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Abstract

Background: Cutaneous leishmaniasis (CL) is regarded as one of the critical public health
problems in the tropical and subtropical regions of the world, including Iran. About 20000
annual cases of CL are registered in Iran. Considering the increasing numbers of this parasitic
infection in Iran, this study aimed to discover the frequency of CL in western Iran, Kurdistan
province, through molecular investigation.

Methods: First, 59 previously confirmed CL-stained Giemsa specimens were examined by two
different microscopists, and then polymerase chain reaction (PCR) was performed using two sets
of primers (LinR4 and Lin17) to identify the conserved gene region of 18s rRNA for Leishmania
major and Leishmania tropica.

Results: Of 59 swab slides, 56 were positive and 3 were negative by the molecular method.
Overall, 38 (67.9%, including 35 males and 3 females) and 18 (32.1%, including 18 males)
specimens were recognized as L. major and L. tropica, respectively. Those aged 21-30 had the
highest incidence of infection (44.64%). In general, 62.5% and 37.5% of people lived in urban
and rural areas, respectively. Employees had the highest rate of infection (39.28%). Most cases
(12.42 %) had traveled to Mehran (Ilam-Iraq border).

Conclusion: According to the current study, anthroponotic and zoonotic CL is widespread
in Kurdistan province. Due to traveling to near borders and endemic areas, there is always
a potential risk of spreading this disease. Therefore, disease control planning and continuous
monitoring of new cases should always be taken into consideration.
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Introduction
Cutaneous leishmaniasis (CL) is one of the most serious

East, and Northeast are well documented in zoonotic and
anthroponotic CL reports (4-7). The diagnosis of CL is

public health problems in tropical and subtropical
countries, including Iran. The global incidence of CL is
estimated to be between 600000 and 1 million annually,
and 350 million are at risk of infection worldwide.
According to the World Health Organization, in 2023, 6
countries (Afghanistan, Algeria, Brazil, Pakistan, Peru, and
the Syrian Arab Republic) reported more than 5000 CL
cases, accounting for 83% of global reported CL incidence
(1). However, the actual incidence of the infection is much
higher than the reported rate, and the number of reports
of this vector-borne disease is rising to 20 000 annual cases
in Iran (2). The distribution of leishmaniasis is affected
by reservoir and vector population and climate changes
because Leishmania sp. is an ecosystem-dependent
organism (3). CL is endemic to Iran, and 25 out of 31
provinces in Central, West, Southwest, South, Southeast,

essentially based on clinical symptoms and parasitological
methods, including direct microscopic examination
of lesions and culture. Molecular methods, such as
polymerase chain reaction (PCR), are widely used to find
small amounts of DNA parasites, even in chronic skin
lesions with low parasite density (8). The wide spectrum
of clinical manifestations, diversity of Leishmania species,
and problematic responses to treatment have resulted
in identifying much more sensitive methods of studying
Leishmania parasites (9). Considering that Kurdistan
province has outlined a high frequency of CL areas, it is
critical to determine the frequency of this parasitic disease
in this area. Therefore, this study was conducted to
investigate the epidemiological aspects of CL in Kurdistan
province.
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Materials and Methods

Area

Kurdistan province (Figure 1), with an area of 28 023 km?
in western Iran, borders Iraq to the west, West Azerbaijan
province to the north, Zanjan province to the northeast,
Hamadan to the east, and Kermanshah to the south.
It lies between the latitudes 34" and 44" to 36" and 30°
north and the longitudes 45° and 31" to 48" and 16’ east.
As the 16" province of Iran in terms of area, Kurdistan
occupies 1% of the total area of Iran. Kurdistan province
is a mountainous region with plateaus and wide valleys.
The difference between the highest and lowest parts of
the province is about 2400 m. Many rivers originate from
the mountains of Kurdistan province, connected to the
Caspian Sea and Lake Urmia (10).

Sampling

A total of 59 previously confirmed CL-stained Giemsa
specimens were randomly collected from different
health centers and hospitals in Kurdistan province.
Conventional microscopic examinations were separately
performed by two microscopists to verify amastigotes at
1000x magnification.

Molecular Identification

The smear on the slides was gently scraped into a 1.5 mL
sterile Eppendorf tube, and then Chelex solution (100 pL
of a 5% stock solution) was added to it. These tubes were
incubated at 56 ‘C for 10 minutes and then vortexed. This
step was repeated once more, and the Chelex suspension
was heated in a boiling water bath at 100 ‘C for 10
minutes. Finally, the tubes were centrifuged at 12000 rpm
for 3 minutes at room temperature. The supernatant was
carefully drained to avoid the Chelex combination. The
quality of the extracted DNA was evaluated in 260-280
nm spectrometry (Nanodrop 1000; ND 1000 V3.8.1,
Thermo Fisher) according to previous research (11,12).

