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Abstract

The laser and nanoparticles representing the coseowf
biological science with physical science and cosrsnd) modern method
that used as an antibacterial instead of conveati@amtibiotics. The
present study is an attempt to illustrate how tee af laser or silver
nanoparticles each of them individually, as anbeautierial agent against
Escherichia coli (E. coli) as well as study the effective result from the
absorption of Diode laser energy by these nanabestito kill or
inhibition bacterial growth. The silver nanoparEl (AgNPs) are
prepared by biological methdsl coli were isolated and identified by use
MacConkey agar and biochemical tests. Nanopartetedested against
E. coli cultured on Muller Hinton agar but Diode laser laser with
nanoparticles are tested agaiBstoli that cultured in Nutrient brothe.
coli are irradiating by Diode laser with different tisneDifferent
concentrations of silver nanoparticles have beepl@rad for killing and
inhibition bacterial growth. Results showéfl coli was effected by
nanoparticles (mainly highest concentration of mamticles) also
detected that decrease bacterial availability witicrease time of
exposure to Diode laser.

Key words: laser, nanoparticlesE. coli, AQNPs, Diode

Introduction

There is a growing concern about the emergenceerthergence
of drug-resistant pathogens such as multi-resigansli [1]. From that,
there is a needing to discover novel strategies amhtify new
antimicrobial agents from natural and inorganicssabces to develop the
next generation of drugs or agents to control nhi@io infections
[2].Greater effectiveness on resistant strains iofobial pathogens, less
toxicity and heat resistance are the charactemstiaser and metal oxide
nanoparticles, which make them the selective caeglfor eradicating
bacteria [2,3]. The small size of silver nanopéetaeferred which is 250
times smaller than a bacterium that might be givtnigpe antimicrobial
ability [4-6]. The mechanism of bactericidal acsonof silver
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nanoparticles is still not well understood but ipravious report [7] on
the bactericidal activity of silver nanoparticles,was shown that the
interaction between silver nanoparticles and ctrestts of the bacterial
membrane caused structural changes in and damageetobranes,
finally leading to cell death[8,9]. Microbes arelikaly to develop
resistance against silver, as they do against ctioveal and narrow-
target antibiotics, because the metal attacks adorange of targets in the
organisms, which means that they would have to Idpva host of
mutations simultaneously to protect themselvesl|7,Ihe laser used in
medical field for different purposes like to cur@iwous types of ulcerous
wounds. The increase in the exposure of the radiatesulted in the
reduction of the bacteria count due to their detimn because of the
radiation [7,12]. So, the aim of this study waset@luate the effect of
silver nanoparticles and laser Diode on the grositthe gram negative
bacteria E-coli isolated from hospitalized infeoso

Materials and Methods

Preparation of nanoparticles

Silver nanoparticles are prepared by the biosymhagethod in the
Microbiology Laboratory- for postgraduates researchCollege of
medicine - University of Al-Qadisiyah.

Preparation of Bacterial Samples

The bacterial sample d&. coli was collected from the Central Health
Laboratory from Al Najaf city, which is taken frothe surgical tools in
the operation rooms of the Al- Najaf teaching htapiThe collection
was done by swab and thé&n coli were isolated and identified by use
MacConkey agar and biochemical tests.

Biosynthesis Method of AgNPs:

|-Preparation of Fungal Culture:
Aspergillus niger was grown in yeast malt broth at 37°C for 5

days. The flasks were incubated in the shakebator at 200 RPM.
After 5 days of incubation, the mycelium waspaated and washed
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thrice with deionized water. 20 g of biomass waated with 200 ml of
deionized water for 72 h at 250C in an Erlenmelgskf and agitated in
the same condition as described earlier. Afterincubation, the cell
filtrate was obtained by filtration through Watmarfiter paper
numberl113.

I1- Synthesis of Silver Nanoparticles:
Silver nitrate at 1mM concentration vimised with 50 ml of

cell filtrate (above) in a 250 ml Erlenmeyflask and agitated at
25°C in dark along with control 13. Colloidal nasitver that has particle
size 20 nm to 40 nm (average = 30 nm) with differeoncentration
(36.21ppm) that equal to mg/L (This concentratieass diluted to one
half and quarter).

Bacterial susceptibility to nanoparticles.

To examine the susceptibility &. coli to different silver nanopatrticles,
Muller Hinton agar wer@repared with holes, the diameter for each hole
was 5 mm. Placed 0.2 ml of each concentration diRgin one hole.
Put the plates in the incubator for 24 hrs. in terafure of 37°C then
zone of inhibition was measured manually.

