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Abstract

In recent yeas, ozone therapy as an effective therapeutic method has
becme more developed and well known. Rusda and Cuba have
reagnized itin their legislation; it isregulatedin morethan 76% of the
Autonomous Regions of Span; and inItaly four Regions have spedfied
the criteria for practicing it, in addition to two favorable court
decisions. Ozone therapy is characterizedby the simplicity of its
application, its greateffectiveness, good tolerance, and by the virtual
absence of side effeds. This document, basedon the latest books and
scientific articleson the subject,updates be reent findingsthatjustify,
from the scientific point of view, the medical use of ozone. For many
years the application of ozone in medical practice was not well
acceted due to unfounded ideasabout its toxicity in relation to the
high concentrations used in industry. As with any healng technique,
ozonetherapy is dependent on the dosage. It is important to understand
that in clinical practicethe concentrations of ozone are lower thanthe
toxic levelsby several orders of magnitude. In this concentration range,
the ozone acts as a therapeutic subdance and preseits
immunomodulating,  anti-inflammatory,  bactericde, antiviral,
fungicide, analgesic properties and others. There are an increasing
number of scientific societies and clinical papers, including meta-
analysis studies. At the same time efforts are being reinforced to
regularize this medical practice.
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Introduction. Historic background

Ozonetherapy has been usedfor therapeutic purposesfrom the end of the 19™ century, in
different ways and with unexpeded therapeutic results for same pathologies. Nevertheless
there is still great prejudice in the general medicd communty to theuseof this therapy. The
objective of this paper is to analyze the badground and principal findings that support the
medcd use ofozonefrom thescientific viewpoint.

The search for and locating of information included a review of booksand scientific articles
in the MEDLINE databese (PubMed) and in the ISCO3 database (Zotero), between the
years 2000and 2012, for which thefollowing descriptorswereessentidly used:ozone, ozone
therapy, ozonetherapy, oxygen-ozone therapy and treament with ozone. The sources of
primary information (original articles) were located. The bibliographic seach induded
scientific articles ofreviews andof experimental results.

In the scientific literature, the first mentionof ozonewas madeby the Dutch physicist Matin
van Marum in 1785. During experiments with a powerful electrifi cation instllation he
discowred that by passing an electric spak through the air a gaseous subsince with a
charaderistic odor appeared, that has strong oxidizing properties. In 1840the professorof
the University of Basel, Christian Friedrich Schonkein, linked the infamationon the changes
of the properties of oxygen with the formationof a particular gas that he cdled ozone (from
the Greek word ozein, "to smell™). Schorbein detected for the first time the capadty of the
ozoneto bind with biological substetesin

the doubk-bondpositions.! The German chemist Christian Friedrich Schénbein is also known
for the dizovery of nitrocellulose.

In 1857 with the help of the "modern magnetic induction pipe" created by Werner von
Sienens, the first technicd ozonization device was constiucted, which was usedin a plant
for the purification of drinking water. Sincethen, ozonization has allowed for the industrial
production of hygienically pure drinking water suitable for humanconsumptionOnehunded

years later, Dr. Joachim Hansler constricted the first ozone generator that made possiblethe
precise dosig of the ozone-oxygen mixture.! In Russa, the first studies on the biological

effects of ozone (Ph.D. disertation) have been implenented n the scond Hlf of the 19"

century by Dr. Chengzov V.V. In 1876he has publishedscientific work "On the adion of

ozone on animals”. In 19" century Dr. Razenberg has usedin Crimea ozone as chemicd

element in allergy treatment especially in respiratory diseases. He took out the patientsin the
open sea immedaitdy after thestorm,and they were breathing air full of ozone.
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In 1885the HoridaMedicd Assaciation (United Staks of America) publishedhebookOzore,
written by Dr. Charles J. Kenworth, where details were given on the use of ozone for
therapeutic purposesln October1893,thefirst ozonewater trestmentsystem vas installed in
the Netherlands (Ousbaden), and there are currently more than 3,000 @onewater treatment
plants.In September 1896 an Oz generating systemwas patented by Nikola Tesla. In 1900
the Tesla OzoneCompany was formed which began to sell ozonegenerating machines and
ozonated olive oil formedcd use.

In 1898the Institutefor Oxygen Therapy Heding was founded in Berlin by Thauerkauf and
Luth. Fromthatyea, they began to experiment administering ozonethrough injedions.In 1902
A Dictionary of Practical Materia Medica, compiledby J. H. Clarke, describes the successful
use of ozonated water cadled Oxygenium in the treatment of anemia, cancer, diabetes,
influenza, morphinepoisonirg, aphthasand whooping cough. That same year an article by Dr.
Charles Linder appeaed in a local Washington rewspeper tha descriled the useof Os
injedions in his usual @adice

In 1904 the book The Medical Uses of Hydrozone (ozonded water) and Glycozone
(ozonaed olive oil) by Charles March was puldished.March was a chemist from New York.

Onthebook,thatis preserved in the Library of Congressof the USA, ased can beseen from
the General Sugeons Asscaiation of that county, giving its approval. In 1911 A Wbrking

Manual of High Frequency Currents by Dr. Noble Eberhart of the Department of Physiology
and Thespy of Loyola University in Chicago was published.In its Chapter 9, the use of

ozonein the treatment of tubeaculosis, anemia, chlorosis, whoopingcough, tetanus, asthims,

bronchitis, high fever, insomnia, pneumoni, dialetes, gout and syphilis was detailed. In

1913 the first German association of ozone theapy was creaed under the leadership of Dr.

Eugene Blassand it was cdled Eastern Asstiation for Oxygen Therapy.?

During theFirst World War (1914— 1918, Dr. Al bert Wolff of Berlin fostered the useof ozone
for the treatment of wounds,trench foot (also known as immersion foot), gangrene and to
mitigate the effects of poison gas. Ozonewas also used for colon cancer, cervical cancer
and pressureulcers. At that time the use of rubber bags madethe sucess ofthe treatment
diffi cult.

In 1926, Dr. Otto Warburg of the Kaiser Instituteof Berlin publishedthat the causeof cancer
is the lack of oxygen at the cdlular level. This reseacher received the Nobel Prize for
Medicine in 1931.The directors of the most important hospitalsin the U.S.A. publishedhe
book Ozoneand Its Therapeutic Actionin 1929, which lists 114 diseases and theirtreatment

through theapplication of ozone.’
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The Swissdentist E. A. Fish (18®-1966)was thefirst to sensethe enormousadvantages of
Oz in loca treatment. He started working with ozone and ozonated water before 1932 when
he successfuly treated gangrenouspulpitis with an injedion of thegas. The patient he treaed
was Dr. Edwin Payr (1871-1946, who immedeately understood the usdulness of ozoneand
was enthusiasticabout its application in general surgery. In 1935 he published a 290-page
article titted OzoneTreatment in Sugery, presenting it to the 59" Congress of the German
Sugicd Assaiation. Between 1934and 1938Drs. Aubourg and Lacostein France usedozone
by rectal insuflation to treat problemsof fistulas. In 1938 Paul Auboug publishedan article
onthesucessesachieved in thehospitalof Beaujon (Cliché, lle de France).

