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Received 14 Dec 2016 Abstract
Accepted 20 Mar 2017 | Background: Despite the high prevalence and drug resistance of disease in Sistan and
Baluchestan Province of Iran, the species of cutaneous leishmaniasis (CL) has not been
identified. In the present study, cytochrome 4 (Cyt 4) was used in Sistan and Ba-
luchestan to find species of Leishmania in suspected patients of CL using PCR-RFLP
and DNA sequencing.
Methods: This study was conducted from Oct 2015 to Oct 2016. The samples were
collected from the individuals clinically suspected to CL and referred to Iran Shahr,
Cytochrome b, Chabahar, Khash, Zabol, Zahedan, Mirjaveh, and Nikshahr health centers. Overall, 700
PCR, ) Giemsa-Stained slides from the wound of patients suspected of CL wete passive col-
DNA sequencing, lected and examined under a light microscope atx1000. After DNA extraction, positive
Iran samples were used for Cyt & detection by PCR-RFLP to determine the parasite species.
. One hundred positive slides were selected for molecular studies. Among positive sam-
Corr‘espondence ples, 20% were sequenced. To compare the results of sequences, molecular evolution-
Email: ary genetic analysis (MEGAG) was used.
reza.motaleb@uoz.acit | Results: Overall, 53 samples were identified as L. major and 47 samples (47%) L.
tropica. Cyt b in L. major and L. tropica is converted to 400 and 480 bp and 130, 215 and
535 bp pieces respectively. In the isolated L. #vpica and L. major, nucleotide changes
were 3-5 (mainly in wobble site).
Conclusion: Infection was more related to L. major. PCR-RFLP method has a high
sensitivity for diagnosis of Leishmania species.
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Introduction

I eishmaniasis is a common zoonotic
disease and has an annual incidence
of 900000-1300000 new cases and

20000-30000 mortality rate (1). Leishmaniasis
is a zoonotic disease that occurs in three types:
Cutaneous leishmaniasis (CL), Visceral (Kala-
zar), and Mucocutaneous. CL is a protozoan
from Flagellate group, of Trypanosomatid
tamily and Leishmania genus that transfers to
human by mosquito bite of Psychodidae fami-
ly, a subfamily of Phlebotomine of the animal
reservoir (mainly rodents and domestic and
wild carnivores) and human reservoir.

Its symptoms include wounds that remain in
the body for one year (2, 3). This disease is
one of the most important and the most
common endemic disease in Iran and the sec-
ond contagious parasitic disease transferred by
arthropods after malaria, observed in two rural
and urban types. Annually about 20000 cases
of CL are reported from different parts Iran
and the real value is estimated greater than its
reported value (4).

Cytochrome 4 (Cyt b) of the mitochondrial
genome is very useful for phylogenetic study
(5). This gene is located at cytoplasmic helix
with 50 copies. Cyt & enables identification of
13 common species of Leishmaniasis etiologic
factor in human and has the required diversity
in nucleotide sequence among genomes of
Leishmania species for identification. On the
other hand, the polymorphism observed in
DNA sequence of Cyt & prevents the selection
of a common probe to identify all Leishmania
species in qPCR engineering (5). Cyt 4 is used
in vertebrate's phylogenetic studies, but much
less frequently used in invertebrates. This gene
has the same level of A/T nucleotide se-
quence variations and has been used phyloge-
netically at different levels of the taxonomy
(from species to orders).

In the present study, Cyt & was used in Sis-
tan and Baluchestan to find species of Lezsh-

mania in suspected patients of CL using PCR-
RFLP and DNA sequencing.
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Materials and Methods

Sistan and Baluchestan province (29° 29'
32.64" N, 60° 52' 0.84" E) has a population of
2534327 according to the last census located
in southeastern Iran with long, hot and dry
summers and short winters, however, near the
Oman Sea, the weather has a high percentage
of humidity.

Sample Collection

This study was conducted from Oct 2015 to
Oct 2016. The samples were collected from
the individuals clinically suspected to CL and
referred to Iran Shahr, Chabahar, Khash,
Zabol, Zahedan, Mirjaveh, and Nikshahr
health centers. A questionnaire was completed
to record the essential information such as
demographic information, sites of the ulcer on
the body and history of migration. Overall,
700 samples were collected and carried out for
Leishmania species isolation. According to the
proposed project and statistical analysis of the
proposal, a minimum of 69 (20%) positive
cases in PCR-RFLP were used to carry out the
DNA sequencing to compare the results
(however we selected 100 samples).

