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Abstract: Leishmaniasis is endemic of Iraq in both cutaneous and visceral form. The available tools for 

diagnosis and detection of Leishmania are nonspecific and may interfere with other species. In this study, 

Polymerase Chain Reaction (PCR) has been used to identify Iraqi isolate of visceral leishmaniasis 

(MHOM/ IQ/2005/MRU15) which a previously diagnosed by classical serological tests. PCR 

amplification was carried out using species-specific primers of Leishmania donovani. Four primer pairs 

of mini-circle DNA and ITS-1 were used.13A/13B, which is used to identify Leishmania as a genus, 

NM12, LITSR/L5.8S and BHUL18S, were used to detect the sub species of L. donovani. The result of 

PCR amplification of 13A/13B kDNA revealed that a band of ~ 120 bp. NM12, LITSR/L5.8S and 

BHUL18S primer pairs demonstrated bands of 204 bp, 320 bp and 311 bp, respectively. The results of 

this study are recommended to be used for identification of visceral leishmaniasis identification instead of 

time consuming and non-specific classical methods.  
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Introduction: 

 

Leishmaniasis is a vector-borne 

zoonotic disease caused by obligate 

intracellular parasitic protozoa of the 

genus Leishmania. The disease gets into 

human population when human, flies 

and the reservoir hosts share the same 

environment (1). Leishmaniasis is 

transmitted by the bite of phlebotomine 

female sand flies of the genera 

Phlebotomus and Lutzomyia, in the old 

and new worlds, respectively (2). 

According to reports, Leishmaniasis is 

endemic in 98 countries, and around 1.3 

million new cases are reported every 

year, with an estimated 20,000 to 

40,000 deaths every year (3). 

The clinical picture of 

leishmaniasis is heterogeneous and can 

be roughly classified into three major 

forms of increasing severity: Cutaneous 

leishmaniasis (CL), Mucocutaneous 

leishmaniasis (MCL), and Visceral 

leishmaniasis (VL) (4). Visceral 

leishmaniasis is a symptomatic 

infection of the liver, spleen, and bone 

marrow caused by organisms of 

Leishmania donovani complex. The 

annual incidence and prevalence of VL 

cases worldwide are 0.5 million and 2.5 

million respectively. Of these 90% of 

cases occur in India, Nepal, Bangladesh, 

Sudan, Bolivia, Peru, Afghanistan, Iran, 

Saudi Arabia, Syria and Iraq (5).  

The definitive diagnosis of VL or 

post-kala-azar dermal leishmaniasis 

cases is essential for providing 

individual treatments and understanding 

the disease epidemiology. A definitive 

http://www.hsj.gr/medicine/leishmaniasis-a-review-on-parasite-vector-and-reservoir-host.php?aid=20131#3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4183486/#pntd.0003208-Alvar2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC87840/#B9
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diagnosis is usually made by detecting 

parasites in aspirates from the spleen or 

other tissues (such as bone marrow, 

lymph nodes, or skin), parasite DNA in 

the tissue and blood samples, and, with 

lesser specificity, parasite antigen or 

antibody in blood or urine.(6) Although 

the demonstration of parasites is most 

specific, the techniques are invasive and 

require skilled personnel and proper 

facilities, and the sensitivity of bone 

marrow aspirates has been reported to 

be variable (7). 

Polymerase Chain Reaction (PCR) 

has been applied successfully in recent 

years to detect Leishmania spp. in cases 

with any of the clinical manifestations 

of leishmaniasis. Some PCR methods 

also allow differentiation between 

parasite strains, which can facilitate 

more-efficient treatment (8). Several 

PCR protocols for combined detection 

and differentiation of parasites exist, 

including multiplex PCR (9), PCR plus 

sequencing (10), and restriction 

fragment length polymorphism (RFLP) 

analysis (11). 

Diagnostic assays for leishmaniasis 

have been developed based on the 

amplification of several DNA targets 

such as the minicircle of kDNA (12) , 

the rRNA gene (13), the miniexon-

derived RNA (14), and repeated 

genomic sequences (15).  

