
Iranian J Publ Health, Vol. 36, No.1, 2007, pp. 85-88 

85 

Leishmania tropica: Another Etiological Agent of Canine 
Visceral Leishmaniasis in Iran. 
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Abstract 
Background: Dogs have been previously reported to be reservoirs of Leishmania infantum as the etiological agent of 
human visceral leishmaniasis in Iran. We report a case of canine visceral leishmaniasis (VL) caused by L. tropica from 
the north- west of Iran where human visceral leishmaniasis is endemic. Methods: The canine VL was initially screened 
by dipstick rK39 and direct agglutination test, then the dog was dissected and obtained samples were examined by para-
sitological (direct exam, cultivation) and molecular techniques (RAPD-PCR and RFLP-PCR). Results: Leishmania para-
sites were found in spleen and liver of the dog. The serological tests for the detection of specific anti-leishmania antibod-
ies showed positive results. Conclusion: L. tropica as another agent of canine VL was determined. 
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Introduction 
Leishmania infantum is the main etiological 
agent of canine visceral leishmaniasis (CVL) 
around the Mediterranean Basin and also in 
Iran (1). The dog has also been demonstrated to 
carry L. infantum, principal causative agent of 
human visceral leishmaniasis in Iran (2). In 1993, 
L. tropica as principal causative agent of vis-
ceral leishmaniasis was isolated from veterans 
of operation desert storm (3, 4). Recently, there 
are some reports that L. tropica is isolated from 
both viscera of humans and dogs in some parts 
of Middle East (2, 5, 6). In this report, a case of 
CVL caused by L. tropica in Iran is described. 
  
Materials and Methods 
An ownership male dog with specific signs of 
CVL was observed in Takli village from Pars 
abad (Moghan Plane) near the Azerbaijan coun-
try in the north west of Iran where human vis-
ceral leishmaniasis (HVL) is endemic. Physical 

examination was carried out and blood sample 
was taken from the dog. The blood was centri-
fuged at 800×g for 5-10 min and serum was 
separated and tested for anti-Leishmania anti-
bodies using Dipstick rK39 (7) and direct ag-
glutination test (8, 9). The infected dog was dis-
sected and a few smears were prepared from its 
spleen and liver. All prepared smears were fixed 
by methanol, stained by Giemsa stain 10% and 
examined microscopically for the presence of 
amastigotes. Biopsy specimens were collected 
aseptically from spleen and liver and then cul-
tured into biphasic (NNN) and monophasic cul-
ture media (Schneider’s and RPMI 1640 me-
dia). The inoculation cultures were incubated at 
21 ºC and promastigotes were seen one-week 
post cultivation. Some Leishmania promas-
tigotes which had been isolated from spleen and 
liver of the dog following mass production in 
RPMI1640 (Gibco), were analyzed by RAPD-
PCR technique and compared the results with 
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standard species of L. infantum  (MCAN/IR/96/ 
LON49), L. tropica (MHOM/IR/99/YAZ1) and 
L. major (MRHO/IR/75/ER) using 4 primers 
including AB1-07 (5’ GGT GAC GCA G), A4 
(5’ AAT CGG GCT G), primer327 (5’ATA 
CGG  CGT C) and primer329 (5’ GCG AAC 
CTC C) in the School of Public Health, Tehran 
University of Medical Sciences (10-12). Also, 
the isolate was confirmed as L. tropica by RFLP 
analysis of PCR amplified from the sample us-
ing specific restriction enzyme discrimination 
under supervision of Prof. K.P. Chang from the 
University of Chicago, USA. 
 
Results 
We found an ownership male dog, approxi-
mately 8 yr old that was shown active CVL 
with typical signs including alopecia, cachexia, 
noise hyperkeratosis, mild splenomegaly and 
with no cutaneous lesions meanwhile, we found 
an old scar of CL on the face of the dog’s owner. 
Anti-Leishmania antibodies were detected at a 
titer of 1:20480 using the cut-off value of 1:320 
and above by DAT and also the result of Dip-
stick rk39 was positive. Hypertrophy of the 
liver, spleen with a severe infiltration by mono-
nuclear cells and hyperplasia of macrophages 
with a great number of amastigotes in their cy-
toplasm were observed after necropsy. The spe-
cies of this isolate was identified as L. tropica. 
Profile of the Leishmania isolate, showed high 
similarities to profile of L. tropica in human CL 
by RAPD-PCR (Fig. 1, bands: 4 and 5) and con-
firmed by RFLP-PCR method with nagt-gene 
fragment by K.P.Chang from the University of 
Chicago, USA.  
 
Discussion 
The canidae family especially domestic dogs 
are the most important source of L. infantum in-
fection for humans (1). One of the Leishmania 
sp. isolated from a domestic dog in northwest-
ern Iran near the Azerbaijan country was identi-
fied as L. tropica. This Leishmania species as a 