In 1933 the American Medical Association (AMA), run at that time by Dr. Simmons, uyed
the United States Government to prohibit all therapies that were not medcdly authorized
and duly registered, which causedthe use of ozoneto drop in that county. In this way, an
exclusive benefit was granted to the monopady of pharmaceuticd companes. The decision
by Simmonsproduced unfavorabl e reactionsin thehheat of the AMA. Dr. Emanuel Josephson
of New York wrote: The methods which Smmonsand his crew usedin ther battle for a
monopolyof medical publications and of advertisements to the professionwere often crude
and illegitimate (.6 ) The AMA has opnly threatered firms advertising in media other than
their own journals with the withdrawalof ‘acceptance’ of their products. Dr. Josephsomlso
described the behavior of Dr. Simmonsinsidethe AMA as a conspracy in restraint of trade,
and extortion, adding that "almost every branch of the Federal Government active in the

field of medicinewas ompletely dominated byhe Assaiation.”

In 1951, Dr. Willi am Turskawrote "Oxidation™ which is a recommended reading even tocay.
He was a pioneer in the injedion of ozonein the portd vein to better reach the liver. His
resultswere excdlent. In 1950Dr. W. Zable usedit for thetreatmentof cancer and Drs. P. G.
Segger, A. Varro and H. Werkmeister followed his example. In 1952, the National Cancer
Institute verified the findings of Dr. Otto Warburg with respect to which thecause of cancer
could oniginatein thelack of tissie-level oxygen.

In 1953, Dr. Hans Wolff (1924-1980) created the first ozone therapy school, training many
physicians; and in 1961 he introduced the techniquesof major and minor autohemotheapy.
In 1972 dong with Dr. Joachim Haensler he created the German Ozonotherapy
Assaiation. In 1979 he published his bookDas Medizinische Ozon[Ozonein Medicine]
(Heidelberg, VFM Publicaions, 1979).

In 1957, Dr. Joachim Haensler (1908-1981) patented his ozone generator that has been the
basis for the expansion of ozone thergpy in Germany. Today more than 11,000 Gxrman
hedthcare professiorals useozonein theirdaily work. In Addition, in 1957at the IV Congress
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of Physiotherapists Dr. I.A. Vetohin (Member of the Academy of Medical Sciences of
Belarus) has demonstated an experience of sucaessful use of inhalked ozonetherapy in
otolaryngology, acute and chronic bronchitis, hypertensionand all ergic diseases.

In 1977, Dr. Renate Viebahn provided a technical description of the adion of ozonein the
body. Ten years later, in 1987,aong with Dr. Siegfried Rilling, they published"The Useof
Ozonein Medicine", which has become e of theleading books.

In 1979, Dr. George Freibott began to trea his first AIDS patient with ozone with hopeful
results,followed by Dr. Horst Kieff who in 1980reported ontheir results.The jourral Science
published the article: Selective Inhibition of the Growth of Human Carcer Cells by Ozone®

At the end of 1978 scientific reseach condwted by Peretyagin SP, Boyarinov G.A.,
Monachov A.N. from Russha, a experimental and clinical level was focus to validate the
useof ozone therapy. This reseach was developed at the CSRL (Central Medical Reseach
Laboratory) of Nizhny Novgorod State Medical Academy. Exploratory development
demonstratedthe benefits of myocardial protection using ozonized cardioplegic solutions.
In April 1979 was assayed by first the ozonized cardioplegic solution into the coronary
patient during surgery of congenital heart disease. In November of 1986, the first trial using
ozonized extracorpored circulation in patients during mitra valve replacenent was
conducted. Since then, CSRL became a world leader in this kind ofozoneapplication.

The first OzoneReseach Center in the world was fourded in Cuba. In 1990 the sucesses
in the treadment of Retinosis Pigmentaria, Glaucoma, Retinopathies and Conjunctivits were
publishedthere by a group of reseachers led by Dr. Silvia Meréndez, Dr. Frank Herndndez,

Dr. Orfilio Peldez and otheas® In 1992, a group of Russan reseachers reported their
experiences treating large burns with baths of physiological saline at saturation limit first
treated with bubbling ozone. Their results were amazirg.

The first usesof ozone were based on its badericide properties®®. In 1993 Carpendale and
Freeberg found important applicaions of Ozin patients with HIV/AIDS, a study following

the obervations madein 1991 on dos-dependent viral inactivation (HIV-1 virug).® In 2002,
the book “ Oxygen-OzoneTherapy. A Critical Evaluatio n dppeared written by the professor
from the University of Siena(ltaly), Velio Bocci. The sameauthorin 2005 publishedthe
book "Ozore, a New Medical Drug", which is a reference bookfor the pradice of ozone
therapy™®, followed by severa othes by the same autha. The year 2008 was rich in
publicaions of bodks of ozone therapy, among which are found that of the Russan Oleg
Madennikov et al. "Ozae Therapy in Practice Health Manual. Ministry of Health Service of
the RussiarFederation”, thatof the Cuban Silvia Meréndez et al. "Ozmo AspedosBasicosy

Ozone Therapy and its Scientific Foundations | ©18C03. 2012



mailto:info@isco3.org
http://www.isco3.org/

International Scientific Committee of
Ozone Therapy SOP: ISCO3/QAU/00/19
TellFax (+34) 913515175, Cell Phone (+34) 669685429 Version: 1
Avenida Juan Andrés 60. Local 1 - Bajo lzquierdo 28035, | Date: 18/11/2012
Madrid (Spain) info@isco3.0rg www.isco3.0rg Page 8 of 42

Aplicaciones Clinicas" [Ozone, Basic Aspects and Clinical Applicaiong; and that of the
German Z. Fahmy, "The Application of Ozone Therapy in Pain Managment, Rheumatic
and Orthopeedic Diseases." The mostcomplete work written in Spanish was publishedin
2011, the book "Guia para el uso n&dico del ozono: fundanentos teraguticos and
indicaciones" [Guide for the medcd useof ozone: therapeutic basics and instructions] by
Adriana Schwartz et al. publishedby the Asociadon Espaiolade Profesionaks Medicos en

Ozonoteapia, AEPROMO[SpanishAssaiation of Medical Professiorals in OzoneTherapy].?

CQurrent situation of ozone therapy in the medical field

At present there are more than40 national and international assocétions that bring together
the professianals that pradice this therapy, indexed specialized journals, continuing training
courses and congresseson the subpd. However, the generali zed applicaion of ozonetherapy
and its regularization by the authoritiesis a critical subpd at present. Ozonetherapy faces its
introduction being blocked by the powerful pharmaceuticd industy that would see the sale
of its drugs diminished.In addition,acddentsin its applicaion could be generated by the
sale of generator machinesand cevices for the therapy through the marketing of the products
among hedthcare professiorals withoutcompying with the established standrds and/or
without possessingdequate theoreticd and practical preparation, which would damage
the image of this therapy. Furthermore, their use by professiorals not duy trained could
lead to medical malpradice problems.

One of the mostsucessful and recent attemptsto unify the criteria regarding methodsand
standrd procedures to follow was presentedin the Madrid Declaration on Ozone Thrapy,™*
signed in Madrid, Spain (June4, 2010) duringthe International Meeting of Schools of Ozone
Therapy, organized by AEPROMO - the Spanish Assaciation of Medical Prafessiorals in
OzoneTherapy, in the Royal National Academy of Medicine.

