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ABSTRACT 
 

Visceral Leishmaniasis (Kala-azar) is a serious health problem in some northern and south western parts of Iran. The 
incidence of kala-azar caused by Leishmania infantum has recently increased in Nourabad-Mamassani district of Fars 
Province, in the south of the country. This study was designed to determine the role of asymptomatic dogs as host reservoir 
of L. infantum in this new formed focus and detection of prevalence of infection near them. A total of 20 asymptomatic 
stray and sheep dogs were randomly sampled. The Buffy coat layer of their peripheral blood was used for DNA extraction 
and PCR. A species specific seminested PCR was used for DNA amplification using LINR4, LIN17 and LIN19 primers. 
These primers amplified variable area of the minicircle kDNA of Leishmania parasites. Of the 20 sampled dogs checked for 
leishmanial kDNA, six (30%) were found naturally infected. It is concluded that, dogs (Canis familiaris) even if asympto-
matic, is considered as the domestic host reservoir of kala-azar in this endemic focus. 
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INTRODUCTION 
 

The leishmaniasis is parasitic diseases wide-
spread in the old and new world with great epi-
demiological diversity. They are caused by about 
20 species of Leishmania, protozoa transmitted 
by the bite of female sandflies (Diptera: Psy-
chodidae). Visceral leishmaniasis which its causa-
tive agent is Leishmania infantum (Syn. L. cha-
gasi) is a severe, often fatal disease common in 
the Mediterranean region and in Latin America 
(Peters 1987). In the Mediterranean region, do-
mestic dogs (Canis familiaris) are the main do-
mestic reservoir hosts and sandflies be-longing 
to the subgenus Larroussius of the genus Phle-
botomus are the principal vectors (WHO 1990). 
In Iran, there are currently two main endemic 

foci of kala-azar caused by L. infantum: one in 
the north-west and the other, within Fars Prov-
ince, in the south (Edrissian 1999). Dogs, red 
foxes (Vulpes vulpes), golden jackals (Canis 
aureus) and wolves (Canis lupus) are thought to 
be the reservoir hosts (Hamidi 1982, Edrissian 
1993, Mohebali 2005). Besides, L. infantum has 
been isolated from some rodents such as Meriones 
persicus and Mesocricetus auratus and these 
animals are considered as secondary reservoirs 
of kala-azar in Iran (Mohebali 1998). Two sand-
fly species (Phlebotomus alexandri and Ph. Kan-
delakii) have been recently introduced as the 
proven vector of disease in south and northwest 
of Iran, respectively (Azizi 2006, Rassi 2005). In 
the last few years the incidence of VL in Mahoor-
Milaty district, Nourabad-Mamassani county 
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which lies, at about 50◦ 35'E, 29◦ 51' N and 1500 
m above sea level, in Fars Province (southern 
Iran), has suddenly increased. In 2003 there were 
eight cases of the disease (all of them aged< 10 
yr) in villages that had a combined population 
of only about 4000 person (Unpublished data). 

The main aim of the present study was to 
determine the prevalence of leishmanial infec-
tion in dogs and investigation on the role of as-
ymptomatic ones in being host reservoir of VL 
in this new focus. 

 
MATERIALS AND METHODS 
 
Sampling  

The study was carried out in the Mahoor-
Milaty District, Nourabad-Mamassani County 
in Fars Province, southwest Iran. Peripheral 
blood samples were collected, randomly from 
20 asymptomatic stray and owner dogs (about 
20% of dogs population in the study area). The 
Buffy coat layer was separated from whole 
blood after being centrifuged at 2500 rpm for 
10 min. 
DNA extraction 

A 5µL of each sample was used for DNA 
extraction. DNA was extracted as described else-
where (Motazedian 2002). Briefly, 100µL of 
lysis buffer [50mM Tris-HCl (pH 7.6), 1mM 
EDTA and 1% Tween20] and 12µL of a Pro-
teinase K solution (containing 19 µg of the en-
zyme/ml) were added, in a 1.5ml microcentri-
fuge tube. The homogenate was then incubated 
at 37 °C overnight before 300 µl of a Phenol: 
Chloroform: Isoamyl alcohol mixture (25:24:1, 
by Vol.) were added. After being shaken vigor-
ously, the tube holding the mixture was centri-
fuged (10000 g for 10min) and then the DNA in 
the supernatant solution was precipitated with 
400 µl cold, pure ethanol, resuspended in 50µl 
double-distilled water, and then stored at -20 °C 
until it could be tested for leishmanial kDNA. 
PCR 

