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Abstract

Background & objectives: Cutaneous leishmaniasis (CL) has been recently emerged in new foci,
posing a public health problem. Increasing cases of CL have been reported during recent years from
a border area between Iran and Pakistan, a previously non-endemic area. The present study was
designed for epidemiological and parasitological characterization of the disease for the first time in
this area.

Methods: A total of 3100 individuals from the city of Mirjaveh and its four rural districts were
randomly selected and surveyed from March 2005 to February 2006. Microscopic examination, in
vitro culture, mouse inoculations and species-specific kDNA-PCR assay were carried out for
Leishmania detection and species identification.

Results: CL was endemic in an important rural district of Mirjaveh, presenting active lesions and
scars in 6.6 and 9.5%, respectively. The highest rates of both active lesions and scars were found in
the age group of 10 years or under with significant differences (p <0.05) comparing to the older age
groups. No association between genders and the rate of leishmaniasis was observed (p >0.05). The
most affected location was upper limb, 39.2% of ulcers and 41.7% of scars. Inoculation of the
clinical isolates on Balb/c mice, led to the development of ulcers in the animals, implying that the
causative parasite is Leishmania major. The PCR amplification also generated amplicons specific
to L. major.

Conclusion: It can be concluded that Mirjaveh is an endemic region of cutaneous leishmaniasis as
a new focus due to the recent emergence in this border area of south-east of Iran with a major
contribution of L. major, as the causative parasite species.
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Introduction

Emergence or re-emergence of cutaneous leishmania-
sis (CL) has recently occurred in many countries1–4.
Both zoonotic and anthroponotic cutaneous leishma-
niasis (ZCL and ACL) have been prevalent in a num-
ber of rural and urban areas of Iran. They have also
emerged in new foci during recent decades5,6.
Mirjaveh is located along the border areas between

Iran and Pakistan in eastern part of Sistan va
Baluchestan Province, south-east of Iran. It is also
close to the border area between Iran and Afghani-
stan. This town is important, particularly with regards
to the economical activities and exchange between
people of both sides of the border.

Sistan va Baluchestan Province basically has not pre-
viously been known as an important endemic area for
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leishmaniasis. Frequent reports of CL are only re-
corded from a restricted rural area of Chabahar port
in the southern part of the province which is hundreds
of kilometres far from the present study area,
Mirjaveh. Both Leishmania major and L. tropica are
also prevalent in parts of the neighbouring countries,
namely Pakistan7–10 and Afghanistan11–15.

There was no report of CL outbreak or epidemic in
Mirjaveh before 1996. An outbreak of CL occurred
in a couple of villages of Mirjaveh for the first time
in 199616. Then, the number of reported cases rose
annually from a few in the early years to more than
400 in 2005 (unpublished data, provincial local
health services) having caused a major public health
problem in this area. However, the disease was not
epidemiologically characterised. We investigated a
number of CL cases with focus further on their clini-
cal features and phenotypic categorization that was
almost synchronous with the present study and the
obtained results were published earlier17. But the
present study is a population based survey, designed
to determine the epidemiological measures in all
parts of the study area to be used in planning a more
accurate control programme.

Material & Methods

Study area: Mirjaveh with more than 40,000 popu-
lation and 313 villages across the border between
Iran and Pakistan and few kilometers distant from
Iran-Afghanistan border, is situated 70 km south-east
of Zahedan, the capital of Sistan va Baluchestan
province, south-eastern Iran. Different ethnic groups
including Baluchi, Fars, Afghan and Pakistani are
settled in this Iranian border area, and several inhab-
itants usually move across the border with concern
to their jobs, business or visiting their relatives in the
neighbouring countries, Afghanistan and Pakistan.
Mirjaveh is at an altitude of 1373 m above the mean
sea level, with annual precipitation of 15.5 mm and
a relative humidity of 24%. The average annual tem-
perature is 21.7ºC. The study was carried out during
a period of 12 months, since March 2005 to Febru-
ary 2006.

