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The rapid and pandemic outbreak of SARS-CoV-2 causing COVID-19
recognizes in the containment of the infection and in its therapeutic
management the two most addressed and challenging topics. Recent
guidelines suggest that person-to-person transmission (droplets and aerosol)
are the main transmission routes and that, although less likely, also contact
with surfaces and objects on which the virus is present can represent a risk (
1, 2). With regard to treatment, many clinical trials are ongoing worldwide (
3 ), but no specific antiviral treatment is unanimously recognized leaving to
supportive care and symptoms management the most recommended

approach (2, 4).

Ozone has extensively been studied in medicine and currently applied at
different possible concentrations in various disciplines such as dentistry,
dermatology, acute and chronic infectious diseases, and pneumology ( 5, 6
). Chemically it is formed by a triatomic dynamically unstable molecule of
oxygen that in gaseous form has a half-life of about 1 h at room
temperature, rapidly reverting to oxygen ( 5 ). Regarding ozone-related risks,
as environmental pollutant it has been shown to reduce maximal
transpulmonary pressure, increases respiratory rate and decreased tidal
volume as well as significantly increases mean airway resistance and specific
airway resistance possibly contributing to increased Influenza A infection ( 6
). Furthermore, it has been shown that the lipid peroxidation operated by
high concentration of ozone at the alveolar level can cause strong structural
alterations of the surfactant, in a dose and time dependent manner. Strong
fusion of lamellar bodies (LBs), associated to the appearance of increasing

concentrations of densely coiled LB-like shapes in the alveolar lavage, are
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resulting ultrastructural changes in type Il alveolocites ( 7 ). At the same
time, it occurs also a strong reduction of organized tubular myelin structures.
This is likely due to the fact that medium-high concentration of ozone induce
alveolar lesions as consequence of phospholipid peroxidation, causing time-
dependent alterations in the organization of stored, and secreted surfactant
membranes ( 8 ); as a result, administration of gaseous ozone must be

avoided.

For medical purposes, ozone can be administered parenterally with minimal
side effects, beside the only exception of not being injected intravenously as
a gas because of the risk of embolism ( 5 ). As a powerful oxidant, when
ozone comes into contact with blood or other body fluids, it releases reactive
oxygen species (ROS), and lipid oxidation products (LOPs) both of which are
responsible for the biological results ( 5 ). The main form of ROS is hydrogen
peroxide (H 2 O 2 ) which is easily transferred from plasma into the cells.
When H 2 O 2 abruptly appears above the threshold medical concentration in
the cytoplasm of cells it represents the triggering stimulus for the possibly
simultaneous activation of different biochemical pathways in erythrocytes,
leukocytes and platelets in addition to other numerous biological effects,
such as antimicrobial, immunostimulant, and antioxidant ones. H2 O 2 is
then suddenly inactivated into water by the high concentration of
glutathione (GSH), catalase (CAT), and glutathione peroxidase (GSH-Px)
enzymatic systems, reducing its harmful potential ( 5 ). Although the exact
mechanism of action of ozone is far to be fully elucidated, it has been
characterized to have different biological properties. For example, it has

been showed to facilitate wound healing by promoting the release of oxygen,
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platelet-derived growth factor and transforming grow factor B ( 9.). Ozone is
also regarded as capable to activate the immune system increasing the
production of interferon and interleukin-2 and decreasing tumor necrosis
factor (TNF) levels ( 6 ). In addition to this, ozone stimulates both the red
blood cell glycolysis rate leading to an increased amount of oxygen released
to the tissues and the Krebs cycle resulting in an increased production of
ATP. It also reduces significantly NADH concentration and helps to oxidize
cytochrome C, thus stimulating oxygen metabolism ( 6 ), as well as it shows
anti-inflammatory and possible cytoprotective action interacting with NF-KB
and Nrf2 transcription agents ( 10, 11 ). The paradox that ozone exerts an
antioxidant response (known as oxidative preconditioning) capable of
reversing a chronic oxidative stress is related to the stimulation of
production free radical scavengers and cell-wall protectors such as

glutathione peroxidase, catalase, and superoxide dismutase ( 5, 12 ).