The study was approved by the Ethical
Committee of University of Zabol (Project
Code: IR-UOZ94-31) and Zahedan University
of Medical Sciences and the Iranian Ministry
of Health, Treatment and Medical Training
Protection Code of Human Subjects in Medi-
cal Research. Written informed consents were
obtained from subjects that participated in this
study.

Sample Preparation

Ulcer skin lesions of the patients with sus-
pected CL were cleaned with 96% ethanol.
With a sterile lancet from the borders wound
(in the center to the periphery), a gap was cre-
ated under the swelling and some of the seros-
ity was transferred to the slide and ran well by
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the lancet. Of each ulcer patients, two samples,
one for microscopic study and viewing
Leishman body and the second one was trans-
ferred to the liquid phase NNN (Novy -Mac
Neal-Nicolle) and RPMI-1640 medium with
10% inactivated fetal bovine serum (FBS) cul-
ture medium to grow and the presence of the
parasite DNA extracted bodies.

Microscopic Examination

Standard light microscopy was directly car-
ried out on the smears. Briefly, the slides were
air-dried and fixed with absolute methanol,
stained in Giemsa 10% (ARJ Company) and
viewed in magnification X1000 to investigate
the presence of the amastigote forms (345
samples were positive).

DNA Extraction

DNA extraction was carried out on the
promastigotes obtained from the culture and
slides using DNP™ Kit High yield DNA Puri-
fication Kit (CinnaGen Molecular Biology and
Diagnostic, Iran) and the High Pure PCR
Template Purification kit (Dynabio®, Taka-
pouzist, Iran) according to the manufacturer
and was stored at -20 °C.

PCR-RFLP

In order to identify and detection of the iso-
lated Leishmania species, the Cyt b region was
used. The primers as were described before
LCBF1 (3-GGTGTAGGTTTTAGTTTAGG-3) and
LCBR2 (5-
CTACAATAAACAAATCATAATATACAATT-3") (6).
Reactions were carried out in a final volume of
15 pl containing 2.0 pl of DNA preparation,
7.5 pl Master Mix, 4.5ul-distilled water and 1
ul of each primer. PCR amplifying conditions
were: initial denaturation at 94 °C for 5 min, 1
cycles: denaturation at 94 °C for 45 sec, 35
cycles, annealing at 50 °C for 45 sec, 35 cycles,
extension at 72 °C for 1 min, 35 cycles and
final extension at 72 °C for 5 min, 1 cycles.
PCR-RFLP was carried out on PCR products.
Briefly, 10 pl of PCR products were digested
by 0.5 ul Sspl (Thermo Fisher Scientific) en-
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zymes and incubated for 5 h at 37 °C in the
manufacturer’s buffer (10 X Reaction Buffer,
5 wpl). Restriction fragments were separated on
2% polyacrylamide gel. Reference DNA of L.
major and tropica was used as the positive con-
trol. Distilled water, buffer R, and enzyme
were used as negative control. The PCR prod-
ucts were visualized using a 2% gel agarose
electrophoresis and compared with those
from the DNA of Leishmania reference strains.
In Cyt b genes in the L. major using
Ssplenzymes two fragments and two sizes 400,
480bp were provided. Besides, L. #rgpica Cyt b
gene three sections and sizes 130, 215, 535bp
were observed.

Molecular and statistical analysis

Firstly, the samples were sequenced and ana-
lyzed by comparing the results of the gene
bank using CLUSTAL W Multiple Sequence
Alignment Program, Ver. 1.7 software. The
MEGA-6 software was used to compare the
sequences. For this purpose, the standard
samples of PCR product L. zajor and L. tropica
were sent for sequencing and after determin-
ing the sequence of each sample, sequence of
other [eishmania species such as gerbili, kiliki,
arabica, etiopica, and donovani related to the Cyt b
were stored from the Gene Bank in Fasta
format and were selected using the CLC DNA
Workbench 6.6 online software. Twenty pet-
cent of all PCR products were sent to South
Korea (Bioneer, Korea) for DNA sequencing.
To enter the DNA sequence for all samples,
and matching nucleotides with chromatog-
raphy of each sample, Sequencer Tm 4.4
Software was used. Chi-square test with a con-
fidence interval of 0.95 using SPSS 16 (SPSS
Inc. Headquarters the USA) software was car-
ried out to compare the means.

Results

After sampling and preparation of slides
from the wound of the suspected cases in mi-
croscopic examination of smear slides stained
with Giemsa, 345 of 700 samples were posi-

Available at: http://ijpa.tums.ac.ir



http://ijpa.tums.ac.ir/

Motalleb et al.: Cytochrome b and Molecular Typing of Leishmania spp. in a Passive ...

tive. The reason of the lack of observation of
amastigotes in rest of the slides can be clinical
similarity of appearance of the wound with
other skin lesions, microbial and fungal infec-
tion, low number of parasites in smears taken
from lesions, and weak sampling technique.
Since the number of samples from different
regions was not the same, so the statistical
method was used to collect the appropriate
number of the samples, however, the others
will be used for future work. Ultimately, 100
positive samples were selected for molecular
studies. In this study, targeting Cyt & by specif-

ic primers techniques and RFLP method, 100
cases were positive.

