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Abstract: Cutaneous leishmaniasis CL) is a major health problem in many countries. Traditional diagnostic tests such
as direct microscopy are not always conclusive. purpose of this study is to compare the sensitivity and specificity of these
two important diagnostic test: polymerase chain reaction (PCR) assay and direct microscopy for diagnosis of CL. As a
prospective study, results of Giemsa stained smear of 100 clinically suspected case of CL, compared with polymerase
chain reaction method by use of parasite-specific kinetoplastic DNA sequence. The Results of The sensitivity for CL is
89% in direct microscopy while sensitivity in PCR assay was 97%. In this study the cause of majority of CL (69.69%),
was Leishmania major by nested PCR method. In Conclusion although the sensitivity of PCR assay for CL is
significantly higher in comparison with direct microscopy, but direct microscopy is a valuable diagnostic test for
diagnosis CL in our endemic region which may need to be evaluated in negative direct smear but clinically highly
suspected patient by PCR.
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INTRODUCTION
Leishmaniasis
is
the
most
widely
disseminated protozoan infection in the world [1].
Cutaneous leishmaniasis (CL) which is endemic in Iran
caused by leishmania major [2 – 6]. In Iran the disease
is seen in both rural and urban areas. The leishmania
parasite is a protozoan organism that transmitted to
human by bite of female sandflly of the genera
phlebotomomus or Lutzomyia [3, 7]. Most form of
leishmania parasite is zoonotic with the reservoir in
rodent. CL is still considered an important health
problem in many parts of the world, especially the
Mediterranean region, some countries of Africa, and
almost all countries of the Middle East, including Iran,
CL is a major health problem in endemic areas such as
Fars province in Iran. The sand fly bite occurs in all
seasons but mostly in summer and the skin
manifestation usually appear in the autumn.
Due to traditional wearing in Iran most Cases
of CL are seen on face, hand, arms and sometimes on
feet.
In ancient Persian books the disease called
“Salak” which means about one year and points toward
long disease duration. The most commonly used
method for diagnosis of CL is direct microscopy of
Giemsa stained smear which taken from skin lesion.

The aim of our study is to compare
traditional method, direct microscopy of Giemsa stained
smear with PCR, as a newer diagnostic method for CL.
MATERIALS AND METHODS
One hundred patients with clinically
diagnosis of CL who have been referred to Fasa Hamze
clinic affiliated to Fasa Medical University(Autumnr
2014) have completed the study. Common diagnosis of
CL include, scraping from margins of skin lesion
,methanol fixation, Giemsa staining of the smears and
then carefully examined for amastigotes using light
microscopy ( magnification Х 1000), [9]. The name of
patients, age, site of lesion, address and positive or
negative microscopic result were recorded.
Then the stained smears used as samples for
PCR because these smears easily stored, carried and
yield efficient DNA extraction on the basis of previous
experiments [10,11]. Extracted DNA, was added to a
reaction mixture containing 1.5 µM of Mgcl2 ,200 µM
of tag polymerase buffer, 1.5 unit of taq DNA
polymerase and 40 pmol of each primer; the primer set
characterize
as
below
110bp.
(forward:5GTGGGGGAGGGGCGTTCT-3)
(reverse:5ATTTTACACCAACCCCCAGTT-3)
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The mixture was amplified in a
programmable master cycler gradient eppendorf
(thermo cycler )for 5 min at 94˚C(1cycle) followed by
30 cycles at 94˚C for 30 seconds, 52˚C for 30 seconds
and 72˚C for 5 min(1 cycle) and kept at 4˚C.
Then nested PCR performed on this product.
The primer sets for nested PCR characterize as below:
CSB1-F:
5CGAGTAGCAGAAACTCCCGTTCA
CSB1-R:
5ATTTTTCGCGATTTTCGCAGAACG
Li-R: 5-TCGCAGAACGCC CCT
BZ.F: 5-ACTGGGGGTTGGTGTAAAATA
A 10µl sample of final PCR product was
subjected to electrophoresis in 1.5% agarose gel. 5 µl of
loading buffer was added to the product before
electrophoresis and it was visualized under UV light
with Ethidium bromide.