Through the oxidation of double bonds, ozone possesses the unique ability to
inactivate biological contaminants, including viruses. Ozone disrupts the

integrity of the bacterial cell walls causing their lysis and death (5, 13 ), and
is able to effectively control spore germination of various dermatophytes ( 14

, 15 ). Data obtained throughout years of research suggest that ozone

inactivation of viruses occurs primarily in by lipid and protein peroxidation (
16 ). Lipid peroxidation is initiated by different ROS, including H 2O >.
Through oxidation of the unsaturation along the hydrocarbon chain of fatty
acid component of phospholipid membrane it causes severe structural and
functional damage to the lipid bilayer of the plasma membrane ( 17 ). On the

other hand, protein peroxidation is due either to interaction of protein with
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ROS or by interaction with secondary byproducts of oxidative stress; both of
them cause irreversible oxidative changes that inhibit normal cellular
mechanisms. These include loss of aggregation and proteolysis control,
changes in enzyme-substrate binding activities, and modifications in
immunogenicity ( 18 ). Protein peroxidation particularly seems to play a key
role in the inactivation of non-enveloped viruses, such as adenovirus,

poliovirus and other enteroviruses ( 19 , 20 ). Murray and coworkers ( 21 )

demonstrated few years ago the efficacy of ozone against a variety of simple
and complex viruses, including enveloped, non-enveloped, DNA, and RNA
ones. Vesicular stomatitis Indiana virus (VSIV), adenovirus type-2 (HAdV-2),
and selected strains of herpes simplex virus type-1 (HHV-1), vaccinia virus
(VACV), influenza A virus (FLUAV) pools were exposed in vitro to a minimal
amount of ozone (from 800 to 1, 500 parts per million by volume), and it was
effective in inactivating all these viruses. More in detail, enveloped viruses
such as VSIV, HHV-1, VACV, and FLUAV showed great sensitivity to ozone
while the non-enveloped HAdV-2 was more but not completely resistant to
ozone. The results of the study suggest a direct and irreversible damage and
destruction of the lipid viral envelope and protein capsid confirming the
ability of ozone as a tool for the control of some viruses ( 21 ). Ozone therapy
has recently been suggested as a possible economic and easily available
further option for Sars-CoV-2 ( 22 ) thanks to its immunomodulatory, anti-
inflammatory and biocide action and to the nitric oxide associated and
dependent antiplatelet effect ( 23 , 24 ). About the relationship between
ozone and Sars-CoV-2 is also worth noting the “ triangle” existing among

human angiotensin-converting enzyme 2 (ACE2), that both is a receptor

https://assignbuster.com/ozone-therapy-as-a-possible-option-in-covid-19-
management/



Ozone therapy as a possible option in co... - Paper Example Page 6

facilitating virus entry and, as fundamental component of renin-angiotensin
system, also protects from acute lung injury, and Nrf2 pathway modulation,

influencing ACE2 activity and being in turn influenced by ozone ( 10, 11 , 25

- 27 ). Interestingly, the virus has also been found in substrates other than
respiratory secretions, such as fecal swabs and blood ( 4 ), suggesting a
possible interaction with the virus in case ozone is in the blood. Recently, the
Italian “ Istituto Superiore di Sanita” (National Institute of Health) answering
to Prof. Franzini, member of “ Scientific Society of Oxygen Ozone Therapy”
Directive Board, recognized that oxygen-ozone therapy, after Ethical
Committee approval and under patient informed consent, could represent a
possible option ( 28 ). Remarkably, in this regard, two recent reports of the “
Scientific Society of Oxygen Ozone Therapy,” referring to patients affected
by COVID-19 undergoing immediately after hospitalization, in addition to

standard therapy, also to autohemotherapy with ozonated blood, furnished

very encouraging results ( 29 , 30 ). Moreover, also other reports

hypothesizing the use of ozone in COVID-19 are being progressively

undertaken and published ( 31 , 32 ).

Gas concentration, route of administration, safety, stage of the disease in
which administer it, patients' selection, contraindications, concomitant
administration of antioxidants, etc., are some of the aspects that need to be
further addressed with regard to its eventual use in COVD-19 patients, but in
the authors opinion ozone therapy is an option that could deserve to be

explored while waiting for specific treatments and for a vaccine.

https://assignbuster.com/ozone-therapy-as-a-possible-option-in-covid-19-
management/



Ozone therapy as a possible option in co... - Paper Example Page 7

Author Contributions

All authors listed have made a substantial, direct and intellectual

contribution to the work, and approved it for publication.