Higher percent contamination was related to
L. major (53%) compared with L. #ropica (47%);
these results are consistent with the disease
pattern in Sistan and Baluchestan. In this re-
search, PCR products were run on 2% agarose
gel and photographed. Proliferated Cyt &,
weighing 880 bp, in L. major cuts into two
pieces 400 and 480 bp under the influence of
Sspl enzyme, and in L. #ropica into three pieces
130, 215 and 553 bp (Fig. 1 and 2).

Fig. 1: The Cyt 4 electrophoresis
Line 1: 100 bp Ladder // Lines 2 to 5: 880 bp bands of suspicious samples // Line 6: negative control //Line 7: positive

control

Fig. 2: The electrophoresis results of Cyt b in Leishmania species in the Sistan-Baluchestan province under the
effect of Sspl enzymes
Line 1: 100 bp Ladder // Line 2: 400 and 480 bp of L. major // Line 3: 130, 215 and 535 bp of L. #rgpica / /Line 4: 880

bp not under the influence of enzyme.
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Of the 100 analyzed samples, 66 cases were
related to male patients and 34 to females
(Table 1). Age of patients with lesions ranged
from 1 to over 60 yr. The highest percentage
of the suspicious wound in positive direct
smear and PCR was related to patients aged
11-20 years. Investigating 100 samples, the

maximum number of lesions was related to
patients with one wound (51%), and there was
no significant relationship between the num-
ber of wound and the species of disease agent,
based on chi-square test (Fig. 3). Hand and leg
had the most frequency of wounds and trunk
had the lowest (Fig. 4).

Table 1: The results of the species identification based on sex and age groups

Gender Positive smear cases Positive PCR cases
Number Percent Percent Number
Male 246 71.3 66 66
Female 99 28.7 34 34
Total 345 100 100 100
Age (yr) Those with suspicious lesions Positive results in PCR test
on positive slides
Number Percent Number Percent

1-10 93 27 25 25
11-20 96 27.8 29 29
21-30 63 18.3 19 19
31-40 51 14.8 17 17
41-50 18 5.2 5 5
51-60 13 3.7 4 4
>60 11 3.2 1 1
Total 345 100 100 100

60

50

40

30 4

20 -

10 -

0 -4
village
|lLeishmania . Major 34 52
|ILeishmania.Tropica 25 23 48

Fig. 3: Number of lesions in patients
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Fig. 4: Distribution of wounds based on the lesion’s site

Among 100 patients with CL, 59 were resi-
dents of town and 41 were rural residents and
there was no significant correlation between
the number of wounds and the disease agent
based on chi-square test (Table 2 and 3). For

comparing the frequency of Lezshmania species
and residence location (urban/rural), chi-
square test was used and the results showed
no significant difference between the two
groups (P=0.29).

Table 2: Relative frequency distribution of CL based on the patient's living place

Location Number Percent of distribution
Utrban 59 59

Rural 41 41

Total 100 100

Table 3: Distribution of CL parasite species by geographical region of residence

Geographical location Number Species
L. major L. tropica

Iran Shahr 3 2 1
Chabahar 17 2 15
Khash 7 5 2

Zabol 7 5 2
Zahedan 39 21 18

Mirjaveh 23 21

Nikshahr 4 3 1

Total 100 59 41

The chi-square test showed that there was
significant difference between the two groups
acute (rural) and chronic (urban) in both cases

Available at: http://ijpa.tums.ac.ir

of L. major and fropica. Fig. 7 compares com-
mon haplotype sequences of Cyt b of L. tropica
and major with haplotypes recorded in the
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Gene Bank and L. zajor and L. tropica isolated
from patients in north, south, and center of
the province, prepared and compared with the
online application. Analysis of sequences de-
termined three nucleotide differences in posi-
tions 11, 283, and 419. In the isolated L. #ropica
and major, there were 3-5 nucleotide changes
between Cyt b, predominantly in third place of
nucleotide codons (Wobble site) that did not
lead to new amino-acid creation. Comparison
of sequences of common and new haplotypes
of Cyt b of L. major with haplotypes recorded
in Genebank and L. major isolated from pa-
tients of Zahedan identified 4 different nucle-
otides in places 11, 283, 419 and 642. Mor-
phometric studies on the shapes and sizes of
Leishman bodies in samples taken from the
patients showed two round and oval common
forms with 2-3 and 3-4 microns. Positive se-
verity-grading results showed that smear of 3+
and 4+ were the most frequent amastigotes.
The clinical features of wounds were observed
in four categories: combined form (dry and
wet), dry, classical wet (volcano view) and
non-classical wet (corny, herpes, papol, nodal,
erythematous and erysipeloid).