The Declaration has been signed by 26 national and international ozonetherapy organizations
and has been translaed into tenlanguages. At present, the Declaration is theonly truly global
documentexisting on ozonetherapy and its recommendations are lroadly applied in different
parts of the world. However, ozone therapy continues to face difficulties in obtaining wide
acceptancein the medicd world and its formal incaporation in the regulationsof counties.
Medical professiorals and researchers continue in the battle for the applicaion of this
therapeutic method,seeking the benefit of the gatients in the simplesand safestway.
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It mustbe clearthatfor the pradice of ozonetherapy to be safe, one must: 1) Usean acairate
generator. Within the European Union the generator must have the CE making. 2) Handle
precise and well defined doses, volumes and concentrations. The totl dosage is cdculated
by multiplying the concentration by the volume. When the optimal dosaje is knavn, a
therapeutic effed isadchieved withoutany toxicity. 3) Ensue thatthe doctor has good training
in the therapy by recognized and compeent entities. 4) Have from the hedth authoritiesthe
regulations that permit both the patient and the therapist to receive and work under safety
rules. 5) Fundsmustbe avail able for continued research.®

An analysis of the sciertific works generated around the subpd of the impad of ozone on
humanhedth showed how many of themare focusedbasically on the description of its toxic
effects and its environmental impad (FHg. 1). To explain thes effects, studes in grea depth
on its action mechanismson the biological level have also increased. A rapid growth in the
numberof studies, whether basic or applied, related to the medicd use of ozone can aso be
obseved. Studes that include the explanation of the bioclemicd and pharmacological

mechanismsby means of which the ozone exercisesits efects 2

10000 Others Toxicity
Contaminant

8000 -+ .

6000 +~ -

1000 4~ s

2000

(’ l/ ‘ I T
<1998 <2002 <2008

Figure 1. Numter of scientific papers referring to ozane studies. Datafrom the PubMed 2009 database.'?

Themaintroublefor the wide-scd e acceptance of ozonetherapy is assocatedto a great extent
with the obstdes that the large drug industy imposesrunning media campagns against its
accetane, to the point of reaching pure scientific ignorance. Unjusty and without scientific
basis, it has been staed that ozoneis toxic regardless of its use, forgetting thatthe effeds
of medcd ozone, asfor nearly all subsénces, dependsonthe doseandthatdespitethesefalse
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staements,ozoneis consdered one of the best disirfectants of drinking water, cgpable of
avoiding infection outbresks. Used in apprgoriate concentrations, ozone can adivate
antioxidantmechanismsthat protect the organismfrom the effect of thefree radicals, involved
in aging and in alarge numkber of pathologies.

Despite the empiricism that preceded the practice of ozone therapy and the scarcity of funds
available for research in this field, in recent yeas a growing nunmber of bookshas keen
appeaing (Annex I) and research papers (Annex Il) that consttute scientific supportfor
this therapeutic procedure. According to the Web of Science databese reviewed in 2009, the
number of papers on the useof ozonein the medicd field has inaeased notally. While in
the 1974-1979 period only two articles appeared, between 2005and 2008 this numds had

increased to 140(Figure 2).*?

F gure 2. Numter of papers on the useof ozane in medicine (Web of Science). 2

Physico-chemical propertiesand action mechanism of the ozone

Ozoneis the most important gas of thestratosplere, reaching its maximum concentration
(above 1000 ny/m®) at an altitude of 20-30 km. It is a gas of an unstble reture, sky blue in
color, perceptible at concentrations between 98.16 mym®- 19.63nmy/m°. It is compoed of
three oxygen atoms(it is an allotropic form of oxygen). It has ahigh speed of decompostion
thatvaries on the order of 10°-10° mol/s. Ozoneis 1.6 timesdenserand 10 times moresoluble
in water (49.0mL in 100 mL of water at 0°C)than oxygen and, athough ozone is not a
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radica moleaule, it is the third strongest axidant following fluoride and persulfate. Ozone
is produced from three basic soures of energy: Chemicd electrdysis, electrica discharges
and UV light radiation. Ozoneis an unstble gas that cannot be padkaged or stored; hence it

must be usedimmedately sinceit has a klf-life of 40 minat 20 °C3

Action mechanisms.Geneal agpects

The research conduwcted in the 19™ century on ozone properties shaved that it is cgpable of
reacing with the majority of organic and inorganic substaoes up to itsfull oxidation, thatis,
until the formation of water, carbon oxides and higher oxides. In relation to its readivity
towards biological subsances, theselective influence of ozone was establishedwhich has
double and triple bonds.Amongtheseare listed proteins,amino adds and unsaturated fatty
acids, which form part of the compositionof the lipoprotein complexes of plasmaand of the
double ayers ofthecdlular membranes.

The readions with thesecompoundsare based on the biological effects of ozone theapy and
they have significance in the pathogenesis of different disesses. Its adion mechanismsare
closdly linked to the production of four fundamental species, by reading with the membrane
phospholipids: ozonides, adehydes, peroxides, and hydrogen peroxide (H202). Their
interadion will mosty bewith subsénceswith double bondgresent in cdls, fluids or tissues.
They aso interact with DNA molecules and cystene residuesof proteins. In adequate and
controlled quantities, thesederivatives of the readion of the Oz with the cdlular doublebonds
cary out different biological and theapeutic functions; acting as second mesengers, they

adivate enzymes, such as chemicd and inmuneresponse mdiatars, amag othes (Fig. 3)2

When the ozone enters in contect with the biological fluids (blood, plasma, lymph,
physiologica saline serum, urine, etc.) it dissoles in the water present in thesefluids and
reacts in seoonds. The hydrophilic and lipophilic antioxidants present in those aganic
liquids exhauds a consicerable quantity of the ozone dose,but if the concentration applied
is correct, it permits the formation of apprgoriate amounts of readive oxygen spedes
(ROS)and product of the lipoperoxidation (LPO). The faomation of ROS in the plasmais
extremdy rapid (less thanone minute) and is acaompaned by a smalltransitary decrease,
depending on the ozone, of the antioxidant cgpacity (which goes from 5% to 25%. This
antioxidant cgpadty recvers its normal level at 15-20 min. But the hydrogen peroxide and
other medators have diffused it to theinterior of the cells, activating different metbolic
routesin erythrocytes, leucocytesand platelets, leading to numeousbiological effects.® The
hydrogen peroxide then ads as a signaing moleaile in the intracdlular medum,* a
mesenger that the therapeutic doseof ozonehas been discharged.
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REGULATES
OXIDATIVE INTERVENES IN THE
STRESS RELEASE OF
AUTACOIDS

IMPROVES THH
METABOLISM
OF OXYGEN

IMMUNOLOGICAL
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BROAD SPECRUM
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Figure 3. Biological and therapetic effeds of ozone.

Effect of ozone on the metabolism of oxygen

The effects of ozoneon the metbolism of oxygen can be explained from its promotingadion
of: 1) Changesin therheological properties of the blood.2) Increase in the speed of glycolysis
of theerythrocyte.® °

The rteologica changes can be explained by its effects on @) thereversal of the erythrocytic
aggreggtion of occlusive arterial diseases (it improves the transmembane electrical charges
and the valuesof tissue ATP). b) It incrementsthe erythrocytic flexibility and plastcity. ) It
favors tissueoxygen transportand cHivery.

The effects on the deformation of the erythrocytes and on the metabolism of the erythrocyte
are relevant in the adions of the ozone on the circulatay system. As aresult it produces a net
increasein the improvement of the transportof oxygen to the tissues. Themost probable is
that this effect takes place after one treatment cycle and ads throwh a mechanism not
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medited by receptors.The net effect is similar to thatwhich isadhieved with physical training
for which reason it is not appragoriate to consicer it as adopingpractice.

