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Abstract 

    The objective of this treatise in order to determine insinuation of radiosources rays on 

Leishmania donovanii. In this descriptive study design of  10   Leishmania donovanii cross-

sectional study design, collected from Al-Karamah hospitals in Baghdad from different 

patients.The parasite was diagnosed based on biochemical tests and depending on its cultural 

characteristics by utilizing a special medium N199 semi soild medium for  growth leishmania. 

   Study populations of (10) Leishmania donovanii  in order to treatise vestige radiation by 

cultivated on M199 media at 25̊ C for five days to reach the stationary-phase culture, then culture 

was centrifuged (5000 rpm for 10 min). The pellet was suspended in 150 ml of sterile normal 

saline ,then 1 ml of this solution was exposed to different radioactive radiations, comparison to 

control group (without exposure),rediluted and inoculated in M199 media, then cultivated within 

test tube containing distilled water 5ml, then exposing to an different radiosources including 

CS137, Sr90 and CO60, with  activity 1-10 µci  with different radiation doses for different peroids  

1 hrs. 

   The results of exposure beta and gamma rays emitted by CS 137  with Almonium, activity 10 

µci, viable cell in 1hrs. 10.8 (97.29%) L1; CS 137  without Almonium, activity 10 µci, viable cell 

in 1hrs. 2.7 (89.18%) cells L2,; also exposure L3 to CS 137  with Almonium, activity 1 µci, viable 

cell in 1hrs. 2.7(97.29%); exposure L4 to CS 137  without Almonium, activity 1 µci, viable cell in 

1hrs. 8.1(91.89%). 

  Exhibition Sr90 radiosources to L5 with activity 3 µci, viable cell in 1hrs. 2.7(97.29%) and 

exhibition L6 to CO 60 with 1 µci. with Almonium for 1hrs.5.4(94.59%), also exposing L7 to CO 
60 with 1 µci. without Almonium for 1hrs. 0(100%). 

   The Vestige of  irradiation on the viability of L.donovani appear by count viability with 

calculate percentage of killing, the number of viable cells of L. donovani is fewer compared 
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before exhibition to irradiation, but percentage of killing is higher compared with before 

exposure to irradiation, irradiation is efficient for killing L. donovani  with devoid flagellum. 

Statistical Analysis System- SAS program all results are  significant. 

Key words: Impress, rays, Leishmania spp. 

Introduction  

      Leishmania donovani is a species of intracellular parasites belonging to the 

genus Leishmania, a group of haemoflagellate kinetoplastids that cause the 

disease leishmaniasis. It is a human blood parasite responsible for visceral leishmaniasis or kala-

azar, the most severe form of leishmaniasis. It infects the mononuclear phagocyte 

system including spleen, liver and bone marrow. Infection is transmitted by species 

of sandfly belonging to the genus Phlebotomus[1,2,3,4].  

    Pathogenicity of L. donovani is the causative agent of visceral leishmaniasis, known as kala-

azar (black fever). The disease is highly lethal if not treated properly. The incubation period  

ranges from 3 to 6 months and in some cases may be over a year. The target cells are 

mononuclear phagocyte system. The two main tissues of infection are spleen and liver. Clinical 

symptoms include pyrexia (recurring high fever which may be continuous or remittent), 

enlargement of spleen and liver and heavy skin pigmentation which darkens the physical 

appearance (the reason for naming "black fever"). Morphological symptoms are noticeable 

particularly on facial and abdominal regions. Skin becomes coarse and hard,in a fully developed 

stage, the patient shows emaciation and anaemia.The disease is often accompanied by 

complicationswith dysentery, tuberculosis, septicaemia andeven HIV infection[5,6,7].  

    Leishmania protozoa cause  cutaneous, mucocutaneous or visceral leishmaniasis (VL). 

Globally, the disease results in ≈2 million new cases and 2.4 million disability-adjusted life years 

each year [8,9,10].One of the most dramatic examples is a new focus of cutaneous leishmaniasis 

(CL) in Sri Lanka [5],from which >400 cases have been reported since 2001[11]. 

     L. donovani typically causes VL, a potentially fatal disease and ongoing public health 

problem in neighboring India, Bangladesh and Nepal, as well as in East Africa examined a 

limited number of isolates and used a single technique, MLEE[12,13,14,15].  

