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INTRODUCTION

Most of chemical reactions taking place in living or-
ganisms are based on the transfer of two or one elec-
tron (alone or bound to a proton as hydrogen atom/s) 
from a reducing to an oxidant chemical species. In 
particular, two-electron reactions are involved either 
in cell catabolism (on behalf of specific dehydroge-
nases which transfer the couple of electrons to the 
mitochondrial respiratory chain in order to produce 
energy as ATP) or in cell anabolism (on behalf of spe-
cific reductases which transfer the couple of electrons 
to small molecules in order to generate big molecules 
like fatty acids and cholesterol) (1). One-electron reac-
tions are related to metabolism of free radicals and 
their related chemical species that are involved in cell 
signalling and immune defences; these latter func-
tions, in turn, are indispensable for cell homeostasis 
and survival (2). 
In both electron transfer reactions the most common 
final acceptor of electrons is the oxygen which end 
products are water molecules (for two-electron trans-
fer reactions) and reactive oxygen species or ROS (for 
one-electron transfer reactions), respectively. There-
fore it has been suggested that aerobic metabolism 
(e. g. the reactions deriving from electron transfer re-
actions to oxygen as a whole) played a crucial role 
since the appearance of first human being (1). 
Indeed it has been proposed that an increased endur-
ance capacity (which a physiological marker is the so-
called maximal oxygen uptake or VO2-max) allowed 
hominem, possibly from the time of Homo erectus, 
to hunt and to obtain sufficient amounts of meat for 
physical development thus making him undoubtedly 
highly successful (1). 
Moreover it seems that even today the endurance 
capacity remains still crucial for survival. In fact an 
optimal VO2-max is associated with a decreased risk 

in the incidence of many lifestyle-related diseases, 
including cardiovascular diseases, type-2 diabetes, 
Alzheimer’s dementia and many cancers (especially 
breast, colon and prostate). On the other hand, an 
extremely low level of oxygen uptake leading tis-
sues to hypoxia could have serious outcomes such 
as increased incidences of diseases that lead to early 
death (1).
Probably, as a result of evolution, humans have 
evolved to a condition where exercise-induced ROS 
can stimulate a wide range of metabolic adaptations 
(e. g. glucose transport, fatty acids consumption, etc.) 
which essential for life. Noticeably the stone-age hu-
man spent about 4,000 Kcal on physical activity daily, 
compared to the 400 Kcal utilized by the human male 
in the present century (1). However acute bouts of 
exercise, or exhaustive exercise, can increase ROS 
production thus overcoming the physiological antiox-
idant defences and leading to the electrophilic or oxi-
dative stress, an emerging health risk factor related 
to early aging and more than one hundred different 
diseases (2). 
Indeed while sedentariness predisposes to over-
weight and obesity, which in turns, are related to 
several diseases (e. g. myocardial infarction, stroke, 
atherosclerosis, dyslipidaemia, diabetes, cancer) an 
exaggerate exercise too can lead to the same un-
wanted above mentioned  “side effects” on health 
(the so-called “sport-paradox”). Only moderate exer-
cise and sport by making available an optimal level 
of oxygen into the cells (i. e. enough to produce en-
ergy and to modulate cell homeostasis without the 
unwanted side effects of high levels of ROS) seem to 
reduce cardiovascular morbidity and mortality and to 
ameliorate quality of life (2). 
In particular, during endurance exercises, oxidative 
processes like peroxidation can take place not only in 
the contracting muscle but also in engaged connec-
tive tissue compartments, and in the leukocyte and 
erythrocyte plasmamembranes. The result of this pro-
cess could be: inflammation of muscles, connective 
tissues and related organs (including bursitis and ten-
dinitis), reduced number of leukocytes and rupture of 
their membranes (with subsequent reduced immune 
activity and increased susceptibility to infectious dis-
eases) and haemolysis (with subsequent reduced 
arterial blood oxygen content and oxygen transport 
capacity). Any of these consequences directly or indi-
rectly could result in reduced physical performance in 
elite athletes and those enrolled in daily fitness pro-
grams (2). 
On these basis, exercising peoples and athletes pe-
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Because preliminary reports suggested a potential 
usefulness of OXY-PRO in aesthetic medicine, in or-
thopaedics and arterial/venous peripheral diseas-
es, an observational open study was performed on 
professional/amateur runners. Noticeably a regular 
OXY-PRO treatment was associated to a significant 
decrease of both serum total oxidant capacity and 
lactate and to a reduced incidence of muscle injuries 
(compared to year before the trial). Although more 
evidence is necessary in order to understand the prin-
ciple and the real biological effects of OXY-PRO on 
skin and other soft tissues, this system appears as a 
natural, non-invasive, easy-to-use, and devoid of side 
effects strategy able to improve muscle cell metabo-
lism and signalling, both depending on an optimal 
oxygen bioavailability, with a whole positive impact 
on athletes performance and injury prevention/co-
treatment.

riodically should undergo specific biochemical tests 
in order to improve physical performance, to shorten 
the recovery period and therefore to tailor the train-
ing regimen – also in the light of specific nutritional 
plans and eventual antioxidant supplementations 
– thus preventing oxidative injury of joints, tendons 
and muscles (2). In this context, the d-ROMs test (to-
tal oxidant capacity of a blood serum/plasma sample, 
normal range 250–300 CARR U) and BAP test (i. e. to-
tal antioxidant capacity as ability of a blood serum/
plasma sample to reduce iron form ferric to ferrous 
ions, optimal value 2,200 uM) (Wismerll Ltd,Tokyo, 
Japan, fro Diacron International s. r. l., Grosseto, Italy) 
were shown very suitable for the above purposes in 
sport medicine (3).
Due to the above discussed biological relevance of 
molecular oxygen and its derivatives like ROS several 
strategies have been proposed in the last decades 
with the specific aim to improve the availability of 
this gas into the skin and accessible mucosae. Among 
these are ozone (which molecule, O3, is split into the 
body in molecular oxygen, O2, and atomic, reactive 
oxygen, O) and hyperbaric oxygen (HBO).

METHOD

RESULTS

More recently oxygen propulsion (OXY-PRO), an in-
termediate and probably more physiological method 
compared to the latter ones, has been developed in 
order to make available enough oxygen into the tis-
sues through the epidermis. By this approach a pat-
ented medical device (OXY XTRA MEDTM, Wismerll 
Ltd, Tokyo, Japan, for Maya Beauty Engineering s.r.l., 
Bologna, Italy) allows to concentrate molecular oxy-
gen from the air up to a purity degree of 94-98% and 
to release it on skin surface under a pulsatile pres-
sure of 2.5 atmospheres. In these conditions molecu-
lar oxygen is proposed to pass transcutaneously into 
the underlying soft tissues thus exerting all its poten-
tial beneficial effects related to the above mentioned 
electron transfer reactions (4, 5). 
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