The increase in the speed of the glycolysis of the erythrocyte is evidenced after onecycle
of ozonetherapy, by noting an increasein the Partial Oxygen Pressure(POy) in arterial blood
and at the same time a deaeasein the POz in the venousblood. This accurs dueto a slight
decrease of the intracdlular pH (Bohr effed) or an increase of the concentrations of 2.3
diphosphalycerate.

By the ozone reading immedately with the lipid bilayer, it generates shot-chain peroxides,
which penetrate to the erythrocyte and impect directly on its metbolism, driving a
functional sequence of small and controlled oxidative stress, which will finally determine
the ircreaseof the antioxidantsystems.

The LPO during this period ad as stress factors on the bone marow, and thesefrequent
stimulations produwce adaptation of erythrogenesis to the ozone stress, with upwards
regulationof antioxidantenzymes.The newly generated erythrocytes possessa G-6PDadivity
greaer thanthat of the old ones, for which reasonthey have been refered to as supe-gifted
erythrocytes.'® Consejuently, a patient with chronic ischemia in a limb that is subpaed to
ozone therapy can improve thanks to the formation of cohortsof erythrocytes ircreasingly
morecgpable of carrying oxygen to theischemic tissues.

In the same way, 2.3 diphosphglycerol (2.3 DPG), derived from the increase of the
glycolytic process, is a direct inhibitor of the hemoglobin affinity for oxygen, facilit ating
the detachment of axyhemoglobin from thelatter:

HbO, + 2.3 DPGC Hb + O

Therepairing adion of ozone has demonsteted being capable of recovering the interna wall
of the small blood vessels,and evidenceof this reality is the excdl ent resultsof a andomized
clinical trial, publishedin the European Journal of Pharmacology (2006), where the
recoveries of ulcers in diabetic patients are highly significant.”® The teneficial effed of this
gas on another element, nitric oxide, has aso been shown; this element is crucial in
ma ntl%ining optimalevels of vasodilaton, and therefore, the blood flowthroughout theentire
body.

Today we can ensue that with this therapy, of very low risk, the cellular damage dueto the
lack of oxygenation deaeases subsantially, regardlessof the underlying disease. In addition,
the products of the ozone decompositionbehave like biological adivators, whch improves
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the level of energy and the cgpadty of our defense system,in benefit of diseases of alergic-
autoimmunetypes suchas psorisis, asthmaand rheumatoidarthritis.*” 8

It has been scientificdly demonsteted that the controlled applicaions of medcd ozone
improve the cdlular antioxidant machinery by having measured in the interior of thecdls
higher gquantities of antioxidant agents, such as reduced glutathione or the supeoxide
dismutas.™ As a direct consequence, theozoneads as areal cdlular trashcolledor, cleaning
up the free radicals. In keeping with this concept, ozone therapy would have an anti-ageing
effect onthecells. Awarethatagreaer quantity of publicationsandresearch is necessary, papers
of excdlent rigor and quality can currently be consultedin journas as prestigious as Nature,
Transplant Internationd, Shak, Free Radicals, Mediators of Inflammation, International
Journal of Pharmaological Research, Liver International, and the Revista Espafida del
Dolor [Spanish Jourrdl of Pain], among otheas (SeeAnnex | and Il), which scientificaly
endorsethis theapy sufficienty.

Ozone as amodulator agentof theimmuneresponse

We know how complex the humanimmune systemis, characterized by cellular or humosl
resporses, dependingon what is requiredand on the pathology in question.All of themcan be
regulated by ozone. The questions would bein what wa/?

Different research studes have demonsteted that ozone therapy has an immure- modukting
adion, through the synthesis or release of immure-stimulating or immure- suppessing
cytokines. All of themare self-regulated with each other, for which reason theproduction of
cytokines will not surpass values beyond what is necessay, once the counte-regulating
elements are adivated. Satisfactory results have been reported from applying ozone therapy
to patients with conditions characterized by an exaggerated imnunologica resporse (the
case of auto-immune diseases), as well as othas with deficiency in their immunolagica
functions.

The immunolagyica adions of ozone on the blood is directed, fundamentaly, to the
moncaytes and to the T lymphaytes, which once indwed, release small quantities of
pradicdly all the cytokines, thus the release will occur in an endogenous and controlled
manrer. This regulationis given becaise the ozoneads as an enhancer of the immunolgical
system by adivating the neutrophils and stimulating the synthesisof

some gtokines 2%
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Certain transaiption factors intervene in the regulation(i.e., NFK-f3 )which, as their rame
indicates, favor the transcription and transducing processesat the DNA level, ading as a
promoter of this site (or series of nitrogenousbases) wherethe transaiption of DNA to RNA
occurs directly, in order to lead to the increase or suppessionin the synthesisof a particular
cytokine, either pro-inflammatory or anti-inflammatay (Fig. 4).%

Ozone ads through different adion mechanisms The optimization of the oxidant and
antioxidant systems of the organism is one of the lssic biologica effects of the systemic
interaction of ozone therapy, which is realized through the influence of the cdlular
membranes and consistsof the normelization of the balance of the product levels of the
peroxidation of the lipids and the antioxidant defensesystem.The hypothesis that an oxidant
agent suchas ozone can induce an antioxidant effect constitutesa grea chalenge for the
researchers on the subgct. In 1998 the first experimental papers appeaed thatelucidated

the ®-caled oxidative preconditioning.”®

The following year the effeds of Oz on neuromodulation were evaluated, finding that this
gas is cgpable of inhibiting the release of neuromedators by an effed probably related to
the moduktion of the cytosolic cacium concentrations at the pre-synaptic level.”* The
clinical useof ozone was extended to different pathologies as its adion mechanismswere
elucidated, in particular their possibilties of adivating endogenousantioxidant defense
medhanisms. Its use in different pathologies linked to oxidative stess, of inflammatory
and degenerative origin (autoimmune syndrames, rheumatoid arthritis, trauma, reuronal
apoptosis,ageing, among othes) kecame inaeasingly generaized. This pre-conditioning
effect that ozone exercisesis similar to that taking place with ischemic pre-conditioning.”

The fact that ozone at controlled dosescan have antioxidant effects represents a theapeutic
resaurce of great value in the treatment of multiple diseases that are manfested with a
wedkening of the endogenous antioxidant system. As a resporse to the introduction of the
ozone in tisswes and organs the compenstory increase occurs especially of the adivity of
the antioxidant enzymes such as: sweroxide dismutase (SD), caalase and glutathione
peroxidase, which are broadly representedin the cardiac musck, liver, erythrocytes andother
tisstes.
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F gure 4. Action mecharismof the ozone as regulator of the cytokine synthesis.

Badericide effectof ozone

According to microbiological research data, the ozone is capable of killing al the known
types of gram-positive and gram-negative baderia, including the Pseudomona erugincsa
and Eschericea coli, both bateria are tremendouby resistant to antibiots.

