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Abstract
The influence of Nd:YAG laser on Klebsiella pneumoniae
while effect of Beta, Gamma ray by utilizing Cs137 , Co60 ,
Sr90 , Na22 Tl and Cs137 . The exposure of was in dose
0.3863*10-8, Co60 in dose 1.826*10-8, Sr90 in dose 1.973*10-8,
Na in Gamma ray 0.31993*10-8 and 1.4157*10-8 in Beta ray in
3hr with done control, also exposing K.pneumoniae into
Nd:YAG laser in Wavelenghth1064A° in 500, 1000,1500
pulse between each pulse 6 second with triplicate .Results of
exposing Nd:YAG laser and Beta ,Gamma radiation on
viability of K. pneumoniae resistant colistin were counted was
become fewer than control (outwardly exposition to laser and
radiation) with high proportion of killing. Nd:Yag laser and
Beta, Gamma radiation were efficient for killing K.
pneumoniae resistant colstin that cause several infection to
human and may be cause death.

Keywords: Klebsiella pneumoniae, laser, Gamma, Beta ray,
Polymyxin.

Introduction
Klebsiella pneumoniae is an opportunistic microorganism
that cause disease infect newborn child, infants, wintry and
immuno-compromised patients [1]. Gram negative,
encapsulated bacterium, colonizing the human
gastrointestinal tract, skin, nasopharynx, urinary with biliary
duct contagion, osteomyelitis and bacteremia, the virulence
agents take part in a substtaintial function in the seriousness
of K. pneumoniae contagion because have capsular
polysaccharides that protects bacterium from phagocytosis
[2].
K.pneumoniae an important role in occasional factor for
community-acquired (CA) contagion inclusive a severe
contagion for pneumonia, liver abscess,bacteremia,
endophthalmitis and different metastatic infections[3,4].
K.peumoniae cause nosocomial infection in urinary tract
infections (UTIs) infection of insert a catheter within patients
[5,6] while cause infection correlating with diverse medical
appliance together urinary and intravascular catheters[8].
The difficulty of treating of K.pneumoniae because fight
numerous of the antimicrobials such as B-lactam,
Macrolides ,Flouroquinolones ,action it one of the most
critical pathogen [9], increase danger K.pneumoniae because
resistance colistin (is one of polypeptide antibiotic active
against gram negative through binding with the outer
membrane of bacteria, therefore effect on
Lipopolysaccharide negatively charged) ,then, disrupt
osmotic organization of cell wall and go out component of
cell, the resistant for Colistin because modification of outer
membrane, modification of lipids, production enzyms that
destroy Colistin [10].
Neodymium (Nd:YAG) Neodymium-doped Yttrium
aluminum Garnet formed of Yttrium aluminum-Garnet
(YAG) summation. Diversified active lasing accessories
with Neodymium ions during diverse kinds for ionic
crystalline and in glasses, performance accordingly a laser
earning median, usually emanate 1064 nm illumination of a
specific atomic move in the neodymium ion, next existence
"pumped" into provocation from an exterior
provenance[11].The utilize of laser irradiation has turn into a

matter of much attention and is a committed area in
periodontal therapy (Sennhenn et al., 2007). The ultimate
current laser wavelengths utilized in periodontics inclusive
Neodymium:Yttrium-aluminium-Garnet (Nd:YAG),
erbium:yttrium-aluminium-garnet (Er:YAG) lasers while
carbon dioxide (CO2) laser [12].
There are two major mechanics of lasers in medical
implementation:The headmost is bio-stimulation technicality
via weak reciprocal action amidst laser and organism laser is
a provenance of inducement and the organism has a
distnctive feel for diverse stimuli [13].
The else mechanism is thermal impact, the thermal impact is
the major agent of biological influence [14].
Beta radiation is a electrons or neutrons (positively freight
electron ) , it take possession elevation rapidity generated
for the nucleus as a consequence of the dissolution of the
proton or neutron and chaperon released mote recognized as
the neutrino or anti neutrino, Gamma radiation is a
electronmagnetic radiance as a consequence of dynamic the
nucleus for the agitated status to the territory status
straightway or in phase to dynamic to a status of minimal
than indicative lower to the territory status accordingly a
consequence of each else nuclear practicability kanavat
alpha, beta or other nuclear response to acquire release of
excitation energy [15]. Technicality exposition of microbial
cells to ionizing radiation exhibit a supplementary
compression to the cells that head for to disturb their
requlation. Nucleic acids (DNA) via fracture the DNA chain
subsequently disrupt assignment of the molecule in diverse
path [16].
The objective of this treatise was to explore the leverage of
Nd: YAG laser, and Beta, Gamma radiance on the viability
of Klebsiella pneumonia resistance colistin.