Conflict of Interest

MF is Director of Comunian Clinic, Gorle (BG) where ozone therapy is

routinely practiced.

The remaining authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed

as a potential conflict of interest.

References

1. CDC - How Coronavirus Spreads. Available online at: https://www. cdc.

gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads. html

(accessed March 31, 2020).

2. Adhikari SP, Meng S, Wu Y], Mao YP, Ye RX, Wang QZ, et al. Epidemiology,
causes, clinical manifestation and diagnosis, prevention and control of
coronavirus disease (COVID-19) during the early outbreak period: a scoping

review. Infect Dis Poverty. (2020) 9: 29. doi: 10. 1186/s40249-020-00646-x

PubMed Abstract | CrossRef Full Text | Google Scholar

3. Li H, Zhou Y, Zhang M, Wang H, Zhao Q, Liu J. Updated approaches against
SARS-CoV-2. Antimicrob Agents Chemother . (2020) 9: 382-5. doi: 10.

1128/AAC. 00483-20

PubMed Abstract | CrossRef Full Text | Google Scholar

https://assignbuster.com/ozone-therapy-as-a-possible-option-in-covid-19-
management/


http://scholar.google.com/scholar_lookup?author=H+Li&author=Y+Zhou&author=M+Zhang&author=H+Wang&author=Q+Zhao&author=J+Liu+&publication_year=2020&title=Updated+approaches+against+SARS-CoV-2&journal=Antimicrob+Agents+Chemother&volume=9&pages=382-5
https://doi.org/10.1128/AAC.00483-20
https://pubmed.ncbi.nlm.nih.gov/32205349
http://scholar.google.com/scholar_lookup?author=SP+Adhikari&author=S+Meng&author=YJ+Wu&author=YP+Mao&author=RX+Ye&author=QZ+Wang+&publication_year=2020&title=Epidemiology,+causes,+clinical+manifestation+and+diagnosis,+prevention+and+control+of+coronavirus+disease+(COVID-19)+during+the+early+outbreak+period%3A+a+scoping+review&journal=Infect+Dis+Poverty.&volume=9&pages=29
https://doi.org/10.1186/s40249-020-00646-x
https://pubmed.ncbi.nlm.nih.gov/32183901
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads.html

Ozone therapy as a possible option in co... - Paper Example Page 8

4. Guo Y-R, Cao Q-D, Hong Z-S, Tan Y-Y, Chen S-D, Jin H-J, et al. The origin,
transmission and clinical therapies on coronavirus disease 2019 (COVID-19)
outbreak - an update on the status. Mi/ Med Res. (2020) 7: 1-10. doi: 10.

1186/s40779-020-00240-0

PubMed Abstract | CrossRef Full Text | Google Scholar

5. Bocci VA. Scientific and medical aspects of ozone therapy. State Art Arch

Med Res. (2006) 37: 425-35. doi: 10. 1016/j. arcmed. 2005. 08. 006

PubMed Abstract | CrossRef Full Text | Google Scholar

6. Elvis AM, Ekta JS. Ozone therapy: a clinical review. / Nat Sci Biol Med.

(2011) 2: 66-70. doi: 10. 4103/0976-9668. 82319

PubMed Abstract | CrossRef Full Text | Google Scholar

7. Glew RH, Basu A, Shelley SA, Paterson JF, Diven WF, Montgomery MR, et
al. Sequential changes of lamellar body hydrolases during ozone-induced

alveolar injury and repair. Am J Pathol. (1989) 134: 1143-50.

PubMed Abstract | Google Scholar

8. Balis JU, Paterson JF, Lundh JM, Haller EM, Shelley SA, Montgomery MR.
Ozone stress initiates acute perturbations of secreted surfactant

membranes. Am / Pathol. (1991) 138: 847-57.

