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Abstract

Aim: The important time to stop the growth of some types of bacteria that cause human
diseases by using UV- light (500nm), which reduces the effort and danger to health care workers.
Background: In this study, we included the effect of ultraviolet UV- light (500nm) on some types
of bacteria such as Staphylococcus aurous, Klepselia pneumonia, Acentobacteria that cause
human diseases. Staphylococcus aureus is a Gram-positive bacteria and causative agent of wide
range of infectious diseases such as skin infections, bacteremia, endocarditis, pneumonia and
food poisoning. K. pneumoniae now commonly occurs in healthcare facilities, such as hospitals,
and is responsible for a range of serious infections involving the urinary tract, lungs, abdominal
cavity, intra-vascular devices, soft tissues surgical sites and causing bacteraemia, Acinetobacter
baumannii can cause infections in the blood, urinary tract, and lungs (pneumonia), or in wounds
in other parts of the body. It can also “colonize” or live in a patient without causing infections
or symptoms, especially in respiratory secretions (sputum) or open wounds. Method: The study
included 50 samples (swab) of S. aureus taken from people suffering from burns and wounds.
And 50 samples (intestinal swab) were taken from patients infected with_ Acinetobacter and 50
samples (sputum) from patients infected with K. pneumonia Samples were collected from Al-
private International Hospital in Baghdad _ during the period 11/15/2021 to 11/20/2022. All of
these samples were .diagnosed by a medical staff using a (fine) device and agricultural media
The samples were preserved with glycerin to be preserved for a longer _ period and used for
conducting experiments, and at the same time the samples .were used as a (control).From the
same tube containing the sample, a percentage (0.5) was taken) _ to conduct experiments, and
the rest was used to conduct other experiments _ Using a dose of (UV and shedding it on the
growth of some types of pathogenic bacteria). Result: After preparing plankton, some types of
pathogenic bacteria are: S. aureus, Acinetobacter,K. pneumonia. A working method is prepared
for applying UV doses to bacteria at different intervals of time: (10, 30, 60) minutes. It was
concluded that time is important to know the time period in which the growth of each of the S.
aureus bacteria whose growth stopped by a period (30 minutes, 60 minutes), K. pneumonia,
which stopped growing by a period (60 minutes), and the Acinetobacter by a time period (60
minutes) is stopped. Conclusion: Time periods were determined to stop the growth of each of
the bacteria (Staphylococcus aurous - Klebsiella pneumoniae - Acinetobacter) after exposure to
ultraviolet rays with a wavelength of (500nm). As the S. aurous bacteria stop its growth for a
period (30-60 min), the - Klebsiella pneumoniae bacteria stop its growth for a period of time (60
min), and the Acinetobacter) bacteria stop its growth for a period of time (60 min).

Keywords: Ultraviolet rays, Staphylococcus aurous, Klebsiella. pneumonia,
Acinetobacter.

1. Introduction

Staphylococcus aureus is a Gram-positive round-
shaped bacterium, a member of the Firmicutes, and
is a usual member of the microbiota of the body,
frequently found in the upper respiratory tract and
on the skin. It is often positive for catalase and nitrate
reduction and is a facultative anaerobe that can grow
without the need for oxygen Klebsiella is a type of
Gram-negative bacteria that can cause different
types of healthcare-associated infections, including
pneumonia, bloodstream infections, wound or
surgical site infections, and meningitis. Increasingly,
Klebsiella bacteria have developed antimicrobial
resistance, most recently to the class of antibiotics
known as carbapenems. Acinetobacter spp. Are
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Gram-negative coccoid rods that are sometimes
difficult to destain. They grow aerobically and are
oxidase negative using Kovac's reagent, O-F
negative, nonmotile in hanging drop preparations,
catalase positive, mostly nitrate negative, and mostly
positive for Tween hydrolysis. DNA from an isolate
that is Acinetobacter will transform auxotrophic
Acinetobacter test strains to prototrophy and so
confirm the isolate as Acinetobacter. Aim of study:
The important time to stop the growth of some types
of bacteria that cause human diseases by using UV-
light (), which reduces the effort and danger to health
care workers.