The loca disinfectant, antiviral and antibacterial effects of ozone, therefore, are due to its
germicide capadty, basically to its high oxidantcapacity onthe baderial walls. This fact makes
it a genera broad spectrum germicide on which the classic mechanisms of microbial
resistarte do not ad. Although at first it was thought that physiologically the generation of
H>0. was responsiblefor eliminating the microorganisms, new hypotheses have been
presented based on which the concentrations of H202 are very low for adhieving this effect.
Sweh hypotheses indicate that H2O-is only an intermediary in the formation of agents with
greater oxidant pover such as Oa.
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The bactericide effect of ozonein the gram-positive flora of festaring woundsand of trophic
ulcersis made more effective when a high resistarte of the microbes to the usualantibiotics
IS increasingly evident. This makes it a trestment of choice in these pthologies

It is interesting to highlight thatin 2003it was discowered thatozonecan be generatedin vivo
in adivated neutrophils® This discowery has a striking impad since it shows thatthis
subsénce has a physiological role, not only as a badericide agent but rather onethat could
form part of the physiologicd amplifying mechanisms of the inflammation and the
activation of associated genes. Ozone in vivo is formed from sirglet oxygen (*O2*), a
readion that is probably caalyzed by antibodies. The posdiility is not ruled out of the
existence of an endogenousenzyme (ozonase) thatis capable of detoxifying the ozone. These
subjds are at this moment being studied, the shorthalf-life of ozone and the absorptionof
UV light at 260 nm (near to where they absorb proteins, nucleic adds and other oxidants
suchas H20,and HOCI) make this type of research difficult (Fig. 5).%

Figure 5. Schenatic representation of the processes that leadin vivo to theformation ofO3 by activated

neutrophils. O2*-, superoxide anion radical; 102*, singlet oxygen; MPO, myeloperoxidase; HOCL,
hypochlorous acid; HO*, hydroxyl radical; NADPHox, NADPH oxidase; 1gG, imrmunodobulin G;

H202, hydrogen peroxide; H203, dihydrogen rioxide 28
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Geneal actions

The genera effects of ozoneare: 1) disinfectant and dired trophc effects, when it is applied
locally. 2) Antibacterial and systemicantivira effed dueto a disaete formation of peroxides.
3) It increases the deformity of the red blood cdls with relative improvement of blood
circulation. 4) It improves the delivery of oxygen to thetissues.

5) It improves the red blood cdl metbolism, making the metabolism of glucose more
efficient. 6) It improves the metbolism of the fatty adds for the adivation of antioxidant
enzymes incharge of eliminating peroxidesand free radicals.

Effects of 0zone on metabolism

The principal meabolic effeds attributed to ozone are: 1) Increment of the use of glucose
at thecdlular level. 2) It improves the proteinmetabolism. 3) Direct effeds on theunsatuated
lipids, it oxidizes themand induces at the same time the repair mechanisms.

Action mechanism of ozone therapy on pain

Different data coming from the scientific research recognizes that ozone has a dual adion
mechanism: anal gesic and anti-inflammatory. These effects seem to bedueto its way of ading
on diverse targets: 1) Deaease the production of mediators of the infammation. 2) The
oxidation (inactivation) of metbolic medators of pain. 3) It clearly improves local blood
microcirculation, with an improvement in the oxygen delivery to the tissues,essentialfor
the regeneration of anatomic structures; the eimination of toxins and in general to the
resolution of the physiological distubance thatgenerated the @in.

Figure 6 showsan interestingclinica obsevation: the applicaion of ozone in an area where
pain is experienced turnsit red. The ozone has a revealing effect of the painful area. The
possibleexplaretion of this phenomenon could be the oxidation of specific mediators of the
pain that the ozone could cause, but it is a subpd that neals to be studed in greater depth.
The anti-inflammatory effect of ozone is based on its cgpadty to oxidize compoundsthat
contain double bonds,among them the arachidonic add, and cerived prostglandins that
participate in large concentrations in the development and in  the naintenance of the

inflanmatory process®®
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Figure 6

Photoof a patient with sub-scapular pain 1 min. after theinjection (injection points marked
with an X) with O2/03 8 £g/mL, 2-3 mL. Note that in the area in wkch pan is reported
(central and right ofthe photo) thee is a rosy coloring (erythema) while in the area where

thereisno E)ain (left of the photo) the erythema does
not gopea.??
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There is an additional mechanism with which the analgesic effects of ozone have been

attempted to be explained. It is the reflex mechanism, already invoked for other techniques
suchas aaupuncture. It is a mechanism by which a stimulus(in this casethe purture with

the gas or the products formed by the ozone-pain medgtor interaction) could adivate
endogenous analgesic mechanisms with the consejuent increase in the concentration of

endogenous endormphins (structures similar to morphine produced by our body) that has an

analgesiceffect. The trestmentwith ozone produces a shot- and lorg-term effect (Fig. 7).

12

10 T

—— Backache n=528
4 =fl= Cervical pain n=90
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Figure 7. Evolution of patients with back pain and cervical pain treated with ozone with
the i.m. paravertebral technique in time. The scale of 1-10 indicatesthe perception of pain

by the patient (0 means intensepain, 8-10 mnimum pain).12
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Disc herniation. The pulposusucleus of the herniated disc contains very high values of
phospholipaseA2 which can initiate the inflammatory cascade and other inflammatory
medators such as prostaglandins, leukotienes, bradykinin and histamine. When an annular
crad is prodwced in thedisk, whichis the first phaseof discdegeneration, these subahces are
released by the nucleusand may causeradiculitis, although there is no radicular compression.

The useof ozonetherapy in the reament of pain that discherniation generateshas been shown
for more than 30 years of research on the subpd. Thus, for example in same regions of

Italy, suchas Lombardy and Sicily the treatment has been included in the group of medical

procedures that is cuered by the Health Service.

Why does ozone work in disc herniation? A water-resistanteffed is produced in herniated
discs. The nucleus pulposus of the hernias contain a large part of water and
mucopdysaccharides. The Os causeslysis or dispesion of the water and oxidation of the
mucopdysaccharides thatmakeup the nucleus,and uponbeing released, entails a desiccation
of the disc, eliminating the pressue on theroot, and therefore, the pain. In addition it promotes
the heding of this nucleussince it does not have edematous(water retention) charaderistics.
With this, the hernia decreases in size and can even disapgear. In addition, ozonetherapy acts
in this case diminating the inflammatory fador because it fosters the dimination of the
medator subsances of the pain and in particular several meditors that in this specific case
amplify the painful sensation.In the caseof intradisc injedion, thereis reliable proof that the
ozonereads with complex macromolecular componentssuchas the proteodycans and the

glycosamninoglycans 2%

The reaction entails the oxidation of these substetes and the degradation of intra- and
intermoleaular chains, which leads to the disintegration of the tridimensonal structure. The
collapse releases the trapped water, which, after being reabsorked, pemits reducing the
intradiscal presaure and the consejuent disapeaance of the pain, by deaeasing the
compressionon the nerve root. Sincethe ozoneis also released along the routeof the inedion
(intraforaminal), the fina therapeutic effed is due to the combination of vascular and
biochemical effects (improved oxygenation, correction of the locd addosis, ad the
disappearance of thevenousand lymphatic stasis).

Thus, thegpplicaion of intradiscal and paravertebral ozoneworks on dfferent levels:

a. Inhibition of proseglandn E; and phospholipasA: (similarto seroids)and
othercytokines proeinflamamtores (IL 1, 2, 8. 2, 15, inerferon a).
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b. Increasein therelease of immunosuppessivecytokines(IL10, fador B1):

anal gesic and anti-inflammatay.

c. Increaseof locd microcirculation, educes venousstasis: ad gesic effect,
becaise he nerve root isvery sensitiveto hypoxia.

d. Presentation of adired effed on themucopdysaccharides and proteoglycans
from thepulposus ndeus, which iscdled azonolysis, prodwing achemical discdysis
with waterloss anddehydration.

e. Subsguently, thereis a matrix degeneration, which is replaced by collagen
fibers in appraximately five weeks, and by the formation of new blood cdls:
reducing the volume othedisc.

