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Abstract: An isolate of Leishmania major was grown on the semisolid medium and incubated at 26ºC. 
The isolate was irradiated by He: Ne laser (632.8 nm, 10 mW) at exposure times (5, 10, 15, 20, 25, 30) 
minutes in their respective order. The unirradiated groups represent control group. Growth rate and 
percentage of viability were examined during six days after irradiation. The change in these two 
parameters reflects the effect of irradiation on the parasite. The results refers that the general growth 
effected by irradiation in comparison with un irradiation group, The growth rate of parasite decrease with 
increasing the exposure time in comparison with control group. Parasite viability decrease with 
irradiation and the percentage of living cell decrease with increasing of exposure time. High doses of 
laser at long exposure times increase the probability of damage this chromophore and leading to the 
negative effect on the parasite. 

 
 
 
 

Introduction 
 

Lishmaniasis is an endemic disease in 
several parts of the world, including south and 
central America, Africa and Asia (Desjeux, 
1992). Protozoan parasites of the genus 
Leishmania are associated with a broad 
spectrum of diseases, ranging from mild 
cutaneous to lethal visceral forms (Grimaldi et 
al.; 1993; Shaw et al., 1987). The out come of 
Leishmania infection in humans depends largely 
on the immune responsiveness of the host and 
the virulence of the infecting parasite strain 
(Grimaldi et al., 1993). 

Humans are infected via the bite of sand flies 
(tiny sand-colored blood feeding flies) that 
breed in forest areas, caves, or the burrows of 
small rodents. Wild and domesticated animals 
and humans themselves can act as a receiver of 
infection (Desjeux, 1992). 

Leishmaniasis are now endemic in 88 
countries of the 1.5– 2 million new cases of 
leishmaniasis estimated to occur annually, only 
600,000 are officially declared, nearly 90 % of 
all cases of cutaneuous leishmaniasis occur in 
Afghoniston, Brazil, Iran, Peru, Saudia Arabia 
and Syria (Jacobson, 2003). People who have 
CL have one or more sores on their skin. The 
skin sore of CL will heal on their own, but this 
can take months or even years. Also the sores 
can leave ugly scars. 

Lesion on cosmetically or functionally 
important sites such as the face or hands, are 
best given active treatment (Hepburn, 2003). 
The sore usually treated with Na- stiboglusnale 
or Meglumine antimonabe or Liposomal 
Amphotericin. An alternative treatment used in 
order to get earlier healing with less toxicity and 
distortion. Irradiation is one of the most 
alternative processes for the treatment of CL., 
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many researches were presented about the effect 
of different types of rays like γ- ray, UV light 
and laser on the parasite. Different laser systems 
each with its own unique properties are now 
used for a wide range of dermatological 
conditions (Goldman, 1982). 

The absorption of laser light may lead to 
photochemical interaction, chromophores 
interaction or both (Markolf, 1996 and Pratesi et 
al., 1980). Depending on the wavelength of the 
laser light, the structure of the tissue and doses 
of irradiation (Chopra et al., 1992). The present 
study aims to investigate the effect of visible 
He:Ne laser on viability and growth rate of 
Lishmania major. 

Previous studies have shown the effect of 
different types of rays like γ -ray, UV light and 
laser on Leishmania parasite. There are many 
sites for the application rays for example it’s 
used in vaccination and treatment.  

Rivier et al., (1999) show that it’s possible to 
use the live cell of Leishmania major which is 
attenuated by γ -ray to protect the body against 
infection by the virulent parasite. On the other 
side the irradiation used as a treatment. 
Rodriques et al., (1990) treat 10 patients 
infected with Cutaneous Leishmaniasis with 
different symptoms with CO2-laser and their 
lesions heals in a short time and left less dermal 
distortions (Rodriques et al., 1990). 

 
 

Materials & Methods 
   
A strain of Leishmania major was obtained 

from the research medical center of Al-
Khadumia hospital. The strain was cultured in 
semisolid media which contains NaCl (6.91 g), 
Cacl2.2H2O (0.22 g), NaHCO3 (0.1 g), ACL 
(0.29 g), D. glucose (0.77 g). Agar (4 g), 
peptone (1 g), Beef extract (0.3 g), Defibriunted 
rabbit blood (200 ml), Ggentamycin 
(concentration 80 mg/ml) (25 ml) dissolved in 
1000 ml of distilled water (Ader et al., 1992). 
Twenty one vials contain 5 ml of semisolid 
media (for each) were prepared for the 
experiment and divide into 7 sub-groups (3 for 
each group), these vials inoculated with 5 x 105 
parasite/ml, inoculated at 26ºc for  1  /day before 
exposure them to the laser light. The samples 
were irradiated with He:Ne laser which operates 
in a continuous wave mode at 632.8 nm 
wavelength in the visible region of 
electromagnetic spectrum and 10 mW power for 
5, 10, 15, 20, 25 and 30 minutes exposure time 

and (0) time representing the control group. 
After the irradiation, samples were incubated at 
26 °C., The total growth rate (parasite/ml) was 
determine during six days after irradiating using 
hemocytometer chamber according to: 

 
Total count %( parasite/ml) = parasite No. in 64 
square x 2.5 x 103 x dilution factor 

 
Viability also was determined using 

Erythrosine-B viable stain according to 
(Hodgkinson et al, 1980). Each group of 
irradiation was compared with the control group 
during six days after irradiation. The laser 
power density PD was calculated from 

 

               2cm
W

A
PPD a ==  

where Pa is the laser power in watt and A is the 
irradiated area.    