An assay based on the seminested PCR was 
used for amplification of variable area of the 
minicircle kDNA (with a slight modification) as 

described elsewhere (Aransay 2000). The com-
bination of primers LINR4 (forward), LIN17 
(reverse) and LIN19 (reverse) was used in a 
seminested PCR technique (Table 1). These prim-
ers were designed within the conserved area of 
the minicircle and contained conserved sequence 
blocks (CSB), CSB3, CSB2 and CSB1, respec-
tively (Brewster 1998). 

The first amplification reaction was carried 
out in a total of  25µl contained 250µM of each 
deoxynucleoside triphosphate (dNTPs), 1.5mM 
MgCl2, 1U Taq polymerase (Cinagene, Tehran), 
1µM LINR4, 1µM LIN17 and 5µl of DNA ex-
tract, in 1X PCR buffer (Boehringer Mannheim, 
Mannheim, Germany), overlaid with mineral oil. 
The mixture was incubated in a CG1-96 thermo-
cycler (Corbett Research, Sydney, Australia) at 
94 ºC for 5 min followed by 30 cycles, each 
consisting of 30s at 94 ºC, 30s at 52 ºC and 1 
min at 72 ºC. After the last cycle, the extension 
was continued for a further 5 min. The second 
round was carried out, with the addition of a   
40 µl solution containing buffer, MgCl2, dNTPs 
and Taq polymerase as described above for the 
first round and 1µM LIN19 primer for 33 cy-
cles (94 ºC for 30s, 58 ºC for 30s and 72 ºC for 
1min) and final extension at 72 ºC for 10 min. A 
5µl sample of each PCR product was resolved in 
a 1.5% agarose gel. The bands were then stained 
with ethidium bromide and visualized under ultra- 
violet trans-illuminator.  
 
RESULTS 
  

A total of 20 collars of asymptomatic stray 
and owner dogs were sampled. Infection to 
Leishmania kDNA was observed in 6 (30%) 
cases. Species specific primers identified the 
parasites as L. infantum, the causative agent of 
kala-azar. Parasites were identified by compar-
ing the size of the band produced from a test 
sample with those produced from the reference 
strains. Reference strains of L. infantum (MCAN/ 
IR/96/Lon49), L. tropica (MHOM/IR/89/ARD2) 
and L. major (MHOM/IR/54/LV39) were used 
as standards. Bands of 720, 760 and 560bp, in-
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dicated the above standards, respectively. The 
visualized obtained bands of positive samples 
were similar to standard L. infantum, which was 
equal to 720bp (Fig. 1). 
 

Table 1. Sequences of the primers used in this study 
 

Primer Sequence 

LINR4 (Forward) 
 

5'- GGGGTTGGTGTAAAATAGGG-3'

LIN17 (Reverse 
for 1st round) 
 

5'- TTTGAACGGGATTTCTG -3' 

LIN19 (Reverse 
for 2nd round) 
 

5'- CAGAACGCCCCTACCCG -3' 

 

 
 

Fig. 1. The results of Seminested PCR  based of DNA 
extracted from Buffy coat of whole blood of dogs. The 

bands shown on 1.5% agarose gel stained with ethidium 
bromide, correspond to molecular weight markers (Lanes 
1and 8), Reference strains of Leishmania tropica (Lane 
2), L. major (Lane3), L. infantum (Lane 4), Blank (Lane 

5), Two infected dog samples (Lanes 6 and 7). 
 
DISCUSSION 
 

A thorough knowledge of Leishmania ecol-
ogy and epidemiology is required for control 
programs of leishmaniasis especially in endemic 
areas. Identification of reservoir hosts as well as 
detection of probable or proven vectors are the 
main problems which epidemiologists faced to. 
In many areas, however, despite considerable 
research on VL, the main reservoir hosts and 

the species of sandfly responsible for most trans-
mission have still to be identified. L. infantum 
infections are responsible for VL in at least 70 
countries. In most endemic areas it is widely 
believed that domestic dogs are the principal 
hosts.  