The objective of this study was 

using of species – specific 

oligonucleotides for molecular detection 

of Visceral Leishmaniasis (VL), 

Leishmania donovani, of an Iraqi isolate 

previously diagnosed with VL based on 

classical methods, such as, clinical 

features and serological tests. 

 

 

Methodology: 

 

Parasite isolate: 
 

Leishmania donovani (MHOM/IQ/ 

2005/MRU15) isolate from a patient 

clinically diagnosed with VL by 

serology was kindly provided from 

Medical Research Unit, College of 

Medicine, AL- Nahrain University.  

 

Parasite culture: 

 

Procyclic promastigotes was 

cultured in M199 media supplemented 

with 10% HIFCS and incubated at 

26°C. Subculture was maintained twice 

a week )1 6). 

 

DNA extraction: 
 

DNA extraction of healthy culture 

from Leishmania donovani was done by 

using the QIAamp DNA Mini Kit 

(Qiagen) according to the 

manufacturer’s instructions. The DNA 

was stored at −20°C. 

 

The Primer pairs: 

  

All primers used in this study were 

purchased from Alpha DNA (Canada) 

in lyophilized form, dissolved in TE 

buffer to a final concentration of 100 

pmol/ μl for each and stored in a - 20 

until use. 

 

Oligonucleotide sequence:  
 

- 13A/13B (accession no. U19811) 

(17): 
This sequence is conserved in all 

minicircle classes of all Leishmania 

species as a genus, this primer pair 

amplify a fragment of 

approximately~120bp, (Table 1). 

 

https://aem.asm.org/content/66/5/1933.full#ref-1
https://aem.asm.org/content/66/5/1933.full#ref-8
https://aem.asm.org/content/66/5/1933.full#ref-16
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Table (1): The primers with their sequences, product size and optimization: 

Primer Sequence Product size  

13A/13B GTG GGG GAG GGG CGT TCT 120 bp 

ATT TTC CAC CAA CCC CCA GTT 

Optimization Temp. C Time Cycle No. 

Initial denaturation 94 4 min 1 

Denaturation 94 1 min  

30 Annealing 60 1 min 

Extension 72 1 min 

Final extension 72 10 min 1 

Hold 4 10 min 
 

- NM12 (accession no. X98348) (18): 
 

This oligonucleotide was used for 

detection of kDNA gene (NM12) which 

is considered a species-specific for L. 

donovani. It amplifies a fragment of 

approximately 204 bp (Table 2).  

 

Table (2): The primers with their sequences, product size and optimization. 

Primer Sequence Product size  

NM12 TGA TAC CAC TTA TCG CAC TT 204 bp 

GTGGTCGTGGCGCTTATGTG 

Optimization Temp. C Time Cycle No. 

Initial denaturation 94 3 min 1 

Denaturation 94 45 sec  
35 Annealing 55 30 sec 

Extension 72 90 sec 

Final extension 72 10 min 1 

Hold 4 10 min 
 

- (LITSR, L5.8S) (Accession no. 
AM901448.1) (19): 

 

LITSR, L5.8S this gene which is 

specific for L. donovani. It amplifies 

a fragment of approximately 320bp, 

(Table 3). 

 

Table (3): The primers with their sequences, product size and optimization: 

Primer Sequence Product size  

LITSR, L5.8S CTG GAT CAT TTT CCG ATG 320 bp 

TGA TAC CAC TTA TCG CAC TT 

Optimization Temp. C Time Cycle No. 

Initial denaturation 95 2 min 1 

Denaturation 95 20 sec  
40 Annealing 53 30 sec 

Extension 72 1 min 

Final extension 72 6 min 1 

Hold 4 10 min 
 

- BHUL18S) (accession no. X0773) 

(20): 
 

This primer pair was used for 

detection of BHUL18S gene which is 

specific for L. donovani.  The primer 

pair amplify a fragment of 

approximately 311 bp. (Table 4). 