Application Laser Irradiations on Bacterial Species

The procedure for applying Diode laser (with 50 nom) the tubes that
containE. coli cultured in Nutrient broth and irradiate them widiode
laser with different irradiation times (1,3,5,7,19,20) minutes.

Application Laser with nanoparticles on Bacterial $ecies:

The procedure for applying the Diode laser on thees$ that contaik.
coli bacteria cultured in Nutrient broth with differecwncentrations of
AgNPs and irradiate them with Diode laser with @lifint irradiation
times (1,3,5,7,10) minutes.
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Results

Nanoparticle test
The size and morphology of nanoparticles wererdetec by UV-Vis

spectroscopynd scanninelectron microscope (SEMas seen in figur

(1) and figure (2).
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Figure (1): Absorption spectrum for biosynthesis of AgNP:
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Figure (2): SEM test for biosynthesis oAgNPs

Antimicrobial Effect of Nanoparticles on E. coli

The effect of AQNPs oE. coli growthcan be seen in figur3).
Results showed that sensitivityE. coli to nanoparticles increed with
Increasingconcentration of nanoparticlefigure 4).
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Figure (4): Average diameter measured for effect of AQNPs i
different concentrations onE. coli.
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Effect of Laser Irradiations on E-coli growth

The effect of Diode lase(50 mw)n different irradiation times o
E. coli can be seen in the figui(5) that showed thimcreass irradiations
time associated witbecreasdbacterial availability irfNutrientbroth (low

absorbency).
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Figure (5): Effect of Diode laser in different irradiation times on
E. coli cultured in nutrient broth.

Mutual effect of laser andnanoparticles on Ecoli growth
Figures (6) showed the effect of Diode las(50 mw) with AgNPs
on E. coli. Although the effec of Bacteria by dual action of Las
Irradiation with Nanoparticlesre very little, the inhibitoneffect mainly
appeared at long Irradiation tin(10 min) withhighest concentration «

nanoparticles.
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Figure (6): Effect of Diode lase in different irradiation times
with AgNPs in different concentrations onE.coli cultured in nutrient
broth.

Discussion

The silver nanoparticles show efficient antimicedl@gainsEk. coli
this may be due to the ability of these nanopadicto attack tt
respiratory chaincell division an finally leading to cell deat[11, 13].
Some studies have reported that the ive charge on the Ag ion
crucial for its antimicrobial activity through thelectrostatic attra yu
ion between negative charged cell membrane of migamism an
positive charged nanoparticle[7,8,12]. Sondi and Salop+Sondi
reported that Ag nanarticles accumulated in the bacterial membi
caused the permeabil, resulting in cell death [13]. Amrei al suggested
that metal depletion may cause the formation eutarly shaped pits |
the outer membrane and change membrane permeabtiigt is caused
by progressive release of lipopolysaccharide mdéscand membrar
Proteins [14].In this study antimicrobial actic of used nanoparticl is

enhanced with increase their concentratand this agree with othe
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studies [2,15,16]. Theivasanthi and Alagar showed the toxicity of
silver nanospheres is higher than that of gold spheres and bacteria
not able to develop immunity to silver as they oft with antibiotics
[14]. Furthermore, Padt al. found that interaction of nanoparticles with
E. coli shape dependent, since truncated triangular pestishowed
higher activity compared to spherical and rod-sghér particles
[5].Current study detected inhibitory action adsér onE. coli and this
agree with study of Rathod al (2012) who show that exposure of
bacterial cultures to Diode laser light resultsiidecrease in viability and
suggest that power of laser and time of exposwagsphn important role
in its efficacy [7]. The mechanism of laser-induczll destruction has
important implications in clinical therapy. Accondi to Karu exposing a
cell to laser light causes acceleration of electransfer in some areas of
the respiratory chain. At higher doses, this exicitaenergy is transferred
to oxygen to form oxygen radical [12]. In genethk ability of the laser
light to kill the micro-organisms is species depamd The reasons
contributing to this observation remain unknowneQmew suggests the
role of cell morphology, especially the kind of migntation of the cell
wall that determines the susceptibility of the eliént bacterial species to
laser radiation [7]. In the study current, the daation of laser and
nanoparticles not have clear inhibitory action Eancoli and this agree
with study of Hassan, (2015) who determine thatetes. coli can re-

grow after 24 hr of incubation [16].

Conclusion
The inhibition or killing of bacteria was increasadhen the
concentrations of nanoparticles were amplifiedadition, sensitivity of

E. coli to laser enhance with increase time of exposure.
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