Discussion

Despite the high prevalence and drug re-
sistance of CL in Sistan and Baluchestan Prov-
ince, Iran, the species of the parasite has not
been identified. At the present study, the
PCR-RFLP and DNA sequencing were ap-
plied to identify the Leishmania species. PCR-
RFLP method has a high sensitivity for diag-
nosis of Leishmaniasis and rapid determina-
tion of parasite species of the disease.

Cyt & has been applied successfully by re-
searchers to classify several species of Leish-
mania genus. Usually, diagnosis of CL is based
on microscopic methods or cultivation of
Leishmania from skin samples or aspirated
wounds. However, these methods are insensi-
tive and time-consuming (7); for example sev-
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eral Leishmania species may be simultaneously
present in one area (8).

In this case, comparison of ISO enzymes
and using DNA of the parasite is the gold
standard to differentiate the species of Leish-
mania (9). Determination of Lezshmania species
based on clinical signs and symptoms can be
problematic; for example, CL needs differen-
tial diagnosis due to diverse clinical features
(10). The common PCR method for detection
and identification of Leishmania is more sensi-
tive than conventional direct microscopic ob-
servation and in vitro culture, although it in-
creases the risk of false-positive results due to
an increased risk of sample contamination
(Liquid handling). Several types of DNA tar-
gets have been used to identify the type of
Leishmania using various methods such as
PCR, including rfRNA genes, kinetoplast DNA
and 185 rRNA gene sequences. All of these
genes are recurring in a variety of Leishmania
and therefore increase the detection sensitivity.

However, the species have been determined
based on sequencing Cyt 4. This issue is im-
portantly practical for passengers and people
with underlying CL because the extracted
Leishmania in these patients usually belong to
different species. For example, unlike Africa,
where L. major, L. tropica and L. infantum are
rarely endemic in one area, different types of
CL ovetlap in South America and Middle East.
A passenger who may return from a particular
region of Peru may be affected with the fol-
lowing species: L. bragiliensis, L. panamensis, L.
guyanensis, or L. amazonensis. L. braziliensss, while
L. panamensis and L. guyanensis is often limited
with few number of injections or even with
one pentamidine injection or oral administra-
tion of miltefosine. Therefore, it is necessary
to determine the species. In order to deter-
mine the type and species of Lezshmania para-
site, several techniques and laboratory meth-
ods, such as RFLP after the PCR, have been
reported, but this technique does not produce
results to be used in different laboratories and
changing data to be used in a computer.

