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Abstract

Background & objectives: Rodents belonging to Gerbillinae subfamily are the main reservoir hosts
of zoonotic cutaneous leishmaniasis (ZCL) in Iran. Regarding the important role of these rodents in
the  maintenance of  Leishmania major in the nature, their identification with morphometric,
cytogenetic and molecular methods seems to be essential.  The karyotype study of these species,
captured from a  new focus of zoonotic cutaneous leishmaniasis  located in the south of  Isfahan
Province was carried out in 2007.

Methods: Twenty specimens containing  seventeen  Meriones persicus and three Nesokia indica
were captured  from Mobarakeh rural district south of Isfahan. Giemsa-stained karyotypes of these
two species were prepared from bone marrow chromosome preparations. Systematic important
characters of the body and cranium (incisors, molars, occipitonasal, condylobasal, zygomatic,
tympanic bullae, etc.) of these rodents were studied. Cranium size was  measured using a Vernier
calipers.

Results: Specimens of M. persicus and N. indica had 2n = 42.  The karyotype study of these species
included metacentric, sub-metacentric and  acrocentric chromosomes. Morphological studies were
completely matched with the reported characters of these species and further confirmed the diagnoses.

Interpretation & conclusion: Based on the results of this study, M. persicus and N. indica are two
completely differentiated rodents species that were collected from a new focus and they can also be
differentiated morphologically.
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Introduction

Rodents belonging to Gerbillinae subfamily are the
main reservoir hosts of zoonotic cutaneous leishma-
niasis (ZCL) in Iran. Regarding the importance of
these rodents in the maintenance of the Leishmania
major in the nature,  their identification  using mor-

phometric, cytogenetic and molecular methods
could be considered as a preliminary step in the con-
trol of CL. Karyotypes of Iranian rodents are poorly
known1–4. Furthermore, karyotypes of certain spe-
cies show geographical variation in the fundamental
number of chromosomes as well as the diploid num-
ber of chromosomes as in the Genera Nannospalax
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and Meriones5–7. The present study focused on the
karyotypes of rodent species from Dehsorkh rural
district, Mobarakeh county, a new foci of ZCL, south
of  Isfahan Province.

Material & Methods

During a field survey in south of Isfahan Province,
Mobarakeh rural district, Iran in 2007, 20 rodents
were collected (Fig. 1). Measurements of four exter-
nal characters (total length, tail length, ear length and
hindfoot length in mm) and weight (g) were taken
from these specimens, which were also karyotyped
in accordance with the conventional bone marrow
method. Systematic important characters of the body
and cranium (incisors, molars, occipitonasal, condy-
lobasal, zygomatic, tympanic bullae, length of nasal,
diastema, anterior palatine foramina, tympanic bul-
lae; width of tympanic bullae, upper cheek teeth,
lower cheek teeth, rostrum, mandible and height of
skull) of rodents were studied. A total of 20 slides
were prepared for each specimen, and well-spread
metaphase cells were analyzed.

Cranium size was measured with Calipers. The dip-
loid number of chromosomes (2n) were determined
by examining photographs of the slides. The skin,
skulls and karyotype preparations were deposited in
Parasitology and Mycology Department, School of
Medicine, Isfahan University of Medical Sciences,
Iran.

Results

The karyotyped specimens were identified as M.
persicus (17 specimens) and N. indica (3 specimens).
The results of external and cranial of five adult speci-
mens of M. persicus and three adult specimens of N.
indica from Dehsorkh, Mobarakeh County, Isfahan
Province are summarized in Tables 1 and 2, respec-
tively. Their measurements were comparable with
the reported sizes of these species.

Karyotype study:  Karyotype study revealed diploid
chromosome number of  2n = 42 in 17 specimens of
M. persicus from south of Isfahan, Mobarakeh rural
district (Figs. 2 and 3). The autosomal set included
18 pairs meta and submetacentric and three pairs
acrocentric chromosomes. Both sex chromosomes
were submetacentric with smaller Y-chromosome
compared to X-chromosome.

Three karyotyped specimens of N. indica showed the
diploid chromosome number of 2n = 42. Their auto-
somal set included 17 pairs meta and submetacentric

Fig. 1: Colony of  rodents reservoir of ZCL from
Dehsorkh foci around Isfahan, Iran

Fig. 2: Chromosome set of M. persicus

Fig. 3: Female karyotype of M. persicus from
Dehsorkh foci around Isfahan, Iran
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and four pairs of acrocentric chromosomes (Figs. 4
and 5).