 

PCR amplification:  
 

Master mix for each primer pair 

was made for a total volume of 24 µl, 

including 25ng DNA and 1 µM F and R 

primer.  
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Table (4): The primers with their sequences, product size and optimization: 

Primer Sequence Product size  

BHUL18S CGTAACGCCTTTTCAACTCAC 311 bp 

GCCGAATAGAAAAGATACGTAAG 

Optimization Temp. C Time Cycle No. 

Initial denaturation 96 1 min 1 

Denaturation 96 10 sec  

 

30 
Annealing 50 10 sec 

Extension 60 30 secn 

Final extension 60 4 min 1 

Hold 4 10 min 

 

The Gel Electrophoresis:  
 

PCR product of each amplification 

was run on agarose gel 1.5%,electric 

current was set up at 100 Volt and 70 

AM for 1hour (18). 
 

Results and Discussion: 
 

The PCR amplification of Leishmania 

genus-specific primer 13A/13B: 
 

Result showed ~120 bp of the 

primer pair 13A/13B as in (Figure 1). 

Previous study showed that this primer 

is being able to detect an equivalent of 

0.1 promastigote cells per PCR tube. 

This may be explained in part by the 

higher copy number of the kDNA target 

(approximately 10,000 copies) (21). 

Another study reported high sensitivity 

(98.7%) of this primer in PCR (22). 

Similar study proved that Leishmania 

investigation in dog’s blood samples 

was 93.7% more specific positive 

results than that of IFAT serological 

test, which was 85.3% (23).  
 

 
Figure (1): Agarose gel electrophoresis of PCR product of ~120 bp of 13A/13B, M-100bp Ladder, 

Lane1: DNA template (25 ng), Lane2: negative control sample. 

 

NM12 amplification for identification 

of L. donovani:  
 

The PCR product was of 204 bp on 

gel, (Figure 2). Similar studies showed 

this primer pair to be used for 

identification of L. donovani in Brazil 

against DNA samples from different 

Leishmania species isolates of L. 

donovani, L. infantum, L. tropica and L. 

braziliensis, in which amplification was 

only amplified with isolate of L. 

donovani. NM12 primer is therefore are 

highly specific for L. donovani species 

and can distinguish between cutaneous 

and visceral form (18). 
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Figure (2): Agarose gel electrophoresis of PCR product of 204 bp of NM12, M-100bp Ladder, Lane 

(1) DNA template (25 ng), and Lane (2) negative control. 

 

LITSR/L5.8S amplification for 

identification of L. donovani:  

 

This primer pair specifically 

amplified the mini-circle fragment of 

320bp from total DNA extracted from 

the studied isolate (Figure 3). Different 

parasite loads were amplified by ITS1-

PCR by using LITSR/L5.8S, the 

amplified PCR products from 16 

samples exhibiting moderate to strong 

ITS1 320bp bands with DNA of L. 

donovani (24). Similar study used ITS1 

PCR-RFLP and the digestion revealed 

three bands for L. infantum (200, 100, 

and 50 bp), two bands for L. tropica 

(220 and 50 bp), and two for L. major 

(220 and 127 bp) (17).  

 

 
Figure (3): Agarose gel electrophoresis of PCR product of 320 bp of LITSR/L5.8S, M-100bp 

Ladder, Lane (1) DNA template (25 ng), and Lane (2) negative control. 

 
 

BHUL18S amplification for 

identification of L. donovani:  
 

The amplification of PCR of 

BHUL18Sprimerpair which was used to 

detect L. donovani, bp of 311 was 

observed for our isolate, and no side-

product or artifacts appeared on the gel; 

(Figure 4).  



   
 

Iraqi Journal of Biotechnology                                                      16 

 
 

 

 
Figure (4): Agarose gel electrophoresis of PCR product of 311 bp of BHUL18S, M-100bp Ladder, 

Lane (1) DNA template  (25 ng), and Lane (2) negative control. 

 

According to previous study, out of 

500 parasitologically confirmed clinical 

samples with kala azar, 439 were PCR 

positive with BHUL18S primer pair. 