PubMed Abstract | Google Scholar

https://assignbuster.com/ozone-therapy-as-a-possible-option-in-covid-19-
management/


http://scholar.google.com/scholar_lookup?author=JU+Balis&author=JF+Paterson&author=JM+Lundh&author=EM+Haller&author=SA+Shelley&author=MR+Montgomery+&publication_year=1991&title=Ozone+stress+initiates+acute+perturbations+of+secreted+surfactant+membranes&journal=Am+J+Pathol.&volume=138&pages=847-57
https://pubmed.ncbi.nlm.nih.gov/2012173
http://scholar.google.com/scholar_lookup?author=RH+Glew&author=A+Basu&author=SA+Shelley&author=JF+Paterson&author=WF+Diven&author=MR+Montgomery+&publication_year=1989&title=Sequential+changes+of+lamellar+body+hydrolases+during+ozone-induced+alveolar+injury+and+repair&journal=Am+J+Pathol.&volume=134&pages=1143-50
https://pubmed.ncbi.nlm.nih.gov/2719079
http://scholar.google.com/scholar_lookup?author=AM+Elvis&author=JS+Ekta+&publication_year=2011&title=Ozone+therapy%3A+a+clinical+review&journal=J+Nat+Sci+Biol+Med.&volume=2&pages=66-70
https://doi.org/10.4103/0976-9668.82319
https://pubmed.ncbi.nlm.nih.gov/22470237
http://scholar.google.com/scholar_lookup?author=VA+Bocci+&publication_year=2006&title=Scientific+and+medical+aspects+of+ozone+therapy&journal=State+Art+Arch+Med+Res.&volume=37&pages=425-35
https://doi.org/10.1016/j.arcmed.2005.08.006
https://pubmed.ncbi.nlm.nih.gov/16624639
http://scholar.google.com/scholar_lookup?author=Y+-R+Guo&author=Q+-D+Cao&author=Z+-S+Hong&author=Y+-Y+Tan&author=S+-D+Chen&author=H+-J+Jin+&publication_year=2020&title=The+origin,+transmission+and+clinical+therapies+on+coronavirus+disease+2019+(COVID-19)+outbreak+%E2%80%93+an+update+on+the+status&journal=Mil+Med+Res.&volume=7&pages=1-10
https://doi.org/10.1186/s40779-020-00240-0
https://pubmed.ncbi.nlm.nih.gov/32169119

Ozone therapy as a possible option in co... - Paper Example Page 9

9. Valacchi G, Fortino V, Bocci V. The dual action of ozone on the skin. Br/

Dermatol. (2005) 153: 1096-100. doi: 10. 1111/j. 1365-2133. 2005. 06939. x

PubMed Abstract | CrossRef Full Text | Google Scholar

10. Martinez-Sanchez G, Schwartz A, Donna VD. Potential cytoprotective
activity of ozone therapy in SARS-CoV-2/COVID-19. Antioxidants (Basel).

(2020) 9: 389. doi: 10. 3390/antiox9050389

PubMed Abstract | CrossRef Full Text | Google Scholar

11. Valdenassi L, Franzini M, Ricevuti G, Rinaldi L, Galoforo AC, Tirelli U.
Potential mechanisms by which the oxygen-ozone (02-03) therapy could
contribute to the treatment against the coronavirus COVID-19. Eur Rev Med

Pharmacol Sci. (2020) 24: 4059-61. doi: 10. 26355/eurrev_202004 20976

PubMed Abstract | CrossRef Full Text | Google Scholar

12. Larini A, Bianchi L, Bocci V. The ozone tolerance: |) Enhancement of
antioxidant enzymes is ozone dose-dependent in Jurkat cells. Free Radic Res.

(2003) 37: 1163-8. doi: 10. 1080/10715760310001604170

PubMed Abstract | CrossRef Full Text | Google Scholar

13. Sechi LA, Lezcano I, Nunez N, Espim M, Dupre I, Pinna A, et al.
Antibacterial activity of ozonized sunflower oil (Oleozon). / App! Microbiol.