In sumnary, there is a dual ozone adion mechanism in the Radicular Compeession
Syndrome: on the one hand, the dehydration of the materia disc that would reduce the
compressive mechanical factors on the root and the othe, interrupting the inflammatay
process with immedite instalbtion of an analgesic effect.

Two recent met-analysis about ozone treaments for herniated lumbar discs have been
publishedin journals with high impaad factors. They have demonstated that ozone theapy
IS more efficient than control group with low index of adverse events and also enormous
advantages in regards tocost. 3%

For paravertebra ozone therapy level of eviderce was 1lI-1 and the grading of
recommendation was |-B. For intradiscal ozone therapy level of evidence was 11-3 and the
grading of recommendation was |-C*2.

We may conclude that the paravertebral infiltration or percutareous discolysis with ozone
has been demondrated effedive and safe in the treatment of lumbar pain. Pain and function
outcones are similar to the outcorres forlumbar discstreated with surgical discectomy®!, but
with amuch lower index of adverseevents.
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Clinical indications of ozone and adversereactions

The principa clinica indications of ozone are shown in Table 1. A broader explaretion of
the dosage and the general procedures is found in the Madrid Declaration on Ozone

Therapy.™*

Table 1.Principal therapeutic indications of ozon®y specialization

Speaalization

Pathology

Dermatology

Herpes Zostr and ssimplex, aae, eczema, lipodystrophy

(cellulit €), mycosis, psoriasis, atopic dermatitis, burns degrees
different areas, infective and prolonged wounds, post taums
postopeative, fireams oseomyelitis.

Internal Medicine

Hepatitis, diabetes,atherosckrosis,arterid hypertension,
ostearthritis, asthma, chronic bronchitis, gastritis, gastric ulaer,
Crom's digase, chronic constipationhypathyroidism.

Nephrology / Dialysis

Adjuvant in the teament of ischemic-metabolic pathologies.

Neurology

Migraines, depression,vasomotorcephal ea, neuro-vascular
disorcers.

Dentistry Treatment of cavities, disinfedion of cavities during surgery
and postoperatory period. Reriodontitis, ajthas.

Orthopedic Disc-radicular conflicts, disc herniation, articular rheumatism,

Rheumatolayy lumbago, ostevarthritis, arthropathy, periarthritis, rheumatoid
arthritis.

Angiology Venousinsufi ciency, diaketic  ulcer, arthropathy,
coronaropathy, gangrene, postphlebitic ulcer, peripheral
vasculopaty.

Gynemlogy Baderial infedions by protozoaor mycosis, Bartholin's cyst,
vaginitis, menopuse,chronic palvic inflammation, infertili ty.

Immunobgy Immunemodukbtor, autoimmune disorders, adjuvant in

treatments with rdiationand in immunodsfi ciency.
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Adversereactions

Ozonetherapy, if it is applied respecting simple rules, does not have side effeds (e.g. lung
toxicity) and hasvery few contraindications. Numerousclinical experiments indicate thatthe
adverse readionsto thetreatments with the ozone/oxygen mixtureare rare and in the majaity
of the cases they are related to errors in the adminisiering technique.In Germany in 1988
morethana million autohemotansfusionswith ozone were performed withoutthe Department
of Control of Adverse Effects Caused by Drugs registering a single adverse event. In this
analysis it is necessay to distinguish between the effects that can originate from the
applicaion of an incorrect techniqgueand those thatan becausedby ozoneper se.

Adverse effeds produced by ozonetherapy: Ozoneis not a drug and as such it does not cause
side effects, does not causeadl ergic reactions and in general no interactions with other drugs
have been described. The adminisering of the ozone in genera is well tolerated by the
patients, only when excessive dosesare used may the patient feel a nsation of haviness.
This discomfort occurs in few patients; it is ofshortduration and is resolvedsponaneoudy.
Only in exceptional cases the painful stimulus induced by the reelle puncture or the
perception by the patient of his own blood can induce in the mtient a vagal crisis
(bradycardia, low pressue and sweating) which in general is transitay and does not neel
pharmaalogica treament. Despite this, in every clinic where ozone therapy is pradiced
there mustbe a first aid kit and every provision made to et in thesecases, albhough they are
of rare occurrence.

The use of plasic bags that are not resistant toozone can also lead to discomfort suchas
headaches. If the proper matria is not used,the ozone reads with the plastic matria and
introducestoxic compoundsin thebloodthatare responsibleor theadverseeffects described.®
In sumnary, the side effects are related to high doss of ozone, inappopriate use of
matrias, incorrect inseation of the nealle, or to suljedive factorsof each patient. All can be
minimized by the therapist if he knows the origin of these gmndary effects.

It is important to clarify that ozoneas well as oxygen do not causeembolism,dueto the fact
thatthe bloodis thirsty for themand dissoles themvery quickly. The few cases of embolism
and deah during the pradice of ozone therapy have been due to various factors. The
dired inoculation of the gas in the blood strean by a physica effect; the coagulation
mechanisms are adivated by introducing a grea volume of gas. In othercases, embolism
has been produced when equipment is used that generates medica ozone from the
atmospleric air or when the ozonewas injeded in cavities or within the bonemarrow. In all
cases, the acdadentswere produced by iatrogenesis, that is, causedby the irresponsibilty of
the hedthcare persomel that used inappopriate methodsor low-quality ozonefor the therapy.
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When the applicaion of ozone requires using large volume of gas, for example in
lipodystrophy, it is important to make swve by different technigues, suchas echocardiography,
of the absenceof aneurisms in the interatrial septum that are frequently assoc¢ated with PFO
(Paent foramen ovale) which, in turn, is the cause of embolism.

Complicationsrelated to the technique: are basically due to the trauma that is causedby the
introduction of the needle into the anatomica structures during the penetration. The
complicationscan be: hematomagdueto punctureof a bloodvesselor extravasation of blood),
pain or paresthesias with radicular distribution to the lower arch (dueto contact of the needle
with the nerve root) and discitis (inflammationof the inter-vertebral disk) in the case of the
intradiscd technique.

In al the cases, the complicaions can be minimized and their origin is in the use of an
incorrect technique.Therefore, an expert ozone therapist has lessprobabilities of incuring in
this type of error. Isolaed cases of expulsionof the disc from the vertebral canal have been
described in the scientific literature, when the CT-guided intra-discal ozonetherapy technique
has been performed.Evenin thesecases an excessive doseof ozone musthave been used and
the clinica protocols thatare in effect for this method must not haumeen respected.

It is worthwhile to compare the safety of ozonetherapy with thatwhich is originated by other
fadors. For example, by compaing the data from theCenter of Disease Control of Atlang,
Georgia (USA.) and the reportsof adversereadions described for ozone theapy of Germany,
where it is estimaed that around 10 million treatments have been performedin the last 40
yeas, we can appreciate how low therisk of the useof ozone is.

Thestudies thatbest show the complications of ozonetherapy are foundin thethesisby Jacobs
(19%5): Typical Complicationsin Ozore-Oxygen Therapy. The reasans for the research were
the demands keing brought by the communty of German ozone therapists coming from the
physidansthatrecaved data from the non-professianal presson cases of complications with
this new therapeutic method. Stating with this situation, thecommunty of ozonetherapists
conducted in 1980 (at its own initiative) the analysis of the frequency and the qualitative
compositionof the complications, in comparison with theresults of ozonegherapy.?

