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Abstract 
      The laboratory diagnosis of visceral leishmaniasis is based on microscopic examination, culture, 

serological tests and molecular methods. This study include 50 cases of suspected Visceral Leishmaniasis 

(VL) patients  in 3 hospitals (Al-Basrah Maternity and Children, Al-Basrah General and Al-Tahreer) during 

the period from December 2011 to July 2012, and 25 healthy child from health care centers in Basrah. We 

examined their Bone Marrow aspirates by microscopic examination and DNA amplification from peripheral 

blood by Polymer Chain Reaction (PCR) technique .We calculated positive- negative predictive values and 

the sensitivity-specificity of these diagnosis tests. Positive predictive value of microscopic examination were 

45 (90%) and (10%) negative for visceral leishmaniasis  and for PCR 42(84%) positive , 8 (16%) negative 

,the sensitivity and specificity for PCR 93.3% and 100% respectively ,with statistically significant different 

(p<0.01). 

 

 العراق-في محافظة البصرة ئي للشمانيا الاحشائية لاطفالجزيالتشخيص ال

 *ناظم كاظم مهدي              معاني ناجي الشمري              مها خمف المشري

 جامعة البصرة-كمية الطب *                                       جامعة القادسية-كمية الطب                

 المستخلص
هذة الدراسة في تشخيص مرض المشمانيا الحشوية للاطفال في محافظة البصرة باستخدام طريقة الاختبار الجزيئي) التفاعل اجريت        

 .السمسمي لانزيم البممرة( حيث تعتبر من الطرق الحديثة في التشخيص المختبري
الذين احيموا الى ردهات الاطفال في مستشفى البصرة العام حالة من الاطفال المشتبة باصابتهم بالمشمانيا الحشوية و  05تضمنت هذة الدراسة  

. شممت العينات 1521لغاية تموز  1522ومستشفى البصرة لمولادة والطفل ومستشفى التحرير.  تم جمع العينات خلال الفترة من كانون الاول 
ص نخاع العظم لمخمسين حالة المشتبة بها هي كانت نتائج فحمن الاطفال الأصحاء من المراكز الصحية في محافظة البصرة .  10ايضا 

   عينة مراقبة 10مريض و 05. تم الفحص الجزيئي لعينات الحامض النووي المستخمص من الدم الكامل ل % سالبة,25% موجبة و05
% 09.9للأختبار هي  % سالبة لممرض وجميع عينات المراقبة الصحية سالبة.كان تقييم الحساسية والنوعية21% موجبة و48أظهرت النتائج 

      (.p <0.01% عمى التوالي مع وجود فرق ذات دلالة احصائية)  255و
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Introduction 
       Leishmaniasis is the result of parasitic 

infection with a protozoan flagellate of the family 

Trypanosomatidae, order Kinetoplastida.
 

The 

genus is Leishmania. This Leishmania are 

obligatory parasites that alternate between the 

invertebrate vector (the sand fly) and a vertebrate 

host, which may be human, canine, rodent or other. 

The female sand fly acquires the infection while 

taking a blood meal from the vertebrate host 

(Claborn  2010). At least 23 species of Leishmania 

cause human disease, and most occur in the tropics 

and subtropics of both the Old and New Worlds. 

Human disease is usually described as occurring in 

three primary manifestations: cutaneous, 

mucocutaneous and visceral. Leishmaniasis is 

probably second only to malaria in importance as a 

protozoan disease causing human suffering 

(Lawyer and Perkins 2004). . Fatalities due to 

leishmaniasis are associated with visceral disease, 

through fevers, malaise and weight loss associated 

with anemia, hepatomegaly and splenomegaly. 

Secondary bacterial infections leading to 

tuberculosis, pneumonia and diarrhea contribute to 

high mortality in untreated disease (Wilson 1998).   

Leishmaniasis can be found in 88 countries. 

Visceral leishmaniasis (VL) is endemic in 62 

countries. The World Health Organization reports 

(WHO 1990, 1995) an annual incidence of 600,000 

cases but estimates up to 1.5 million new cases of 

cutaneous leishmaniasis and 500,000 cases of 

visceral leishmaniasis occur each year. Clinical 

features of VL can be easily mistaken for other 

febrile illnesses such as malaria and enteric fever. 

Early case detection followed by adequate 

treatment is central to the control of VL. most of 

the antileishmanial drugs are toxic. so, such tests 

should be highly sensitive and specific 

(Deborggraeve et al., 2008). 

