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Abstract

Photobiomodulation eradication by Ultraviolet Light (UVL) 254 nm wavelengths exerts bactericidal effects, it
was used in the disinfection. UVL showed anti Methicillin-resistant Staphylococcus aureus (MRSA) effects
where using 280/300nm, with 4Dt value of 5 s observed in the bacterial suspension of 5 log CFU/mL as
inactivation. UVL anti-bacterial spores cell wall, harm to DNA, RNA, and proteins by photo-hydration, photo-
splitting, photo-crosslinking, and photo-dimerization. The aim was to use photobiomodulation eradication UVL
methods for multi resistant MRSA that it had severe infection. So, it can help in disinfection and kill MRSA
without chemical treatment. Preparation of MRSA strains, using "LED Apparatus”; the method was
"Photobiomodulation Eradication by UVL". The results were presented the “Wavelengths (280+300) nm, were
from (0-30 second)”. It was found from the result that the five MRSA strains gave a similar result, and the
difference was noted that it was due to the characteristics of each MRSA strain alone and the resistance genes
it contained. As for the result, it was very impressive to 30 minutes to completely eliminate all MRSA strains.
It was concluded from the results that this photobiomodulation eradicated by UVL method was used to sterilize
and eliminated MRSA strains that have drug multi resistance antibiotics within 30 seconds. It was recommended
for using this photobiomodulation eradicated by UVL method to eliminate the multi resistance antibiotics strains
that infect the skin. That could be through "Pharmacy Technology" to produce the dose that can be used for ski
treatment without any harm to the patient.
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Introduction

Photobiomodulation eradication by Ultraviolet Light (UVL) 254 nm
wavelengths exerts bactericidal effects, it was used in the disinfection [1]. It
had a rapid inactivation by UVC irradiation of bacterial, on droplet nuclei
[2]. UVL showed anti Methicillin-resistant Staphylococcus aureus (MRSA)
effects where using 280/300nm, with 4Dt value of 5 s observed in the
bacterial suspension of 5 log CFU/mL as inactivation [3]. UVL revealed 4log
action of pathogenic bacterial strains [4]. UVL TM, high-intensity flashing
light (200-320nm) that done the bacteria and anti-bacterial spores cell wall,
harm to DNA, RNA, and proteins by photo-hydration, photo-splitting,
photo-crosslinking, and photo-dimerization [5]. UVL had action be upon
quiescence of DNA reproduction on cells are in an inactive form, put off
death by precaution their basal constituent, that straight treaty pathogenic
bacterial DNA [4]. UVL had straight impacts DNA by the arrangement
nitrogen bases, also mutations arising in different genes pertaining to DNA
repair and replication [6]. UVL did Oxidation Processes sensual energy,
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control spoilage microorganisms used (220-280) nm, caused DNA physical
change and suppress bacterial reproduction by arrangement of protein bases,
artifact DNA reproduction, leading to cell death. The bactericidal acts mainly
be on dose (J/m2) [7]. UVL had antibacterial capabilities, it was testing of
the bactericidal potential of diffusing over a large area yielded killing results.
It killing MRSA also examined using an in-vitro survival assay as
disinfection [8]. The use of 222-nm UVL disinfection resulted in effective
in-vitro reduction of MRSA and significantly reduced contamination [9].
Inhibition of Staph. aureus, from infected patients, after irradiation with
LED; 300 pl of saline solution with bacterial suspension was irradiated. The
comparison of the irradiated Staph. aureus 465 nm (40 J/cm2), ad with (30
and 50 J/cm?2). MRSA strains were reduced into colony-forming units after
LED irradiation [10]. The aim was to use photobiomodulation eradication
UVL methods for multi resistant MRSA that it had severe infection. So, it
can help in disinfection and kill MRSA without chemical treatment.
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Materials and Methods

e  Preparation of MRSA strains: The MRSA strains samples
were collected from private hospital. They were inoculated into
Tryptic Soy Broth (TSB) (Thermo Scientific, Pittsburgh, PA,
USA) and grown overnight at 37° C. The cultures were
resuspended in Fresh Broth (Thermo Scientific, Pittsburgh, PA,
USA) for 2 hours. The strains were collected by centrifugation,
washed, resuspended in Broth (Thermo Scientific, Pittsburgh,
PA, USA). As well they were adjusted to 0.5 at 600 nm equal to
106 colony formation units (CFU) / mL of Hanks’ balanced salt
solution (HBSS) (Thermo Scientific, Pittsburgh, PA, USA) [11].