Material and Method
Bacterial isolates
A total of collection of samples 75 K. pneumonia isolates
were collected from sputum of patients whosoever were
assumptive in Baghdad hospitals in 2019 that identification
by conventional biochemical reactions according to [17].
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Effectiveness of Physical radiations on K.pneumoniae
resistance colistin
Effect of Nd:YAG laser on K. pneumoniae resistance
colistin
K. pneumoniae cultivation was done according to [18] with
some modifications, cultivated in Nutrient stock at 37° C for
24 h, thereafter centrifuged at 5000 rpm for 10 minutes. The
residuum was pendent of disinfected normal saline and
compared with MacCfrland 0.5, then exposing 1 ml of
solution to Nd:YAG laser with rapprochement of control set
( outwardly exposition to radiation), every hold was achieved
in triplicate and injected in Trypton soy agar.

Effect of Beta, Gamma radiation on K. pneumoniae
resistance colistin
K. pneumoniae cultivation was done according to [18] with
some modifications, cultivated in Nutrient stock at 37° C for
24 h, subsequently centrifuged at 5000 rpm for 10 minutes.
The residual was pendent of sterile normal saline and
compared with MacCfrland 0.5, then exposing 1 ml of
solution to Nd:YAG laser with rapprochement of control set
(outwardly exposition to radiation), every hold was achieved
in triplicate and injected in Trypton soy agar.

The equation of Precentage of killing:
Control – treated
percentage of killing %=* 100
Control

Results and Disscusions
Bacterial isolates
Results of collection of sample are 75 isolates of
K.pneumoniae from sputum patients

Effectiveness of Physical radiations on K.pneumoniae
resistance colistin
Effect of Nd:YAG laser on K. pneumoniae resistance
colistin
K.pneumoniae exposed to Nd:YAG laser in
Wavelenghth1064A° in 500, 1000,1500 pulse between each
pulse 6 second with triplicate. Results exposing of Nd:YAG
laser on viability were counted was become little than
control (outwardly exposition to laser and radiation) with
high proportion of homicide. Nd:YAG laser radiation were
efficient for killing K. pneumoniae resistant colstin that

cause several infection to human and may be cause death .
The exposure of K. pneumoniae to Nd:YAG laser in
500,1000,1500 pulsation , in wavelenghth 1.06 nm the
viability of these cells determined using count of colony in
table (1).

Effect of Beta, Gamma radiation on K. pneumoniae
resistance colistin
K.pneumoniae exposed to Beta, Gamma radiation in
0.3863*10-8, Co60 in dose 1.826*10-8, Sr90 in dose
1.973*10-8, Na in Gamma ray 0.31993*10-8 and 1.4157*10-8
in Beta ray in 3hr with done control . Results exposing Beta,
Gamma radiation on viability of K. pneumoniae resistant
colistin were counted was become little than control
(outwardly exposition to laser and radiation) with high
proportion of homicide. Beta, Gamma radiation were
efficient for killing K. pneumoniae resistant colstin that
cause several infections to human and may be cause death.
The viability of these cells determined using percentage of
killing in table (2 ) , Fig (1) after exposure to Gamma ,Beta
irradiation respectively , the results showed when increase
exposing K. pneumoniae resistance colistin to Gamma ,Beta ,
irradiation, percentage of killing was higher reach to 98%
with viable cells (20 viable cells).
Also, it was clear that each of Nd-YAG laser and Beta,
Gamma radiance manipulate to the Bacteria morphology and
mucusity.
The fatal influence of laser and ionizing radiation on bacteria,
as deliberate via the forfeiture cells of settlement-formulation
capacity in Nutrient midst has been the matter of elaborate
research. Extremely advance has been synthetic in respect of
consistency of the technicality of obstruction, howevere as
yet remnant enormous suspicion accordingly to the quality of
the crucial infection participatory, though it appears specific
that mortality is foremost the outcome numerous of genetic
prejudice. Many guesswork has been suggesting and
examined concering the technicality of cell prejudice by
radiance. Several scholars suggest the technicality intellect
‘radiotoxins’ which are the venomous materiality generated
in the eradiate cells answerable for fatal influence. Another
suggest that radiation was immediately mischievous the
cellular membranes. Moreover, radiance influence on
enzymes neither on energy metabolism were presume. The
impact on the cytoplasmic membrane manifest to play a
supplemental function in some state of affairs [19].

Table 1. Percentage of killing and viability of K. pneumoniae resistance colistin after exposing to Nd:YAG laser.
proportion of cell homicide exposed to Nd:Yag laser

500 pulse 1000 pulse 1500 pulse (killing)

