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RESUMO

A leishmaniose cutanea (LC) € um grande problema de saude e considerada uma das doencgas
endémicas no Iraque. A lesao dérmica ocorre devido a um parasita intracelular obrigatério de Leishmania que
transmite pela picada do flebotomineo fémea infectado. Este estudo tem como objetivo identificar espécies de
Leishmania na provincia de Thi-Qar/sul do Iraque, bem como detectar o nivel de IL-17 no soro de pacientes
infectados com L. tropica. O estudo foi realizado em trés locais, Al-Hussein Teaching, Al-Suq Al-Shyokh General
e Al-Shatrah General Hospitals na provincia no periodo entre o inicio de novembro de 2018 e o final de outubro
de 2019. Apds o diagndstico clinico, oitenta das duzentas e quarenta e sete amostras foram selecionadas para
exame molecular pela técnica de nested-PCR, onde a borda da les&o foi injetada com soro fisiolégico normal e
novamente puxada para obter o DNA do parasita. Também é uma medida do nivel de concentragéo de IL-17 no
soro dos pacientes com ELISA. Os achados da eletroforese do gene do DNA do minicirculo do cinetoplasto
mostraram que 65 amostras eram positivas para leishmaniose cutdanea e observaram duas espécies de
Leishmania spp. na area de estudo, 46 (57,5%) amostras foram L. tropica a 750 pb e 19 (23,75%) amostras
foram L. major. A concentragdo sérica de IL-17 registrou um aumento significativo entre os pacientes infectados
com L. tropica em diferentes estagios de infec¢cdo, em comparagdo com as amostras controle. Geralmente, a
técnica Nested-PCR é um método preciso para o diagndstico de amostras clinicas e a determinagao molecular
de parasitas de Leishmania. L. tropica é a principal espécie que causou CL na provincia de Thi-Qar, enquanto L.
major registrou uma baixa incidéncia.
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ABSTRACT

Cutaneous leishmaniasis (CL) is a widespread health problem and considered one of the endemic
diseases in Irag. The dermal lesion occurs due to an obligate intracellular Leishmania parasite, which transmits
by the bite of the infected female sandfly. This study aims to identify Leishmania species in Thi-Qar province/
South of Irag and detect IL-17 level in serum of infected patients with L. tropica. The study was conducted in three
local locations, Al-Hussein Teaching, Al-Suq Al-Shyokh General, and Al-Shatrah General Hospitals in the
province for the period from the beginning of November 2018 to the end of October 2019. After clinical diagnosis,
eighty out of two hundred forty-seven samples were selected for molecular examination by nested-PCR
technique, where the lesion edge was injected by normal saline and pulled again to obtain the parasite DNA. Also,
a measure of the IL-17 concentration level in serum of the patients with ELISA. The findings of the electrophoresis
of the kinetoplast minicircle DNA gene showed that 65 samples were positive for cutaneous leishmaniasis, and
observed two species of Leishmania spp. in the study area, 46 (57.5%) samples were L. tropica at 750bp and 19
(23.75%) samples were L. major. Serum IL-17 concentration recorded a significant increase among patients
infected with L. tropica at different infection stages than control samples. Generally, the Nested-PCR technique
is an accurate method for diagnosing clinical samples and molecular determination of Leishmania parasites. L.
tropica is the dominant specie that caused CL in Thi-Qar province, while L. major recorded a low incidence.
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1. INTRODUCTION:

Leishmaniasis is caused by flagellated
Leishmania parasites, an obligate intracellular
protozoan, and infects humans and other
mammals (Ramirez et al., 2016). It is a vector-
borne disease transmits by an infected females
sandfly bite, and the disease highly spreads in
poor populations and tropical and subtropical
countries (Dayakar et al., 2019). However,
Leishmania parasites can establish and survive
inside host cells. They resist and circumvent anti-
parasitic immune response pathways (Oghumu et
al., 2015). Indeed, the immunological status and
the genetic background of the patient, also
Leishmania species effects severely on the form
and type of the CL dermal lesion (Maksouri et al.,
2017).

Leishmania spp. have different strategies
to affect both innate and adaptive immunity for its
survival (Rossi and Fasel, 2017). Generally,
Leishmania spp. infect immune phagocytes, such
as neutrophil, dendritic cell (DC), and especially
macrophage. The immunological and cellular
mechanisms associated with leishmaniasis
infection are not completely clear, and most of the
present knowledge about leishmaniasis is based
on experimental models (Meira and Gedamu,
2019).