bl
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AGGTTT T T TART TG TATGCAGR AT T TGTGGTGTGTGT T TAGCATRAT TRTT T TTTAGTTGT I T TATATGTACTRAAT TGATATT TIGTTTTATTTTIGTGAGATTTTGAT T TRGGATTTGTRARTACGA
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AGCACACATATTTGT T TTACATCETTGTTATTITTICYICYTTATGTTCATRTATT TRAGIGYATAGIAY TARTARTTT TRT T TGAITACACATAT ITTAGTATGGETEETAGGT T TTGTGRTATATATAY
AGCACACATATTTGT T TACATCET TGTTATT T TICTYCY T TATGTTCATATAT T TARGTGYATAGTATTARTARTTT TATT TGATACACATATTTTAGTATGGETEGTAGGT TTTGTGATATATATAY
AGCACACATATT TG T T TTACATCRT TRT TATTTTTTCTICT T TATGTTERTATAT T TRAGTGTATAGTATTAATAARTTT TAT T TGATACACATAT TTTAGTATG6GTEGTRGGT TTTGTGATATATATAT
RGCACACATATT TG T T TTRCATCRT TRITATT T TTCTICT T TATGT TCATATAT T TRRGTGTATAGTATTARTARTTTTAT T TGAITACACATAT T TTAGTATGEETELTAGGT TTTGTGATATATATAT
AGCACACATATT TG T T TTACATCRT TR TATT T TTCYTCT T TATGTTCATATAT T TRARGTGTATAGTATTARTARTTTTRTTTGATACACATATTTTAGTATGGETEETRGGT TTTGTGATATATATAT
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TTATAGTARTARTAGET TTTATCGRGCTATGT T TTACCATGTACARTGATGTCRTAT TRGGGET T TARCAGTGT TEAGTRACAT T T TAGCARCTGTCCCAGT TATTGETRCTTGACTTTGTTATTGARTATE
TTATAGTRATARTAGETTTTATTGGCTATGTTT TACCATGTACARTGATGETCGTATTRGEET TTARCAGTGT TCAGTRACAT T T TAGCARCTGTCCCAGT TATTGETRCTTEACTTTETTATTGAATATE
TIATAGTARTARTAGETTTTATTGGCTATGTTTTACCATGTACARTGRATGTCHTATTGGGGT TTRRCAGTGTTCAGTAACAT TTTAIGCARCTGTCCCAGTTATTGETACTTOACTTTGTTRTTGARTATE
TTATAGTARTAATAGETTTTATTRGCTATGTTTTACCATGTACAATEATGRTCRTATTHHGGT TTARCAGTGTTCAGTAACA’ AGCARCTGTCCCAGTTATTRETACTTRACTTTGTTATTGARTATE
TTATAGTARTARTAGETTTTRTTGGCTATGT TTTACCATGTACARTGRTGTCETATTGEGET F TRACAGTGT TCAGTRACATT I TAIGCARCTGTCCCAGTTRTIGETACTTGRCTTTGTTATIGRATATE
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1
AGGTAGTGRGTATATTAATGAT TTTACATTGTTARART TACATATGTTRCATGTRCTATTCLCTTTTGTATTARTACTTGTAATAT TTATGCATTYGTTYTGTTTACATTATTTTATGAGT TCAGATGGT
AGGTAGTGAGTATATTAATGAT TTTACACTGTTRAARRTTACATGTATTRCATRTRCTATTCCCTTTIGTATTRAATACTTGTRATAT TTATGCATTTRTTTTATTTRCATTA ATGAGT TCRBRIGB'I
AGGTAGTGAGYATAT TRATGHT TTTACACTGT TARART TRCATGTGTTGCATGTGCTATICCCT I TYGIAT TRATACTIGTRATAT TTRTGCATTIGY I TTGTTTRCATTRTTT TATGRGT ICAGRTGGT
AGGTAGTGAGTATATTAATGATTTTACACTGT TARRRT TACATETETTGCATGTGCTRTTCCCTITTGYATTARTACTTGTARTAT TTATGCATTIGTITTGTTTACATTATTTTATGAGT ICAGATGGT
AGGTAGTGAGTATATTARTGATT T TACACTGT TARRATTACATETETTECATGTGCTATTCCCTITIGTATTAATACTTGTRAATAT TTATGCATTIGTTTTGTTTACATTATTTTATGAGT TCAGATGGT
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TTTIGIGAICGATTTGCATT TTRT TGCGRACGTY T TATGIT T T TG TATGTGRT T TTATT TRCGAGRTATGI YT TTGGCTTTT T TGATATIATTTTTIGIARTTTATITTATTTTTATRRATICATATITIG
TTTTGTGATCGATTTGCATTTTRT TGCGRRCGT TTATGTTTTTGTATGTGAT TTTATT TRCGRGATATGIITTTGECTITTTTGATATTATTTITIGTRATTTATYTTATTTTTATARATIGATATTTTG
TTTIGTGATCGAT T TRERTT T TR T THCGRRCGT TTATGT T T T TG TATGTGAT TTTATTTRCGAGRTATGT T TTTGGECT T TTTTGATATTATTTTTIGTARTTTATTTTATTTTTATARATTGATATITTG
TITIGIGATCGATTTGCATT T TRT TRCGARCGT T TRTGTTTTTGTATGTGATTTTAT T TRCGAGATATGITTTTGECT T TTTTGATATTATITTTIGTARTTTATTTTRTTTTTATARATTGATATITIG
TITTGTGATCGATTTRCATT TTATTRGARCGT TTATGTTT T TG TATGTGATTTTATTTRCGAGRTATGTTTTTGGCTTTTTTGATATTATTTTTIGTARTTTATTTTATTTTTATARATTGATATITTG
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TITTTCATGARGARTCTTGAGT TATAGT TGATACAT TAARAACATCTGATARGAT TCT TCCTGAGTGRTTTTTTTTATTTTTRTTTGGTTTT T TARAAGC TR TACCAGATRARATTT
TTTTTCATGARGARTCTTGAGT TRATAGT TGATACAT TARRAACATCTEATARGAT TCTTCCTGRAGTGRATTTTTTTTATTTTTATTTGRGTTTTTTARARGC TRTACCAGRATARATTT
I lllltﬂlﬁﬁﬂﬁﬁﬁn"mﬂlﬂlﬁl TGATACAT TARARARCATCTGATARGAT TCT TCCTGAGTGRITTTTTTTATTTTTATTTGGYTTTTFAARRGC 16 TRCCAGRTARATTT
TITTTCATGARGAATCYTGAGTTATAGT TGATACAT FARAAACATCTGATARGAT TCTTCCTGAGTGATTTTTTTTATTTTTATTTGGYTTTTTARAAGC TG TACCAGATARATTT
TTTTTCATGARGARTC T TGAGT TRTAGT TGRTACAT TARRAACATCTGATARGAT TCTTCCTGAGTGATTTTTTTTATTTTTATTTGGT T T T T TARARGC TR TACCAGATARATTT