    L. donovani was independently discovered by two British medical officers William Boog 

Leishman in Netley, England and Charles Donovan in Madras, India, in 1903. However, the 

correct taxonomy was provided by Ronald Ross. The parasite requires two different hosts for a 

complete life cycle, humans as the definitive host and sandflies as the intermediate host. In some 

parts of the world other mammals, especially canines, act as reservoir hosts. In human cell they 

exist as small, spherical and unflagellated amastigote form; while they are elongated with 

flagellum as promastigote form in sandflies. Unlike other parasitic protists they are unable to 

directly penetrate the host cell and are dependent upon phagocytosis[16,17]. The whole genome 

sequence of L. donovani obtained from southeastern Nepal was published in 2011[18]. 

Methodology 

   Clinical examination include  study design, study populations from  different patients with 

different age, screening of Leishmania donovanii,parasites cultivation, parasites- viability, MTT 

assay, Vestige radiosources rays on Leishmania donovanii and Statistical analysis [19]. 

Study design 
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    In this descriptive study design of  10   Leishmania donovanii cross-sectional study design, 

collected from Al-Karamah hospitals in Baghdad from different patients. Study design are  

specific plan or protocol for direct  study which allows the researcher to translate the conceptual 

hypothesis into an operational one, another define is the formulation of trials and experiments, as 

well as observational studies in medical, clinical or other types of research (e.g:epidemiological) 

involving human beings[20]. 

 
Scheme (1 ): Methodology of research project 

 

Study populations  

   Study populations of (10) Leishmania donovanii  from different age from male and female. 

The parasite was diagnosed based on biochemical tests and depending on its cultural 

characteristics by utilizing a special medium N199 semi soild medium for  growth leishmania. 

Screening of Leishmania donovanii 

Parasite cultivation  

   Parasite cultivation was done as follows: L. donovani were cultivated in M199 media at 25̊ C 

for five days to reach the stationary-phase culture for activation.   

Parasites- Viablitty 
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    Parasites viability determination In vitro parasites viability was determined by using MTT 

assay. MTT assay principal and protocol MTT [3-(4,5-dimethylthiazol-2-yl)-2,5- 

diphenyltetrazolium bromide; thiazolyl blue] is a water soluble tetrazolium salt yielding a 

yellowish solution. Dissolved MTT is converted to an insoluble purple formazan by cleavage of 

the tetrazolium ring by dehydrogenase enzymes [21]. This water insoluble formazan can be 

solubilized using Dimethyl sulfoxide (DMSO), and the dissolved material is measured 

spectrophoto-metrically yielding absorbance as a function of concentration of converted dye 

[22]. 

 
MTT Assay  

    Relative numbers of live cells were determined based on the optical absorbance of the treated 

and untreated samples and blank wells using the formula mentioned below. L. donovani was 

prepared in 96-well plates in a final volume of 100 µl/well and incubated at 25˚C for three days. 

Ten µl of MTT solution was added per well and then the plate was incubated for 4 h at 25˚C. The 

media was removed and 100 µl of DMSO solution was added in order to solubilize the formazan 

crystals. The plate was stirring gently then, left for 15 min. Absorbance was recorded at 490 or 

630 nm by microplate reader and viability determined using the formula: 

  
   Where AC, AT and AB is the absorbance of the untreated, treated samples and blank 

respectively [23].  

Vestige radiosources rays on Leishmania donovanii 

   Parasite cultivation was done as follows: L. donovani promastigotes were cultivated in M199 

media at 25̊ C for five days to reach the stationary-phase culture for activation.  then culture was 

centrifuged (5000 rpm for 10 min). The pellet was suspended in 150 ml of sterile normal saline 

,then 1 ml of this solution was exposed to different radioactive sources comparison to control 

group (without exposure), rediluted and inoculated in M199 media, then cultivated within test 
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tube containing distilled water 5ml, then exposing to an different radiosources including CS137, 

Sr90 and CO60, with  activity 1-10 µci  with different radiation doses for different peroids  1-2-3 

hrs. in comparison with control group (without exposure) and re-diluted, inoculated in M199 

media. 

Statistical analysis :    

    Statistical analysis Chi-square test was used to assignment the difference between two groups. 

P < 0.05 was considered as significant difference and P < 0.01 as highly significant.Statistical 

Analysis System- SAS .program was used to effect of difference factors in study parameters . 

