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ABSTRACT

Leishmaniasis, is one of the common diseases amangns and animals caused by different speciesotfzna of
the Leishmania genus species and is seen in threesfof cutaneous, mucocutaneous and visceral xgiglasis in
humans. Leishmaniasis life cycle includes of livimga vertebrate creature and an invertebrate carrHumans,
dogs and wild canines and a number of small mamsadé as rodents or wild rodents, Hyrax (hare) atath
which is a primate from the bear’s family in CertPanerica and some species of marsupials are censitas the
main repository of Leishmaniasis. Now cutaneoushlei&aniasis is endemic in 88 countries, and its gdence is
estimated around 13 million people. Cutaneous hamtiasis have been reported in 11 provinces ouR®f
provinces in the country and is a health problerays-province and Shiraz is one of cutaneous leistiasés
infection centers and Shiraz is the fourth focuscaofaneous leishmaniasis. Recently some studieshen
identification of different species of rodents weoaducted in different areas of Fars province c8ifrars province
is one of the endemic areas of Leishmaniasis Zgidsodents as reservoirs of the disease and aflobdents are
observed in passenger terminals of Shiraz Thetieepossibility of the spread of disease in cashefnfection of
the rodents and transition of the disease to pagses. Therefore 20 mice were hunted by trappinthogefrom
Kaveh and Karandish passenger terminal (10 rodéms each terminal). After taking blood sample freach
rodent, a smear was provided for microscopic exation. Also, muzzle, ears and feet were sampledadied
anatomy, internal organs of the animal such as Ither and spleen were sampled too and the sampkse w
smeared too for microscopic examinatidratally, 50 samples including (ear, muzzle, livasleen, feet samples
were provided from 10 rodents from each terminatalty 20 rodents). Then due to the high sensytiat the
samples, DNA and PCR were extracted. In microscexénination method none of the smears were pesithile
after PCR method among the 50 samples of the partdce bodies which were examined from Karandisiinal
of Shiraz, 2 samples (liver) were infected to ttaomLishmaniasis and among the 50 samples of Hresf the
body of mice which were examined from Kaveh terhoh&hiraz, one sample (spleen) was infected fiantom
lishmaniasis. Totally among the 100 samples pralidem different parts of rodents (60 samples frdrrodents
from each terminal) 3 percent were positive. SiRaes province is one of the endemic areas of Lastisis and the
rodents are considered as the disease reservoir ardt of rodents are seen in the terminal of Shjrand
according to the infection of these rodents andisraission of disease to the passengéese is the possibility of
the spread of disease. Therefore more investigat@md the implementation of some actions sucheaddhktruction
of the rodents' nests can be an effective stelpari¢ld of prevention of further spread of thecdise.

INTRODUCTION

Leishmaniasis is a common disease among humansawindals caused by different species of protozoa of
Leishmaniasis genus [1]. This protozoan is trartsehito humans by the bites of sand fly of phlebatsrgenus in
the Old World and the New World and exclusively #re reservoir host of domestic and wild animals The
relative orientation of the parasite [offal or dkimuses the classic classification of parasitestiiree main types of
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leishmaniasis, including cutaneous leishmaniasgsseval and mucocutaneous. [2]. Cutaneous Leistassnis a
major health problem in Iran and Fars Provincenis of the infection centers in our country. Eveegrythe disease
causes lesions in addition to a waste of humarggneredicine, health and economic energy [3].