1 10 20 30 40 50 B0 70 80 90 100 110

|

GRCACACATATTTTAGTGTGGGTGGTAGET TTTGTARTATATATATI TRTAGTAGTAATAGGTTTTATIGGTTATGT TTTACCATGTACARTGATGTCTTAT IGGGGAT TAACAGTEG
GRCACACATAT T TTAGIGTGGGTGGTAGET TTITGTARTATATATATITATAGTAGTARTAGGTTTIATTGGTTATGTTTTACCATGTACAATGATGTCT THTTGGLGAT THACAGTG
GRCACACATATTTTAGTGTGGGTGGTAGETTTTGTARTATATATATTTATAGTAGTAATAGGTTTTATTGGTTATGTTTTACCATGTACARTGATGTCTTATTGGGGAT TRACAGTE
GRCACACATATTTTAGTGTGGGTGGTAGETTTTGTARTATATATAT T TATAGTAGTRAATAGGT T TTATTGGTTATGTTTTACCATGTACARTGATGTCTTATTGGGGAT TRACAGTE
GACACACATATTTTAGTGTGGGTRGTAGETTTTGTARTATATATATTTATAGTAGTAATAGGTTTTATTGETTATCTTTTACCATGTACARTGATGTCTTATTGAEGAT TRACAGTE
GACACACATATTTTAGYGTGGEGTRG TRAGET TTTGTARTATATATATT TATAGTAGTARTAGGCT TYRTTGGCTATGT TTTACCATGTACGATGATGTCT TAT IGGGGAT TRACAGTG

131 140 150 160 176 180 130 200 210 220 230 240

|
EF579916 L.tropica  TRGCAACTGT TCCAGTTATIGGTACTIGACTY TGTTATTGARTATGAGGTAGTGAGTATATTARTGATTTIACAT IGT TARRAT TRCATGTAY TGCRTGTACTATIACCTITIGTAT
HQ908257 Ltropica  TAGCARCTGITCCAGTTRTIGGTACTIGACTITGT TATTGAATATGAGGTAGTGAGTATATTAATGATTTTACATTGTTARRAT THCATGTATTGCATGTACTATIACCTITIGIAT

AB095960 L.tropica
EF579904 L.tropica

North s/b Ltroplea
Sout & Central s/b L.tropica

TRGCARCTGTTCCAGTTATTGGTACTTGACTTTGTTRTTGARTATGAGGTAGTGRAGTATATTARTGATTTTACATTGTTARRATTACATGTATTGCATGTACTATTACCTITIGTAT
TRGCARCTGTTCCAGTTATTGGTACTTIGACTTTGTTATTGARTATGAGGTAGTGRGTATATTARTGATTTTACATIGTTARAATTRCATGTATTGCATGTRCTATTACCTTTIGTAT
TIGCAACTRTTCCAGTTATTGGTACTTGACTTTGTTATTGARTATGAGGTAGTGAGTATATTARTGATTTTACATTGTTARAAT TACATGTATTGCATGTACTATTACCTITIGTAT
TRGCAACCETCCCAGT TATYGGTACT IGRCTTTRTTATIGARTATGAGGTAGTGRATATATTAATGACT TTACATIGT TARAAT TRCATGYATTRCATGTATIATTACCTITIGIAT

fs;l 270 280 290 300 310 320 330 3d0 350 360 370

EF579916 Ltropica  ATTTATGCATTIGTITIGTITRCATTATTTTATGRGTTCAGRTGETTTTTGIGATAGRTTIGEAT YT TATIGTGAGCGT TIRTGT Y TTTGIRTGTGETTTTAYTTGEGTGATATET T
HQ908257 L.tropica RTTTATGCATTIGTTTTGTITACATTATTTTATGAGT TCAGATGGTTTTTGIGATAGATTTGCATITTATIGTGAGCGTTTATGTITTTGIATGIGGTTTTATTTGCGTGATATGTT