The PCR primers were designed for the
identification and differentiation of Leishmania,
L.Tropica, L.Infantum and L.Major species, and PCR
bands at 750 BP, 680 BP and 560 BP of the parasitespecific kinetoplastic DNA sequences was identified for
L Major, L Infantum and L Tropica, respectively.
Statistical analysis
The results of two diagnostic tests were
analyzed by using Mc-Nemar test.
RESULTS
In 100 patients, 89 samples were positive
microscopically; 97 samples (97%) were diagnosed
positive by PCR for leishmaniasis. Of the 97 positive
PCR, 69 cases showed banding pattern of leishmania
major (69.69%) ,and 28 cases showed leishmania
infantum (28.28%). Of 100 clinically diagnosed CL, 39
cases were more than 50 years old and the residual, 61
cases were younger.

Table-1: The percentage of L .major, L .infantum and negative cases in 100 clinically diagnosed CL .
L .infantum
L. major
Negative
Total
< 50 years old
20(33.3%)
38(63.3%)
2(3.3%)
60
> 50 years old
8(20.5%)
31(79.4%)
0(0%)
39
Total
28(28.28%)
69(69.69%)
2(2.02%)
99
.
DISCUSSION
CL is a serious problem plaguing more than
90 countries [8, 18], but, currently more and more
people are undertaking adventurous journeys in areas
where CL is endemic [5], that increasing physicians
encounter with imported tropical diseases presentation
[17], so most of the tropical diseases are global
problems anyhow.
Nowadays, clinically diagnosed CL by
dermatologist needs to be confirmed by laboratory test
for physician and patient due to epidemiologic studies,
long duration of disease and unpleasant nature of skin
lesion. In Iran, although the disease may involves
anyone but often has involved children especially in
rural region, so the optimal diagnostic test should be
cost effective, rapid and preferably performs with once
sampling.
Traditionally direct microscopy examination
of skin lesions΄ margin scraping, which stained by
Giemsa method carried out for CL diagnosis; this test
can be done in a half an hour; but developments of new
diagnostic tests, and some reports of more sensitivity
and specificity with newer methods necessitate to
compare them with traditional methods.
We
evaluated
direct
microscopic
examination in compare with PCR for diagnosis of CL.
In addition to above comparison, we characterize
leishmania species in positive PCR samples (19 - 21).
We have 100 clinically suspected CL patients. The
direct microscopic results show 89 positive samples

(89%). one sample with positive smear result was
negative by PCR method. Of 97(97%) positive PCR
samples 69 (69.69%) and 28 (28.28%) was identified as
leishmania Major and Infantum species respectively.
Characterization of leishmania species is
important, because different species may require
distinct treatment regimen [21, 23]. Furthermore, such
information also valuable in epidemiologic studies;
since the distribution of leishmania species in human
and animal host, as well as in insect vectors, is
prerequisite for designing appropriate control measures.
In our endemic area of study , Fars province ,Fasa ,L.
Major is more prevalent causative species of CL. Based
on our studying there is significant difference between
direct microscopic examinations of Giemsa stained
smear from skin lesions΄ margin scraping and PCR
method. But in rural and endemic region direct
microscopy has adequate sensitivity and specificity that
allow to be used as a routine, available practical test in
the first line of laboratory diagnostic test. The false
positive and negative test in direct microscopy is pitfall
of this method which is related to platelet resemblance
to leishman body especially in smear with low count of
parasite or because of screening by amateur screener.
Although in previous studies has emphasis
the high sensitivity and specificity of PCR for
leishmania but as overall Giemsa stained smear is more
cost effective and rapid in our endemic area, which may
be due to high experience of microscopic examiner in
endemic areas. Still PCR is used as a gold standard
method that allows a precise diagnosis in lesions of
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patients that harbor few parasites or in non-endemic
region with low experience of microscopic examiner
[15].
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