History

For the first time, Cunningham in 1885 during threrf€h victory over Tunisia, observed protozoa mekudates of
French troops. In 1900, Leishmaniasis in autopsy Bfitish soldier who had died of fever, and spleegaly in the
area of Dum Dum, near Calcutta in India ,observedlisthings from the prepared smear from spleeriratspn
under the microscope , which considered them thisecaf the patient death. In 1903 Donovan in médichool
discovered Leishmaniasis parasites in the splee¢heopatients who had died from intermittent fesad enlarged
spleen and because of this, the cause of diseasaamaed Leishmaniasis donovani. Ross also intratliieegenus
Leishmaniasis in 1903, and Rogers in 1904 was tabkél the parasite and see flagellated formstfa first time.
In 1911 Vnyvn raised this possibility that Phlebutes may be a carrier in Leishmaniasis transmigdipn

Thus, leishmaniasis body was found as the causeataheous leishmaniasis and visceral. Cutaneosisniginiasis
disease has long been known in Iran. Abu Ali Simaghie book of law had mentioned a long-term injunedned
Kheiroone. In Science society’s convention, a cetars wound called Ghodooh kheiroone, has been omeatiand

is almost similar to cutaneous leishmaniasis. 1651 %erman doctor Pollack, one of the professofdarblfonoon
medicine school of Tehran wrote a comprehensiverggmn of the cutaneous leishmaniasis and consdié
equated with Dokme-Baghdadi and Dokme Halabi. Frothers who engaged in the study of cutaneous
leishmaniasis in Iran; were Nlygan 1913 Gashe 1BdB5- doctor Sheikh 1913. And other researcherssdide
studies related to epidemiology of sand fly speadtigical features and treatment of the diseask fanthe first
time the existence of kala-azar in Iran was regbioe Doctor Yahya Pooya in 1328.

Classification of L eishmaniasis

Leishmaniasis, is a parasite of the family of Trypsomiasis, Category of Kinetoplastid, phylum of
Trypanosomatid and the genus of leishmaniasis diutwo sub-genus of Leishmaniasis and Vianiaekaplast is

a kind of mitochondrial DNA including genome makddsi that are capable of replication and transaniptvithout
the need to have nuclear enzymes.

Leishmania genus includes more than 30 specie®thapecies and sub-species of it are infectideutoans it [9-
7]. Although all species and strains of Leishmasiase morphologically and structurally similartlaue different
in terms of infectiveness, epidemiology and geoliegd distribution, host [including the original $to vector and
reservoir], the enzymes structure [zymodemes] aNé Dompounds in kineptoplast.[10].

In some categories Leishmania is divided into twaugs of the new and old World 1. The Old Worlddtenania
includes:

» Species causing cutaneous leishmaniasis: L. majtmppica, L. aethiopica-

e Species causing visceral leishmaniasis: L. infantiundonovani

» Species causing diffuse cutaneous leishmaniaseethiopica

2. New World Leishmania includes:

» Species causing leishmaniasis: L. mexicana, L. am&rsis

» Species causing visceral leishmaniasis: L. infaniunchagasi.

Table 1.1 taxonomy of Leishmania[11]

Kingdom Protista
Subkingdor | Protozoi

Phylum Sarcomastigophoré
Sub-Phulum| Mastigophora
Class Z00 mastigophora
Order Kinetoplastida

Sub order Trypanosomatina
Family Trypanosomatidae
Genus Leishmania
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Recently with the creation of several methods ttemieine Leishmania species like Isoenzyme ideiatiioo

method, analysis of some parts of DNA, using momaal antibodies, investigation of the propertiesuoti gene in
promastigote Leishmania phase, it has been shoatritth above classification was not complete arishibeania’s
genus is as a whole. And now new species of Leigkarend strains have been identified in the wdnlaking 15
separate enzymes and as the number of these enfyinuetection of new strains and the speciesdeeimsing, the
classification of these parasites is not yet beenptetely and definitively presented [6].

In the urban leishmanious foci, the dogs are ieféédtke the humans and domestic and wild dogs \iened
infected in Tehran, Mashhad, Neyshabour, and Baguntly. Nowadays, the infected person is knowmatays,
the infected person is known as the main sourcerlodn kind Leishmania and as soon as sand fliet thigir
activity, they can be easily infected by bitingdafed person.

Isfahan, Lotf Abad, Torkaman sahara, Varamin, ahdh&d are included in the rural leishmanious fekich in

the north and the north east are the main souréoofbimos Epimos . Natanz, a city in Isfahan, Kdstan, east
Azarbayejan, and Boushehr are the main source ofinMe Lebicus, Tatra Indica,Persicus, Tatra Indicus
respectively.