Chi-square test was used to significant compare between[24]. 

Results and Discussion 

Study design  

   In this descriptive study design of (10) Leishmania donovanii by cross-sectional study design  

collected from Baghdad hospitals. 

Study populations  

     Study populations of (10) Leishmania donovanii  from different age from male and female 

inclusive 4 from 30 years, 2 from 40 years, 2 from 50 years and 2 from 60 years as shown in 

figure(2). The parasite was diagnosed based on biochemical tests and depending on its cultural 

characteristics by utilizing a special medium N199 semi soild medium for  growth leishmania. 

 
Figure(1): Prevelance Leishmania donovanii collected from AL-Karamah Hospitals in Baghdad.  

 

Vestige radiosources rays on Leishmania donovanii 

   The results of exposure beta and gamma rays emitted by CS 137  with Almonium, activity 10 

µci, viable cell in 1hrs. 10.8 (97.29%) L1; CS 137  without Almonium, activity 10 µci, viable cell 

in 1hrs. 2.7 (89.18%) cells L2,; also exposure L3 to CS 137  with Almonium, activity 1 µci, viable 
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cell in 1hrs. 2.7(97.29%); exposure L4 to CS 137  without Almonium, activity 1 µci, viable cell in 

1hrs. 8.1(91.89%). 

  Exhibition Sr90 radiosources to L5 with activity 3 µci, viable cell in 1hrs. 2.7(97.29%) and 

exhibition L6 to CO 60 with 1 µci. with Almonium for 1hrs.5.4(94.59%), also exposing L7 to CO 
60 with 1 µci. without Almonium for 1hrs. 0(100%). 

   The Vestige of  irradiation on the viability of L.donovani appear by count viability with 

calculate percentage of killing, the number of viable cells of L. donovani is fewer compared 

before exhibition to irradiation, but percentage of killing is higher compared with before 

exposure to irradiation, irradiation is efficient for killing L. donovani  with devoid flagellum as 

shown in table(1) and figure(2). 

 

Table(1): Vestige different rays with Proportion viability with percentage of homicide of 

L.donovanii exposed to radioactive radiations. 
 

Sample 

Radioactive 

rays 

Blank 

(B) 

Control 

(C) 

Treated 

(T) 

C-B 

(Control-

Blank) 
 

T-B 

(Treated-

Blank) 

Viable cells 

of 

L.donovanii 

 (%) 

Percent

age of 

homicid

e (%) 

  

L1 CS137/1μci 

+ AL 

0.063 

 

0.1 0.64 0.037 0.001 2.7  % 97.29% 

L2 CS137/1μci 

-  AL 

0.063 

 

0.1 0.067 0.037 0.004 10.8 % 89.18% 

L3 CS137/10μci 

+ AL 

0.063 

 

0.1 0.064 0.037 0.001 2.7 % 97.29% 

L4 CS137/10μci 

- AL 

0.063 

 

0.1 0.066 0.037 0.003 8.1 % 91.89% 

L5 Sr90/1μci 

+ AL 

0.063 

 

0.1 0.064 0.037 0.001 2.7 % 97.29% 

L6 Co60/1μci 

+ AL 

0.063 

 

0.1 0.065 0.037 0.002 5.4 % 94.59% 

L7 Co60/1μci 

- AL 

0.063 

 

0.1 0.063 0.037 0.0 0 % 100% 
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Figure(2): Affected  Leishmania donovanii after its exposing  to different radioactive rays with 

her lost  the flagellum 

 

   A previous study by [25] effect of Beta and Gamma irradiation by 137Cs isotopes , in dose 

1.776*10-4 sV of Beta ray (energy 0.514 MeV) and exposure to Gamma ray(energy 0.662 MeV) 

in dose 96.950 sV in 2hr. , cesium isotopes (137 Cs) and exposure to 90Sr that give one type of 

decay is Beta rays (energy 0.198 MeV) in dose 63.100 sV, the viability of L. donovani 

promastigote were than control. 

Statistical analysis :    

    Results of Statistical Analysis System- SAS program all results are  significant. 

Conclusions 

1-Cesium, Coblit, Strontium with Almonium shield or without Almonium shield that vestige on 

Leishmania donovanii.  

2- Vestige radiosources radiation on Leishmania donovanii positively by lost flagellum and 

impact on movement and infection of this parasites. 
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