          

Results 
 

Figure (1) illustrates the effect of He:Ne 
laser on the viable count of the parasite at 
different exposure times. It is clear that  the 
percentage of viability is highly affected 
(decreased) with increasing the exposure time of 
irradiation reaches to the least value 53% at the 
sixth day after irradiation in comparison with 
control groups 87%. Figure (2) shows the effect 
of He:Ne laser on growth rate of Leishmania 
major. It is clearly seen that the growth rate of 
parasite decreased with increasing exposure 
time of irradiation. The rapid decline occurs 
after the fifth and sixth day when the parasite 
samples were irradiated for 30 minutes (4x108) 
in comparison with control groups (12.2x108). 

 

 

 
 
 
 
 
 
 
 
 
 
Fig. (1) Effect of He:Ne laser on percentage of 
viability of Leishmania major at PD of 2.04 x10-3  
W/ cm2 
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Fig. (2): Effect of He-Ne laser on growth rate of 
Leishmania major at PD of 2.04x10-3 W/cm2 
 

 

Discussion 
 
In this research changes in the growth rate 

and viability of the parasite was noticed after 
laser irradiation. 

As it was mentioned by Karu et al., (1984) 
during study the biostimulating action of low 
intensity monochromatic visible light, the most 
probable effect of He-Ne laser is may be 
photochemical interaction due to absorb of He-
Ne laser by cytochrom α  in mitochondria. 
Photons enter the tissue and are absorbed in the 
mitochondria. The photon energy is converted to 
chemical energy within the cell (Karu et al., 
1984). 

Science the power density is in the range of             
and exposure time is about (5, 10, 15, 20, 25 and 
30) minutes so the probable mechanism is a 
photochemical (Markolf, 1996). 

Adenosine-Tri-Phosphate (ATP) is very 
important compound for supply the energy for 
the cell. The production of this compound 
related to the serial process of oxidation / 
reduction reactions (redox reactions). Redox 
reactions are important in cellular process such 
as cellular respiration (Peter et al., 1995). As is 
clear in figure (1) and (2) the viability and 
growth rate decreased significantly with 
increasing of exposure time in comparison with 
control group, this may be due to effect of high 
doses of laser that related to the long exposure 
time (30 minutes) for the certain power density 
these high doses may affect negatively on the 
kienetic activities of cytochrome α  that is very 
important in the redox reactions and affect on its 
ability to take and give the electrons so the 
production of ATP may be affected leading to 

the decrease of metabolic activities of the 
parasitic cell leading to decrease the viability 
and growth rate. The same results were obtained 
in the manner of study of the effect of He:Ne 
laser on the immunological function of 
phagocytic cell, after higher laser radiation with 
He:Ne laser phagocytic activity of cells is 
decreased (Luza et al., 1996).  

Although of the negative effect of the He:Ne 
laser, there is a noticeable increase in the growth 
rate of the parasite at the exposure times 5, 10 
minutes for 3 days after irradiation this effect 
may be explained as a biostimulative action of 
the laser at low power densities. 

The energy of absorbed photons is chemical 
transfer to redox center of enzymes complexes 
of the respiratory chain and therefore they more 
easy oxidated respiratory chain and the ATP 
synthesis are increased (Sidlova et al., 2001). 

The rapid decline in the growth rate of the 
parasite that’s significantly appear after 5 day 
after irradiation at long exposure time is may be 
due to the accumulation of the metabolic 
products of the parasite in the medium leading 
to the toxic effect to the living cells of the 
parasite.  

 

Conclusions 
 

1. He:Ne laser has a significant effect on growth 
rate and viability of Leishmania major. 
2. Reduction viability with laser light may cause 
increase in growth rate at certain exposure time. 

 
 

References 
 

Ader, S. and Theodor, D. (1992): Further 
observation on the transmission of cutaneous 
leishmaniasis to man from Phlebotomus 
papatassi. Ann. Trop. Med. Parasital 20:175-
194. 

Chopra, S. and H. M. Chawla (1992): Lasers in 
chemical and biological sciences. Wiley 
Stern limited. New Delhi: 131. 

Desjeux P. (1992): Human leishmaniasis: 
epidemiology and public health aspects. 
World health statis Quant 45: 267-275. 

Goldman, L. (1982): Application of laser. USA: 
261-274. 

Grimaldi Jr. G., Tesh RB. (1993): Leishmaniasis 
of the New World: current concepts and 
implications for future research-Clin 
Microbial Rev 6: 230-250. 

