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Abstract: Sixty -four specimens collected passively from patients with cutaneous ulcers suggestive of leishmaniasis attending hospital and health centres in all parts of Iraq for diagnosis were included in the study. The present study was conducted from June to December 2012 in Al-Karamah Teaching Hospital in Wasit Province, Iraq. Dermal scrapings were analysed both by parasitological (examination of Giemsa-stained smears and in vitro cultivation) methods and by a genusspecific PCR detection. Microscopy revealed amastigotes in 38 samples (59.4%) and in vitro cultivation gave positive results in 19 cases (29.7%), whereas PCR detected Leishmania in 44 samples (68.75 %). There are two forms of Cutaneous
leishmaniasis (CL) in Iraq are caused by two species of Leishmania . Of 44 well-documented cases in our study ; 28
(63.6 %) were caused byLeishmania major and 16 (36.4 %) by Leishmania tropica.
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1. Introduction
Molecular epidemiology is a fairly new branch of
science that has emerged in the last 20 years in parallel
with the development of molecular biology (1). Leishmaniae
are sand fly-borne parasites that appear as intracellular
amastigotes within the macrophage phagosomes of the
mammalian host, and as extracellular flagellated promastigotes in the gut of the sand fly or in vitro culture. Many
species of sand flies are vectors of leishmaniasis. The most
common are the Phlebotomus species in the eastern hemisphere, or Old World, and the Lutzomyia species in the
western hemisphere, or New World. Generally, leishmaniasis is a zoonosis with humans acting as incidental hosts and
other mammals (especially rodents and dogs) acting as reservoir hosts. There are, however, exceptions to this rule:
Both Leishmania tropica and Leishmania donovani infection can be transmitted anthroponotically (2).
Generally, leishmaniasis is divided into three clinical
syndromes: cutaneous, mucosal, and visceral infection.
Cutaneous leishmaniasis is localized to skin. Mucosal
leishmaniasis occurs mainly as a late complication in new-

world CL and is associated particularly with infection by
Leishmania (Viannia) species. Visceral leishmaniasis is
caused predominately by L. donovani and Leishmania infantum-chagasi, though in the Arabian Gulf War, L. tropica
caused a mild form of visceral disease referred to as viscerotropic leishmaniasis (3).
Cutaneous leishmaniasis (CL) caused by L. tropica and L.
major are indistinguishable on clinical bases as both erupt
in the same way, the size of the lesion ranging from a few
millimeters to 4 centimeter or more.The site and number of
lesions(s) are an indication of the type of CL. Leishmania
major usually presents as multiple lesions (≥3) and L. tropica is more often on the nose (4,5). Cutaneous leishmaniasis
is widespread throughout the country, except for the three
provinces in the northeast, bordering Turkey and Iran,
where cases are rare. It seems that the majority of CL cases
reported in Iraq are caused by L.major (ZCL) (6). Two epidemic outbreaks of CL have been reported in Diwania
Province in 2008 with about 300 cases and in Baghdad/
Rahmania in 2009 with about 400 cases. These may have
been caused by CL by L.tropica (ACL), a very old disease
in Iraq, also called "Baghdad boil", which used to be com-
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mon until a few decades ago (7).
Cutaneous leishmaniasis occurs either as a zoonotic or as
an anthroponotic infection. The transmission of Leishmania
major causing Old World cutaneous leishmaniasis in humans is a rural zoonotic disease with rodents serving as the
reservoir. In zoonotic leishmaniasis, humans are only accidental hosts and usually not directly involved in the transmission cycle. New endemic foci of CL may occur, when
environmental changes take place such as rise of population under poor housing conditions (slums) or specific
forms of agriculture (8).
The main insect vector for transmission of L. major is
the sand fly species Phlebotomus papatasi (9). In some urban centers of Middle East and Asia exist completely anthroponotic life cycles of the parasites, i.e. human beings are
the main or only reservoir host. In such places cutaneous
leishmaniasis caused by L. tropica can be highly endemic,
but no animal reservoir is to be recognized. In Central and
South Western Morocco, the transmission of L. tropica is
anthroponotically as well. The parasite is mainly transmitted by sandflies of the species Phlebotomus sergenti (10).
Diagnosis of leishmaniasis is based on clinical, parasitological, serological and molecular identification. Cutaneous
leishmaniasis appear as papule or ulcer with crust center
and raised edges (11). The serological tests based on the
presence of antibody in the blood in visceral leishmaniasis
(VL) and cell mediated immunity in cutaneous and mucocutaneous leishmaniasis (12) such as Leishmania skin test
(Montenegro reaction), Indirect Fluorescent Antibody Test
(IFAT), Direct Agglutination Test (DAT), and Enzyme
Linked Immunosorbant assay (ELISA). The molecular
tests are based on detection of nucleic acid such as Polymerase Chain Reaction (PCR)(13). The aims of this study to
evaluate the reappraisal of the diagnosis and epidemiology
of CL in some parts of Iraq, by different parasitological,
cultural, and molecular assay.

