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Letter to the editors

Dear Editors,

we read with interest the recent report by Rowen and
Robins regarding the effective treatment for “novel
coronavirus” SARS-CoV with ozone therapy [1]. The
authors explained the effect of ozone therapy through
oxidation of the membrane glycoproteins, where thiol
groups in reduced form (R-S-H) are changed to disul-
phide (R-S-S-H). Then, viral enzymes can become in-
active when reduced thiols are oxidized. Coronavirus
structure has regions rich in cysteine, which are vul-
nerable to oxidation. The COVID-19 is real worldwide
pandemic with significant morbidity and mortality, so
there is an emergency to find many other treatment
methods. We fully agree with the authors that in some
conditions, in which there are limitations in conven-
tional treatment, oxidation therapy could be useful;
however, we would like to share our thoughts and con-
tributions to this report.

Another type of oxidation therapy is administra-
tion of partially ionized oxygen. Although it is not
a frequently used method, its success was proven.
Therapy with ionized oxygen (Ionized Oxygen Ther-
apy – IO2Th/Engler) is a physical, adjuvant, short-term
medical administration of partially ionized oxygen.
This method was developed in 1980 by Assoc. Prof.
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Ivan Engler, MD, PhD. from Salzburg. Partially ionized
oxygen (O2

–�, O2
+�) can be produced by ionization

of medical oxygen (O2) in the high-voltage chamber
of the Oxygen Ion 3000/Dr. Engler device. The de-
vice has been commercially available since 2000 and
is produced by CS Tronic (St Pantaleon, Austria) as
a medical device with EU certification. It is commonly
used for the treatment of bronchial asthma [2]. The
benefit of this method was also confirmed in other
diagnoses [3, 4]

The effect of O2
–� is similar to O3: O2

–� is a very
potent free oxygen radical, which induces direct in-
activation of the virus through oxidation of the mem-
brane glycoproteins. Compared to ozone it has one
significant advantage. Ozone is highly irritating to the
lungs and cannot be inhaled. Therefore, it is most
commonly administered by direct intravenous appli-
cation [5]. On the other hand, oxygen ions, both pos-
itive and negative, can be safely inhaled. Additionally,
oxygen therapy is essential for severe cases of COVID-
19 [6]. A different view on management of COVID-
19 is to decrease the adverse effect of long-term oxy-
gen therapy. Hyperoxia induces lung injury resulting
from direct oxygen toxicity and the accumulation of
inflammatory cells and mediators within the lungs
[7]. In vitro study confirmed that long-term inhala-
tion of partially positively ionized oxygen (O2

+�) was
associated with less oxidative stress, better ability to
secure airway patency and milder lung inflammatory
response than molecular oxygen. Another promising
result was a lower degree of lung desiccation in ani-
mals with positively and negatively ionized oxygen in
comparison to molecular oxygen. There is no need
for humidification of inhaled partially ionized oxygen
[8]. The similar benefit of O2

+� was found even in
myocardial and brain cells of guinea pigs [9, 10].

The main limitation of this method is the need for
a special medical device which means it is not ap-
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plicable outside hospital conditions. Secondly, at the
moment the effective time of inhalation O2

–� for virus
inactivation has not yet been estimated.

However, we believe that partially ionizing oxygen
therapy will be a useful supplementary treatment of
COVID-19, especially in lung damage protection.
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