2. Material and Method

Collection of specimens: The study included 50
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samples (swab) of Staphylococcus aureus taken from
people suffering from burns and wounds. And 50
samples (intestinal swab) were taken from patients
infected  with_.Acinetobacter And 50 samples
(sputum) from patients infected with Klebsiella
.pneumoniae Samples were collected from Al-Ahli
International Hospital in Baghdad _ during the
period 11/15/2021 to 11/20/2022. All these samples
were diagnosed by a medical staff using a (fine)
device and agricultural media the samples were
preserved with glycerin to be preserved for a longer
_ period and used for conducting experiments, and
at the same time the samples. were used as a
(control). From the same tube containing the sample,
a percentage (0.5 was taken) _ to conduct
experiments, and the rest was used to conduct other
experiments _ Using a dose of (UV and shedding it
on the growth of some types of pathogenicbacteria).
After preparing plankton, some types of pathogenic
bacteria are: 1) Staphylococcus aureus 2)
Acinetobacter 3) Klebsiella pneumoniae A working
method is prepared for applying UV doses to
bacteria at different intervals of time: (10, 30, 60)
minutes.

Procedure: Using a dose of ultraviolet rays and
applying them to the growth of some types of
pathogenic  bacteria  (Staphylococcus  aureus,
Klebsiella pneumoniae, Acinetobacter) Before
starting work, we prepare the culture media Method
for preparing the culture media 1-Suspend 28.0
grams in 1 liter of purified/distilled or deionized
water. 2-Heat to a boil to completely dissolve the
medium. 3Sterilize by autoclaving at a pressure of 15
lb. (121°C) for 15 minutes. 4-After autoclaving, cool
to 45-50°C. 5-Pour nutritious agar into petri dishes
(until the agar is solidified). 6-Keep boxes in the
refrigerator at 2-8°C After preparing of some types
of pathogenic bacteria (Staphylococcus aureus,
Klebsiella pneumoniae, Acinetobacter) A special
method is prepared for exposing doses of ultraviolet
rays to bacteria at different period which are as
follows (10minutes, 30 minutes,60 minutes).
-Staphylococcus aureus (1-3 Tubes) was numbered
with different time periods to expose each tube
according to the time period (Tube 1, 10 minutes -
Tube 2, 30 minutes - Tube 3, 60 minutes). 2) (0.5) ml
of the suspended Staphylococcus aureus was taken
using a pipette and placed in 3 numbered tubes
(with different time periods) After that, (Tube1) was
placed in a hood for the purpose of exposing it to
UV rays of wavelength (500nm) for a period of 10
minutes. After that, (Tube2) was placed for a period
of 30 minutes in a hood device for the purpose of
being exposed to UV rays of a wavelength, and
(Tube3) was placed in a hood device for a period of
60 minutes for the purpose of being exposed to UV
rays 4) Bacteria exposed to UV rays were cultured for
different periods of time (10, 30, 60) in a nutrient
medium.

- Klebsiella pneumoniae (1-3 Tubes) were numbered
with different time periods to expose each tube
according to the time period (Tube 1, 10 minutes -
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Tube 2, 30 minutes - Tube 3,60 minutes). 2) (0.5) ml
of the suspended Klebsiella pneumoniae was taken
using a pipette and placed in 3 numbered tubes
(with different time periods). After that, (Tube1) was
placed in a hood for the purpose of exposing it to
UV rays of wavelength for a period of 10 minutes.
After that, (Tube2) was placed for a period of 30
minutes in a hood device for the purpose of being
exposed to UV rays of a wavelength (500nm), and
(Tube3) was placed in a hood device for a period of
60 minutes for the purpose of being exposed to UV
rays 4) Bacteria exposed to UV rays were cultured for
different periods of time (10, 30, 60) in a nutrient
medium.

-Acinetobacter (1-3 Tubes) were numbered with
different time periods to expose each tube
according to the time period (Tube 1, 10 minutes -
Tube 2, 30 minutes - Tube 3,60 minutes). 2) (0.5) ml
of the suspended Acinetobacter was taken using a
pipette and placed in 3 numbered tubes (with
different time periods). After that, (Tubel) was
placed in a hood for the purpose of exposing it to
UV rays of wavelength for a period of 10 minutes.
After that, (Tube2) was placed for a period of 30
minutes in a hood device for the purpose of being
exposed to UV rays of a wavelength (500nm), and
(Tube3) was placed in a hood device for a period of
60 minutes for the purpose of being exposed to UV
rays 4) Bacteria exposed to UV rays were cultured for
different periods of time (10, 30, 60) in a nutrient
medium.