(2001) 90: 279-84. doi: 10. 1046/j. 1365-2672. 2001. 01235. x

PubMed Abstract | CrossRef Full Text | Google Scholar

https://assignbuster.com/ozone-therapy-as-a-possible-option-in-covid-19-
management/


http://scholar.google.com/scholar_lookup?author=LA+Sechi&author=I+Lezcano&author=N+Nunez&author=M+Espim&author=I+Dupre&author=A+Pinna+&publication_year=2001&title=Antibacterial+activity+of+ozonized+sunflower+oil+(Oleozon)&journal=J+Appl+Microbiol.&volume=90&pages=279-84
https://doi.org/10.1046/j.1365-2672.2001.01235.x
https://pubmed.ncbi.nlm.nih.gov/11168731
http://scholar.google.com/scholar_lookup?author=A+Larini&author=L+Bianchi&author=V+Bocci+&publication_year=2003&title=The+ozone+tolerance%3A+I)+Enhancement+of+antioxidant+enzymes+is+ozone+dose-dependent+in+Jurkat+cells&journal=Free+Radic+Res.&volume=37&pages=1163-8
https://doi.org/10.1080/10715760310001604170
https://pubmed.ncbi.nlm.nih.gov/14703728
http://scholar.google.com/scholar_lookup?author=L+Valdenassi&author=M+Franzini&author=G+Ricevuti&author=L+Rinaldi&author=AC+Galoforo&author=U+Tirelli+&publication_year=2020&title=Potential+mechanisms+by+which+the+oxygen-ozone+(O2-O3)+therapy+could+contribute+to+the+treatment+against+the+coronavirus+COVID-19&journal=Eur+Rev+Med+Pharmacol+Sci.&volume=24&pages=4059-61
https://doi.org/10.26355/eurrev_202004_20976
https://pubmed.ncbi.nlm.nih.gov/32374009
http://scholar.google.com/scholar_lookup?author=G+Mart%C3%ADnez-S%C3%A1nchez&author=A+Schwartz&author=VD+Donna+&publication_year=2020&title=Potential+cytoprotective+activity+of+ozone+therapy+in+SARS-CoV-2%2FCOVID-19&journal=Antioxidants+(Basel).&volume=9&pages=389
https://doi.org/10.3390/antiox9050389
https://pubmed.ncbi.nlm.nih.gov/32384798
http://scholar.google.com/scholar_lookup?author=G+Valacchi&author=V+Fortino&author=V+Bocci+&publication_year=2005&title=The+dual+action+of+ozone+on+the+skin&journal=Br+J+Dermatol.&volume=153&pages=1096-100
https://doi.org/10.1111/j.1365-2133.2005.06939.x
https://pubmed.ncbi.nlm.nih.gov/16307642

Ozone therapy as a possible option in co... - Paper Example Page 10

14. Wentworth P, McDunn JE, Wentworth AD, Takeuchi C, Nieva J, Jones T, et
al. Evidence for antibody-catalyzed ozone formation in bacterial killing and

inflammation. Science. (2002) 298: 2195-9. doi: 10. 1126/science. 1077642

PubMed Abstract | CrossRef Full Text | Google Scholar

15. Ouf SA, Moussa TA, Abd-Elmegeed AM, Eltahlawy SR. Anti-fungal
potential of ozone against some dermatophytes. Brazilian | Microbiol. (2016)

47: 697-702. doi: 10. 1016/j. bjm. 2016. 04. 014

PubMed Abstract | CrossRef Full Text | Google Scholar

16. Dianzani MU. Lipid peroxidation and cancer. Crit Rev Oncol Hematol.

(1993) 15: 125-47. doi: 10. 1016/1040-8428(93)90052-6

PubMed Abstract | CrossRef Full Text | Google Scholar

17. Esterbauer H, Schaur R}, Zollner H. Chemistry and biochemistry of 4-
hydroxynonenal, malonaldehyde and related aldehydes. Free Radic Biol Med.