In German-speking territories 2,819 surveys were distribuied to all the ozone theapists,
of which 644 responseswere received. In them, 159 physicians documened 336 cases of
complicationsin 384,775patients that received this treatment, to which 5,578,238sessions
of ozone therapy were applied. Consicring all the cases of complications, they were
produced in 6 out of every 100,000sessionswhich meant onecomplication for eat 16,667
cases of ozone applicaion. The cases were analyzed to determine in which the causeof the
complication had been the ozone itself; as well as the cases related to its incorrect usage,
when the supposednterrelation between the complication and the influence of the ozone
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had been completely excluded. It was obseved that, of the 336 cases of complications, in
only 40 of them (16%) the pesumed cause had been the ozone, deding with allergic
reactions, phenomenaof hypoglycemia and skin conditionsin the area of administation. In
the remaining84% of the cases, the complications were not related to the adions of the
ozone, but rather they were the result of incorrect anticoagulant treatments; or of othertypes
of improper treatment, suchas the use of medication, wrong techniquesof administring the
ozoneand nan-steaile handling.

Stating with the 40 cases mentioned abowe, thecaculation of the so-cdled pure complications
coefficient was 0.7 cases in 100000 sessionsof ozone therapy. Theauthorconcludedthat
in compaison with the secondary effects of othertypes of treatments, this is an insignifi cant
guantity. He cited the data of the representative of thecompaty Sandaz, which showsthat of
the total numberof patients hosptalized in the entire world, intolerance to the medcinal
preparations \aries betveen 6.4%and 25%.

If we makea comparative analysis regarding the safety of this therapeutic method,we must
necessaily refer to the world plan coordinaed by the World Health Organization (WHO) to
take on the possibleand different causes that may generate the deficiency existing on the
subpd of hogital safety. This plan indicaes that in the industrialzed countries, the
nosaomial infections complicate between 5% and 10% of the admissions in intensiveace of
the hospitals. In the developed countries, te intrahosptal opemtions poduce greaer
complications, disability and prolonged hospitalzation in 3% to 16%. Each year at leastseven
million incapadtating complications are produced, which include a million deahs
Furthermore, the WHO indicaesthat out of every ten patients, appoximately oneis injured

while receving hospitalcare.®

In Spain, of 5,624hospitalzed patientsanalyzed in theNational AdverseEffects Study, adverse
effects were cetectedin 1,063(189%). The hedth care was responsiblein 9.3% ofthe cases,
while the hospital care was responsble in 8.4%. Medication was the cause ofadverseeffeds
in 374% of the cases, noscomial infections ofany typein 25.3%and 25.0%wererelated to
technical problems during a procedure.®* Approximately 15% of the patients on whom a
central venous caheterization was performed sufered complications, which put in danger
the safety of the patient and increases the stays and the costslinked to the hospitali zation,
indicaesa study fostered by the Spanish Saciety of Intensive Mdicine. Critica and Coroary
Units (SEMICYUC).3*¥

Despite the efforts that the hospitalsare making to reinforce hospital safety, the figures
continue being important. The hedth care infection rate, which was 6.5% in the years 2003
and 2004 in Spain, increased in 2007 to 7.0%.%® The French newspaper Le Mondeindicaed
thaton average "900 medcd accdentsoccur eat day in the Frerch hospitalsand clinics, of
which 400 would be avoidablke", citing a study of the French Health Ministry.* The most
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delicaeissueis rooted in the fact that the study recognizes thatthecompaative resultsof 2009
with respect to the previous surwey of 2004 were similar and, theefore, the impovements
were minimal .*°

In the Spanish intensive care units, the most frequent adverse effects produced diredly or
that are associatedwith greater morbidity and mortdity amongthe critical patientsare: 1)
pneumoniarelated to mechanica ventilation (N-VM), 2) urinary infedions elated to urethra
catheterization (IU-SU), 3) primary baderemias and those related with vagular catheters
(BP-C), 4) secondary baderemias (BS).3

Thedescribed situation entails a serious economic hemoirhage. Hospital errors —indicates the
WHO- have cost some countries between 6 billion to 29 billion U.S. dolkrs for additional
hospital costs, infections aaquired in the hospitals,ecnomicloss tothe patients, and court
processes.The WHO warns that the safety of the patient is today a global problemthat
affects all the countries, regrdlessof their economic development.® The terrifying level of
the cited figures which are devastatingin themslves in terms of diseases and human lives,
along with the economic drain thatit involves, has led the WHO to say that up to 50% of
the complications and the deahscould beavoided ifthe basic required care is ob®rved.>*

It is worthwhile to add what was statd by the Nobel Laureate in Medicine,Richard J. Rolerts,
when heaffirmed thathedrugcompanes often ae not as inerested in healingyou as in gtting
your money, sothat inwestigation, suddnly, is dierted tothe discovery of drugsthat do not
heal compktely, but chronify the diseaseand make you experience an improvement that
disappears when you stop taking the drug (é ) It is usual that pharmaceutical comparies
are interested in research that doesnd cure but only make illnesgs chronic with mare

profitable drugs that the ones that would completely cure once and faever.**

Theaboveis confirmedwhen in Spain the adverse effects could have been avoidedin 42.8%
of the cases.® The promotionof the campaign of the practice of clean handsin the hospital
centers as a hygienic measue to prevent nosaomial infedions, sonething that, althoughof

common sense,only is complied with in 50% of the centres.*? In view of the situation of the
safety of the medcd treamentsthat we have indicated, we can concludethattheuseof intra-

hospital ozone would effectively help to reduce the noscomial infections, thanks to their
potent ladericide poperties.

Ontheother hand,around 55thousand peoplein theUnited Staes and an undetermined number
of Europeans may have died for taking VIOXX, one of the selective inhibitors of COX-2.%
On the contrary, how many deahs from ozone have been recorded? Noneand the acadents
recorded were exclusively of malpradice, and not for the effects of the ozone itself. We ask:
Why require from ozone therapy safety measures over and abovethe existing ones described
previoudy? Provided its dosaye is corred, the ozone can produce a multitude of usdul
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biologicd reactions, and possilby invert the chronic oxidative stressof age, chronicinfections,
diabetes,atherosderosis, ischemic, degenerative and inflammatay processes.The therapeutic
ozone act is interpreted as a non-toxic but real shack therapy, capable of restoring
homeostasi&" ** Therefore, provided its doageis carect, ozonewill be beneficial.

It is clear to the international medcd ozone communty that ozone must be usedin a
controlled manne, like any other medcation, and there mustbe good academic training in the
application of the therapy. During recent decales, grea efforts have been madeand continue
to be made to examine ozone therapy in a more scientific manner. We have at our disposl
textbooksand the Revista Espafiolade OzonoterapialSSN 21743215, indged in Lantidex
and Dialnet. Thisjournd is governed under the international publicaion standrds Each year
international congressesare organized and in the case of Spain, AEPROMO has adcieved
that all its congresseshave been remgnized asevents of lealth interest.