The test provided successful diagnosis 

of VL with 87.8% sensitivity using 

patient’s whole peripheral blood, in 

endemic controls, the specificity was 

84%. None of the 250 non-endemic 

controls were positive and thus, the 

specificity in this group was 100%, the 

data from the different disease group 

also showed 100% specificity as none 

of the 250 non-leishmanial disease 

samples were PCR positive. The overall 

specificity was 94.6% (20). 

This study is one of the first 

identification to characterize 

Leishmania donovani by PCR in Iraq 

and it is recommended to be adopted to 

the Iraqi strain of L. donovani. 
 

References: 
 

1. Lemma, W.; Bizuneh, A.; Tekie, H.; Belay, 

H.; Wondimu, H.; Kassahun, A. et al. 

(2017). Preliminary study on investigation 

of zoonotic visceral leishmaniasis in 

endemic foci of Ethiopia by detecting 

Leishmania infections in rodents. Asian. 

Pac. J. Trop. Med., 10(4): 418-422. 

2.  Dawit, G.; Girma, Z. and Simenew, K. 

(2013). A Review on Biology, 

Epidemiology and Public Health 

Significance of Leishmaniasis. J. Bacteriol. 

Parasitol., 4 (2): 1-9. 

3. Alvar, J.; Velez, I.D.; Bern, C.; Herrero, M.; 

Desjeux, P.;  Cano, J. et al. 

(2012). Leishmaniasis worldwide and global 

estimates of its incidence. PLoS. ONE., 7: 

35671.  

4. Grimaldi, G.J. and Tesh, R.B. (1993). 

Leishmaniases of the New World: current 

concepts and implications for future 

research. Clin. Microbiol. Rev., 6(3): 230-

250. 

5. Bora, D. (1999). Epidemiology of visceral 

leishmaniasis in India. Natl. Med. J. 

India., 12: 62-68. 

6. Sundar, S. and Rai, M. (2002). Laboratory 

diagnosis of visceral leishmaniasis.   Clin. 

Diagn. Lab. Immunol., 9: 951–958. 

7. Chappuis, F.; Sundar, S.; Hailu, A.; Ghalib, 

H.; Rijal, S.; Peeling, R.W., et al. (2007). 

Visceral leishmaniasis: what are the needs 

for diagnosis, treatment and control?   Nat. 

Rev. Microbiol., 5: 873–882. 

8. Choi, C.M. and Lerner, E.A. (2002). 

Leishmaniasis: recognition and management 

with a focus on the immunocompromised 

patient. Am. J.  Clin. Dermatol., 3: 91–105. 

9. Harris, E.; Kropp, G.; Belli, A.; Rodriguez, 

B. and Agabian, N. (1998). Singlestep 

multiplex PCR assay for characterization of 

New World Leishmania complexes., J. Clin. 

Microbiol., 36(7): 1989-1995. 

10. Van Eys, G. J. and Meredith, S.E. (1996). 

Detection and characterization of 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Cano%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22693548


   
 

Iraqi Journal of Biotechnology                                                      17 

 
 

 
Leishmania parasites by DNA-based 

methods. Southern blotting and PCR. 

Methods. Mol. Biol. , 50:227–242. 

11. Mauricio,  I.L.; Gaunt, M.W.; Stothard, J.R. 

and Miles, M.A. (2001). Genetic typing and 

phylogeny of the Leishmania donovani 

complex by restriction analysis of PCR 

amplified gp63 intergenic regions. 

Parasitol., 122:393–403. 

12. Adini, I.; Jacobson, R. L.; Kasap, M.; 

Schlein, Y. and Jaffe, C. L. (1998).  Species-

specific  detection of Leishmania in sand 

flies using an enzyme-linked 

immunosorbent assay. Trans. R.So. Trop. 

Med.  Hyg., 92: 35–37. 

13. Guevara, P.; Alonso, G.; da Silveira, 

J.F.;  de Mello, M.; Scorza, J. V.;  Anez, N. 

et al. (1992). Identification of New 

World Leishmania using ribosomal gene 

spacer probes. Mol. Biochem. Parasito., 

56:15–26. 