(1991) 11: 81-128. doi: 10. 1016/0891-5849(91)90192-6

PubMed Abstract | CrossRef Full Text | Google Scholar

18. Shacter E. Quantification and significance of protein oxidation in
biological samples. Drug Metab Rev. (2000) 32: 307-26. doi: 10. 1081/DMR-

100102336

PubMed Abstract | CrossRef Full Text | Google Scholar

https://assignbuster.com/ozone-therapy-as-a-possible-option-in-covid-19-
management/


http://scholar.google.com/scholar_lookup?author=E+Shacter+&publication_year=2000&title=Quantification+and+significance+of+protein+oxidation+in+biological+samples&journal=Drug+Metab+Rev.&volume=32&pages=307-26
https://doi.org/10.1081/DMR-100102336
https://pubmed.ncbi.nlm.nih.gov/11139131
http://scholar.google.com/scholar_lookup?author=H+Esterbauer&author=RJ+Schaur&author=H+Zollner+&publication_year=1991&title=Chemistry+and+biochemistry+of+4-hydroxynonenal,+malonaldehyde+and+related+aldehydes&journal=Free+Radic+Biol+Med.&volume=11&pages=81-128
https://doi.org/10.1016/0891-5849(91)90192-6
https://pubmed.ncbi.nlm.nih.gov/1937131
http://scholar.google.com/scholar_lookup?author=MU+Dianzani+&publication_year=1993&title=Lipid+peroxidation+and+cancer&journal=Crit+Rev+Oncol+Hematol.&volume=15&pages=125-47
https://doi.org/10.1016/1040-8428(93)90052-6
https://pubmed.ncbi.nlm.nih.gov/8117415
http://scholar.google.com/scholar_lookup?author=SA+Ouf&author=TA+Moussa&author=AM+Abd-Elmegeed&author=SR+Eltahlawy+&publication_year=2016&title=Anti-fungal+potential+of+ozone+against+some+dermatophytes&journal=Brazilian+J+Microbiol.&volume=47&pages=697-702
https://doi.org/10.1016/j.bjm.2016.04.014
https://pubmed.ncbi.nlm.nih.gov/27287337
http://scholar.google.com/scholar_lookup?author=P+Wentworth&author=JE+McDunn&author=AD+Wentworth&author=C+Takeuchi&author=J+Nieva&author=T+Jones+&publication_year=2002&title=Evidence+for+antibody-catalyzed+ozone+formation+in+bacterial+killing+and+inflammation&journal=Science.&volume=298&pages=2195-9
https://doi.org/10.1126/science.1077642
https://pubmed.ncbi.nlm.nih.gov/12434011

Ozone therapy as a possible option in co... - Paper Example Page 11

19. Roy D, Wong PKY, Engelbrecht RS, Chian ESK. Mechanism of enteroviral
inactivation by ozone. App!/ Environ Microbiol. (1981) 41: 718-23. doi: 10.

1128/AEM. 41. 3. 718-723. 1981

PubMed Abstract | CrossRef Full Text | Google Scholar

20. Jiang HJ, Chen N, Shen ZQ, Yin J, Qiu ZG, Miao J, et al. Inactivation of
poliovirus by ozone and the impact of ozone on the viral genome. Biomed

Environ Sci. (2019) 32: 324-33. doi: 10. 3967/bes2019. 044

PubMed Abstract | CrossRef Full Text | Google Scholar

21. Murray BK, Ohmine S, Tomer DP, Jensen K], Johnson FB, Kirsi JJ, et al.
Virion disruption by ozone-mediated reactive oxygen species. / Viro/

Methods. (2008) 153: 74-7. doi: 10. 1016/j. jviromet. 2008. 06. 004

PubMed Abstract | CrossRef Full Text | Google Scholar

22. Rowen RJ, Robins H. A plausible “ penny” costing effective treatment for
corona virus - ozone therapy. / Infect Dis Epidemiol. (2020) 6: 113. doi: 10.

23937/2474-3658/1510113

CrossRef Full Text | Google Scholar

23. Hernandez A, Papadakos PJ, Torres A, Gonzalez DA, Vives M, Ferrando C,
et al. Two known therapies could be useful as adjuvant therapy in critical
patients infected by COVID-19. Dos terapias conocidas podrian ser efectivas
como adyuvantes en el paciente critico infectado por COVID-19. Rev Esp