e LED Apparatus: It was (PearlLab Beam, Aquisense
technologies, NC, USA), treated wavelengths (280+300) nm for
(5, 10, 15, 20, 25, and 30 second), and Intensity/influence rate
0.112 W/cm? [3].

e  Photobiomodulation Eradication by Ultraviolet Light: The
MRSA strains suspensions 10 mL were expatriate in glassful
Petri-dishes with ~6 mm and 24 cm?. The Petri-dishes were
centrally set in LED chamber spacing 5 cm [3].

e MRSA Membrane Expedient: The MRSA strains after
photobiomodulation eradication by Ultraviolet Light were
passed via bacterial membrane expedient. The filters were
counted living cells / mL [12]

e  Statistical Study: Entirely consequences were preserved by
"IBM SPSS Statistics Software Form 21"; (IBM, Armonk, NY,
United States) [13].

Results and Discussion

MRSA living cells / mL were photobiomodulation eradicated by UVL:
the results were presented the “Wavelengths (280+300) nm, were from (0-
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30 second)”. It was displayed the high significant MRSA living cells/ml were
photobiomodulation eradicated by UVL (Table 1, and Graph 1). It was found
from the result that the five MRSA strains gave a similar result, and the
difference was noted that it was due to the characteristics of each MRSA
strain alone and the resistance genes it contained. As for the result, it was
very impressive to 30 minutes to completely eliminate all MRSA strains [1-
4]. As for the strongest of them, the final eradication was MRSAD5, as it
remained for the time 25 seconds, and approximately one-fifth of the number
of living cells was present. The fastest to eradicate it was MRSA3, were less
than the tenth of living cells left. The average living cells/mL were by
photobiomodulation eradicated by UVL elimination of live cells, it was
proportional to the passage of time, so that the flow of time was consistent
with the elimination of living cells [5-10]. It was found the arithmetic means
to eliminate the isolates was in the first five seconds by eliminating tenth of
living cells, then a quarter of the living cells were eliminated, then the
elimination of half of the living cells, then two thirds of the quarters, and
then more than four fifths of the living cells [1-4]. Evidence for the sequence
in eliminating the isolates, as it took a longer time than the vegetative cells
that did not have antibiotic resistance, but it was completely eradicated
within 30 seconds. Since the effect was on the nuclear materials in cells and
the ability to mutate or reproduce cells, and thus it was found that the method
used was one of the radiological methods that eliminate bacteria resistant to
antibiotics [1-4]. As it reduced the use of chemicals or chemical treatments,
which affected the patient's body, and therefore this method could be used in
the treatment of external injuries to the skin and the elimination of skin
pathogens that caused by bacteria the characteristics of antibiotic resistance
[5-10].

MRSA strains Wavelengths (280+300) nm

0Osecond | 5second | 10second | 15second | 20second | 25second | 30second
MRSA1 107/mL | 92/mL 79/mL 52/mL 30/mL 11/mL 00/mL
MRSA2 105/mL | 91/mL 78/mL 54/mL 29/mL 10/mL 00/mL
MRSA3 104/mL | 86/mL 68/mL 51/mL 26/mL 8/mL 00/mL
MRSA4 106/mL | 94/mL 81/mL 61/mL 31/mL 14/mL 00/mL
MRSAS5 107/mL | 96/mL 87/mL 64/mL 33/mL 19/mL 00/mL
Statistical analysis
«[Z] Mean 1058 | 918 78.6 56.4 29.8 124 00
* P Probability value <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Table 1: MRSA living cells/mL were photobiomodulation eradicated by UVL

Auctores Publishing LLC — Volume 4(2)-152 www.auctoresonline.org
ISSN: 2690-8808

Page 2 of 4



J. Clinical Case Reports and Studies

Copy rights@ Sherifa Mostafa M. Sabra. et all

30SECOND

o MRSAT

255ECOND

MRSAZ

20SECOND

MRSAZ

I5SECOND 20SECOND SSECOND

MRSAZ —o— MIRSAS

Graph 1: MRSA living cells/mL were photobiomodulation eradicated by UVL

Conclusion

It was concluded from the results that this photobiomodulation eradicated by
UVL method was used to sterilize and eliminated MRSA strains that have
drug multi resistance antibiotics within 30 seconds.

Recommendation

It was recommended for using this photobiomodulation eradicated by UVL
method to eliminate the multi resistance antibiotics strains that infect the
skin. That could be through "Pharmacy Technology" to produce the dose that
can be used for ski treatment without any harm to the patient.