Literaturereview

In 2005, Buaki and his colleagues presented sofieeniation about leishmaniasis in West Africa. Aatiag to
their report, the rodents were of the most impdrtaservoirs of the disease in the area, for exanydstomys
erythroleucus and Tatera gambiana are the impamaents of the reservoir of disease in Senegal Q%veria and
et.al (2005) studied on 123 rodents in Brazil appliad PCR method on the rodents’ skin and bloodpes after
the extraction of DNA, 18% of the blood samples 4r&%o of the skin samples in rodents were pos{thé.

Helhazar and et.al in 2013 did some studies omdtients of Sinatra and Symbria of Portugal. Thepniidied the
genus and species of the rodents according todpeiarent features after collecting 30 rodenthe$¢ areas. Some
samples from both ears, liver and spleen were geaviand after staining by Giemsa method, Real-B@G& was
done on the samples. In their study, there wereo®énts belong to Mus musculus species that in 28%hem
Lishmanious parasite was proved. In addition tlepprted the existence bf infantum. (17)

Rosi’s investigation in 2000-1999 was of the priynegsearches on rodents as tlegshmaniasis reservoir in Fars
province. He and his colleagues studied on thentsdef Arsanjan region in Fars and hunted 59 radéoim this
region by trapping method. After cultivation andndocof PCR method on samples, it was shown that @Btbe
rodents were infected to the parasite. (18)

Mohebali and et.al (2004), collected 556 roderasfendemic areas of Iran in different seasons.rAdtentification
of the rodents’ genus, in 18.6% of the rodents,ekistence of Leshmanious parasite was reportedigfhr direct
observation and RAPD-PCR. There were major Leshamanfour species of the rodents (Rhombomys opimus
Meriones libycus Tatera indica Mer. Hurrianae) and for the first time the existerod Toranika Lishmania was
reported in the country.(19) Rosi and et.al in 20@vVestigated the rodents of Marvdasht region ansFprovince.
Collecting of 126 rodents, they noted that accaydimthe rodents’ apparent features, 75.4% of theenMerones
Libycus, 14.3% are Cricetulus migratorius, and ¥#®.&e Microtus arvalis. After PCR method, 8.4% ddridnes
Libycus parasites were introduced as major Lishassireservoir. (20)

MATERIALSAND METHODS
The required chemical substances are listed ibélmv table:
Sampling
In the summer of year 94, 20 alive rot or big mowsee hunted from central areas (Karandish termowated in
east north of Shiraz- Kaveh terminal located irt @edsShiraz) by trapping method. Then the mice wesasferred

to the competitive and empirical medicine centemeflicine science university of Shiraz and werd kefphe cages
till the time of sampling.
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Sample preparation from hunted rodents

At first the mice of each area were numbered fohetistrict separately and then were anesthetigdatamine and
Zaylozin and were investigated apparently. The the&ranimal was blood let and a spear was provifted
microscopic investigation from the gained bloods@®kome samples were taken from muzzles, earsandrid the
samples were kept in separate containers dishegjanimg the features. Then the animals bodies \aaetomized
and internal members of the animal such as lived, spleen were sampled too and a spear was profrigiediver
and spleen samples for microscopic investigatiome Tollected samples were transferred to the pealagy
laboratory for doing the investigations.

Table 3.3 therequired chemical substances

Chemical substance$ manufacturer| Country
Chloroform Merck Germany
Alcohol Iso imyl Merck German'
Acetate sodium Merck Germany
Ethanol 100% Merck Germany
K proteinase Sina gene Iran
Tris Merck Iran
Gel Red Gibco Germany
DNA ladder Sina gene Iran
dNTP Sina gene Iran
Loading Dye Sina gene Iran
Mgcl2 Sina gene Iran
10X buffer Sina gene Iran
Primer Takapou Zist Iran
Phenol Sina gene Iran
Taq DNA polymerasg  Bioflaux Germany

The prepared spears
The prepared spears from the liver and spleen ataiaed by Giemsa stain and fixed methanol for osicopic
investigation of Lishmania.

