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ABSTRACT
Objectives: This study identifies the infected rodent hosts to Leishmania major in Estahban
town, southern Iran during 2004-2005.
Methodology: The rodents were caught alive from April 2004 to April 2005 in Estahban town,
south of Iran and examined for any skin lesion. An impression was provided from the tissues of
feet, tail, ears and any patent lesion, stained with Giemsa and studied microscopically for the
presence of amastigotes. All samplings were cultured at 25ºC in rabbit blood agar and
considered negative if no promastigotes were visible during a two months period. The parasites
from any positive culture were cryopreserved in liquid nitrogen pending their identification in
PCR and isoenzyme electrophoresis. The femoral bones were histologically and ultrastrucrurally
studied.
Results: Among 13 captured rodents, 8 were Tatera indica (5 male and 3 female Indian gerbils)
and 5 were Rattus rattus (3 males and 2 females). Just one female T. indica was smear-positive
for amastigotes in Mohmmad Abad village. This rodent was also found culture positive for
leishmanial infection which was confirmed by PCR and enzyme electrophoresis. At histological
and ultrastructural levels, many clusters of amastigotes were noticed in the foamy
macrophages of the femoral bone bone marrow.
Conclusion: T. indica was found for the first time in the area and can be one of the rodents to
be a potential reservoir host of L. major. It was also shown that femoral bone marrow was the
tissue of choice to confirm the presence of macrophages containing the amastigote form of the
parasite.
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INTRODUCTION

Zoonotic cutaneous leishmaniasis (ZCL) caused by
Leishmania major occurs widely in Iran and is reported
as the causative organism in 15 out of 32 provinces
of the country.1 The incidence has doubled over the
last decade.2 In Fars Province, southern Iran, L. ma-
jor was identified in M. libycus in Arsanjan,3,4 Neiriz,5

Marvdasht,6 in T. indica in Larestan7 and Shiraz8 and
in Gerbillus in Larestan region.7 Regarding pathologi-
cal studies, several reports showed the correlation
between histopathologic features and prognosis in
cutaneous leishmaniasis.9-11



   Pak J Med Sci   2011   Vol. 27   No. 4      www.pjms.com.pk   735

L. major infection in T. Indica

As there was no data available in relation to infec-
tion of rodents to L. major in Estahban town, this
study was performed in the area to determine the
rodents infected to L. major using different methods
of identification including classical microscopy, cul-
ture, isoenzyme electrophoresis, PCR, histology and
electron microscopy.

METHODOLOGY

Study area: Estahban is located in Fars Province,
southern Iran. Its geographical coordinates 28° 56'
22" North and 53° 39' 0" East. The area is dry, dusty
and mountainous, with a mean elevation or altitude
of about 1500m above the sea level. The summer is
warm and winter is mild with much sun throughout
the year.
Trapping: The rodents were caught alive from April
2004 to April 2005 as described previously7 in urban
and rural localities of Estahban town. The identifica-
tion of trapped animals was undertaken by Depart-
ment of Biology of Shiraz University based on rel-
evant taxonomic criteria.12 The permission for trap-
ping was provided from Fars Environmental Protec-
tion Organization. The handling and sacrifices meth-
ods were based on the approval of Iranian Veteri-
nary Organization. The study was approved by
Shiraz University of Medical Sciences Ethics
Committee.
Smears and Cultures: Chloroform was used for all
scarifications, and then animals were examined for
any skin lesions. An impression was provided from
the tissues of feet, tail, ears and any patent lesion,13

popliteal lymph nodes, spleen and liver and stained
with Giemsa and studied microscopically for the
presence of amastigotes. All samplings were under
aseptical condition and cultures were at 25ºc in rab-
bit blood agar as described by Evans.14 The cultures
were regularly checked and considered negative if
no promastigotes were visible during a two months
period. The parasites from any positive culture were
cryopreserved in liquid nitrogen pending their iden-
tification in PCR and isoenzyme electrophoresis.
Enzyme electrophoresis: Enzyme extraction from the
pelleted organism was performed as described pre-
viously.8 Analysis was carried out by discontinuous
polyacrylamide gel electrophoresis (PAGE) using a
3% sacking gel, 7.5% separating gel, stacking buffer
of Tris/HCL (pH=6.7), resolving buffer of Tris/HCL
(pH=8.9) and a tank buffer of Tris/HCL (pH=8.3)
run under a constant current of 2mA/well for 150
minutes. Each stain was checked for the activity of
five enzymatic systems of nucleoside hydrolase I
(NH1) E.C.3.2.2.1, nucleoside hydrolyse II (NH2)

E.C.3.2.2.1, glucose-phosphate isomerase (GPI) E.C.
5.3.1.9, phosphoglucomutase (PGM) E.2.7.5.1 and
malate dehydragenase (MDH) E.C.1.1.37. Electro-
phoretic band developing conditions were used for
each enzyme system as described earlier.14