Figure 1. The Study Area: Kurdistan Province, West of Iran. Source. https:/
en.wikipedia.org/wiki/Kurdistan_province

Molecular identification of Leishmania species

PCR was performed using two sets of primers, LinR4
and Linl7 (Table 1), to identify the conserved gene
region of 18s rRNA. The specificity of the primer pairs
was checked by the National Center for Biotechnology
Information Basic Local Alignment Search Tool. Each
PCR cycle included an initial denaturation at 95 "C for 6
minutes, 30 cycles of denaturation at 94 °C for 30 seconds,
annealing at 56 ‘C for 30 seconds, and extension at 72 °C
for 40 seconds. PCR products were analyzed using 1.5%
agarose gel electrophoresis.

The statistical analysis was conducted with SPSS
(version 16; IBM Corporation, Armonk, NY, USA).
Variables were analyzed by the Chi-square test. All data
were presented as means and standard deviations (SD),
and the level of statistical significance was set at P<0.05.

Results
A total of 59 stained slides were collected from health
centers of Kurdistan province as positive cases of
leishmaniasis. It was found that 93.2% (55 out of 59
slides) were microscopically positive for Leishmania sp.
Of 59 slides, 56 were PCR-positive, and the remaining 3
were PCR-negative. Leishmania major was detected in
38 specimens (67.9%, including 35 males and 3 females,
P=0.546), while 18 specimens (32.1%, including 18
males) were recognized as Leishmania tropica. Using
LinR4 and Linl7 primers, bands of 760 bp and 650 bp
were generated in gel electrophoresis, determining L.
tropica and L. major, respectively (Figure 2).
Theanthroponoticform of CLaccounted for the majority
(73.3%) of thelesions, with L. major and L. tropica detected
as 68.3% and 31.7%, respectively (P=0.783). Hands and
arms were the most popular sites (62%) for sandfly bites
(P=0.63). Overall, 62.7% of cases had less than 2 lesions
(P=0.62). The topical injection of glucantime was used
for more than 67.86% of the other treatment modalities,
including oral treatment or cryotherapy. Most of the
examined slides (44.64%) belonged to the age group of
21-30 years (P=0.22), and 76% and 24% of this age group
were infected by L. major and L. tropica, respectively. Of
the total subjects, 62.5% lived in urban areas, while 37.5%
resided in rural areas (P=0.592). Moreover, 31.42% (11
out of 35) and 68.58% (24 out of 35) of townspeople
were infected by L. tropica and L. major, respectively.
Staff members were the most infected group (39.28%,
22 of 56 cases). The lowest infection rate was reported
among housewives (3.07%, 2 out of 56 cases, P=0.458). In
terms of movements, the most positive cases of infection
(12.42%, 12 of 56, including 10 L. major and 2 L. tropica,
P=0.22) had a history of trips to Mehran, Iran. At the

Table 1. Specific Primer Sequences of LinR4 and Lin17

Name
of the  5'-3' Sequence
Primer

Amplification Size (bp)

760 bp (for Leishmania tropica)

LinR4  GGGGTTGGTGTAAAATAGGG T Y

Lin17  TTTGAACGGGATTTCTG
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Figure 2. Electrophoresis of PCR Products Using Leishmania Species-Specific Primers (LinR4 and Lin17) in 1.5% Agarose Gel. Note. PCR: Polymerase chain
reaction; L: 100 bp marker, 1: L. major standard (650 bp), 2: Patient sample (L. major), 3: Standard (L. tropica) (760 bp), 4: Patient sample (L. tropica). 5: L. major
standard (650 bp), 6: Patient sample (L. major), and 7: Negative control. L. tropica: Leishmania tropica; L. major: Leishmania major

next level, 17.85% (10 out of 56) of people referred to Ilam
province (no specific area), Iran, as their travel history.
In addition, most positive cases of L. tropica (n=5) had
traveled to Kurdistan province (Iran) in the past.

Using Fisher’s exact and chi-square tests, no significant
relationship was observed between the frequency and
variables.

Discussion

It is highly recommended that Leishmania species be
identified to understand the distribution of infection,
the reservoir host, and the establishment of preventive,
control, or therapeutic measures. DNA parasite
identification has been regarded as an effective method
in recent years due to sensitivity, specificity, and species
diagnosis (13-15).

The PCR method via two highly conserved primers
was used for the characterization of Leishmania species
on Giemsa-stained slides. According to the results, 55 out
of 59 samples were recognized as positive on microscopic
examination. The molecular method identified 56 positive
cases out of 59. Out of 4 confirmed negative cases by the
microscopic method, 3 were re-confirmed negative, while
1 was determined positive by molecular examination.
It should be noted that although the microscopic
examination is the gold standard method for the
diagnosis of CL, there is always a possibility of examiner
error due to the small number of parasites on the slide.
Furthermore, based on the guidelines, three slides were
allocated to each patient, and the exclusive slide (detected
for Leishmania) might have had low-scored amastigotes,
while the slide diagnosed at the relevant health center
would be microscopically positive.

