 
the most severe form of the disease, in which the body's vital organs are affected and can be 
potentially fatal if untreated. Dogs are the main reservoir for infection [WHO, 2011] and 
Brazil canine visceral leishmaniasis (CVL) coexists with the human disease outbreaks in all 
currently known. The CVL precedes the occurrence of human disease [GONTIJO, C. & 
MELO, M., 2004, DANTAS-TORRES et al., 2006], and many cases are asymptomatic, but 
they also contribute to the infection of insect vectors and maintenance cycle of disease 
transmission to other dogs or humans [BANETH, G. & AROCH, I., 2008].

Control measures of leishmaniasis involve the control of vector populations and the 
elimination of domestic reservoirs of the disease [WHO, 2004]. The treatment of visceral and 
cutaneous leishmaniasis human remains chemotherapy, being the first choice drugs for the 
treatment of leishmaniasis pentavalent antimony derivatives that are potentially toxic.

The diagnosis has at least three examinations leaving a gap on the best and most effective 
method to be used between them. Serological tests are used for routine surveys, but they 
present problems of specificity and sensitivity. In addition, serologic test performance 
depends on infection status and an important limitation in VL control programs is the 
inability to identify asymptomatic dogs because these tests are insufficiently sensitive. 
Radioisotopes are frequently used in molecular biology and its use in diagnosis has 
advantages such as high sensitivity and specificity are quick and simple to use, the marking 
of probes is easily accomplished and many options methodology is available. Molecular 
methods as the kPCR PCR- hybridization are useful in the diagnosis and identification of 
Leishmania species. The kDNA PCR - hybridization uses radioactive probes to improve the 
sensibility of the PCR and allow the discrimination between Leishmania species [DAR, L. & 
KHAN, B., 2004].

The aim of this work was compare the sensibility of the method kDNA PCR - 
Hybridization with different PCR methods, in different clinical samples, for VL diagnosis in 
asymptomatic animals.

2. METHODOLOGY

Bone marrow, peripheral blood, conjunctival swab and skin biopsies were collected from 
thirty positive asymptomatic dogs with positive serologic and parasitologic tests. Six not 
infected dogs had been used as controls. The DNA extration from swabs was performed by 
Phenol-Chloroform method [Strauss-Ayali et al., 2004] and modified according to Ferreira et 
al. (2008). Commercial kits had been used for DNA extraction of peripheral blood, bone 
marrow and skin biopsies. The samples had been analyzed by the methods kDNA PCR -
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hybridization, kDNA semi nested PCR (kDNA snPCR), Leishmania nested PCR (LnPCR) e 
Internal Transcribed Spacer 1 nested PCR (ITS-1 nPCR).

The kDNA PCR-hybridization assay was performed according Pilatti et al. (2009) and the 
target for amplification was a 120 base pairs (bp) sequence of Leishmania kDNA minicircle 
conserved region [DEGRAVE et al., 1994]. For the hybridization step 10 |il of each 
amplification product were spotted on a nylon membrane. Cloned kDNA minicircles from L.

32(L.) chagasi, labeled with P[a]dCTP, were used as probes. Hybridization conditions were as 
previously described [ANDRADE et al., 2001]. The kDNA seminested PCR (Kdna snPCR) 
was performed as previously described [MORALES et al., 2002]. Positive samples yielded a 
PCR product of 800 bp related to the variable region of kDNA minicircles. The internal 
transcribed spacer 1 nested PCR (ITS-1 nPCR) assay uses primers addressed to internal 
transcribed spacer 1 (ITS-1) between the genes coding for the small subunit ribosomal 
ribonucleic acid (SSU rRNA) and 5.8S rRNA. The first reaction was performed according 
Schõnian et al. (2003). Positive samples yielded a PCR product between 300 and 350 bp. The 
second amplification was performed according Pilatti et al. (2009). After the second 
amplification positive samples yielded a PCR product between 280 and 330 bp. The 
Leishmania nested PCR (LnPCR) uses primers addressed to the variable region of SSU 
rRNA gene and was performed according Cruz et al. (2002). Amplification products of 603 
and 353 bp were produced in the first and second amplifications, respectively.