2. Materials and Methods
2.1. Clinical Sample Collection
Clinical samples consisted of all confirmed cases that
visted to hospital and private clinics in some parts of Iraq
from June 2012 till December 2012 with the symptoms of
Cutaneous leishmaniasis and presence of amastigotes in
Giemsa-stained smears. The demographic features including patient’s sex, age, clinical signs including number of
scars and its location in the body, month of diseases occurrence, incidence rate, and geographical regions were recorded.
Skin biopsies of 5 to 10 mm in diameter were taken under sterile conditions from the border of the ulcer and divided into three parts, The first part of the sample was
smeared onto a glass slide, fixed with methanol, stained
with Giemsa and examined by microscopy. A second part
was inoculated on Novy-MacNeal-Nicolle (NNN) medium
(14)
. The cultures were incubated at 24 °C and observed

every week for 1 month. The third part for PCR was placed
directly in lysis buffer (10 mM Tris-HCI, 10 mM EDTA).
2.2. Microscopical Examination
Small quantities of tissue obtained by skin scrapings
were smeared on glass slides, air dried and fixed with methanol for a few seconds. Giemsa stain was filtered and
diluted 1:20 with phosphate buffer (pH 7.2). After 20 minutes of staining the slides were washed with tap water and
air dried. The stained smears were examined under the microscope with a 40 x lens and with a 100 x oil immersion
lens. If at least one intra- or extra-cellular amastigote with a
distinctive kinetoplast was found the smear was declared
positive. When no amastigotes were seen after 15 minutes
of inspection, the smear was declared negative. Many of
the patient smears were double checked, the observations
were in concordance.
2.3. Culture
The lesions and the adjacent normal-looking skin around
them were cleaned, sterilized with 70% ethanol, and allowed to dry. Similar to the preparation of the slide smears,
a small amount of the scraped tissue was inoculated on the
liquid phase of Novy-McNeal-Nicolle (NNN) medium (10%
of rabbit blood). The cultures were incubated at 25ºC and
examined for parasite growth by the inverted microscope
and also light microscope every 4 days until promastigotes
were seen or up to one month before being discarded as
negative. The cultures were made at least in duplicates for
each case(15).
2.4. DNA Extraction
Each fresh or dried smear was scraped off the slide with
a sterile scalpel and the scrapings were added to 200 µl
lysis buffer [50 mM Tris- HCl (pH 7.6), 1 mM EDTA, 1%
(v/v) Tween 20] containing 8.5 µl of a proteinase K solution (19 µg/ml), in a 1.5 ml tube (11). The tube was incubated for 2 h at 56 ºC before 200 µl of a phenol: chloroform :isoamyl-alcohol mixture (25:24:1, by volume) was
added. After being shaken vigorously, the tube was centrifuged at 6000g for 10 min and then the DNA in the supernatant solution was precipitated with 400 µl cold absolute
ethanol, resuspended in 50 µl double distilled water and
then stored at -20 °C ,until it could be tested for leishmania
kDNA (16).
2.5. PCR
PCR assay was performed according to the manufacturer’s protocol (Sinagen, Iran) with the final volume of 25 µL
of each PCR reaction. PCR amplification was carried out in
a DNA Thermal Cycler ( Master cycler gradient, San Leonardo, Canada) based on the following conditions: initial
denaturation (95°C, 3 min; 63°C, 30 s; 72°C, 60 s) 1 cycle
followed by 35 cycles including denaturation (93°C, 20 s),
annealing (63°C, 20 s) and extension (72°C, 40 s). Finally,
10 µL of amplified samples without adding loading buffer
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were loaded in a 2% agarose gel containing 0.5 mg/mL
ethidium bromide in electrophoresis and the products were
visualized by Ultraviolet (UV) transillumination.

Clinical features

L.major%

L.tropica%

Neck
Abdomen
Total

24.2
24.2
4899.9

1 3.0
1 3.0
33 99.9

1346.4
1139.3
414.3
28100

850.0
531.25
3 18.75
16 100

2.6. Statistical Analysis

Number of Lesions

The suitable statistical methods were used in order to
analyze and assess the results. These were used to accept or
reject the statistical hypotheses. All the statistical analysis
were done by using Pentium-4 computer through the Minitab program and Excel application (17).

1
2
≥3
Total

3. Results
Table 1. show the prevalence of positive cases of CL by
using different diagnostic methods. The highest infection
(68.75%) appeared by using PCR while the lowest infection (29.7%) appeared by culture on NNN media.
Table 1. Distribution of positive cases of CL by different diagnostic methods.
Test

Positive (%)Negative (%)

Total

Direct smear by Giemsa

38 (59.4)

26 (40.6)

64

Culture on NNN media

19(29.7)

45(70.3)

64

PCR

44(68.75)

20(31.25)

64

3

Regarding gender differences, in the study areas, CL
have been reported more frequently in males (54.5%) than
females (45.5%) and high prevalence (22.7%) in age group
under six years old ( Table 4).
Table 4. Distribution of positive cases of CL in relation to the age and
gender.
Age group (year)

Male (%)

Female (%)

Total (%)

0-6

10(22.7)

9(20.5)

19(43.2)

7-12

8(18.2)

5(11.4)

13(29.6)

13- 18

4(9.1)

4(9.1)

8(18.2)

≥ 19

2(4.5)

2(4.5)

4(9.0)

Total

24(54.5)

20(45.5)

44(100)

Table2. represents the diagnosis of two species of
Leishmania by using PCR method. The present studywas
revealed that the highest infection (63.6%) caused by
L.major than L.tropica (36.4%).
Table 2. PCR reaction of CL samples.
PCR reaction

L.major(%)

L.tropica (%)

Positive

28 (63.6)

16(36.4)

Negative

16(36.4)

28 (63.6)

Figure 1. Promastigote forms ofLeishmania spp.