Acknowledgments

The authors would permit their valued gratitude to “Private Laboratory”, and
technicians assisted.

References

1. Reed, N.G. (2010). The history of ultraviolet germicidal
irradiation for air disinfection. Public Health Rep. 125, 15-27.

2. Fischer, R.J.; Morris, D.H.; Van Doremalen, N.; Sarchette, S.;
Matson, M.J. Bushmaker, T.; Yinda, C.K.; Seifert, S.N.; Gamble,
A.; Williamson, B.N.; et al. (2020). Effectiveness of N95
respirator decontamination and reuse against SARS-CoV-2
Virus. Emerg. Infect. 2253-2255.

3. SoroB, Whyte P, Bolton J, Tiwari K. (2021). Modelling the effect
of UV light at different wavelengths and treatment combinations
on the inactivation of Campylobacter jejuni. Innovative Food
Science & Emerging Technologies. 69:102626.

4. Raza S, Matuta K, Karon S, Paczesny J. (2021). Resistance and
Adaptation of Bacteria to Non-Antibiotic Antibacterial Agents:
Physical ~ Stressors, Nanoparticles, and Bacteriophages.
Antibiotics. 10(4):435.

5. Kovach R, Taneli Y, Neiman T, Dyer M, Arzaga A, Kelber T.
(2017). Evaluation of an ultraviolet room disinfection protocol to
decrease nursing home microbial burden, infection and
hospitalization rates. BMC infectious diseases. 17(1):1-8.

Auctores Publishing LLC — Volume 4(2)-152 www.auctoresonline.org
ISSN: 2690-8808

6.

10.

11.

12.

13.

Jin G, Pettinga D, Johnson J, Li P, Pfeifer P. (2021). The major
mechanism of melanoma mutations is based on deamination of
cytosine in pyrimidine dimers as determined by circle damage
sequencing. Science Advances. 7(31): 6508.

Aghajanzadeh S and Ziaiifar M. (2021). Pasteurization of Juices
with Non-Thermal Technologies. In Sustainable Food Processing
and Engineering Challenges. Academic Press.

Welch, D., Buonanno, M., Shuryak, I., Randers-Pehrson, G.,
Spotnitz, H. M., & Brenner, D. J. (2018). Effect of far ultraviolet
light emitted from an optical diffuser on methicillin-resistant
Staphylococcus aureus in vitro. PloS one, 13(8), 0202275.
Kaiki, Y., Kitagawa, H., Hara, T., Nomura, T., Omori, K,
Shigemoto, N., ... & Ohge, H. (2021). Methicillin-resistant
Staphylococcus aureus contamination of hospital-use-only
mobile phones and efficacy of 222-nm ultraviolet disinfection.
American journal of infection control, 49(6), 800-803.

de Oliveira Assuncdo, F. F., Nascimento, E., Chaves, L., da Silva,
A. M. H., Martinez, R., & de Jesus Guirro, R. R. (2022).
Inhibition of bacterial growth through LED (light-emitting diode)
465 and 630 nm: in vitro. Lasers in Medical Science, 1-9.
Sievert DM, Ricks P, Edwards JR, Schneider A, Patel J,
Srinivasan A. (2013). Antimicrobial-resistant pathogens
associated with healthcare-associated infections: summary of
data reported to the National Healthcare Safety Network at the
Centers for Disease Control and Prevention, 2009-2010.
Infectioncontrol and hospital epidemiology. 34(1):1-14.
Maksoud A, El-Sayyad S, El-Bastawisy S, Fathy R. (2021).
Antibacterial and antibiofilm activities of silver-decorated zinc
ferrite nanoparticles synthesized by a gamma irradiation-coupled
sol-gel method against some pathogenic bacteria from medical
operating room surfaces. RSC Advances. 11(45), 28361-28374.
Ciaranello A and Bell T. (2021). Using Data and Modeling to
Understand the Risks of In-Person Education. JAMA Network
Open. 4(3): 214619-214619.