Positive control with L. (L.) chagasi (strain MHOM/1973/BH46) genomic DNA was used 
at 1.0 ng/^L. A negative control without DNA was included in all tests. The DNA sample 
volume used was 1.0 |iL.

For statistical analysis Chi-square test was used to assess the positivity of the dogs, with a 
significance level of 5% Thirty percent of clinical samples were repeated to confirm the 
reliability of the results.

3. RESULTS AND DISCUSSION

2.1. Comparison of PCR methods using the sum of all positive clinical samples

When we analyzed the methods using the sum of all positive results obtained from 
clinical samples, the ITS1 nPCR method was presented the best result, with 96/120 positive 
samples, followed by kDNA PCR-hybridization methods, with 62/120 positive samples, and 
that got kDNA snPCR 60/120 positive samples. The method with the worst performance was 
LnPCR presenting 56/120 positive samples (Figure 1). The total number of samples 
analyzed was 120, with 30 peripheral blood, 30 skin, 30 bone marrow and 30 conjunctival 
swab. The method ITS1 nPCR positivity was significantly higher (p <0.001) to the other 
methods. The advantages of the ITS 1 nPCR highlights the fact they do not need the use of 
radioactive material and subsequent disposal of waste produced, and the possibility of
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identifying the species of Leishmania using the technique of RFLP (Restriction Fragment 
Length Polymorphism) after digestion products amplified by the enzyme HaeIII 
[SCHONIAN et a l, 2003; BENSOUSSAN et a l, 2006; NASEREDDIN et a l, 2006]. As for 
the other methods showed no statistically significant positivity among themselves.

kDNA PCR - kDNA snPCR Ln PCR ITS 1 nPCR
Hybridization

Figure 1: Positivity of PCR methods.

2.1. Assessment of positivity in different clinical samples using the sum of the positive 
aspects of all the PCR methods

Clinical samples were evaluated separately, taking into account the sum of the 
positivity of all methods of PCR analyzed (Figure 2). Clinical samples of conjunctival swabs 
had the best positivity, followed by bone marrow samples, skin biopsies and peripheral blood. 
We obtained the following results for the sum of the positive results: 40/120 to peripheral 
blood, skin to 68/120, 73/120 to 93/120 for bone and conjunctival swab. The conjunctival 
swab samples were positive statistically superior, p <0.001 compared to skin, p <0.001 in 
relation to blood and p <0.01 compared to bone marrow. This is an interesting result because 
this sample is non-invasive and painless. The high sensitivity of this sample has been 
previously demonstrated [STRAUSS-AYALI et al., 2004; FERREIRA et al., 2008; PILATTI 
et al., 2009; LEITE et al., 2010]. Skin and bone samples showed no significant difference in 
positivity. These two samples, however, were statistically superior to blood (p <0.01). This 
low positivity found for blood samples in this study was also reported by other authors as 
Reale et al. (1999) and Cardoso, (2007).
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Figure 2: Positivity in clinical samples.

3. CONCLUSIONS

Variable and conflicting results, with variations in the sensitivity of PCR may be due 
to heterogeneous distribution of the parasite in the dog (MAIA et al., 2007; BANETH, G. & 
AROCH, I., 2008), a fact that highlights the importance of choice a clinical sample ideal for 
the application of PCR. The use of different PCR protocols can also be a contributor to the 
divergence of results with this technique [METTLER et al., 2005; ROSÁRIO et al., 2005; 
ASSIS et a l, 2010].

Using conjunctival swab sample to the clinic for the diagnosis of CVL is very 
promising because it is not an invasive technique and be easy to collect, allowing its use in 
field studies, as well as better acceptance by the owners of dogs [STRAUSS-AYALI et al., 
2004, FERREIRA et al., 2008; PILATTI et al., 2009; LEITE et al., 2010]. With respect to the 
PCR methods evaluated, the ITS 1 nPCR showed the best performance with positivity 
significantly higher compared to other methods evaluated, the most suitable for the diagnosis 
of the CVL by presenting high sensitivity, is easy to apply and allow the identification of 
Leishmania species.

The results of this study point to the association of conjunctival swab, a sample of 
non-invasive method with the ITS1 nPCR to as a better alternative for molecular diagnosis of 
the CVL from the options studied.
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