It is necessary to understand immune cell
interactions and its secretion. Also, cytokines
interplay in host defense or pathogenesis to
determine appropriate immunotherapies of
leishmaniasis (Dayakar et al., 2019). However,
Interleukin-17 has an instrumental role in the
protection of the host against several pathogens,
such as Gram-positive bacteria, fungi, and
parasites (Banerjee et al., 2016). The role of IL-17
in leishmaniasis infections remains poorly

understood, and more studies are required
(Gonzalez-lombana et al., 2013). IL-17 is mostly
produced by Th17 cells (Andargie and Ejara,
2015). Several modern studies refer to elevated
IL-17 with human inflammatory or autoimmune
diseases (McGeachy et al., 2019). However, it
works on a broad range of cells. It induces other
cytokine expression and activates and attracts and
recruits neutrophils to inflammation sites
(Banerjee et al., 2016). IL-17 plays a vital role in
the elimination of the intracellular parasite. Th17
cells are essential in the clearance of Leishmania
parasites (Gongalves-de-Albuquerque et al.,
2017). IL-17 stimulates other immune cells to
produce inflammatory molecules. It affects the
neutrophil function at the site of inflammation,
reduces apoptosis, and induce the secretion of
proinflammatory cytokines, also tissue-damaging
molecules (Dayakar et al., 2019). Gonzalez-
lombana et al. (2013) were observed blocking IFN-
y results a significant high in neutrophil
accumulation and IL-17 production in the lesions
of mice.

PCR techniques are used to identify
Leishmania in clinical samples and the detection
of causative specie of dermal lesion (Mosleh et al.,
2015) (Rodriguez-Brito et al., 2015). The nested-
PCR technique is considered a suitable method,
has high sensitivity and very resolution
identification of Leishmania parasites in clinical
samples (Al-Tamemy and Al-Qurashi, 2017)
(Akhoundi et al., 2017). Moreover, the kinetoplast
DNA (kDNA) gene has shown high sensitivity and
specificity in detecting (Ranasinghe et al., 2015)
(Naseri et al., 2016).

According to the importance and plenty of
cutaneous leishmaniasis infections in the
province, this study aimed to identify the
prevalence of Leishmania species and to measure
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serum interleukin-17  concentration among
infected patients.
2. MATERIALS AND METHODS:
2.1. Study area and patients
The study was conducted in Thi-Qar

province, South of Iraq, it included three locations
to the samples collection: Al-Hussein Teaching,
Al-Sug Al-Shyokh General, and Al-Shatrah
General Hospitals for the period from the
beginning of November 2018 to the end of October
2019. The hospitals have received patients
suffering from Cutaneous leishmaniasis (CL). A
total of 247 patients were diagnosed clinically by
dermatologists as cutaneous leishmaniasis and
did not show any other cutaneous diseases.
However, 80 samples were collected randomly
from patients with CL (Figure 1). The lesions were
injected using normal saline (0.2 ml) in the lesion
edge, then pulled again. After that, the fluid was
kept in a plain tube for molecular examination.
Also, 3 ml of the venous blood was collected from
patients before their take treatment, then
separated by centrifuge 3000 rpm. The serum was
put in a plain tube and stored at -20 °C until use
for interleukin-17 level measuring using ELISA
assay.

2.2. Ethical approval

Ethical approval was obtained from the
Committee of the university. Participation in this
study was voluntary, and all patients consented to
participate in this study and were free to withdraw
at any time from this research (Schroter et al.,
2006).

2.3. Genomic DNA extraction

The gSYAN DNA kit (Geneaid, Taiwan) was
used for DNA extraction from lesion fluid,
according to the protocol of the produced
company. DNA concentration was examined using
a Nanodrop spectrophotometer and then stored at
-20°C until used in PCR amplification (Al-
Difaie,2013).