Anestesiol Reanim. (2020) 67: 245-52. doi: 10. 1016/j. redar. 2020. 03. 004

https://assignbuster.com/ozone-therapy-as-a-possible-option-in-covid-19-
management/


http://scholar.google.com/scholar_lookup?author=RJ+Rowen&author=H+Robins+&publication_year=2020&title=A+plausible+%E2%80%9C%20penny%E2%80%9D+costing+effective+treatment+for+corona+virus+-+ozone+therapy&journal=J+Infect+Dis+Epidemiol.&volume=6&pages=113
https://doi.org/10.23937/2474-3658/1510113
http://scholar.google.com/scholar_lookup?author=BK+Murray&author=S+Ohmine&author=DP+Tomer&author=KJ+Jensen&author=FB+Johnson&author=JJ+Kirsi+&publication_year=2008&title=Virion+disruption+by+ozone-mediated+reactive+oxygen+species&journal=J+Virol+Methods.&volume=153&pages=74-7
https://doi.org/10.1016/j.jviromet.2008.06.004
https://pubmed.ncbi.nlm.nih.gov/18598719
http://scholar.google.com/scholar_lookup?author=HJ+Jiang&author=N+Chen&author=ZQ+Shen&author=J+Yin&author=ZG+Qiu&author=J+Miao+&publication_year=2019&title=Inactivation+of+poliovirus+by+ozone+and+the+impact+of+ozone+on+the+viral+genome&journal=Biomed+Environ+Sci.&volume=32&pages=324-33
https://doi.org/10.3967/bes2019.044
https://pubmed.ncbi.nlm.nih.gov/31217049
http://scholar.google.com/scholar_lookup?author=D+Roy&author=PKY+Wong&author=RS+Engelbrecht&author=ESK+Chian+&publication_year=1981&title=Mechanism+of+enteroviral+inactivation+by+ozone&journal=Appl+Environ+Microbiol.&volume=41&pages=718-23
https://doi.org/10.1128/AEM.41.3.718-723.1981
https://pubmed.ncbi.nlm.nih.gov/6261692

Ozone therapy as a possible option in co... - Paper Example Page 12

PubMed Abstract | CrossRef Full Text | Google Scholar

24, ltalian “ Istituto Superiore di Sanita” biocide COVID-19 working group.
Raccomandazioni ad interim sulla sanificazione di strutture non sanitarie
nell'attuale emergenza COVID-19: superfici, ambienti interni e abbigliamento

. Version 15th May 2020. Available online at: https://www. iss. it/rapporti-

covid-19/-/asset_publisher/btw1]82wtYzH/content/id/5392909 (accessed July

06, 2020).

25. Ricevuti G, Franzini M, Valdenassi L. Oxygen-ozone immunoceutical
therapy in COVID-19 outbreak: facts and figures. Ozone Therapy. (2020) 5:

9014. doi: 10. 4081/ozone. 2020. 9014

CrossRef Full Text | Google Scholar

26. Yan T, Xiao R, Lin G. Angiotensin-converting enzyme 2 in severe acute
respiratory syndrome coronavirus and SARS-CoV-2: a double-edged sword?

FASEB /. (2020) 34: 6017-26. doi: 10. 1096/fj. 202000782

PubMed Abstract | CrossRef Full Text | Google Scholar

27. Zhang H, Penninger JM, Li Y, Zhong N, Slutsky AS. Angiotensin-converting
enzyme 2 (ACE2) as a SARS-CoV-2 receptor: molecular mechanisms and
potential therapeutic target. /Intensive Care Med. (2020) 46: 586-90. doi: 10.

1007/s00134-020-05985-9

PubMed Abstract | CrossRef Full Text | Google Scholar

https://assignbuster.com/ozone-therapy-as-a-possible-option-in-covid-19-
management/