Giemsa staining:

Giemsa is one of the stains of Romanovski groupisuptlovided in form of prepared solution. At figincentrated
stoke of stain will be diluted with sterilized tliled water in concentration of 1 to 10 and th&airsng will be done
using Giemsa staining in the following way:

1. After the preparation of smear, it was fixed &ty dried using fixed methanol, 1 ml of stain svpoured on the
lamella which were horizontally placed in traysstdining.
2- after 12 minutes the lamella are washed witlewanhd the sedimentations are cleaned with gas.

The lamella are placed in lamella vertically todseed and then they are used. Molecuteestigation of separated
samples of the rodents. The DNA extraction of #sswethod. In order to extract DNA from tissue, gtesnol-
chloroform method was used. At first, the tissueseabrought out from the -80 degree centigradezé&em® reach to
the temperature of the environment. Then 25-30f ghetissue were weighted with an exact digitalsand were
put in a 2ml micro tube.

150 micro liter of lubricious Buffer (1 cc NaCl OM + 1 cc Tris 20 Mm +2.5 cc EDTA 25 Mm 150 pl SD8)d 10
micro liter of k proteinase were added to each darapd after doing vortex, the sample was locate85 degree
centigrade ben Mari about 16-20 hours, so thatitsee gets completely lubricious.

* Phenol chloroform is amyl alcohol solution with tregio of 25:24:1 and the same volume of lubricbuffer
was added to each sample

» The micro tube contents got vortex about 10 minsitethat a milky solution will be gained.

» The sample got centrifuged with 12000 rpm in alfoatinutes.

* The top clear liquid was transferred to the newet@tmolar acetate with pH=5.3 and 0.1 of the volahelear
solution was added to the micro tube.

* 100% ethanol was added to micro tube at the ragetiofies of the solution.
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» The sample was placed in the -20 degree centidradeer for about 20 minutes after getting vortex.

» The sample got vortex and was centrifuged for 10uteis in 4 degrees centigrade and with 12000 rfter, a
bringing out from the freezer.

» The micro tube contents were exited gently in a thay the made sedimentations not be exited.

» 1000 micro litters of 70% alcohol were added to shenple and then the sample was put in room colthen
shaker for 15 minutes.

» The sample was centrifuged with 12000 rpm in 4 éegrcentigrade for 5 minutes and the micro tubéeots
were exited gently.

* Then the alcohol was exited and the tube door gehed so that the extra alcohol would be evaporated

30 micro liters sterile distilled water were addedhe sample and vortex was done. The tubes imgudNA were
kept in 4 degree centigrade refrigerator and faglmaintenance in -20 degree centigrade freezer.t®the use of
phenol-chloroform all the above steps were dorseénilized condition and under the laminar hood.

Yekta Tajhizama kit was used for extraction of DI#8m some tissues. At first, the tissues were dxitem -80
degree centigrade freezer same as before, to tedhk environment temperature. Then 25-30 gr eftitsue were
weighted by the exact digital scale and put inZmal micro tube.

1. According to the method of the study, the kit ofo2@icro litters of TG1 buffer and 20 micro liter$ lo
proteinase were added to each micro tube and tbe mibes were incubated for 24 hours in 60 degreatigrade
so that the tissue got lubricious.

2. 200 micro liters TG2 buffer were added to each mtabe and the micro tubes were put in 70 degreegrade
for 10 minutes.

3. 200 micro liters cold absolute ethanol were addededach micro tube and all the micro tube contens wa
transferred to the kit extraction column and wagtrifiged for 1 minute with 8000 rpm.

4. The tube placed under the column was removed aradvaube was replaced.

5. 500 micro liters of washing buffer were added toheeolumn and the content was centrifuged for luteirwith
14000 rpm. This phase was repeated once again.