14. Hassan,  M. Q.;  Ghosh, A.;  Ghosh, S. 

S.;  Gupta, M.;  Basu, D.;  Mallik, K. K. et 

al. (1993). Enzymatic amplification of mini-

exon-derived RNA gene spacers 

of Leishmania donovani: primers and probes 

for DNA diagnosis. Parasitol, 107: 509–

517. 

15. Piarroux, R.; Azaiez, R.;  Lossi, A. 

M.;  Reynier, P.;  Muscatelli, F.;  Gambarell,

 F.; et al. (1993). Isolation and 

characterization of a repetitive DNA 

sequence from Leishmania infantum and 

development of a visceral leishmaniasis 

polymerase chain reaction. Am. J. Trop. 

Med. Hyg., 49: 364–369. 

16. Al-Bashir, N. M. T.; Rassam, M. B. and Al-

Rawi, M. (1992). Axenic cultivation of 

amastigotes of Leishmania donovani and 

Leishmania major and their infectivity. Ann. 

Trop. Med. Parasit., 86 (5): 487-502.  

17.  Mouttaki, T.; Morales-Yuste, M.; Merino-

Espinosa, G.; Chiheb, S.; Fellah, H.; Martin-

Sanchez, J. et al. (2014). Molecular 

diagnosis of cutaneous leishmaniasis and 

identification of the causative Leishmania 

species in Morocco by using three PCR-

based assays. Parasit. Vectors, 7:420-429.  

18. Singh, N.; Curran, M. D.; Rastogil, A. K.; 

Middleton, D. and Sundar, S. (1999). 

Diagnostic PCR with Leishmania donovani 

specificity using sequences from the variable 

region of kinetoplast minicircle DNA. Trop. 

Med. Int. Health, 4(6):448-53.  

19. El Tai, N.O.; Osman, O.F.; El Fari, M.; 

Presber, W. and Schonian, G. (2000). 

Genetic heterogeneity of ribosomal internal 

transcribed spacer in clinical samples of 

Leishmania donovani spotted on filter paper 

as revealed by single-strand conformation 

polymorphisms and sequencing. Trans. R. 

Soc. Trop. Med. Hyg., 94(5): 575–579.  

20. Srivastava, P.; Mehrotra, S.; Tiwary, P.; 

Chakravarty, J. and Sundar, S. (2011). 

Diagnosis of Indian Visceral Leishmaniasis 

by Nucleic Acid Detection Using PCR. 

PLoS. ONE., 6(4):1-5.  

21. Lachaud, L.; Marchergui-Hammami, S.; 

Chabbert, E.; Dereure, J.; Dedet, J.P., et al. 

(2002). Comparison of six PCR methods 

using peripheral blood for detection of 

canine visceral leishmaniasis. J. Clin. 

Microbiol., 40(1): 210–215. 

22. Manna, L.; Vitale, F.; Reale, S.; Caracappa, 

S.; Pavone, L. M.; Morte, R.D., et al. 

(2004). Comparison of different tisuue 

sampling for PCR-based diagnosis and 

follow-up of canine visceral leishmaniosis. 

Vet.  Parasitol., 125(3-4): 251-62.  

23. Bensoussan, E.; Nasereddin, A.; Jonas, F.; 

Schnur, L. F. and Jaffe, C. L. (2006). 

Comparison of PCR assays for diagnosis of 

cutaneous Leishmaniasis. J. Clin. 

Microbiol., 44: 1435-1439.  

24. Abbasi, I.; Aramin, S.; Hailu, A.; Shiferaw, 

W.; Kassahun, A.; Belay, S., et al. (2013). 

Evaluation of PCR procedures for detecting 

and quantifying Leishmania donovani DNA 

in large numbers of dried human blood 

samples from a visceral leishmaniasis focus 

in Northern Ethiopia. BMC. J. Infect. Dis., 

13:153.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mauricio%20IL%5BAuthor%5D&cauthor=true&cauthor_uid=11315172
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gaunt%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=11315172
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stothard%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=11315172
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miles%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=11315172