3. Result

Determination of the lethal dose of ultraviolet rays on
bacteria growth (Staphylococcus aureus, Klebsiella
pneumoniae, Acinetobacter) that cause human
diseases. After preparing the suspension bacteria
that cause human diseases as mentioned in chapter
three and exposing them to ultraviolet rays, the
suspension exposed to ultraviolet rays is cultivated
on culture media (nutrient agar), To note the period
during which the growth of bacteria is stopped.

Growth | S. aurous| Acinetobacter | K. pneumonia
time picture (2)
picture (1) picture (3)

0 50 50 50
10 min 15 30 50
30min 0 2 25
60min 0 0 0
Growth | S. aurous | Acinetobacter | K. pneumonia

1- After exposing the suspension to ultraviolet rays at
intervals of (10 minutes, 30 minutes, 60 minutes) and
cultivating it on culture media as explained in the third
chapter, it was observed that the bacteria S. aurous
stopped its growth in periods of time (30 minutes, 60
minutes) Table (1) illustrates this. The lethal dose of
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bacteria was determined S. auras at intervals (60
minutes, 30 minutes), as shown in Figure (1)

- .

Figl;-e (1) shows the bacteria S. aureus growth stopped
in period (30 min-60min)

2-After exposing the suspension to ultraviolet rays at
intervals of (10 minutes, 30 minutes, 60 minutes) and
cultivating it on culture media as explained in the
third chapter, it was observed that the bacteria
Acinetobacter stopped its growth in periods of time
(60 minutes) Table (1) illustrates this. the lethal dose
of bacteria was determined Acinetobacter at
intervals (60 minutes), as shown in Figure (2).

Figure (2) shows the bacteria Acinetobacter growth
stopped in period (60 min)

3-After exposing the suspension to ultraviolet rays at
intervals of (10 minutes, 30 minutes, 60 minutes) and
cultivating it on culture media as explained in the
third chapter, It was observed that the bacteria
Klebsiella pneumoniae stopped its growth in periods
of time (60 minutes) Table (1) illustrates this. the
lethal dose of bacteria was determined Klebsiella
pneumoniae at intervals (60 minutes), as shown in
Figure (3).

Figure (3) shows the bacteria Klebsiella pneumon;ae
growth stopped in period (60 min)

4. Discussion

The results show that After preparing a suspension
of S. aureus and exposing it to ultraviolet rays at
different periods of time, which are as follows
(10,30,60minutes) with a wavelength (500nm), as
mentioned in the three-chapter, and cultivating it on
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the nutrient media (Nutrient agar) as shown in the
figure(1), the results were that the S. aureus bacteria
stopped its growth in a period of time (30,60)
minutes, and this study agrees with the study
Hardjawinata, K., Setiawati, R., and et al. (2005).[12]
After preparing a suspension of Aceintobacter and
exposing it to ultraviolet rays at different periods of
time, which are as follows (10,30,60minutes) with a
wavelength (500nm), as mentioned in the three
chapter, and cultivating it on the nutrient media
(Nutrient agar) as shown in the image (2), the results
were that the Aceintobacter stopped its growth in a
period of time (60 minutes) minutes , and this study
agrees with the study Dai, T., Murray, C. K., Vrahas,
M. S..et al . (2012). Hare, J. M., Bradley, et al
(2012).[14]

After preparing a suspension of K. pneumonia and
exposing it to ultraviolet rays at different periods of
time, which are as follows (10,30,60minutes).

with a wavelength (500nm), as mentioned in the
three chapter, and cultivating it on the nutrient
media (Nutrient agar) as shown in figure (3), the
results were that the K. pneumonia bacteria stopped
its growth in a period (60) minutes, and this study
agrees with the study Behzadi, E., Behzadi, P., et al.
(2014).[13]

It was concluded that time is important to know the
time period in which the growth of each of the S.
aurues bacteria whose growth stopped by a period
(60 minutes, 30 minutes), K. pneumonia, which
stopped growing by a period (60 minutes), and the
Acinotobacteria by a time period (60 minutes) is
stopped.[15]

5. Conclusion

Time periods were determined to stop the growth of
each of the bacteria (Staphylococcus aurous -
Klebsiella pneumoniae - Acinetobacter) after
exposure to ultraviolet rays with a wavelength of
(500nm). As the S. aurous bacteria stop its growth for
a period (30-60 min), the - Klebsiella pneumoniae
bacteria stop its growth for a period (60 min), and the
Acinetobacter) bacteria stop its growth for a period
(60 min).
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