Fertile cells Precentage of
homicide Fertile cells Precentage of

homicide Fertile cells Precentage of
homicide

K1 120 60 % 29 90 % 26 91.3 %
K2 23 92.3 % 20 93.3 % 10 96.6 %
K3 22 92.6% 20 93.3% 8 98%

(500 pulse, 1000 pulse, 1500 pulse), Wavelenghth = 1.06 nm.; control = 300 colony.
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A previous studies by [20] focused on the thermal effect of
Nd:YAG laser on the bacteria because danger to human and
cause many disease, the bactericidal influence of an altitude-
power Nd:YAG laser on a commentary of Escherichia coli
was shown that a cordiality rise up to 50º C next the utilize
of laser together a power make of 100 W until 23 second.
A previous study by [21] Show the antimicrobial influence of
laser is theorize accordingley a inoffensive coadjutant in
nonsurgical remediation of inflammation of the gums by
minimize the symptom of inflammation and microbial
infection without any harmful effects on adjacent periodontal
tissues.
A previous study by [22] showed Nd:YAG lasers emanate
illumination at 1064 nm have been the ultimate exceedingly
utilized laser for laser-stimulate thermotherapy, in benign or
pernicious trauma in diverse organs are later by the beam,

else. In oncology, Nd:YAG lasers can be utilized to detach
skin cancers.
Nd-YAG laser has major energy and permeate passionate
into tissues. In medicine it is utilized for surgical removal of
oral leukoplakia with exemplary outcome, thermal influence
and pain through the proceedings, demand anesthesia,
should be suppose as negative portion of the remediation
with this kind of laser [23] while [24] showed that Nd-YAG
laser has pretty therapeutic influence and smooth period
following a surgical operation interval with no considerable
wrench and annoyance, making it an convenient solution in
sophisticated remediation of the sickness.
Nd:YAG a device that generates an intense beam can be
utilized to clear skin cancers, there are furthermore utilized
to lessen benign thyroid node[25] and to demolish prime and
derivative malignant liver trauma [26,27].

Table 2. Percentage of killing and Viability of K. pneumoniae resistance colistin after exposing to Gamma, Beta radiation with doses
and energies.

Isotope Type of decaye E (MeV) Do (KGy) Killing ration %
90 Sr 0.198 1.973*10-8 83.5 %

60 Co
- 0.318 1.826*10-8 87.5 %ɣ 1173.1332

22 Na
+ 0.513 1.533*10-8 97 %ɣ 1.275

137 Cs
0.514 0.3863*10-8 100 %ɣ 0.662

Tl
5485.6
5442.8 0.31993*10-8 100 %

ɣ 0.060
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Figure 2. Growth of K. pneumoniae resistance colistin after exposure to Gamma, Beta radiation.
Figure 3. Cesium isotopes disk decay for Gamma and Beta radiation.

Radiance-stimulated ionizations performance immediately on
the cellular composition molecules or indirectly on water
molecules that bring about water-originate radicals. Radicals
interact with thereabout molecules in a extremely shortened
time, perform in shattering of chemical bonds
or oxidation (addendum of oxygen atoms) of the influenced
molecules. The prime influence in cells is DNA fracture
occur Deletion of DNA part is the preponderant compose of
radiance that reason prejudice in cells and purpose
chromosome aberrations and cell doom [28].
A illumination from low –power laser with an convenient
wavelength , it will be emotional to a higher energy status,
while descent backwards to the minimize energy status, the
released energy will interact with cellular oxygen or another
cellular compositions to manufacture retroactive species like
singlet oxygen and release radicals, the location of labor for

the toxic to living cells species created through lethal
photosensitization has been inspected in a numeral of
schooling, the three major location are cell membrane, the
nucleus and organelles, rising ion permeability and
deprivation of liquidity is a consequence of the relocate of
three repeat status photosensitizer energy to molecular
oxygen, formulation the singlet oxygen that is the major
bactericidal species and reason lipid per oxidation that is
strongly prejudicial to cell membrane texture with action
and cause cell doom [29,30].
Also, A previous study via [31,32] Radiation utilized for
cancer remedy is known ionizing radiation in order to it
compose ions (electrically freight particles) in the cells of the
tissues it pushes meantime. It inspires ions via take off
electrons from atoms and molecules this fire cells or
alteration genes that cause stop resurgent. The radiation
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oncologist (a doctor chiefly mannerly to remedy cancer with
radiation) nominate the kind of radiance that’s utmost
appropriate for each patient’s cancer type and position. Alpha
and beta particles are fundamentally generated via specific
radioactive materiality that may be ioculated, swallowed, or
place into the trunk. They’re utmost often utilized in
visualize trial, but can be profitable in therapy cancer
Radiopharmaceuticals, Radince is energy that’s hold via
waves or a flux of particles. Radiance repair via mischievous
the genes of DNA in cells. Genes control how cells develop
and partition. When radiation havoc the genes of cancer cells,
they can’t plant and divide any supplementary, subsequently
the cells checkmate in order to murder cancer cells and
shrivel tumors.
Ameliorate paramount irradiation in synthesis unprecedented
nanoparticles by [33] exposing diverse visible-light
irradiation's that impact on the formalization of silver
nanoparticles from silver nitrate utilizing the culture
supernatant of K. pneumonia likewise visible-light
resurrection rapid the installation of silver nanoparticles. The
treatise successfully synthesized regularly scattered silver
nanoparticles with a regular magnitude and format in the
amplitude of 1–6 nm with an average siz of 3 nm.
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