0
2
4
6
8

10
12
14
16
18
20

1 2 3 4 5 6

Day after irradiation

G
ro

w
th

 r
at

e 
(c

el
l x

 1
0 8

)

0

5

10

15

20

Control

30 min.
25 min.

20 min.
15 min.

10 min.
5 min.



S. R. Al-Jeboory et al., Iraqi J. Laser B 6, 17-20 (2007) 

 20

Hepburn,N.C.(2003):Cutaneous Leishmaniasis, 
an overview. J. Postgrad.  Med. 49: 50-54. 

Hodgkinsm, V. H.;Herman, R. and Semprevivo, 
L. (1980): Leishmania donovani :Correlation 
among assay of amastigote viability. Exp. 
Parasitol., 50: 394-408. 

Jacobson, R. L. (2003): Leishmania tropica  
(Kinetoplastida:Trypanosomatidae)aperplexin
g parasite.Folia parasitological.50: 241-250. 

Karu, T. I.; Phlova, O. A. T. and Fedoseyeva, G. 
E. (1984): Biostimulating action of low 
intensity monochromatic visible light: Is it 
possible?. J. Laser Chem., 5: 19-25. 

Luza, J.; Hubacek, J. (1996): In vitro He-Ne 
laser effect on some immunological functions 
of the polymorphonuclears and monocytes in 
rabbits. J. Acta-Univ-Palacki-Olomuc-Fac-
Med. 140: 43-60  

Markolf,H. N. (1996): Laser Tissue Interaction. 
Heide- Lberg, Berlin, pp. 142-144. 

Peter, H.R., Johnson G.B. (1995): 
Understanding Biology, Brown 
Communications, USA, pp: 26-27. 

 
 

Pratesi, R. and Sacchi, C.A. (1980): Laser in 
Photomedicine and Photobiology. USA: 123-
186. 

Rivier ,D.;Bovay ,D.; Shan, R.;Didisheim, S. 
and Mauel, J. (1999): Vaccination against 
Leishmania major in a CBA mouse model of 
infection. Role of adjuvants and mechanisms 
of protective. Parasite.Immunol. 21: 461-473. 

Rodriques,M.E. ;Inguanzo ,P.;Ramos ,A. and 
Perez, J.(1990): Treatment of cutaneous 
leishmaniasis with CO2 laser radiation. 
Rev.Cuba.Med.Trop. 422:197-202  

Shaw, J. J. and Lainson, R. (1987): The 
Leishmaniasis in Biology and Madicine, Eds. 
Peters, W. Killick-Kendrick, R. Academic, 
London,  pp. 291-361. 

Sidlova, A.; Skorpikora, J.; Janisch, R. & 
Mornstein V. (2001): Laser light effects on 
the cytoskeleton of hela cells. Scripta Medica 
(BRNO) 74: 195-208. 

 
 
 
 

 
 

و للشمانياتأثير الليزر المرئي على حيوية ومعدل النم  
  

  )3( ـاض خليل رنـا ري        )2( عواطف صابر جاسم        )1( ء رزاق الجبوريمــاشي
  

 جادرية ، بغداد ، العراقال،  جامعة بغداد  ،والهندسة الوراثية التقنيات الاحيائية ، قسم كلية العلوم) 1(

   العراق ، تكريت ،جامعة تكريت  ،حاسباتالعلوم   ، قسم كلية العلوم) 2(
  جادرية ، بغداد ، العراقالمعهد الليزر للدراسات العليا ، جامعة بغداد ،   )3(

  

 ° م26على وسط خاص شبه صلب وحضن بدرجة حرارة   Leishmania major تم تنمية عزلة 
 ولأزمانواط   ملي10ومتر وقدرة  نان632,8 نيون بطول موجي  :تشعيعها بليزر الهليومجرى  ثم ،

 كل من حيوية تدرس . دقيقة بالتعاقب بالمقارنة مع مجموعة السيطرة ) 30 و25  ،20  ،15  ،10  ،5( تشعيع 
ير في زمن التعريض عكس هذا التغير على حيوية ومعدل نمو غالت ، أن  أيام بعد التشعيع6ومعدل نمو الطفيلي خلال 

 بالمقارنة مع مجموعة عيع للطفيلي كان له التأثير عند التشالنمو العاماظهرت ان النتائج المستحصلة  .الطفيلي
حيوية الطفيلي ومعدل  و السيطرةةمعدل النمو للطفيلي قلت بزيادة زمن التشعيع بالمقارنة مع مجموع والسيطرة

يزر من  اللنيون يمكن ان يكون ناتج عن امتصاص  :ان تأثير ليزر الهليوم .الخلايا الحية قلت بزيادة زمن التشعيع
 تغيرات فيزيائية و كيميائية لجزيئات المستقبلات امسبب) سايتوكرومات في المايتوكوندريا( قبل متحسسات للضوء 

نزيم السايتوكروم في المايتوكوندريا على النشاط الكيموحياتي و يؤثر أحيث ، الضوئية في السلسلة التنفسية 
  . لايضية داخل الطفيلي الذي يؤدي بدوره الى انخفاض حيوية ومعدل النموالعمليات ا

 الخلاصة