Parasitological diagnosis by detection of parasite in 

clinical material remains the gold standard in the 

diagnosis of leishmaniasis because of its high 

specificity (Herwaldt 1999) . Bone marrow and the 

lymph node smears have lower sensitivity ranging 

from 52–85% and 52– 58%respectively, Bone 

marrow aspiration (BMA) or splenic aspirations 

are painful and risky techniques (Srivastava et al., 

2011a).PCR-based assays offer an alternative 

method to the detection of parasites in clinical 

samples. Variety  of sensitivities and specificities 

of various PCR based diagnostic assays targeting 

different regions of leishmania genome has been 

reported (Srivastava et al., 2011a) PCR-based 

assays of molecular diagnosis with primers 

targeting several multicopy genes,e.g., rRNA 

genes, kinetoplast DNA (kDNA) minicircles.(Attar 

et al.,2001) 

The objective of this study was to evaluate the effi-

cacy of PCR technique with peripheral blood 

samples in diagnosing pediatrics VL, comparing 

with the most commonly method that uses the 

invasive collection of sample and direct 

microscopy of bone marrow aspirates smear.                                                                  
 

Materials and Methods 
      This study was carried out for 6 months (from 

the first of December 2011 till the end of June 

2012), There were two groups of children (patients 

and apparently healthy children) ,Patients group 

included children that were admitted to pediatric 

wards of Basra maternity and children hospital, 

Basra general hospital and AL-Tahreer hospital. 50 

Children with a clinical sign suspected of visceral 

leishmaniasis. 50 suspected patients smear slides 

were prepared from bone marrow aspirates, fixed 

with ethanol, stained with Giemsa and analyzed by 

specialists experienced in VL diagnosis. Healthy 

children group (negative control) included 25 

apparently healthy children that had visited 

primary health care center in Basra governorate for 

vaccination. Blood sample (2-3 ml) of blood was 

collected in sterilized tubes with EDTA for DNA 

extraction. The prepared culture for parasite 

Leishmania donovani was obtained from leishman 

center follow to AL-Nahren University 

(Moham/IQ/2005/MRCIO) was used as positive 

control. Detached cell from the flask and transfer 

the appropriate number of cells to 1.5ml 

microcenterfuge tube and centerfuge for 5min at 

3000r.p.m removed the supernatant completely and 

resuspend cell pellet in PBS to a final volume of 

200 µl. The extraction of DNA was done by 
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DNeasy Blood and Tissue Kit (QIAGEN) mini 

(50):51304,according to manufacturer’s protocols .  

 The primers target was used in this study the 

repetitive kenitoplast DNA (KDNA) mini circles 

(Lachaud et al.2001; Marfurt et al.2003 

Bensoussan et al.2006 and Delik et al.2009) which 

is specific for  L.infantum. 

 The KDNA using the primers 13A (5-GTG GGG 

GAG GGG CGT TCT-3) forward and 13B(5-ATT 

TTC CAC CAA CCC CCA GTT-3),which produce 

a120-bp Fragment upon amplification. Thermal 

cycler using the following conditions: first cycle at 

94°C for 5 min followed by 40 cycle at 94°C for 1 

min, 45°C for 1 min ,and 72°C for 1 min and 30s , 

with the final extension cycle at 72°C for 10 min ( 

Delik et al.2009,Motazedian et al 2002 ). PCR 

products were analyzed on  2% agarose gel of  by 

electrophoresis at 100V in 1x Tris-Boric-EDTA 

buffer (0.04 M Tris-boric and 1mM EDTA pH  8. 

0) and visualized by ultraviolet light and gel 

documentation after being stained with ethidium 

bromide. 

 

Results and Discussion  

      The results of 50 B.M slides examined with oil 

X100 objective were showed that 45 of them 

(90%) positive, and the other five ; 5 (10%)  were 

negative  as shown in Fig.(1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

kDNA minicircles gene for  50  patients and 25 

healthy control were amplified by PCR techniques 

using (K13A-K13B) primers . The result showed 

that 42 (84%) were positive and 8 (16%) were 

negative and all the healthy control patients were 

negative as shown in Fig (2). 

 

Fig.(1): positive bone marrow smears  show the L.infantum bodies (amastigote) inside the macrophage by 100X oil 

emersion objective. 
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The result of four two used in this study shows 

different in sensitivity and also in percent of 

Positive and negative patients, and statically a 

significant different between them (Table 1). 