Sampling: A total of 3100 individuals, representative
of the whole population, were randomly selected
using systematic clustering. The study area was geo-
graphically divided into five parts, including the city
of Mirjaveh and four rural regions, Tamin, Joon-
abad, Ladiz and Mil-e-72 and the samples were clus-
tered and allocated according to the population
distribution. Questionnaires were completed by
house-to-house visit and interview for collecting
epidemiological information including sex, age, edu-
cation, occupation and the presence of ulcers or scars
during March to April 2005. A follow-up visit was
made in November 2005 to January 2006 for record-
ing new cases. There was an arrangement for report-
ing possible new cases with active lesions that could
appear amongst the selected sample, during the in-
tervals between the two visits. Clinical information
that was recorded in a separate form for each case,
included site, size and number of the ulcers or scars
as well as the course of the disease. Possible travel-
ling experience and date of travelling to other en-
demic areas inside or outside the country were also
questioned. The patients having ulcers were referred
to the local clinics or health centres, to take scrapings
by an experienced laboratory technician for light
microscopic examination and in vitro inoculation.
Informed and free consent was obtained from the
participants and the parents of children before inclu-
sion to the study. All patients with confirmed leish-
maniasis were treated in a local clinic, accordingly.
Statistical analysis of the epidemiological data was
performed using Chi-square, Fisher’s exact test, or
Linear trend exact tests in the software SPSS 10, ac-
cordingly.

Parasitology and laboratory methods: For micro-
scopic examination, at least two Giemsa-stained
slides for each patient were prepared with smears
from scrapping of the edge of ulcers. At least, 100
microscopic fields with x 1000 magnification under
a light microscope were observed for the detection
of Leishmania amastigotes before considering the
samples as negative. In vitro culture was conducted
using NNN media (Novy-MacNeal-Nicolle) as de-
scribed previously17. The NNN promastigote isolates
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from 14 samples were subjected to bioassay for para-
site identification. They were inoculated into the tails
of 28 Balb/c mice and the animals were periodically
monitored for developing lesions. Their positive
leishmanial lesions were subsequently confirmed by
both microscopic examination and the NNN sub-
culture. The inoculated mice were sacrificed after the
tests. The experimental mice were maintained and
cared according to the guidelines for use of labora-
tory animals in research, provided by the Research
Ethics Committee at Zahedan University of Medical
Sciences.

DNA extraction and PCR assay were performed on
either NNN promastigote isolates or direct specimens
(a total of 32 out of 50 samples) as described ear-
lier17. The amplification target is a part of kinetoplast
DNA (kDNA), designed for identification and differ-
entiation between L. major (620 bp) and L. tropica
(800 bp)18; the required materials were provided in
a kit (Cinna-Gen, Iran). The DNA size marker for
analysis of the PCR results was GeneRuller 100 bp
DNA ladder (Fermentas).

Results

Cutaneous leishmaniasis was found to be consider-
ably endemic in an important rural area, Mil-e-72. No
cases with active lesion were found in the other four
studied districts. Only a single case of scar was found
in a rural settler in Tamin. Mil-e-72 is the most popu-
lated rural area of Mirjaveh with more than 70 vil-
lages distributed along the border. Out of the 762
visited persons in this area, 50 cases (6.6%) found to
have active lesions and a number of 72 individuals
(9.5 %) showed scars. Few cases of active lesions
were found during the first visit from March to April,
whereas, majority of the cases were found in the sec-
ond visit, November 2005 to January 2006.

The participants included 394 (51.7%) males with
5.84% active lesions and 10.4% scars, respectively
and 368 females with 7.39% active lesions and 8.4%
scars. No significant differences were observed in the
prevalence of ulcers or scars between two different

genders (p >0.05). It was found that the cutaneous
leishmaniasis in this area was significantly more
prevalent in the age group of 10 years or under
(Table 1). The same age group was also shown with
higher scar rate.

The studied individuals in Mil-e-72 comprised of 495
Iranian and 267 non-Iranian inhabitants. The propor-
tion of infected cases (having active lesions) was
7.9% in Iranian vs 4.1% in non-Iranian inhabitants
with significant differences (p <0.05). However, the
difference in the rate of scars in these two groups
(8.3% in Iranians and 11.6% in non-Iranians) was not
statistically significant. None of the patients showed
a history of travelling to other endemic areas at least
one year prior to their contraction of the ulcer.