Page 3 of 4


https://journals.sagepub.com/doi/abs/10.1177/003335491012500105
https://journals.sagepub.com/doi/abs/10.1177/003335491012500105
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7454118/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7454118/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7454118/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7454118/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7454118/
https://www.sciencedirect.com/science/article/pii/S1466856421000278
https://www.sciencedirect.com/science/article/pii/S1466856421000278
https://www.sciencedirect.com/science/article/pii/S1466856421000278
https://www.sciencedirect.com/science/article/pii/S1466856421000278
https://www.mdpi.com/2079-6382/10/4/435
https://www.mdpi.com/2079-6382/10/4/435
https://www.mdpi.com/2079-6382/10/4/435
https://www.mdpi.com/2079-6382/10/4/435
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-017-2275-2
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-017-2275-2
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-017-2275-2
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-017-2275-2
https://www.science.org/doi/abs/10.1126/sciadv.abi6508
https://www.science.org/doi/abs/10.1126/sciadv.abi6508
https://www.science.org/doi/abs/10.1126/sciadv.abi6508
https://www.science.org/doi/abs/10.1126/sciadv.abi6508
https://www.sciencedirect.com/science/article/pii/B9780128227145000024
https://www.sciencedirect.com/science/article/pii/B9780128227145000024
https://www.sciencedirect.com/science/article/pii/B9780128227145000024
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0202275
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0202275
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0202275
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0202275
https://www.sciencedirect.com/science/article/pii/S0196655320309937
https://www.sciencedirect.com/science/article/pii/S0196655320309937
https://www.sciencedirect.com/science/article/pii/S0196655320309937
https://www.sciencedirect.com/science/article/pii/S0196655320309937
https://www.sciencedirect.com/science/article/pii/S0196655320309937
https://link.springer.com/article/10.1007/s10103-022-03505-3
https://link.springer.com/article/10.1007/s10103-022-03505-3
https://link.springer.com/article/10.1007/s10103-022-03505-3
https://link.springer.com/article/10.1007/s10103-022-03505-3
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/antimicrobialresistant-pathogens-associated-with-healthcareassociated-infections-summary-of-data-reported-to-the-national-healthcare-safety-network-at-the-centers-for-disease-control-and-prevention-20092010/E0171DA2A3DF4C69674BAECC7B1B52D1
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/antimicrobialresistant-pathogens-associated-with-healthcareassociated-infections-summary-of-data-reported-to-the-national-healthcare-safety-network-at-the-centers-for-disease-control-and-prevention-20092010/E0171DA2A3DF4C69674BAECC7B1B52D1
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/antimicrobialresistant-pathogens-associated-with-healthcareassociated-infections-summary-of-data-reported-to-the-national-healthcare-safety-network-at-the-centers-for-disease-control-and-prevention-20092010/E0171DA2A3DF4C69674BAECC7B1B52D1
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/antimicrobialresistant-pathogens-associated-with-healthcareassociated-infections-summary-of-data-reported-to-the-national-healthcare-safety-network-at-the-centers-for-disease-control-and-prevention-20092010/E0171DA2A3DF4C69674BAECC7B1B52D1
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/antimicrobialresistant-pathogens-associated-with-healthcareassociated-infections-summary-of-data-reported-to-the-national-healthcare-safety-network-at-the-centers-for-disease-control-and-prevention-20092010/E0171DA2A3DF4C69674BAECC7B1B52D1
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/antimicrobialresistant-pathogens-associated-with-healthcareassociated-infections-summary-of-data-reported-to-the-national-healthcare-safety-network-at-the-centers-for-disease-control-and-prevention-20092010/E0171DA2A3DF4C69674BAECC7B1B52D1
https://pubs.rsc.org/en/content/articlehtml/2021/ra/d1ra04785j
https://pubs.rsc.org/en/content/articlehtml/2021/ra/d1ra04785j
https://pubs.rsc.org/en/content/articlehtml/2021/ra/d1ra04785j
https://pubs.rsc.org/en/content/articlehtml/2021/ra/d1ra04785j
https://pubs.rsc.org/en/content/articlehtml/2021/ra/d1ra04785j
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2777982
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2777982
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2777982

J. Clinical Case Reports and Studies Copy rights@ Sherifa Mostafa M. Sabra. et all

This work s licensed under Creative Ready to submit your research? Choose Auctores and benefit from:
BY

Commons Attribution 4.0 License

fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

To Submit Your Article Click Here:

DOI:10.31579/2690-8808/152

YV V.V V VYV V

At Auctores, research is always in progress.

Learn more https://auctoresonline.org/journals/journal-of-clinical-case-
reports-and-studies

Auctores Publishing LLC — Volume 4(2)-152 www.auctoresonline.org
ISSN: 2690-8808 Page 4 of 4


file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=77
https://auctoresonline.org/journals/journal-of-clinical-case-reports-and-studies
https://auctoresonline.org/journals/journal-of-clinical-case-reports-and-studies