The main evidences are as follows: isolated 
parasites from dogs are indistinguishable from 
those in humans; relatively high infection rates 
in dogs; positive correlation between dogs and 
human prevalence, and occurrence of asymp-
tomatic infected dogs (Mazloumi Gavgani 2002). 

Characterization of parasites in the past was 
mainly based on the clinical manifestations, 
geographical foci of distribution of the disease 
in humans and biological characteristics of the 
parasites in laboratory animals; however more 
recently new methods such as isoenzymes and 
PCR based techniques have been used for char-
acterization (Ardehali 2000). 

The high sensitive technique of PCR has 
been used formerly for detection of Leishmania 
in sandflies (Aransay 2000, Kato 2005, Rassi 
2005, Azizi 2006) and reservoirs (Le Fichoux 
1999, Lachaud 2002). Aransay et al. in 2000, 
used the LINR4, LIN17 and LIN19 primers 
(which have been used in this study) for detec-
tion of leishmania infection in sandflies of 
Greece (Aransay 2000). Our results showed that 
specific PCR on Buffy coat was a sensitive and 
suitable method for detection of Leishmania in-
fections. Working with peripheral blood is non-
invasive, straightforward and easy to repeat 
which easily can be used for owner dogs (La-
chaud 2002). 

In Iran, there are many evidence, for natural 
Leishmania infections in domestic dogs, golden 
jackals and red foxes (Hamidi 1982, Edrissian 
1993, Mohebali 2005) and some rodents (Mo-
hebali 1998). The infection rate of dogs in other 
well-known endemic foci of disease of country, 
mainly based on serological DAT method, is 
lower  than our finding (Nadim 1978, Edrissian 
1993, Mohebali 2001).According to our results, 
consist of high infection rate of dogs to L. in-
fantum (30%), this animal is introduced as the 
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main reservoir host of kala-azar in Mahoor-Mi-
laty district, Noorabad-Mamassani county of 
Fars Province in south west of Iran and as-
ymptomatic infected dogs should be considered 
as an important reservoir of infection for vec-
tors. Undoubtedly, this region can be considered 
as a new formed endemic focus of kala-azar in 
Iran. Recently, we found Ph. alexandri (Azizi 
2006) and fox [unpublished data] infected with 
L. infantum in this area. 

The importance of the current method for 
detection of infectivity in asymptomatic dogs is 
apparent. Our finding could provide a clue for 
planning of disease control in the endemic areas 
by the authorities.   

 
ACKNOWLEDGEMENTS 

 
The authors would like to thank the School 

of Public Health and Institute of Health Re-
search, Tehran University of Medical Sciences, 
for their financial support. They are also grate-
ful to. Dr M Mohebali for his kind helps, GH 
Asgari and D Mehrabani for their assistance in 
the sampling and M Kalantari for helping with 
molecular assays. 
 
REFERENCES 
 
Aransay AM, Scoulica E, Tselentis Y (2000) 

Detection and identification of Leishmania 
DNA within naturally infected sandflies 
by semi-nested PCR on minicircle kineto-
plast DNA. Applied Environ Microbiol. 
66: 1933-1938. 

 Ardehali S (2000) Characterization of Leishma-
nia isolated in Iran: serotyping with spe-
cies specific monoclonal antibodies. Acta 
Trop. 75: 301-307. 

Azizi K, Rassi Y, Javadian E, Motazedian MH, 
Rafizadeh S, Yaghoobi Ershadi MR, Mo-
hebali M (2006) Phlebotomus (Paraphle-
botomus) alexandri: a probable vector of 
Leishmania infantum in Iran. Ann Trop 
Med Parasitol. 100(1): 63-68. 

Edrissian GH, Nadim A, Alborzi AV, Ardehali 
S (1999) Visceral leishmaniasis: the Ira-
nian experiences. Arch Iran Med. 1:22-26. 

Edrissian GH, Ahanchin AR, Gharachahi AM 
(1993) Seroepidemiological studies of 
visceral leishmaniasis and search for ani-
mal reservoirs in Fars province, southern 
Iran. Iranian J Med Sci. 18: 99-105. 