Distribution of the active lesions and scars in groups
with different occupation are detailed in Table 2. The
highest prevalence was seen in the pre-school chil-
dren, followed by the student group. This may be
relevant further to the ageing rather than occupation.
Other occupation groups were not significantly dif-
ferent in the prevalence rate of leishmaniasis. The
scar rate also appeared more prevalent in the pre-
school group; however, it was not statistically differ-
ent from that of other groups. The education level of
the people investigated in this study was not much
variable; most of them were uneducated (85% of
adults and 48% of all individuals) and the remaining
were also at low education level. However, the sta-

Table 1. The prevalence of active lesions and scars in
different age groups of CL patients in Mirjaveh

rural areas, south-east of Iran (2006)

Age group No. Lesions*           Scars*

(years) investigated
No. % No. %

≤ 10 294 29 9.9 33 11.2
11–20 205 10 4.9 19 9.3
21–30 115 5 4.4 9 7.9
>30 148 6 4.1 11 7.5

Total 762 50 6.6 72 9.5

*(p < 0.05).
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tistical analysis  showed no correlation between edu-
cation and leishmaniasis prevalence.

A total of 107 active lesions were observed in 50
patients, with average number of 2.14 per person and
maximum number of seven in one patient. The ma-
jority of the patients (58%) showed to have more than
one ulcer. They demonstrated 2, 3, 4, and ≥5 ulcers
in 28, 14, 10 and 6%, respectively. The remaining
42% presented only one ulcer. A total number of 96
scars were observed in 72 inhabitants with the aver-
age of 1.3 per person and maximum number of three
scars in six persons. Majority of the persons with scar
exhibited to have only one scar (76.7%); 15.1 and
8.2% presented two and three scars, respectively.

Analysis of the ulcers distribution in the body
showed 42 (39.2%) on hands as the most affected
location, followed by face (29.9%), legs (24.3%) and
on other parts of the body (6.6%). Similar distribu-
tion was observed for the scar locations, hands
(41.7%), face (36.5%), legs (17.7%) and other parts
(4.2%). Duration of the ulcers from onset until vis-
iting time, based on interview statements, was less
than one month in 53 (49.5 %), one to two months
in 41 (38.3%) and more than two months in 13
(12.2%) ulcers.

Microscopic examination detected Leishmania
amastigotes in 24 cases out of 50 (48%) and the NNN
culture led to the growth of promastigotes in 32
samples (64%). Using the combination of both mi-
croscopic and culture techniques, we could detect
parasites in most of the patients (82%). Mouse inocu-
lation with the NNN-isolated promastigotes resulted
in the occurrence and development of lesions in all
inoculated animals and the microscopic examination
of the animal lesions, all demonstrated the amastigote
forms of the Leishmania. Further characterisation of
the causative Leishmania species, using species-
specific kDNA-PCR amplification on the isolates, re-
sulted in the generation of a 620 bp DNA fragment
in all amplicons, corresponding to that of L. major
(Fig. 1).

Discussion

The results of the present study confirmed, for the
first time, a new endemic focus of cutaneous
leshmaniasis emerged recently in the border area of
Sistan va Baluchestan, south-east of Iran and that the
L. major is the causative agent of the disease in this
area. A relatively high prevalence of CL (6.6%) was
found in Mil-e-72 which is the most populated rural
area in Mirjaveh with over 70 villages along the bor-
der. A scar rate of 9.5% was also found in this area.
No case of CL disease was evident in the town of
Mirjaveh and its other three rural districts. However,
there may be a risk of potential transmission of CL
from bordering villages to those non-endemic dis-
tricts and needs consideration. Farming and agricul-

Table 2. The prevalence of cutaneous leishmaniasis in
different groups in Mirjaveh rural areas,

south-east of Iran (2006)

Groups No.        Lesions*    Scars**

investigated
    No.      %    No.    %

Pre-school 196 24 12.2 26 13.3
Student 134 11 8.2 11 8.2
Housewife 215 7 3.3 22 10.2
Labour 77 2 2.6 9 11.7
Farmer 52 3 5.8 1 1.9
Others 81 2 2.5 3 3.7

Total 755 49 6.5 72 9.5

*(p < 0.05);  **(p > 0.05).