6. A DNAse free micro tube was placed under each colamd 30 micro liters of releasing buffer were abte
each column.

7. Finally the contents were centrifuged for 2 minutéh 14000 rpm. The micro tube includes DNA thet kept
in -20 degrees centigrade.

All the above steps were done in sterilized cond&iand under the laminar hood. Both methods wsed in this
thesis.

The measur ement of the concentration and purity of extracted DNA

1-1.5 ul of the extracted DNA was prepared on thendNDrop device and th¥alues corresponding to the
concentration and purity were read from the devloethis simple and exact method, the amount of kdy
absorption was measured by DNA bases. DNA molecdies to the presence of aromatic bases of adenine,
thymine, cytosine and guanine have high absorbancthe ultraviolet limitation. Therefore the absanice
measurement of the DNA solutions is a good indext$odegree of purity.

The maximum of DNA molecule absorption is in wawgjh of 260 nm. On the other hand, DNA solutionsally
have some protein contamination ahé maximum absorption of the protein solutions ugs db the presence of
aromatic acids such as tryptophan phenylalanimesitye and alanine in wavelength of 280nm. Theggftine
absorption rate in wavelengths of 280/260 is deitegth The absorbance is a good criteria for detetion of
Protein / DNA ratio in a sample and in other wortti®, purity degree. Therefore, to determine thecentration of
dissolved DNA, its absorption should be determined wavelengths of 260 and 280 nm.
A desired and purified DNA sample will have 280/2&Bsorption ratio in the range of 1.7-2.1 and 280/2
absorption ratio in the range of 2-2The absorption ratio of 260-280 less than the rapatl amount shows protein
contamination and the absorption ration of 230-B&3 than the mentioned amount shows contamin&tiGome
substances including carbohydrate and phenol.
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PCR method

PCR is a technique which is used for amplificatadra specific area of DNA strands that is calledyeéa DNA.
Target DNA can be a single gene, or part of a gegreenon-coding areas. Most of PCR methods haveapacity
of amplification of DNA with 10 k Bp. Although sontechniques have been designed for amplificatiodQokilo
base pairs. PCR method involves the following steps

1. Step 1. Starter phase: It consists of DNA heat leaton at a temperature of 95-94 ° C for 5-1 rntésuIf the
reaction is done as hot start, this step can bemged. In the Hot start method one of the main poumnds of the
reaction like Taq polymerase enzyme is addedheratompounds when the reaction temperature s éigpugh
(94 degrees centigrade) and the DNA is completehatlred. This method is used to prevent nonspeqmifiducts
and also primer-dimer and increases the specifidithe reaction.

2. Denaturation phase

3. Hibridation phase (annealing): the temperatureibfidiation is often considered about 3-5 degreedeuM

primer temperature.

4. Prolongation phase

5. Final prolongation phase

PCR method was done on the extracted DNAs besidesyiontrol during a simultaneous process andnilesi
condition using amplifier primers. Nucleotide seqce of used primers was as following:

* Forward (Lin4): 5" 5-GGGGTTGGTGTAAAATAGGG-3' 3’
* Reverse (Lin17): 5" TTTGAACGGGATTTCTG 3

Table 3-4 the concentration and amount of used substancesfor each samplein PCR

Substance Amount(micro liter)
Amplicon master mix| 12/5

DNA 3

H20 8/5

Primer forward 0/5

Primer reverse 0/5

3-5 Thermocycler thermal plan for PCR

Step Cycle | Temperature © Time
Primary denaturation 1 95 3 minutes
Denaturation 95 30 seconds
Annealing 30 54 30 seconds
Extensiot 72 45 seconc
Final extensio 1 72 10 minute

Electrophoresis on agar ose gel
PCR products on 1.5 % agarose gel with 100 elelstnegsis based pair of ladder marker, and then giraise of
the UV trans illuminator were observed and photpheal.