The cold and mountainous climate of Kurdistan
province has created a non-endemic region in terms of
CL life cycle. Most of the infected people had traveled
to other regions in the past; for example, the highest

incidence of traveling was related to the Mehran region
on the border with Iraq. In studies conducted in Iraq by
Hassan and Hussein, it was found that the number of CL
cases in this region is increasing annually (16,17). There
are no reliable statistics on the annual incidence of CL in
Kurdistan province, but the annual incidence in 2013 in
adjacent provinces, such as Ilam, Kermanshah, Hamadan,
and West Azerbaijan, was reported to be 102.64, 3.47,
2.98, and 0.77, respectively, per 100000 per cases (18).
Perhaps, in recent years, molecular-sensitive methods in
detecting DNA parasites have shown much more positive
results compared to microscopic techniques (19).

In the present study, 56 out of 59 cases were molecularly
identified as positive, 18 of them as L. tropica and 38 as L.
major. L. major has been reported in both genders, while
L. tropica has only been detected in males. No significant
gender differences were reported in this study, which is
in line with the results of studies performed by Mohajery
et al in Neishabour (20), Fata et al in Fariman, Mashhad
(21), Mohajery et al in Mashhad (22), and Maghsoud et
al in Pakdasht (23). However, studies by Aflatoonian et
al (24) and Ebadi and Hejazi (25) found that there is a
significant association between gender and CL. A simple
reason could be the fact that women cover their bodies a
lot more than men. Moreover, males come into contact
with sandflies since they spend more time outdoors
compared to females.

Given the current results indicating that approximately
68.86% of cases were confirmed as L. major, most lesions
were expected to be moist. The reason may be a lack of
knowledge of the nature of the wound by some medical
professionals who recorded a wet wound as a dry wound.
The anatomical localization of the CL lesion was observed
in the hands and arms in most patients (32.14%), while
the least number of wounds was detected in the trunk.
These results confirmed that sandflies are unable to bite
clothing and are often attracted to open areas of the body
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to take a blood meal (26). They are also less common in
the facial area because the person consciously prevents
mosquito bites. In this respect, the present results confirm
to those of Rahmanian et al (27) and Abbasi et al (28).
The majority of cases had only one affected organ, and
62.7% of cases had multiple (two) lesions, suggesting that
sandflies may bite the host at multiple sites in search of
blood (28,29).

All patients were successfully treated, and the topical
injection of glucantime healed 67.8% of CL cases. Several
methods, such as cryotherapy or heat therapy, have been
used to treat CL. Due to the difficulty of these procedures
and the non-endemic nature of Kurdistan province
(Iran), topical injection methods are the most common
techniques utilized to treat the disease. In agreement with
the present study, Spotin et al confirmed that most patients
improved by the local administration of glucantime since
the effect of the drug on the parasite is fast and effective
with this method (30).

Most positive cases belonged to the 21-30 age group,
consistent with other findings from studies across the
country (23,27,31). The activity of this age group is
increased outdoors when sandflies remain active from
sunset until late at night, and they are exposed to mosquito
bites.

There were 35 urban and 21 rural residents who had a
travel history to various destinations. One of the potent
factors in the prevalence and incidence of CL is traveling
to endemic areas of CL. Previous studies demonstrated
that some areas, such as Isfahan (32), the northern cities
of Iran, the Turkmen Sahara (33), Mashhad (20), and
Neishaboor (22), are considered endemic regions for
CL; thus, moving between endemic areas may increase
the risk of infection. In the present study, most patients
had traveled to Mehran (Ilam province, Iran). Others
had various destinations to other places of Ilam province
(Iran), Ahvaz (Iran), Mashhad (Iran), and Karbala (Iraq).
In general, the transmission of infection occurred in close
quarters at the border points of the country.

In this study, most patients were staff members.
However, in the study performed by Hatam et al (34),
patients were drivers. Further investigation revealed
that employees of governmental and non-governmental
agencies have prolonged exposure to Phlebotomus sp.
bites because of various missions inside or outside the
province. No significant relationship was observed
between the variables.

Conclusion

In summary, most samples were identified as L. major.
While the low incidence of CL in Kurdistan province is
not deemed a significant health concern, the potential
for transmission to endemic regions poses a risk for the
establishment of a transmission cycle and the spread
of infection. Furthermore, microscopic techniques are
suitable for quick detection or field screening studies,
whereas molecular methods are preferred for identifying

Molecular identification of Leishmania species

Leishmania species. Although molecular techniques are
more expensive than microscopic methods, they require
less time compared to the culture media approach
for species identification (35). Determining whether
leishmaniasis is transmitted from humans to humans
(anthroponotic) or from animals to humans (zoonotic)
is crucial for developing effective treatment strategies,
prevention techniques, vector management, and broader
regional health policies. Consequently, it is imperative to
prioritize the planning and implementation of necessary
preventive health initiatives in the Kurdistan province,
Iran.

One of the limitations of this project was the reduction in
the number of samples due to the project’s time constraint.
On the other hand, regarding the use of specific primers
for conventional PCR, the results have been obtained in
less time for accurate species identification, along with
cost-efficiency and material savings.
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