Fig. 1: Gel electrophoresis of the Leishmania species-specific
PCR products (using kDNA marker) from the human
isolates obtained from patients with cutaneous leishma-
niasis in Mirjaveh, south-east of Iran. Lane M: 100 bp
DNA ladder; Lane 1: L. major positive controls; Lane
2: negative control; and Lanes 3–14: amplicons of rep-
resentative parasite isolates, IML51, IML52, IML53,
IML54, IML55, IML56 IML57, IML58, IML59,
IML60, IML61, IML12
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ture in the villages of Mil-e-72, is more traditional,
compared to the other four districts which are dis-
tantly apart. Predominant colonization of rodents in
this area was also observed during the visit. These
probably provide a reservoir potential for the
zoonotic CL type. We mentioned that the obtained
results imply the presence of zoonotic leishmaniasis
in this region, though further investigation is required
for finding the particular possible reservoir.

According to the interview statements, the subjects
had never left their residential villages for more than
a year, indicating local transmission. This further
confirms that the CL has emerged in Mirjaveh county
and led to establishing a new endemic focus in this
area. The trans-border movement of people in such
areas provides the capacity, in which parasite can be
introduced to non-endemic areas, leading to the
emergence of new CL foci, where ecological condi-
tions such as the presence of potential vectors and
reservoir hosts, are in favour of the parasite life-
cycle.

Comparison of the active lesion rate as well as the
scar rate between males and females showed no sig-
nificant differences; indicating that both genders
were equally affected, which is in consistent with the
results of studies reported elsewhere2,5,19–22. The age
group with the highest prevalence of CL was ≤10
years. Other studies showed that most highly infected
age groups with both ACL and ZCL are either
≤2022,23  or ≤103,19,20,24–26. One reason is that the
immunity against Leishmania parasite in adults is
more than that in children due to their previous ex-
posure to the parasite, however, this is the case in
older endemic areas. In our study area, as a new
focus, one may expect that the lesions would be
observed in all age groups without considerable dif-
ferences. Higher rate of lesions in children in the
study area is not clearly known, but their more out-
door activities may be one of the reasons, as proposed
previously3.

The highest rate of scars was also found in children
with 10 years age or under and this rate was lower in

the adults. This indicates further that the CL had not
previously been endemic in the study area and has
been recently emerged. In areas with a long history
of CL endemicity, the scar rate in the older age
groups is usually higher than that of the younger
groups. Job association of the CL in this area is not
remarkable. Despite the significant differences of
lesion rate in Table 2, it does not indicate reasonable
correlation between CL prevalence and occupation,
because the most prevalent group, as is shown in
Table 2, is children who are not involved with job and
can not be considered as occupation group. This dif-
ference is actually associated with age rather than
occupation. Further, there was no significant corre-
lation between scar rate and occupation.

Similar to the findings of some other studies5, the
most affected part of the body was upper limb
(39.2%) followed by the face (29.9%). Similarly, the
upper limb was the most affected site by the scars.
This is one of the usual characteristics of the ZCL;
whereas, in the ACL, the most commonly involved
site is face and the upper limb is the second most af-
fected site3,19,22. However, this is not always consis-
tent, and there are some reports indicating
predominant involvement of the face in ZCL6,23.
Single lesion was shown only in 42% of the patients;
whereas, single scar was demonstrated in the major-
ity of the persons with scars (76.7%). This can be due
to the fact that some ulcers do not necessarily lead to
the appearance of scars for several possible reasons,
i.e. immune system interference or early healing of
the ulcers, spontaneously or due to treatment. Dura-
tion of the disease until visiting time, in the major-
ity of the patients (87.8%) was stated to be two
months or less; only 12.2% had duration longer than
two months. This is similar to the clinical duration of
the acute form of CL that is usually short1. In the
clinical analysis of active lesions in 116 cases, simi-
lar results were presented earlier17; (a few cases over-
lapped in two studies).

The prevalence of the infection was found to be
higher in the second visit, predominantly between
November to January. It was decreased thereafter and
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disappeared by the end of winter. This seasonal en-
demicity in the study area is also in accordance with
the ZCL characteristics as was observed in other ZCL
foci5. The rate of scars between Iranian and non-Ira-
nian settlers was statistically insignificant. However,
the rate of active lesion in Iranian inhabitants was
significantly more than that of non-Iranians (mainly
Afghan). The reasons are not clearly known; possible
annual movements of a number of non-Iranians, in
particular seasons, to other areas that are probably
non-endemic, may be one of the reasons.

Combination of two detection techniques, micros-
copy and NNN culture, resulted in diagnosis of 82%
of the suspected cases. The negative samples may
have belonged to the lesions that have received anti-
leishmanial treatment or the old lesions with spon-
taneous healing progress. The occurrence and
development of lesions in all inoculated mice with
the NNN promastigote isolates, is in favour of iden-
tification of L. major in the evaluated samples. In ad-
dition, the species-specific kDNA-PCR confirmed L.
major as a causative parasite species in this area.