Preparation of TAE buffer (50X)

To produce one liter TAE buffer (50X), 242 mg Tpswder was dissolved in 500 ml of distilled wafEhen 100
ml of Na2 EDTA.2H20 (PH = 8) 0.5 and 57.1 ml acetoid were added to it and eventually its volumeched to
one liter.in order to provide gel, the amount of @TAE (1X) and 0.45 grams of agars powder wasimtot the
microwave to melt well, then 2 micro liters of Gell were added to it and was poured to the elduti@sis tank
which was pre-prepared, then for 30 minutes it aitewved that the gel got ready and cool. The sasplere
loaded on the gel wells and connected to the elpletresis devices. Voltage of 85 mV was used.

Examined samples

This study investigates the infection of huntederfrom Karandish and Kaveh terminal s of Shiraletshmaniasis
through PCR method in year 2015. The informatiothei@ng of this study was cross-sectional and digtsee. In
this study, 10 mice from Karandish and 10 mice fiéaveh terminal were hunted.
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Preparation of samplesfrom hunted mice

The samples were prepared from the muzzle, earéeghdf mice and after the anatomy of each micggear was
prepared from the liver and spleen of the micenfi@roscopic investigation, so that a total of 1pears (from the
ears, muzzle, feet, liver and spleen of 20 miceni@roscopic investigations and 100 samples (sesiaken from
the muzzle, ears, feet, blood, liver and splee2Oafice) for molecular methods.

The microscopic investigation of taken samples from therodents
After staining and investigating of the obtaineéas, any suspect samples were not found in spears.

Molecular investigation of samples taken from radésy PCR:

In this study, PCR method was done after DNA exiwmadrom samples of ear, nose, blood, liver, splaed foot of
each mouse. 2 samples (liver) out of 50 bodiesioéfim the Karandish terminal of Shiraz were inéelctvith major
Leishmania (Figure 1-4 and 2-4) and the other 48p$éas were clean. One sample (spleen) out of 5@lesnof
body parts of the mice in Kaveh Terminal was indelcvith Leishmania infantum (Figure 3-4, 4-4) ahd bther 49
samples were clean.

M 1 2 3 4 M

600 bp 700 bp

Figure 4-1: PCR of taken samplesfrom therodents

M: marker
1 and 2: the sample of liver of infected rodentetgor leishmania
3: spleen sample of infected rodents to infantwmntiania

4: negative control
M 1 2 3 4

600 bp

Figure 4-2: PCR on infected liver samplesto major lieshmania

M: marker

1: positive control of major leishmania

2, 3: liver samples of infected rodents to majshithania
4: negative control

M 1 2 3 M

700 bp

Figure 4-3: PCR on infected spleen sampleto infantum leishmania
M: marker
1: positive control of infantum lishmania
3: negative control

732



Koroush Dabiri et al Int J Med Res Health Sci. 2016, 5(11):726-735

Table 4-1: theamount of infection of taken samples from rodentsto lieshmania using PCR method

The place of sample collecting muzzle | ear | foot | spleen| liver | blood
Karandish terminal The number of infected parts 0 0 0 0 2 0
0 0 0 0 YA 0
Kaveh terminal The percent of infected parts 0 0 0 1 0 0
0 0 0 %2 0 0

100

B0

[

sl uaj

A0

20

Chart 4-1: the percent of frequency of infected and un-infected rodents

According to the above table and chart, 85% of tb@ents were healthy and 15% of them were infetted
leshmanai. Therefore the diffusion of lishmaniaggée from 3% of infected mice is possible.

DISCUSSION AND CONCLUSION

The current project investigates on the infectibmunted mice from Karandish and Kaveh terminal$Shiraz to
leishmania by PCR method in year 2015. After samgpiiom liver, spleen, foot, muzzle, ears of theerand doing
of lamella preparation tests, and staining and RGkas identified that the spleen of one rodentrframong 50
samples related to different parts of 10 mice whiehe taken from Kaveh terminal and 2 liver samfilesn among
50 samples related to different parts of mice bodifeKarandish terminal were infected to lieshmania

Iran is one of the countries that has high outbdkishmania, so that many studies have been dorieishmaina
reservoirs in different areas of this country. Istady that has investigated about leshmanai itraleareas of Asia
and the Middle East, almost 24630 reports of lestimautbreak in Iran have been recorded betweers \2G04-
2008, that is a big number.