Positive predictive value of microscopic 

examination were 45 (90%) and (10%) negative for 

visceral leishmaniasis and for PCR 42(84%) 

positive , 8 (16%) negative ,the sensitivity and 

specificity for PCR 91% and 100% respectively 

,with statistically significant different (p<0.001). 

 

 
Test Patient 

positive 

% Patient 

negative 

% Sensitivity Specificity χ2 t 

B.M 45 90 3 10 100% 100% 72.28 10.660 

kDNA 42 84 8 16 93.3% 100% 23.12 16.039 

For a long time, it was believed that parasites were 

absent or were very rare in the blood of patients 

with VL (Lachaud et al. 2000). Recently, 

molecular biology techniques were adapted for the 

detection of Leishmania DNA in peripheral blood 

(Adhya et al. 1995, Schaefer et al. 1995).  (PCR) is 

capable of detecting these low numbers of parasites 

(Sundar and Rai 2002).To the best of our 

knowledgment this study  is the first one in Iraq. 

Several molecular targets for a diagnostic PCR 

have been identified in Leishmania including 

minicircle kinetoplast DNA (kDNA), the miniexon 

(spliced leader RNA) gene, ribosomal DNA, and 

the glucose-6-phosphate dehydrogenase gene 

(Srivastava et al.,2011b). Kinetoplast DNA 

represents an ideal PCR target since minicircles are 

present at very high copy numbers (10,000 per 

parasite) and contain both conserved and variable 

regions that allow differentiation between 

Leishmania Species (Castilho et al., 2003). The  

present results of 50 DNA blood sample of patients 

with KDNA gene-specific primer were 42 (84%) 

positive and 8 (16%) negative with 91.5% 

sensitivity and 100% specificity with high 

statically significant. All the 25 DNA blood 

samples of healthy controls were negative. The 

sensitivity of PCR was reported from 82% to 100% 

when were compared with microscopic 

examination (Pal et al., 2004). The specificity of 

PCR was reported between 71.7% and 100% 

Fig.(2) A: agarose gel  electrophoresis (2%) shows  (kDNA)  minicircles gene amplification. 

Lane M = Marker 100 bp. 

Lane1-5= positive Patients sample. 

Lane 6 = positive control. 

Lane7 =negative control (distilled water instated of DNA). 

Fig.(2):B: agarose gel  electrophoresis (2%) shows negative healthy control sample. 

 

Table 1.  The Results of two tests used in diagnosis of visceral leishmaniasis 
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(Disch et al., 2006). Laurence et al.,2002 showed 

the methods using kinetoplastic primer  (K13A-

K13B) proved best detection with 100% sensitivity 

in symptomatic and asymptomatic carriers . Other 

studies in children corroborate these data as 

fellowed: Piarroux et al. (1994) also recorded a 

greater sensitivity with PCR of peripheral blood 

(82%) when compared with direct microscopy 

(55%) and culture (55%) tests. Cruz et al. (2006) 

analyzed 25 individuals and identified positive 

results in 67% of the children by direct microscopy 

and 79% by PCR of peripheral blood. Kaouech et 

al. (2008) evaluated the efficacy of PCR in 

peripheral blood in 53 children in Tunisia and 

reported positive results for 100% of those tested 

with this method compared with 79% when direct 

microscopy of bone marrow aspirate was used.   In 

this study, the high level of sensitivity of PCR in 

peripheral blood was demonstrated by its ability to 

detect parasite DNA in 84% of the samples. Other 

authors who evaluated the use of PCR with this 

kind of biological material exclusively in children 

reported sensitivities ranging from 79-100% 

(Cascio et al. 2002, Cruz et al. 2006, Kaouech et al. 

2008). There was no false positive and was 4 false 

negative samples in our  PCR results ,this may be 

duo to inappropriate sample collection or DNA 

extraction ,or due to taken antileishmanial therapy. 

Cascio et al.,(2002) also show that parasitemia in 

PB is usually short-lived in immunocompetent 

children receiving antileishmanial treatment (a 

median of 6days to achieve PCR negativity). 

Finally, patient monitoring by means of 

Leishmania-specific PCR in the blood can predict 

treatment failure in a timely manner, and thus 

allow prompt and appropriate therapeutic 

adjustments.In conclusion Molecular biology –

based assays for detecting parasite DNA have been 

high specificity and sensitivity it is developed but 

need more works especially in Iraq. 
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