http://scholar.google.com/scholar_lookup?author=H+Zhang&author=JM+Penninger&author=Y+Li&author=N+Zhong&author=AS+Slutsky+&publication_year=2020&title=Angiotensin-converting+enzyme+2+(ACE2)+as+a+SARS-CoV-2+receptor%3A+molecular+mechanisms+and+potential+therapeutic+target&journal=Intensive+Care+Med.&volume=46&pages=586-90
https://doi.org/10.1007/s00134-020-05985-9
https://pubmed.ncbi.nlm.nih.gov/32125455
http://scholar.google.com/scholar_lookup?author=T+Yan&author=R+Xiao&author=G+Lin+&publication_year=2020&title=Angiotensin-converting+enzyme+2+in+severe+acute+respiratory+syndrome+coronavirus+and+SARS-CoV-2%3A+a+double-edged+sword%3F&journal=FASEB+J&volume=34&pages=6017-26
https://doi.org/10.1096/fj.202000782
https://pubmed.ncbi.nlm.nih.gov/32306452
http://scholar.google.com/scholar_lookup?author=G+Ricevuti&author=M+Franzini&author=L+Valdenassi+&publication_year=2020&title=Oxygen-ozone+immunoceutical+therapy+in+COVID-19+outbreak%3A+facts+and+figures&journal=Ozone+Therapy.&volume=5&pages=9014
https://doi.org/10.4081/ozone.2020.9014
https://www.iss.it/rapporti-covid-19/-/asset_publisher/btw1J82wtYzH/content/id/5392909
https://www.iss.it/rapporti-covid-19/-/asset_publisher/btw1J82wtYzH/content/id/5392909
http://scholar.google.com/scholar_lookup?author=A+Hern%C3%A1ndez&author=PJ+Papadakos&author=A+Torres&author=DA+Gonz%C3%A1lez&author=M+Vives&author=C+Ferrando+&publication_year=2020&title=Two+known+therapies+could+be+useful+as+adjuvant+therapy+in+critical+patients+infected+by+COVID-19.+Dos+terapias+conocidas+podr%C3%ADan+ser+efectivas+como+adyuvantes+en+el+paciente+cr%C3%ADtico+infectado+por+COVID-19&journal=Rev+Esp+Anestesiol+Reanim.&volume=67&pages=245-52
https://doi.org/10.1016/j.redar.2020.03.004
https://pubmed.ncbi.nlm.nih.gov/32303365

Ozone therapy as a possible option in co... - Paper Example Page 13

28. Scientific Society of Oxygen Ozone Therapy website. Available online at:

http://backoffice. ossigenoozono.

it/Multimedia/Content/LETTERA_UFFICIALE_ISS. pdf (accessed March 31,

2020).

29. Scientific Society of Oxygen Ozone Therapy website—report 7. Available

online at: http://backoffice. ossigenoozono. it/Multimedia/Content/Report _n.

_7. pdf (accessed July 02, 2020).

30. Scientific Society of Oxygen Ozone Therapy website—report 8. Available

online at: http://backoffice. ossigenoozono. it/Multimedia/Content/Report_n.

8 - English. pdf (accessed July 02, 2020).

31. World Federation of Ozone Therapy website. Available online at:

https://www. wfoot. org/last-news-ozone-and-covid19/ (accessed July 06,

2020).

32. Zheng Z, Dong M, Hu K. A preliminary evaluation on the efficacy of ozone
therapy in the treatment of COVID-19. / Med Virol . (2020). doi: 10. 1002/jmv.

26040. [Epub ahead of print].

PubMed Abstract | CrossRef Full Text | Google Scholar

https://assignbuster.com/ozone-therapy-as-a-possible-option-in-covid-19-
management/


http://scholar.google.com/scholar_lookup?author=Z+Zheng&author=M+Dong&author=K+Hu+&publication_year=2020&title=A+preliminary+evaluation+on+the+efficacy+of+ozone+therapy+in+the+treatment+of+COVID-19&journal=J+Med+Virol
https://doi.org/10.1002/jmv.26040
https://pubmed.ncbi.nlm.nih.gov/32437014
https://www.wfoot.org/last-news-ozone-and-covid19/
http://backoffice.ossigenoozono.it/Multimedia/Content/Report_n.8_-_English.pdf
http://backoffice.ossigenoozono.it/Multimedia/Content/Report_n.8_-_English.pdf
http://backoffice.ossigenoozono.it/Multimedia/Content/Report_n._7.pdf
http://backoffice.ossigenoozono.it/Multimedia/Content/Report_n._7.pdf
http://backoffice.ossigenoozono.it/Multimedia/Content/LETTERA_UFFICIALE_ISS.pdf
http://backoffice.ossigenoozono.it/Multimedia/Content/LETTERA_UFFICIALE_ISS.pdf

	Ozone therapy as a possible option in covid-19 management
	Author Contributions
	Conflict of Interest
	References