We propose that the emergence of CL in this part of
the country has been originated from other foci either
inside or outside the country. ZCL, as well as the
ACL are endemic in Pakistan7–10. In Afghanistan, it
is mostly due to L. tropica11–15. Several ZCL and
ACL endemic areas are known in Iran but they are
far distant from the study area. To find the original
source of the parasite, further studies such as geno-
type analysis of the Leishmania isolates in compari-
son with isolates from other CL endemic areas are
required. The vector in the study area has never been
investigated, but majority of sandflies, captured pre-
viously, were identified as Phlebotomus papatasi16.

It is concluded that Mirjaveh rural district is an en-
demic region of the cutaneous leishmaniasis as a new
focus in south-east of Iran, being recently emerged.
Further, L. major is a causative parasite species in this
area. Further studies are required to obtain more in-
formation about the vectors and to determine pos-
sible reservoir species in this region.

Acknowledgement

The authors would like to thank the authorities of
both Provincial Health Service and Zahedan Health
Service Centers for technical support. Special thanks
to the district health workers and personnel in
Mirjaveh for their kind cooperation. This research
has been granted as an inter-institutional project by
Zahedan University of Medical Sciences and
Kerman University of Medical Sciences, Iran.

References

1. Ashford RW. The leishmaniases as emerging and re-
emerging zoonoses. Int J Parasitol 2000; 30: 1269–81.

2. Sharma NL, Mahajan VK, Negi AK. Epidemiology of a
new focus of localized cutaneous leishmaniasis in
Himachal Pradesh. J Commun Dis 2005; 37:  275–9.

3. Aytekin, S, Ertem M, Yaðdýran O, Aytekin N. Clinico-
epidemiologic study of cutaneous leishmaniasis in
Diyarbakir Turkey. Dermatol Online J [serial on the
Internet] 2006 Mar [cited 2008 June 10]; 30(14): [about 6
p.]. Available from: http://dermatology.cdlib.org/123/
case_reports/leishmaniasis2/aytekin.html.

4. Rastogi V, Nirwan PS. Cutaneous leishmaniasis: an
emerging infection in a non-endemic area and a brief up-
date. Indian J Med Microbiol 2007; 25: 272–5.

5. Yaghoobi-Ershadi MR, Hanafi-Bojd AA, Akhavan AA,
Zahrai-Ramazani AR, Mohebali M. Epidemiological study
in a new focus of cutaneous leishmaniosis due to Leish-
mania major in Ardestan town, central Iran. Acta Trop
2001; 79: 115–21.

6. Talari SA, Talaei R, Shajari G, Vakili Z, Taghaviardakani
A. Childhood cutaneous leishmaniasis: report of 117 cases
from Iran. Korean J Parasitol 2006; 44: 355–60.

7. Mujtaba G, Khalid M. Cutaneous leishmaniasis in Multan,
Pakistan. Int J Dermatol 1998; 37: 843–5. Comment in:
Int J Dermatol 2001; 40: 159.

8. Bhutto AM, Soomro RA, Nonaka S, Hashiguchi Y. Detec-
tion of new endemic areas of cutaneous leishmaniasis in
Pakistan: a 6-year study. Int J Dermatol 2003; 42: 543–8.

9. Khan SJ, Muneeb S. Cutaneous leishmaniasis in Pakistan.
Dermatol Online J [serial on the Internet] 2005 Mar
[cited 2007 Aug 24]; 11(4): [about 10 p.]. Available from:
http://dermatology.cdlib.org/111/reviews/leishmaniasis3/
khan.html.

10. Marco JD, Bhutto AM, Soomro FR, Baloch JH, Barroso



 J  VECTOR  BORNE  DIS  46, MARCH 200942

PA, Kato H, et al. Multilocus enzyme electrophoresis and
cytochrome B gene sequencing-based identification of
Leishmania isolates from different foci of cutaneous leish-
maniasis in Pakistan. Am J Trop Med Hyg 2006; 75:
261–6.

11. Ashford RW, Kohestany KA, Karimzad MA. Cutaneous
leishmaniasis in Kabul: observations on a ‘prolonged epi-
demic’. Ann Trop Med Parasitol 1992; 86: 361–71.