The comparison of the clinical features of CL cases was
shown in table 3. Our study appeared that median duration
of lesions was under 2 month ( 64.3%) in L.major cases
and ( 68.75%) in L.tropica. Results of this study showed
that most ulcers (64.3%) were in face and thirteen patients
(46.4 %) presented with single lesion.
Table 3. Comparison of the clinical features of CL cases.
Clinical features

L.major%

L.tropica%

<2
2-4
>4
Total
Location

1864.3
828.6
27.1
28 100

1168.75
425.0
16.25
16100

Forehead
Eye
Nose
Ear
Arm
Leg

1633.3
816.6
612.5
36.25
816.6
36.25

14 42.4
618.2
412.1
26.1
4 12.1
1 3.0

Duration (months)

Figure 2. Electrophoretic patterns of PCR products obtained from crude
parasite genomic DNAs for Leishmania species detection M; marker, 1;
L.tropica (500 bp), 2 ; L.major (600 bp).

4. Discussion
A round shape Leishmania parasite without flagellum
was grown in culture media with biphasic NNN medium as
demonstrated by light microscopy examination. The change
of promastigotes to amastigotes did take place completely
in culture with NNN medium. These finding again emphas-
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ize that optimal condition for propagation of axenic amastigotes vary and have to be determined for each Leishmania
species isolates . DNA isolated from promastigote forms
obtained from in vitro culture of Leishmania allowed for
optimization of PCR reaction (18).
The diagnosis of CL classically relies on microscopic
examination and in vitro cultivation. These classical methods require the presence of a relatively high number of
viable or morphologically intact parasites; this may pose a
problem particularly in the chronic phase of CL where parasite levels in skin lesions are very low. In contrast, the
molecular approach is both sensitive and specific (19). In
this study we set up a well documented, genus-specific
PCR to detect Leishmania species in clinical cutaneous
samples and compared this method with classical methods.
The PCR-based checking of Giemsa-stained smears appears to be reasonably ,sensitive and specific in revealing
the presence of Leishmania parasites in such chronic lesions. PCR can clearly help improve the diagnosis ofCL in
these difficult cases.
Sixty-four patients with 81 skin lesions were enrolled in
our study : 24 males (54.5%) and 20 females (45.5%). The
highest infection (68.75%) appeared by using PCR while
the lowest infection (29.7%) appeared by culture on NNN
media .The high prevalence (40.9 %) in age group between
(1 day -12 years). In Iraq, cutaneous leishmaniasis (Baghdad boil) caused by two species L. major zoonotic disease
and L.tropica anthroponotic disease (20). The present study
revealed that prevalence of L. major (63.6%) were higher
than L.tropica (36.4%) in the studied areas. Similar to the
findings were recorded of some other studies (21,22).
Most of the CL cases (68.75% for L.tropica and 64.3 %
for L.major) were had duration of lesions under 2 years old
and most affected part of the body was face (64.3%) with
single lesions(46.4%). This can be due to the fact that some
ulcers do not necessarily lead to the appearance of scars for
several possible reasons, i.e. immune system interference
or early healing of the ulcers, spontaneously or due to
treatment. These results with agreements with other studies
in Iraq (23) and other countries (24-26).
Regarding gender differences, in the study areas, CL
have been reported more frequently in men (54.5%) in
comparison to women(45.5%). The reason is that more men
work or sleep in open areas and is also due to men’s less
covering than women and more exposure to the infected
sand flies (27). Some studies have hypothesized that the
gender difference observed in some parasitic disease can be
attributed to hormonal effects. However, controversy still
exists regarding the role of sex hormones in the cellular
immune response (28,29). Although it is believed that sex
hormones may influence the establishment and the course
of parasitic diseases, behavioral factors, making male individuals more likely to be exposed to vectors in fields and
other transmission environments,are probably equally or
more important(30, 31). On the contrary of other studies that
found the higher incidence of infection among females than
males (32-34).

The majority of the CL cases (72.8%) in age groups under 12 years old, which may be due to several factors, such
as children’s outdoor activities and sleeping outdoors ,
which increases exposure to sand fly bites during their active hours. The same result has been reported by some other researchers ( 25,32-35).

5. Conclusions
Characterization of Leishmania isolates collected from
different parts of Iraq showed that L.major and L.tropica
are the agents of CL . Moreover, this study revealed that
PCR is a reliable method for diagnosis and identification of
Leishmania species and can applied in epidemiologic investigations in Iraq.
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