Isfahan, Kerman, Khorasan, Fars, Khuzestan, llaragntanshah, Baluchistan, and Tehran provinces are of
important foci ofcutaneous leishmaniasis and infected areas in Arecording to yearly statisticsyral leshmanisis

in more than half of the provinces, such as the/ipoes of Isfahan, Kerman, Khorasan, Fars, Khumedtam,
Kermanshah, and Tehran and Baluchistan is considesea health problem. Therefore some investigatadout
rodents as leshmaniasis reservoir in different ateae been done. The recognition of leshmaniaaiasjtes
through the microscopic observation of stained lEmeith Giemsa is usually accompanied with errod ats
results are not certain.

For exact recognition of this parasite, the sejanraif parasite, its cultivation, and injectionasensitive laboratory
animal or use of isoenzyme method are needed iigiementation of all of these steps is time consgnénd
expensive andequires parasites multiply in large numbers. lkceng years the methods leading on DNA including
PCR are used very often in Iran since these mettod$ have the mentioned limitations and alsogimall amount

of DNA in infected tissues is possible.
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Rosi and et al, in an investigation in 2004 studied reservoirs and carries of lishmaniasis in mrheeas of
Marvdasht in Fars province. After preparation ohédla from ear and skin of 126 rodents and implesaten of
nested-PCR, 8.4 percent of rodents were consicdesdtie major leishmaniasis reservoirs. In our stglgg PCR
method 3% infection was obtained. Nadim and e1986) sampled from skin wounds, blood, liver, spleand ear
of the rodents and in their study the percentagafettion only with microscopic method was highdahe amount
of 60% was reported. While in our study no infectftom microscopic method was observed.

According to Nicolas and et.al (2002) reports angestigations it is better to do the sampling freans, foot, liver,
spleen for recognition of leishmaniasis, that i@ turrent study in addition of these parts, the zteuaf the rodents
were sampled too. In the current study, in additiorpreparation of spear from liver and spleen dam@PCR
method was used too, because this method can rieedipe small amount of parasite due to its higisgity, so

the unreal negative recognitions will be decreagsf).

Although the microscopic methods are simple and, they have little sensitivity especially on oldunds. In
Mehrbani study, microscopic methods, culture, aG&RPn foot, ear, spleen, liver, and bone marrowptesnof the
rodents in different foci of Fars province were @ared. The samples were positive in microscopichout and
culturing and 62 samples were positive in PCR ntbtad this difference was statistically significant

In the current study after spear preparation fromrland spleen, no specious case was observdtkisamples
while after implementation of PCR, 3% of the ob&airsamples from 20 rodents were positive.

In Davami et.al study (2004) on 55 rodents of Jahrio Fars province, it was reported that throughRPC
method,14.6% of rodents were infected to Lishmésnitdsat the result of the current study is lesd tfacourse
needs more population of rodents.

Since Fars province is one of the endemic arediesifmaniasis and the rodents are considered azsleevoir of
the diseases and a lot of rodents are observexirmirtals of Shiraz, regarding the infection of thesdents and the
transfer of these disease to the passengers ifhlgosBherefore more investigations and impleméotabf some
actions such athe destruction of rodents’ nests can be an effectep for preventing from further spread of the
disease. It is obvious that the identification amdestigation of epidemiologic aspects of this d&e including
rodents, and human infection for the purpose ditiigy with the diseases and presenting of conwhit®ns and
prevention are essential

REFERENCES

[1] WHO. Tropical disease research, progress 1975-18@ghlights 1993-1994, fprogram, report of the
UNDP/world Bank/WHO. Special program of researct @aining in tropical disease (TDR). 1995: 135-136

[2] Ashford R. The leishmaniases as emerging and regngezoonoses. International journal for parasgglo
2000; 30(12):1269-81.

