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  المستخلص

تـأثير القتـل لفطـر    ) الجتشن البنفسجية او المثلين الزرقاء ( العضويةتالصابغا        تزيد

% 1(الاسبرجيلس فلافوس عند معاملة البيئات المحضرة بتراكيز مختلفة من حامض البوريك            

  نيون\ليزر الهليوم بضوء ثم تشعيعها %) 2و

 ولقـد بينـت   ، )تبعد تلوينها بهذه الـصابغا  ( 2سم\ جول2.12 و1.06اص يجرع امتص  و

 92.2 تصل إلـى      البنفسجية نالجنتشتثبيط نمو الفطر عند تلوينه بصبغة        في   الزيادةالنتائج أن   

 84.4،في حين كان التثبيط  ) PDC نسبة القتل بالفرق عن القياسي(من نمو الفطر% 96.6و

 .يثيلين الزرقاء ه بصبغة المنعند تلوي% 87.7و
Abstract 

      Organic Dyes (Gentian Violet or Methylene Blue) had increased the 
lethal photosensitization of Aspergillus flavus, when were treated with 
boric acid of different concentrations (1% and 2%) and exposed to He-Ne 
laser light with absorbed doses of 1.06 and 2.12 joules/cm2 respectively 
and survivors enumerated. 
   The inhibition of fungus growth was 92.2 and 96.6 % (Percentage 
differences from control PDC) for the coloring by Gentian Violet and 
84.4and 87.7% for Methylene Blue. 
 
Introduction: 
       Aspergillus species are saprophytic fungi found in soil, water and 
decaying organic matter [1].Of the 200 species in the genus only a few can 
cause disease and Aspergillus flavus is one of them. In the normal host, 
Aspergillus species can cause a wide spectrum of diseases ranging from 
allergic manifestations , corrneal ,otomycotic , nasoorbital infections and 
superficial infections to a life-threatening invasive disease known as 
invasive Aspergillosis[1-2].Initiation of infection begins with the inhalation 
of conidia, the infectious particles, which adhere to and germinate in the 
lung tissue[3]. Hyphal invasion of the lung epithelium is followed by 
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dissemination to other organs risk factors for invasive Aspergillosis is 
prolonged neutropenia and/or long-term administration of high dose 
corticosteroids [3] .  
      Although Aspergillus fumigatus is the most common cause of 
Aspergillosis, but A. flavus, and several other species can also cause 
diseases. Aspergillus is a mold with septate hyphae about 2 - 4 um in 
diameter. The fungus can be identified by its gross and microscopic 
appearance in culture [4]. 
    The extremely effective of boric acid on the growth of some fungi or 
their aflatoxin 
, and the lethal photosensitization of these fungi at exposure to He/Ne 
laser  light or Gallium Aluminium Arsenide laser irradiations with 
different dyes( toluidine blue or methylene blue) was studied by many 
investigators [5-9] . 
     As  part of  continuous program directed toward the studying of the 
biological effects of some organic and inorganic compounds [6], it was 
become of interest to investigate a comparative study between the effects 
of  this acid in different concentrations (1% and 2%), and the lethal 
photosensitization  toward He-Ne laser     light  after colored with gentian 
violet or methylene blue.  
 
Materials and methods test organism 
   Aspergillus flavus, a fungus previously isolated from corns was used in 
this work. 
 Inoculums preparation [9] 
    Sabaurauds Agar medium (SAM) was used, with the following 
composition (g/l): Glucose, 10; Agar, 10, Pepton10 and distilled water, 
1000ml. The pH value of the medium was adjusted at 5.6 then 
autoclaving at 1.5 atm. for 15 minutes. (SAM) medium was also used for 
subculturing of the test organism as well as for preparation of fungal 
inoculum. This was prepared in the form of fungal culture discs each of 
7mm diameter using 8 days old culture. (SAM)  medium was also used as 
control medium for measuring the toxicity of boric acid on fungal growth. 
Experimental media 
  This was prepared using (SAM) medium.It was supplied singly by 
different concentrations of boric acid of 1% and 2%. The days(gentian 
violet  and methylene blue) was supplied as 0.0001%. 
Expressions of results 
   Fungal growth was determined by measuring the diameter of colony 
radial growth in mm. Data were recorded in triplicates after 8days of 
incubation at 28oC, and 5-10mins laser irradiations of the coloring 
samples. Results were expressed as percentage difference from control 
(% PDC). 
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Laser used 
  Laser He-Ne of  wave length 632.8 nm and power output of 0.001watt, 
irradiations techniques was provided in  Laser Laboratory, Department of  
Physics, College of Education ,Mosul University. 
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 Table (1) 
Colony Diameter & %Inhibition of Aspergillus flavus on (SAM) medium Colored with gentian violet and supplied with different 

conditions of (Boric acid concentrations and irradiation absorbed dose). 