2.4. Nested-PCR ampilification

The kinetoplast minicircle DNA was
amplified for identification of Leishmania spp,
using the Nested-PCR technique, with some
modification of PCR assay, according to Izadi et
al. (2016), which included two steps. DNA of
parasite undergone the first run with external
primers: CSB2XF 5-CGA GTA GCA GAA ACT

CCC GTT CA-3' and CSB1XR 5-ATT TTT CGC
GAT TTT CGC AGA ACG-3', then first run product
passed with the second run with internal specific
primers:13Z 5-ACT GGG GGT TGG TGT AAA
ATA G-3'and LiR 5'-TCG CAG AAC GCC CCT-3'.
PCR-master mix was prepared by (AccuPower®
PCR PreMix kit. Bioneer, Korea). Nested PCR
primers were provided via the Macrogen
Company, Korea. Nested PCR master mix was
prepared 5uL of genomic DNA, 10 pmol of each
external primer, and 13 pL of PCR water and
placed in standard PCR tubes. Thermal conditions
of the PCR reaction were included an initial
denaturation at 95 °C for five min, followed by 30
cycles at 95 °C for 30 s., 55 °C for 30 s. and 72 °C
for one min and finally, final extension 72 °C for
five min. A nested PCR master mix of the second
run was included 3 pL of first-run product, 10 pmol
of each internal primer, and 15 pL of PCR water
and placed in standard PCR tubes with thermal
conditions for the PCR reaction. The PCR
products were passed electrophoresis in 1%
agarose gel with 3uL of ethidium bromide. PCR
product (10 ul) was added into each comb well and
5 ul of (100bp ladder) in each well. The gel tray
was fixed in the electrophoresis chamber and filled
by a 1X TBE buffer. The electric current was
connected at 100 volts and 80 mA for 1 hr. PCR
products were visualized using an ultraviolet
transilluminator.

2.5. Human Interleukin-17 level measure

For quantitative determination of IL-17
concentrations in the serum of patients, samples
were performed according to company instruction
(Elabscience, China). All kit reagents and samples
were brought at room temperature before used
(Al-Ubaydi,2018). 100uL of standard, blank, or
sample were added per micro ELISA plate well
and covered the plate with sealer and incubated
for 90 min at 37 °C. The liquid of each well was
removed. Immediately 100 pL biotinylated
detection Ab working solution was added to each
well, covered with the plate sealer, and incubated
for 1 hour at 37 °C. All plate wells were washed
three times. 100 pyL of HRP conjugate working
solution was added to each well and covered with
the plate sealer, then incubated for 30 minutes at
37 °C. After that, wells were washed five times.
Next, 90 yL of substrate solution was added to
each well and covered with a new plate sealer,
then incubated for about 15 minutes at 37 °C. 50
ML of stop solution was added to each well. The
color was turned to yellow immediately. Finally, to
determine the optical density (OD value) of each
well at once, a microplate reader set at 450 nm.
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2.6. Statistical analysis

In the study, an Independent-Samples T
test was used to analyze the data using SPSS
statistical package software V.17. A significant
level was set at (P <0.05) (Al-Ubaydi,2018).

3. RESULTS AND DISCUSSION:

The most common leishmaniasis form is
CL and invades the skin epidermis to form a lesion
that is usually chronic and painless (Aronson et al.,
2016). Currently, there is no vaccine available
against leishmaniasis infections. Control of CL is
challenging due to the variety of Leishmania spp.,
reservoir hosts, and biological factors (Aflatoonian
et al., 2019). CL is often left disfiguring scars,
especially on visible body sites, causing also
social, psychological, and economic problems
(Bilgic-Temel et al., 2019).

Indeed, it is necessary to distinguish
between Leishmania species for identifying
clinically different manifestations of the disease
(VL, CL, or MCL) to correct diagnosis,
administration of the appropriate treatment, and
control of the disease (Mesa et al.,, 2020).
Molecular techniques, mainly PCR-based assays,
are nowadays used to detect Leishmania spp. in
the clinical samples, also to diagnose parasite
species, strains, and genotypes (Albuquerque et
al., 2017), and they have high sensitivity and
specificity for Leishmania identification (Izadi et
al., 2016) (Soleimanpoor et al., 2016).

3.1. Molecular diagnosis

The Nested-PCR technique for targeting
the kDNA gene to detect and characterize
Leishmania parasites directly in clinical samples
was used. Moreover, the kDNA gene has shown
high sensitivity and specificity in detecting
Leishmania (Ranasinghe et al., 2015) (Naseri et
al., 2016). A high abundance of kDNA minicircles
in each kinetoplast makes an ideal target for the
diagnosis of Leishmania parasites (Abdolmajid et
al., 2015) (Kocher et al., 2017).