Discussion

The objective of the current study was to determine
the closely related rodent species through karyotypic
study, determination of chromosomal variabilities
and chromosomal abnormalities along with morpho-
logic identification of them that will help to identify
the species specificity as reservoir host of cutaneous
leishmaniasis in an endemic area to control the dis-
ease in future.

Rodents belonging to Gerbillinae subfamily are the
main reservoir hosts of ZCL in Iran. The results of
current study showed M. persicus and N. indica were
two completely differentiated rodent species that
were collected from a new focus and they could also
be differentiated morphologically.

External characteristics of M. persicus and N. indica
collected in a new focus were comparable with
Etemad rodent identification key characters8. The
external and cranial measurements of adult speci-
mens of the collected specimens were also matched
with above. Our karyotype  finding of M. persicus

Table 1. The external and cranial measurements of five adult specimens of M. persicus from Dehsorkh, Mobarakeh
County, Isfahan Province

Characteristics (mm) Specimen numbers

F1 M2 F3 F4 F5

Total length 325 378 295 295 215

Head and body length 200 210 135 145 135

Tail length 125 168 160 150 80

Hind foot Length 40 42 43 39 42

Ear length 20 18 19 20 20

Weight (g) 300 100 100 100 75

Zygomatic width 21/3 22/1 21/6 18/5 21/7

Least interorbital width 5/8 8/7 8/4 7/3 8/3

Condylobasal length 42/7 38/1 41/1 40/2 39/4

Occipitonasal length 45/7 42/1 43/3 43/5 44/7

Cranial width 18/9 11/2 13/2 18/2 17/7

Length of nasal 17/3 16/5 16/9 12/7 19

Length of diastema 11/9 11/7 12/9 11/9 11/8

Length of anterior palatine foramina 7/2 8/9 8/2 9/9 7/5

Length of tympanic bullae 11/1 11/9 11/2 11/8 11/1

Width of tympanic bullae 9/3 8/3 10/6 9/8 7/7

Upper cheek teeth 6/9 5/7 6/3 6/7 6/8

Lower cheek teeth 5/6 6 5/4 5/7 5/5

Height of skull 15/7 14/5 14/4 15/7 15/1

Width of rostrum 4/4 4/3 5/8 4/4 4/5

Mandible 20/8 13/5 22/1 21/4 21/6

F—Female; M—Male.
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Table 2. The external and cranial measurements of three
adult specimens of N. indica from Dehsorkh, Mobarakeh

County, Isfahan Province

Characteristics (mm)            Specimen numbers

1F 2M 3M

Total length 320 325 310

Head and body length 210 200 210

Tail length 110 125 100

Hind foot length 37 40 35

Ear length 19 20 18

Weight (g) 300 125 391

Zygomatic width 29/4 28/7 29/5

Least interorbital width 9/6 11/8 10/2

Condylobasal length 43/7 42/7 41/7

Occipitonasal length 45/9 44/7 46

Cranial width 17/6 17/9 17/8

Length of nasal 20/8 18/9 19/2

Length of diastema 15/6 14/9 14/7

Length of anterior
  palatine foramina 8/5 7/6 9

Length of tympanic bullae 8/6 8/6 8/6

Width of tympanic bullae 6/9 6/4 6/5

Upper cheek teeth 9/9 11/7 10/2

Lower cheek teeth 8/7 8/7 8/7

Height of skull 13/3 15/1 14

Width of rostrum 8/9 7/4 7/6

Mandible 29/3 29/3 29/3

F—Female; M—Male.

Fig. 4: Chromosome set of N. indica

Fig. 5: Male karyotype of N. indica from Dehsorkh foci
in and around Isfahan, Iran.was consistent with those given by Matthey9, Nuri et

al10,Vorontsov & Korobitsina11, Benazzou et al3,

and  Nuri and Ercument12, but different from that
given by Matthey13 who reported that the diploid and
the fundamental number of 42 and 74, respectively.
These findings support the proposed stable diploid
number of chromosomes in M. persicus populations.

Biometrical comparisons of M. persicus could not be
made because of the insufficient specimen numbers
in both the present study and in other published pa-

pers, but the tail length given by Vinogradov and
Argyropulo14 is longer than that in Iranian speci-
mens. Furthermore, the karyotype finding of N. in-
dica was consistent with those given by Matthey9.

In conclusion, this is the first report of M. persicus
and N. indica as two potential reservoirs of ZCL in
some endemic areas of Isfahan, Iran with confirmed
morphological and karyotyped identification. Further
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studies on leishmaniasis infection of these rodents are
warranted.
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