[3] Epidemiologic condition of Lishmaniasis in the coyn(Ministry of healthcare and medical educatibealth
resistance, general office for prevention and abmf disease. 2001. P. 6-13.

[4] Ardehali, S., Reaee, H., Nadim, A. leshmania astreaniasis, ? edition. Tehran publication press. 1994.

[5] Saebi, |. parasite diseases in Iran, single-cadeaties, '5 edition, Tehran, Islamic Revolution education
publication. 1990.

[6] Gharavi, N, J. medical cell comprehensive book. gadd from parasitology book. Professor Biour. Tahra
Teimpurzadeh publication. 1999. P. 105-206.

[7] Jeffrey D C, Manson-Bhar PEC. Leishmaniasfseé, Hunter's tropical Medicine, 1984, 574-93.

[8] Beaver PC, Jung RC, Coppe W. Clinical Parasitol&tyed, Lea & Febiger Philadelphia, 1987, 55-100.

[91 WHO. Control of the leishmaniasis, report of WH(ex committee, technical report series. 1990, 198.
[10]Brown, N., Athari, A. 2006. Medical parasitology! &dition. Tehran. Abeige. P. 80-91.

[L1]Rezaeean, M., Masoud, J., Yaghubi Ershadi, M. fiatagy basics. Tehran. Mir publication. 2009. 343.
[12]Nadim A, Aflatoonian M. Anthroponotic cutaneousslananiasis in the city of Bam, southeast Iran.i&m@an
Journal of Public Health. 1995;1: 15-24.

[13]Edrissian GH, Ghorbani M, Tahvildar-Bidruni G. Mames persicus, another probable reservoir of zdonot
cutaneous leishmaniasis in Iran. Transactions ®fRbyal Society of Tropical Medicine and Hygien87%;69(5-
6):517-9.

734



Koroush Dabiri et al Int J Med Res Health Sci. 2016, 5(11):726-735

[14] Yaghoobi Ershadi MR, Akhavan HR, Mohetali M. Memafibycus and Rhombomys opimus ( Rodential
Gerbillidae) are the main reservoir hosts in a fieus of ZCL in Iran.Trans.R.Soc.Trop. Med.1996583-504.
[15]Boakye D, Wilson M, Kweku M. A review of leishmasia in West Africa. Ghana Med J. 2005;39(3):94-7.
[16]Oliveira FS, Pirmez C, Pires MQ, Brazil RP, PachB& PCR-based diagnosis for detection of Leishanami
skin and blood of rodents from an endemic areaut&reous and visceral leishmaniasis in Brazil. Neaey
parasitology. 2005;129(3):219-27.

[17]Helhazar M, Leitdo J, Duarte A, Tavares L, da Foad®. Natural infection of synathropic rodent spedius
musculus and Rattus norvegicus by Leishmania iofanin Sesimbra and Sintra—Portugal. Parasites &ovec
2013;6(1):1

[18]Rassi Y, Jalali M, Javadian E, Moatazedian M. Gomdition of Meriones libycus (Rodentia; Gerbillidaes)the
main reservoir host of zoonotic cutaneous leishamsiin arsanjan, fars province, South of Iran §:2000).
Iranian journal of public health. 2000.30(3-4):14.3-

[19]Mohebali M, Javadian E, Yaghoobi Ershadi M, AkhavAn Hajjaran H, Abaei M. Characterization of
Leishmania infection in rodents from endemic a@abe Islamic Republic of Iran. 2004.

[20]Rassi Y, Gassemi M, Javadian E, Rafizadeh S, MdtameH, Vatandoost H. Vectors and reservoirs of
cutaneous leishmaniasis in Marvdasht district, st Islamic Republic of Iran. 2007.

735