The kKDNA minicircle amplification results
showed that 65 out of 80 were positive for CL and
recorded two co-existing species in the local area.
The most common species were L. tropica, which
comprised 46 (57.5%) samples of the total positive
samples, while L. major 19 (23.75%) showed at a
low level. The electrophoresis of the Nested-PCR
product of L. tropica was generated at 750 bp
(Figure 2).

Geographical expansion and global
increase of leishmaniasis are still associated with
vector population expansion (Cunze et al., 2019).
An increase in migration, rapid urbanization,
deforestation, and Leishmania adaptation with
mammalian hosts and additional vectors
(Galgamuwa et al.,, 2018). However, it is
necessary to identify and detect L. major and L.
tropica infections because treatment s
administered with different protocols (Salloum et
al., 2016). This finding is close to Mezher (2017) in
Al-Muthanna province; Al-Fahdawi et al. (2018) in
Al-Ramadi City, and Abdolmaijid et al. (2015) in
Khorasan-Razavi province, Iran. It was
inconsistent with Jafer et al. (2015) in Kerbala
province; Mohammad and Hmood (2018) in Al-
Qadisiyah province, and Rahi et al. (2019) in Kut
City.

3.2. Serum Interleukin-17 level

The results of IL-17 level recorded a
significant increase (P>0.05) in 46 infected
patients by L. tropica compared to the (25) control
sample, which was the mean kit values 280 + 33
pg/ml. In contrast, IL-17 concentration level in the
patients was high, where it reached mean values
405 + 160 pg/ml, and t. The value was 3.83,
whereas P. Value was 0.00 (Figure 3).

Immunologically, cutaneous leishmaniasis
infection accompanies a complex set of
interactions, leading to a differentiation of the Th17
cell subset, which is characterized by producing
IL-17 (Gabriel et al., 2019). IL-17 induces different
proinflammatory cytokines and other chemokines
(Maspi et al., 2016) (Khazaei et al., 2019).
Generally, the level of IL-17 is high in peripheral
blood and tissue of leishmaniasis patients, also
associated with the intensity of inflammatory
cellular infiltration (Rasouli et al., 2019). Although
the role of IL-17 in leishmaniasis is still unclear and
differs according to the Leishmania species, host,
and stage of the infection, its participation in the
protective response and disease-promoting during
infection is unquestionable (Gongalves-de-
Albuquerque et al., 2017). IL-17 stimulates iINOS
activation and several cytokines and chemokines,
which lead to the recruitment of leukocytes,
especially neutrophils that migration, to create a
robust inflammatory infiltrate (Teixeira et al.,
2018).

The significant increase of IL-17 level in
patients’ serums with L. tropica compared to the
control sample is consistent with Pitta et al. (2009)
showed that L. donovani stimulated differentiation
of Th17 cells to produce IL-17, IL-22, and IFN-g,
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also mention that IL-17 and IL-22 were
independent and strongly associated with
protection against Kala Azar; Katara et al. (2013)
have observed significantly higher in plasma IL-17
level of CL samples compared to control sample.
Andargie and Ejara (Andargie and Ejara, 2015)
concluded that IL-17 contributed significantly to VL
pathogenesis during inducing TNF-a and NO
production. Teixeira et al. (2018) have mentioned
that the presence of L. infantum leads to an
increase of IL-17 production, that associated with
neutrophils recruitment that plays an active role at
the site of the infection.

4. CONCLUSIONS:

There is little information about identifying
and detecting Leishmania species responsible for
human CL in Thi-Qar province. The study has
shown two species that co-existing in the province.
The most common causes of dermal lesions have
infected with L. tropica. The Nested-PCR is a
sensitive and accurate method for direct diagnosis
and molecular studies of Leishmania parasites.
The increased level for IL-17 concentration in L.
tropica patients showed an important role that it
plays in the interactions between immune cells at
the infections with this parasite.
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Figure 1: Cross-section of the dermal lesion showed amastigotes inside phagocytes (400X H&E).
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Figure 2: Agarose gel (1%) electrophoresis of Leishmania species using nested-PCR of kDNA in CL
positive samples. Where M: marker (100-2000 bp), lanes 1, 2, and 4-12 show positive at product size
750 bp of L. tropica isolated from human skin lesions, while lane 3 shows a negative sample.
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Figure 3: Human IL-17 ELISA standard curve
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