12. Hewitt S, Reyburn H, Ashford R, Rowland M. Anthropo-
notic cutaneous leishmaniasis in Kabul, Afghanistan: ver-
tical distribution of cases in apartment blocks. Trans R
Soc Trop Med Hyg 1998; 92: 273–4.

13. Rowland M, Munir A, Durrani N, Noyes H, Reyburn H.
An outbreak of cutaneous leishmaniasis in an Afghan refu-
gee settlement in north-west Pakistan. Trans R Soc Trop
Med Hyg 1999; 93: 133–6.

14. Reithinger R, Mohsen M, Aadil K, Sidiqi M, Erasmus P,
Coleman PG. Anthroponotic cutaneous leishmaniasis,
Kabul, Afghanistan. Emerg Infect Dis 2003; 9: 727–9.

15. Murray HW, Berman JD, Davies CR, Saravia NG. Ad-
vances in leishmaniasis. Lancet 2005; 366: 1561–77.

16. Javaherian Z, Hayatgheib D, Abid KA, Salehi M. Epide-
miological survey of cutaneous leishmaniasis in Mirjaveh
district of Zahedan. Tabib-E-Shargh 1999; 1: 27–31. (A
persion journal affiliated to Zahedan University of Medi-
cal Sciences).

17. Fazaeli A, Fouladi B, Hashemi-Shahri SM, Sharifi I. Clini-
cal features of cutaneous leishmaniasis and direct PCR-
based identification of parasite species in a new focus in
south-east of Iran. Iranian J Pub Health 2008; 37: 44–51.

18. Mahboudi F, Abolhassani M, Tehrani SR, Azimi M,
Asmar M. Differentiation of old and new world leishma-
nia species at complex and species levels by PCR. Scand

J Infect Dis 2002; 34: 756–8.

19. Sharifi I, Fekri AR, Aflatonian MR, Nadim A, Nikian Y,
Kamesipour A. Cutaneous leishmaniasis in primary school
children in the south-eastern Iranian city of Bam, 1994–
95. Bull WHO 1998; 76: 289–93.

20. Yaghoobi-Ershadi MR, Hanafi-Bojd AA, Javadian E,
Jafari R, Zahraei-Ramazani AR, Mohebali M. A new fo-
cus of cutaneous leishmaniasis caused by Leishmania
tropica. Saudi Med J 2002; 23: 291–4.

21. Yaghoobi-Ershadi MR, Jafari R, Hanafi-Bojd AA.  A new
epidemic focus of zoonotic cutaneous leishmaniasis in
central Iran. Ann Saudi Med 2004; 24: 98–101.

22. Sharma NL, Mahajan VK, Kanga A, Sood A, Katoch VM,
Mauricio I, et al.  Localized cutaneous leishmaniasis due
to Leishmania donovani and Leishmania tropica: prelimi-
nary findings of the study of 161 new cases from a new
endemic focus in Himachal Pradesh, India. Am J Trop
Med Hyg 2005; 72: 819–24.

23. Momeni AZ, Aminjavaheri M.  Clinical picture of cuta-
neous leishmaniasis in Isfahan, Iran. Int J Dermatol 1994;
33: 260–5.

24. Zare S, Baghestani S. Cutaneous leishmaniasis in
Hormozgan, Iran. Int J Dermatol 2001; 40: 629–31.

25. Yaghoobi-Ershadi MR, Akhavan AA, Zahraei-Ramazani
AV, Abai MR, Ebrahimi B, Vafaei-Nezhad R, et al. Epi-
demiological study in a new focus of cutaneous leishma-
niasis in the Islamic Republic of Iran. East Mediterr Health
J 2003; 9: 816–26.

26. Gurel MS, Ulukanligil M, Ozbilge H. Cutaneous leish-
maniasis in Sanliurfa: epidemiologic and clinical features
of the last four years (1997–2000). Int J Dermatol 2002;
41: 32–7.

Corresponding author: Dr Asghar Fazaeli, Associate Professor, Medical School, Zanjan University of Medical Sciences, Zanjan,
Post Code: 4513956111, Iran.
E-mail: afparm1@yahoo.co.uk; fazaeli@zums.ac.ir

Received: 19 June 2008 Accepted in revised form: 24 December 2008