cause of visceral leishmaniasis in humans and 
dogs was described recently (2-6).  
In Iran, L. tropica is the most important agent 
of urban cutaneous leishmaniasis and VL is 
known to be caused by L. infantum (13, 14). A 
molecular-epidemiology survey which was car-
ried out for the isolation and characterization of 
Leishmania spp., isolated from CVL in an en-
demic focus of visceral leishmaniasis in north-
west of Iran from 2002 to 2004 where infantile 
cases of VL caused by L. infantum, were identi-
fied (2). Based on the previous experiments 
(11, 12), we used RAPD-PCR method for char-
acterization of Leishmania isolate. Since RAPD- 
PCR does not require previous knowledge of 
primer sequence and only randomly decamer 
with 60-70% G/C content is sufficient. We could 
use different primers with different genomic 
DNA samples or both. The profile obtained by 
RAPD could discriminate among Leishmania 
species. 
Since the results of RAPD is highly dependent 
on parameters that may vary from one laboratory 
to another thus, the isolate was confirmed by 
PCR-RFLP method with nagt-gene fragment by 
Prof. K. P.Chang from the University of Chi-
cago, USA. 
This is a report for the isolation of L. tropica 
from viscera of a domestic dog with typical 
signs of CVL in Iran. This finding raises the 
question of possible consequences on the epi-
demiology of L. tropica in the region, even if 
the significance of this single case is uncertain. 
It should be mentioned that in the last five 
years, cases of HVL have been reported from 
pars-abad near the Azerbaijan country. Active 
dog surveys in the areas are necessary to detect 
the same cases of the disease. 
These findings should help for more under-
standing of epidemiological aspects of leishma-
niasis in northwest of Iran. 
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Fig. 1: Random amplified polymorphic DNA (RAPD) 
profiles obtained from the Leishmania stocks and isolates 
with the AB1-07 primer. Lanes 1,3,6,7 are L. infantum 
and lane 4 L. tropica (dog). Reference stocks lanes 2 and 
5 are: L. infantum and L.tropica respectively. M: 100 bp 
size marker (XIV) (Roche). 

 
Acknowledgements 
This study was financially supported by the In-
stitute of Public Health, Academic pivot for 
Education and Research, Tehran University of 
Medical Sciences: Projects No:241/82/54/6 and 
241/74/81/3/5. 
We thank the staff of the District Health Center 
of Ardabil and Pars-abad. The authors would 
like to thank Dr KP Chang from the Chicago 
University, USA for identifying of Leishmania 
sp. by PCR-RFLP. 
 
References  
1. WHO Expert Committee (1990). Control of 

the leishmaniases. Tech Rep Ser NO. 
793. 

2. Mohebali M, Hajjaran H, Hamzavi Y, Mo-
bedi I, Arshi Sh, Zarei Z, et al. (2005). 
Epidemiological aspects of canine vis-
ceral leishmaniasis in I.R. Vet Parasitol, 
129 (3-4): 243-51. 

3. Magill AJ, Grogi M (1993).Viscerotropic 
leishmaniasis caused by L. tropica in 
veterans of operation desert storm. New 
Engalnd J Med, 238(19): 1383-87. 

4. Magill AJ, Grogi M (1994).VL due to 
Leishmania tropica in a veteran of op-
eration desert storm who presented two 
years after leaving Saudi Arabia. Clin 
Infec Dis, 19(4): 805-7. 

5. Sacks DL, Kenneyr T, Kreutz RD, Jaffe CL, 
Gupta AK, Sharma MC, et al. (1995). In-
dian Kala-azar caused by Leishmania 
tropica. Lancet, 345 (8955): 959-61. 

6. Guessous-Idrissi N, Berraagm B, Riyad M, 
Sahibi H, Bichichi M, Rhalem A (1997). 
L. tropica: Etiological agent of a case of 
canine visceral Leishmaniasis in north-
ern Morocco. Am J Trop Med Hyg, 
57(2): 172-73. 

7. Mohebali M, Taran M, Zarei Z (2004). 
Rapid detection of Leishmania infantum 
infection in dogs: Comparison study 
using an Immunochromatographic dip-
stick rK39 test and direct agglutination. 
Vet Parasitol, 121(3-4): 239-45. 

8. Harith A, Salappendel RJ, Reiter I, Knapen 
F, Korte P, Huigen E, et al. (1989). Ap-
plication of a direct agglutination test 
for detection of specific anti-leishmania 
antibodies in the canine reservoir. J  
Clin  Microbiol 27(10): 2252-57.  

9. Edrissian Gh H (1996).Visceral leishmani-
asis in Iran and the role of serological 
tests in diagnosis and epidemiological 
studies. In: Parasitology for the 21 cen-
tury international (Eds.), Ozcel and 
Alkan. pp: 41-9. 

10. Noys HA, Belli AA, Maingoon R (1996). 
Appraisal of various random amplified 
polymorphic DNA-Polymerase chain 
reaction primers for Leishmania identi-
fication. Am J Trop Med Hyg, 55(1): 98-
105. 

11. Mohebali M, Motazedian MH, Parsa F, 
Hajjaran H (2002). Identification of 
Leishmania species from different parts 
of Iran using a random amplified poly-
morphic DNA in human, animal reser-
voirs and vectors. Med J Islamic R Iran, 
15(4): 243-46. 

1     2     3     4    5     6    7      M  



H Hajjaran et al: Leishmania tropica… 
 

88 

12. Hajjaran H, Mohebali M, Razavi M.R, 
Rezaei S, Kazemi B, Edrissian Gh.H, et 
al. (2004). Identification of Leishmania 
Species Isolated from Human Cutane-
ous Leishmaniasis, using Random Am-
plified Polymorphic DNA (RAPD-PCR). 
Iranian J Publ Health, 33(4): 8-15. 

13. Nadim A, Javadian E, Seyedi-Rashti MA 
(1994). Epidemiology of leishmaniasis 
in Iran In: Leishmania parasites and 

leishmaniases. Eds, Ardehali, Rezai and 
Nadim. 2nd ed, Tehran University Press, 
Iran, pp. 178-80. 

14. Mohebali M, Hamzavi Y, Edrissian Gh.H, 
Forouzani AR (2001). Seroepidemi-
ological studies of visceral leishmani-
asis among humans and animal reser-
voirs in Bushehr Province- south of I. R. 
Iran. Eastern Mediterr Hlth J, 7(6): 912-
17. 

 

 
 