PCR: DNA extraction from promastigote cultures
and the primers used were identical to Mehrabani et
al’s study.7 Samples (10 µL) of the PCR products were
each mixed with 5 µL of loading buffer and then sepa-
rated by electrophoresis in a 1.5% agarose gel. The
bands were stained with ethidium bromide and vi-
sualized by ultra-violet translumination. The refer-
ence strains were provided from the Pasteur Insti-
tute in Tehran including L. major (MHOM/TM/
1973/5ASKH), L. tropica (MHOM/AZ/1974/SAF-
K27) and L. infantum (MHOM/TN/1980/IPT1)
which were also run in the PCR.
Histology: The animals were euthanized and the
femoral bones, popliteal lymph nodes, spleen and
liver were removed and sections of 5ìm in thickness
were provided and stained with hematoxylin and
eosin for histological studies.
Electron microscopy: A small part of the fresh tissue
with dimensions of 1mm from the femoral bones,
popliteal lymph nodes, spleen and liver of each ro-
dent was provided for ultrastructural study under a
transmission electron microscope and screened for
the presence of amastigotes.15

RESULTS

Thirteen rodents were trapped close to houses.
Eight were T. indica (5 male and 3 female Indian ger-
bils) and five were Rattus rattus (3 male and 2 fe-
male). Just one female T. indica was smear-positive
for amastigotes in Mohmmad Abad village. This ro-
dent was also found culture positive for leishmanial
infection. The results of isoenzyme electrophoresis
(Figure.1) and PCR (Figure.2) indicated that this ro-
dent was infected to L. major. The isoenzyme elec-
trophoretic patterns demonstrated the similarity to
L. major with RFs of 0.72 and 0.75 in MDH, 0.51 and
0.53 in P6M, 0.35, 0.38, 0.51 and 0.58 in GPI, 0.53 and
0.61 in NH1 and 0.62 in NH2 systems.

Grossly, there were no lesions on the skin of ears,
feet, tail and other parts of the body. At histological
level, many clusters of amastigotes were observed
in the foamy macrophages of the femoral bone bone
marrow containing intracellular Leishmania
amastigotes (Figure.3). No amastigote was observed
in the sections from the lymph node, spleen, liver,
and skin. At ultrastructural level, the amastigotes
were shown in the cytoplasm of the macrophages of
the femoral bone bone marrow (Figure.4). No
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infection was evident in tissue sections of the spleen,
popliteal lymph node, or liver.

DISCUSSION

T. indica was demonstrated as the reservoir hosts
in northwest parts of Iran.16,17 In Fars Province, in
Shiraz, Larestan and Fasa towns, T. indica was re-
ported as the reservoir host of L. major respec-
tively.7,8,18 In Estahban town, just one T. indica was
infected to L. major in Mohammad Abad village and
no other collected rodents were infected to the para-
site. This rodent was reported as the reservoir host
for L. major in other parts of the country too.7,8,17,19

There are several reports using enzyme systems
of GPI, PGM, MDH, NH1 and NH2 to discriminate
L. major from L. tropica and L. infantum. We showed
that The MDH, GPI, NH1 and NH2 enzyme systems
were more efficient to characterize these parasites.
Our results are identical to other reports.20,21 The elec-
trophoretic mobility of our isoenzyme bands was also
similar to other reports.22,23 Le Blancq et al24 and

Mebrahtu et al20 recommended MDH system to iden-
tify L. major and L. tropica. Some authors suggested
GPI and NH systems for differentiation of L. major
and L. tropica which are identical to our findings.20,25

It seems that M. libycus, T. indica and Gerbillus sp. are
the main rodent hosts of L. major in southern
Iran.3-8,18 T. indica appears to be a host of L. major in
Estahban town too which is the first report of infec-
tion in a focus of human CL in Fars Province, south-
ern Iran. In histological study of T. indica, the femo-
ral bone marrow was the tissue with macrophages
infected with amastigote forms of L. major. Identical
results were shown in golden hamster infected with
L. brasilensis in Brazil indicating to amastigote forms
of the Leishmania parasite in macrophages.26

Our results demonstrated that parasitized mac-
rophages are noticed only in the femoral bone bone
marrow. So femoral bone marrow of rodents can be
regarded as the tissue of choice for histological and
ultrastucral studies to confirm the presence of mac-
rophages containing the amastigote form of the para-
site. Changes in socioeconomic status, urban and
rural construction developments, new agricultural
projects, the storage of waste products nearby the
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Fig-1: Gel electrophoresis obtained with soluble
extracts of Leishmania promastigotes of six enzymatic
systems from T. indica in Estahban town; s = sample,
L.inf = L. infantum, Lm = L. major.

Fig-2: The amplicons produced, in the PCR based on the
LINR4 and LIN17 primers, from samples from a male T.
indica caught in Estahban town. For reference, a sample
from Leishmania tropica MHOM/AZ/1974/SAF-K27 (L.t),
L. infantum MHOM/TN/1980/IPT1 (L.in), L. major
MHOM/TM/1973/5ASKH (L.m) and molecular-weight
markers (M) were also run.
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town all may be the reason for the increase in the
number of wild rodents in the area. Our limitation
of the study was the few numbers of captured ro-
dents in the area while just one T. indica was infected
to L. major. As there were several reports of cutane-
ous leishmaniasis in this region, this rodent which
was reported for the first time in the area needs to be
followed as a potential reservoir host of L. major.
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