*Irradiation absorbed dose in joules/cm2 = power(watt) × irradiation time (sec)/area(cm2 ) = 0.001watt×5min.×60 / 0.32
 × 3.14 = 1.06 

=0.001watt ×10min ×60 /0.32 ×3.14 = 2.12 
 

Table (2) 
Colony Diameter & %Inhibition of Aspergillus flavus on (SAM) medium Colored with Methylene Blue and supplied with different 

conditions 

8 Days without radiation 8 Days ( colored with   gentian violet)and irradiation with absorbed dose( in joules/cm2)* 

uncolored colored with gentian 
violet 1.06 2.12 

Boric 
acid 

Conc. 
(%) 

Colony 
Diameter 

( mm) 

% 
Inhibition 

Colony 
Diameter 

( mm) 

% 
Inhibition

Colony 
Diameter 

( mm) 

% 
Inhibition

Colony 
Diameter 

( mm) 

% 
Inhibition 

0.0 90 0 71 78.8 77 85.5 80 88.8 
1% 30 33.1 72 80 81 90 83 92.2 
2% 40 44.6 74 82.2 85 94.4 87 96.6 

8 Days without radiation 8 Days(colored with methylene blue)and irradiation with absorbed dose (in joules/cm2  ) 

uncolored colored with  
Methylene Blue 106.16 212.32 

Boric 
acid 
Conc. 
(%) 

Colony 
Diameter 

( mm) 

% 
Inhibition 

Colony 
Diameter 

( mm) 

% 
Inhibition

Colony 
Diameter 

( mm) 

% 
Inhibition

Colony 
Diameter 

( mm) 

% 
Inhibition 

0.0 90 0 62 68.8 72 80 74 82.2 
1% 30 33.1 66 73.3 75 83.3 76 84.4 
2% 40 44.6 69 76.6 77 85.5 79 87.7 
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Results and discussions 
    Organic dyes were used very extensively as anti-infective agents 
before the discovery of the sulfonamides and the antibiotics, and few 
cationic dyes still find limited use as anti-infective [10]. These include the 
triphenyl methane dyes gentian violet and the thiazine dye methylane 
blue.Cationic dyes were active against Gram-positive bacteria and 
generally resistant .The difference in susceptibility was probably related 
to the cellular characteristics that underlined the Gram stain [10]  

. 

      The dehydration power effects of boric acid on the fungal biochemistry 
was clearly associated with damage of the cell membrane with the loss of 
essential cellular components such as potassium ions and amino acids, 
and these effects are increased by the laser  light irradiation[11-12]

. 

 

 

 

 

 

 

 

 

         Stean and Stearn indicated that the behavior of bacteria toward dyes 
could be explained and largely determined by its  protein[13]

. This 
behavior is increased when these dyes irradiated by laser. The use of 
gentian violet or methylene blue was based on the ability of these organic 
dyes to absorb the energy of a source and then irradiates the energy as 
laser irradiation. [8] 

 

 

 

 

       Results presented in Tables (1) show that the coloring by organic dye 
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flavus , i.e. increases the % inhibition of fungus growth (Percentage 
differences from control) from 33.1and 44.6 (of the two concentrations of 
boric acid) to 92.2 and 96.6 when  irradiation with absorbed dose 1.06 
joules/cm2,and from 33.1and 44.6 to 92.2 and 96.6  when  irradiation with 
absorbed dose 2.12 joules/cm2 .While results presented in Tables (2) 
show that the coloring by organic dye Methylene Blue increases this % 
inhibition  from 33.1and 44.6 to 92.2 and 96.6 when  irradiation with 
absorbed dose 1.06 joules/cm2, and from 33.1and 44.6 to 92.2 and 96.6  
when  irradiation with absorbed dose 2.12 joules/cm2 .The inhibition by 
boric acid  without irradiation of growth in our early work was 
from33.1and 44.6% [6]

 

   What was made these two dyes to be so suitable as laser absorbance? In 
the first place the C = N and the (CH3)2N- moieties were produced 
extensive conjugated system. The more extensive the molecular 
conjugation, the smaller the energy gap between the highest filled π 
orbital and the lowest empty π* orbital, then even range may be sufficient 
to excite the molecule. This was increased the lethal photosensitization of 
the culture of Aspergillus flavus. [14] 

 Conclusion  

     Using organic dyes (Gentian Violet or Methylene Blue) of violet 
pigment enables a large amount of  He-Ne laser light energy to focus into 
a small area, thereby creating a much greater photochemical UV cataract 
reaction than ordinary light, producing irradiation absorbed dose of about 
1.06 and 2.12 joules/cm2  for 5 and 10 minutes respectively, and this 
doses increase the thermal damage accompanied with the killing effects 
of inorganic molecules (boric acid) , this incubation of the photosensitizes 
with the yeast was necessary to render it susceptible to killing by laser 
light. 
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