Brewster S, Aslett M, Barker DC (1998) Ki-
netoplast DNA minicircle database. Para-
sitol Today. 14: 437-438. 

Hamidi AN, Nadim A, Edrissian GH, Tahvil-
dari-Bidrouni G, Javadian E (1982) Vis-
ceral leishmaniasis of jackals and dogs in 
northern Iran. Trans Roy Soc Trop Med 
Hyg. 76: 756-757. 

Kato H, Uezato H, Katakura K, Marco M, 
Barroso J, Gomez P, Mimori E, Korenaga 
T, Iwata M, Nonaka H, Hashiguchi Y 
(2005) Detection and identification of 
Leishmania species within naturally in-
fected sandflies in the Andean areas of 
Ecuador by a polymerase chain reaction. 
Am J Trop Med Hyg. 72(1): 87-93. 

Lachaud L, Marchergui-Hammami S, Chabbert 
E, Dereure J, Dedet J, Bastien P (2002) 
Comparison of six methods using periph-
eral blood for detection of canine visceral 
leishmaniasis. J Clinic Microbiol. 40(1): 
210-215. 

Le Fichoux Y, Quaranta J, Aufeuvre J, Lelievre 
A, Marty P, Suffia I, Rousseau D,  Kubar J 
(1999) Occurrence of Leishmania infantum 
parasitemia in asymptomatic blood donors 
living in an area of endimicity in southern 
France. J Clinic Microbiol. 37(6): 1953-1957. 

Mazloumi Gavgani S, Mohite H, Edrissian GH, 
Mohebali M, Davies C (2002) Domestic 
dog ownership in Iran is a risk factor for 
human infection with Leishmania infan-
tum. Am J Trop Med Hyg. 67(5): 511-515. 

Mohebali M, Hajjaran H, Hamzavi Y, Mobedi 
I, Arshi S, Zarei Z, Akhoundi B, Manouche-
hri K, Avizeh R, Fakhar M (2005) Epide-
miological aspects of canine visceral 



Iranian J Arthropod-Borne Dis, (2007), 1(1): 38-42                                                         Y Rassi et al.: The Seminested PCR Based… 
 

42 

leishmaniasis in the Islamic Republic of 
Iran. Vet Parasitol. 129: 243-251. 

Mohebali M, Hamzavi Y, Edrissian GH, Forouz-
ani A (2001) Seroepidemiological study 
of visceral leishmaniasis among humans 
and animal reservoirs in Bushehr prov-
ince, Islamic republic of Iran. East Mediterr 
Health J. 7: 912-917. 

Mohebali M, Poormohammadi B, Kanani A, 
Hajjaran H, Edrissian GH (1998) Ro-
dents: another group of animal hosts of vis-
ceral leishmaniasis in Meshkin-Shahr 
district, Islamic Republic of Iran. Iranian J 
Publ Health. 4(2): 376-378. 

Motazedian MH, Karamian M, Noyes HA, 
Ardehali S (2002) DNA extraction and am-
plification of Leishmania from archieved, 
Giemsa stained slides for the diagnosis of 
cutaneous leishmaniasis by PCR. Ann 
Trop Med Parasitol. 96: 31-34.   

Nadim A, Hamidi N, Javadian E, Tahvildari 
Bidrouni E, Amini H (1978) Present status 
of kala-azar in Iran. Am J Trop Med Hyg. 
27(1): 25-28. 

Peters W, Killick-Kendrick R (1987). Leishma- ni-
asis in Biology and Medicine. Academic 
Press, New York. 

Rassi Y, Javadian E, Nadim A, Zahraii A, 
Vatandoost H, Motazedian MH, Azizi K, 
Mohebali M (2005) Phlebotomus (Lar-
roussius) kandelakii the principal and 
proven vector of visceral leishmaniasis in 
north west of Iran. Pak J Biol Sci. 8(12): 
1802-1806. 

World Health Organization (1990) Control of 
the leishmaniasis. Report of a WHO ex-
pert committee. Technical Report Series 
No. 793. WHO, Geneva. 

 
 
 
 

 
 