ABO959650 L.troplca
EF57990¢ L.tropica

hs/b eropwa

Sout & Ccnfmls/bl fropica

ATTTATGCATTIGTTTIGTITACATTATTTTATGAGT TCAGRTGGTTTTTRTGATAGAT TTGCATTTTATIGTGAGCGTTTATGTITTTGTRTGTGGTTTTATTTGCGTGATATGTT
ATTTATGCATTIGTTTIGTITRCATTRATTTTATGAGT TCAGATGGTTTTTRTGATAGAT TTGCATTTTATIGTGAGCGTTTATGTITTTGTATGTGGITTTATTIGCGTGATATATT
ATTTATGEATTIGTTTIGTTTRCATTATTTTATGAGT TCAGRTGGTTTTTRTGATAGAT TTGCATTTTATTGTGAGCGT TTATGTITTTGTATGTGRTTTTATTTGCGTGATATATT
ATTTATGCACTIGTTTIGT Y TACATTATTTTATGAGT TCGGATGGTTTTTRTGATAGAT TTGCATTTTATTGTGAGCRTTTATGTTTTTRTATGTGRTTTTATTTGCGTRATATRTT

391 400 10 420 430 440 450 460 q70 480

Sl
EF579916 Ltropica  gygyyRTTTITYGIGATYTHTTTTATTYTTATARATYGRTATTTTGTT VT TCATGRAGARTCATGAGTARTAGY TGRTACCT TARRARC
HQ902257 L.tropica RYATTATTTTTIGIGRTTTATITTATITTTATARATIGATATTTTGT T TTTCATGAAGAATCATGAG TARTRGT TGATACC T TAARARC
AB035960 L tropica  ATATIATTTTTIGTGATTTATTTTATTTTTATARATIGATATTTTGTTITTCATGARGARTCATGAGTARTAGT TGATACCT TAARAAC

EF579904 L.tropica

ATRTTATTTTTIGTGATTTRTTTTATITTTATARATTGATATTTTGTTITTCATGRRGAATCATGRGTRATAGT TGATACCT TRARARL

North s/b L.tropica ATRTTATTTTTIGTGATTTATITTATITICATARATTGATATTTTGTTTTTCATGARGRATCATGAGTAATAGT TRATACCT TRAARAC
Sout & Central /b Litropica  ATATTATTTITIGTIATTTATITTATTTTTATARATTGATATTTTATTTTTCATGARGAGTCATGAGTARTAGT TRATACAT TAARARL:

Fig. 7: Results of sequencing and sequence analysis

On the other hand, the main reason for the
lack of selection of Cyt 4 is its position in are-
as with the largest ring mode in kinetoplast,
where there are about 50 copies of it. On the
other hand, the required nucleotide diversity
in the genome of Leishmania species, such as
polymorphic nucleotide in 245 position and
190 positions of parsimony is informative and

Available at: http://ijpa.tums.ac.ir

is thus successfully used in Argentina and Pa-
kistan to determine the species of Ledshmania.
In the present study, we successfully used Cyt
b genes using PCR-RFLP and DNA sequenc-
ing on 100 cases of clinically diagnosed CL to
recognize parasite species. As this method can
be used both for positive and microscopic
samples to determine the species. L. major
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causes wet CL in Iran and dry CL is caused by
L. tropica (11).

The serological methods have less ability for
diagnosis of cutaneous Leishmaniasis of urban
and rural type. Diagnosis of Lezshmania is,
however, easily possible by providing slides
from the patient’s wound and Giemsa staining,
but diagnosis will be difficult in the case of
chronic wound, where the parasite numbers
are low (12). Kinoplastic DNA-based PCR
methods for Leishmania are sensitive tests for
the diagnosis of disease, especially in chronic
cases (13). Today, to develop a vaccine against
leishmaniasis, antigens that activate cellular
immunity and lead to the production of inter-
feron gamma are used (14). Amastigotes pro-
teins have a high ability to induce an immune
response, because this phase of the parasite
Leishmania cause establishment of infection in
human body (15).

Our results indicated the existence of both
forms of CL in Sistan and Baluchestan Prov-
ince that may be due to unauthorized entry of
foreigners into the country. Leishmaniasis dis-
ease is transmitted by sandflies from an infect-
ed person, the presence of people who enter
the country without any health control is ef-
fective on the distribution of the disease, so
that in recent years about 19% of the patients
in Sistan and Baluchestan were foreigners.

Opverall, the large area and the lack of Gene
bank from the clinical samples in Sistan and
Baluchestan Province were the limitations of
our study considered for further studies. On
the other hand, we suggest applying transmis-
sion electron microscopy (TEM) as a gold
standard method to study the molecular mi-
croscopy and physiology of the parasite.

Conclusion

The PCR-RFLP and DNA sequencing
methods are valuable techniques for identify-
ing the Leishmania species. Higher contamina-
tion was related to L. major compared with L.
tropica; these results are consistent with the
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disease pattern in Sistan and Baluchestan
Province, Iran. In order to control the disease,
it is suggested to pay more attention to illegal
immigration from Pakistan, Afghanistan, and
rural areas.

Acknowledgments

This research project was financially sup-
ported and approved by University of Zabol
grant No. IR-UOZ94-31.

Conflict of interest

The authors declare that there is no conflict
of interest.

References

1. Wortld Health Organization. 2016. Leishmania-
sis: Epidemiological situation.
http:/ /www.who.int/leishmaniasis/burden/en

2. Gholamrezaei M, Mohebali M, Hanafi-Bojd
AA, Sedaghat MM, Shirzadi MR. Ecological
Niche Modeling of main reservoir hosts of
zoonoticcutaneous leishmaniasis in Iran. Acta
Trop. 2016; 160:44-52.

3. Pourmohammadi B, Motazedian MH, Hatam
GR, Kalantari M, Habibi P, Sarkari B. Compar-
ison of Three Methods for diagnosis of cuta-
neous  leishmaniasis. Iran ]  Parasi-
t01.2010;5(4):1-8.

4. Shirzadi MR, Esfahani SB, Mohebali M, Er-
shadi MRY, Gharachotlo F, Razavia MR,
Postigo JA. Epidemiological status of leish-
maniasis in the Islamic Republic of Iran, 1983—
2012. East Mediterr Health ].2015;21(10):736-
742.

5. Asato Y, Oshiro M, Myint CK et al. Phylogenic
analysis of the genus I ezshmania by cytochrome
b gene  sequencing.  Exp  Parasi-
t01.2009;121(4),352-361.

6. Luyo-Acero GE, Uezato H, Oshiro M et al.
Sequence variation of the cytochrome & gene
of various human infecting members of the
genus Leishmania and their phylogeny. Parasitol.
2004;128:483-491.

7. Schalling HD, Oskam L. Molecular biological
application in the diagnosis and control of

Available at: http://ijpa.tums.ac.ir



http://ijpa.tums.ac.ir/
http://www.who.int/leishmaniasis/burden/en

10.

11.

Motalleb et al.: Cytochrome b and Molecular Typing of Leishmania spp. in a Passive ...

leishmaniasis and parasite identification. Trop
Med Int Health.2002;7(8):641-51.

Marfurt J, Nasereddin A, Niederwieser 1, Jaffe
CL, Beck HP, Felger 1. Identification and dif-
ferentiaion of Leishmania species in clinical
sample by PCR amplification of the miniexone
sequence and subsequence restriction fragment
length polimorfism analysis. ] Clin Microbi-
01.2003;41(7):3147-53.

Schonian G, Nasereddin A, Dinse N et al. PCR
diagnosis and charactetization of I eishmania in
local and imported clinical samples. Diagn Mi-
crobiol Infect Dis.2003;3;47(1):349-58.

Baily MS, Lockwood DN. Cutaneous of
leishmaniasis. Clin Dermatol.2007; 25(2):203-
11.

Tashakori M, Kuhls K, Al-Jawabreh A, Mauri-
cio I, Schénian G, Farajnia S, limohamadian
MH. Lezshmania major: Genetic heterogeneity of
Iranian isolates by single-strand conformation
polymorphism and sequence analysis of ribo-
somal DNA internal transcribed spacer. Acta
Trop.2006; 98:52-58.

Available at: http://ijpa.tums.ac.ir

12.

13.

14.

15.

Al-Jawebreh A, Schoenian G, Hamarsheh O,
Presber W. Clinical diagnosis of leishmaniasis:
A comparison study between standardized
graded direct microscopy and ITS-1 PCR of
gimsa stained smears. Acta Trop. 2006;
99(1):55-61.

Fakhr M, Mikkaeili F, Hatam GR, Habibi P,
Karamian M, Motazedian MH. Molecular epi-
demiology survey of cutaneous leishmaniasis in
referral patient parasitology lab at Shiraz School
of Medicine and importance application of
PCR for diagnosis of disease. ] Jahrom Univ
Med Sci.2010;8(1):1-5.

Mansueto P, Vitale G, Di Lorenzo G, Rini GB,
Mansueto S, Cillart E. Immunopathology of
leishmaniasis: an update. Int ] Immunopathol
Pharmacol.2007;20(3):435-45.

Joshi MB, Dwyer DM. Molecular and func-
tional analyses of a novel class I secretory nu-
clease from the human pathogen, Leishmania
donovani. | Biol Chem.2007; 282(13):10079-95.

543


http://ijpa.tums.ac.ir/