Contraindications for the useof ozonetherapy

The contraindications for the use of ozone are basically those due to ethical or speeific
deontolagical situations: 1) Patients that suffer a significant deficit of glucose 6 phosphte
dehydrogenase (favism). These persons should not recave this treatment, sincean oxidation
of thered blood cdls could occur, causing hemalysis, due to their not having the protective
systems against oxidation. 2) In some abnorma situations (imkalance) in patients with
hyperthyroidism and thrombaytopena. 3) Severe cadiovascular instability (recent
myocardial infarction). 4) Convulsivestaks. 5) Hemorrhagic conditions(external or internal
bleadings),” significant hypo-coagulation syndrome, blood disesses, haemophylia,
thrombocytopenia, hemorrhagic vasculitis, acute myocardium infarctus, hemorrhagic insult,
6) pancreditis, 7) tyreotoxicosis, 8) individual ozone intolerance, 9) Acute alcohol
intoxication, 10) Convulsionsin anamnesis.

Ozonetherapy is not a panaceg it has predse indications in which great therapeutic sucess
is attained, others in which its successis mediumand others in which it is not uséul.

Who can perform ozone therapy?

Ozonetherapy mustbe performedby a physician or by a dentist; or by a veterinarian in the
case of animals. The basic reasonis that this type of treatment, if used improperly, exposes
the patient to serious risks. For example, if the injedions are performedat an improper site
or with improper technic (eg. directly in the veins), with nonsteile nealles, a an
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excessivedosaye, among othes, they can lead to serious adverseeffeds such as the risk of
infectionsor collapse due to excessive vasodilagtion. Directly applicaion of Oz in theveins
was performedin thel 9 7b@it’s currently banned by the mostozone-therapist assocéations.
The effed of the mayor authohemotbrapy is moreeffedive with pradically no side effects.
In contrast, direct application of Ozin veins can induce emboli, tachycardia, anxiety and
sweating that can persistup to 48 h. In fact, today applicaion of Os can beconsicered amala
praxis.

Due to the scarcity of controls on this therapy and the non-existence of clear rules in this
regard in the majarity of the countries where it is pradiced, upon occasion ozone theapy
has been practiced by persomel that do not know with precision the corred protocolsto
follow andtherefore they have exceeded the dose the number of injedions,and the frequency
with which the treatment is repeded. They have used machinesnot suitble for generating
quality medical ozone, failed to obtain satisfactory results or even worse, they have caused
damage to the patients. This is the reason why the inernational medical 0zone communty
Is acting to advocate for the establishmentof controls and regulation of the therapy through
the correspondng health institutions, duy advisedby the existing scientific associations of
ozone therapy or even better, by the International Scientific Conmittee of OzoneTherapy
(ISCO3) directly. The ISCO3 isa committee famedby 21 prominent worldwide experts in
ozone therapy, who in this position do notepresent any assocation or any commercial
compay.

Conclusion

There ismuchscientific evidenceontheclinical useof ozone. The physiological formation of
a mediator similar to ozone during inflammation is an indicaor of its potentialas a new
biomolecule. This discowery implies additional efforts to clarify the hypotheses about its
adion mechanism and to advance towards the exeaution of more indepth randomized and
standrdized clinical studes. Furthermore, the adion medanisms for the ozone on the
biomoleculesof the blood, with the consejuent generation of various messengrs responsible
for its biological effeds, have been clear since 2002. Official medicine does not take into
acount the effectiveness of ozone theapy, principally because:1) It is excessively centered
on the moleaular mechanisms ofdrug-receptor interaction and ignores the cgpacity of ozone
as a pro-drug. 2) Mostclinics are not aware that ozone can dramatically change the course
of severa diseases by means of the activation of multiple pathways. 3) The pharmaceuticd
industy has a goodreasonfor ignoring ozone, sinceit costsalmostnothing, is not patertable
and does notproduce wealth. The lack of sponsorgs also a consant obsecle since it makes
it impossibleto find grantsfor controlled, multi-centerand randamized studies compaable to
thosethat the pharmaceuticd companiesfinance. Theclinica trials, the numbeiof booksand
articles on basic and applied subgd relating to ozone therapy grow daily. The professiorals
who pradice ozone therapy mustknow all the stepsto carry out the clinical trials to make
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this discipline stronger and more credible and to supportit with scientific rigor from the
clinica point of view. Thebattle for the regularization of this medicd practice in the different
counties whereit is being pradiced must als@ontinue.
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Annex I. List of books on the subject of ozonetherapy

(Chronological order, last ten years)

Lamberto Re, Gregorio Martinez Sanchez. Emergingtherapiesozom. Whatthepatent shouldknowandhow
the dactormustact. Aracne Editrice, Roma 2012. ISBN: 978- 88-548-4672-2.

Adriana Schwartz et al. Guigparael usomédicodel ozonofundarentosterapéricose indiaciones. Asociacion
Espafiola de Profesionales Médicos en Ozonoterapia, AEPROMO. Madrid, 2011. 315 p. + XVIIl + 11 p.
laminas de color. ISBN: 978-84- 615-2244-6.

Lamberto Re, Gregorio Martinez Sanchez. Terapiasemergentes:0zano. ¢Qué debe sabeel pacientey cdmo
el médico debe actuar?Aracne Editrice, Roma 2011. ISBN: 978-88-548-3706-5.

Lamberto Re, Gregorio Martinez Sanchez. Terapie emergenti:ozonoCosail paziente dwe sapee e coneil
medicodee agie. Aracne Editrice, Roma 2011.ISBN: 978-88- 548-3445-3.

Bocci, Velio.Oxgen-Ozone Therapy:A CriticaBvaluatia. 472 pp. Publisher: Springer; 1st Edition. (December
6, 2010). Language: English. ISBN-10: 9048160081. ISBN-13: 978-9048160082.

Bocci, Velio. Ozor: A new medicaldrug. Springer, Netherlands 2010. 295 pages. Publisher: Springer; 1st
Edition. (December 1, 2010). Language: English. ISBN-10: 9048168058. ISBN-13: 978-9048168057.

Viebahn-Hénsler, R. Oza-Sawerstof-TherapieEinpraktisads Handbch. Haug/Thieme, Stuttgart 106 pp (2009).
ISBN978-3-8304-7310-7.

Maslennikov, Oleg V; Claudia N. Kontorshchikova & Irina A. Gribkova. Ozone TérapyinPrattice: HealthManué
Ministryof HealthService oftheRussian

Federation The State Medical Academy of Nizhny Novgorod, Nizhny Novgorod, Russia (2008).

Menéndez Cepero, Silvia et al OzonoApedos Basicosy AplicaionesClincas Centro de Investigaciones del
Ozono, La Habana, Cuba. Ed. CENIC ISBN 959-7145-06-5. (2008)

Fahmy Z. The Appliaion of OzoneTterapyin PainManag@ment, Rheumaticand Orthopdic Diseses.
German Med. association of Ozone Application in Prevention and therapy. (2008) ISBN 978-3-00-023777-5.

N. B. Petrukhina I. V. Bezrukova Ozone therapyperiodontgbractic§Ozonotera@i v paodontologieskoy
prakti&. Meditsinskoe informatsionnoe agenstvo (2008). ISBN-10: 5894816912.1ISBN-13: 978-5894816913.

Viebahn-Héansler, R.The Use of Ozonein Melicine. ODREI-Publishers, 5th English edition, 176 pp. (2007)
ISBN 978-3-934181-02-1.

Cidén Madrigal, J.L. Tratado d€zonagrapia? Ed., 2007. ISBN 9788461176892

Nathaniel Altman. TheOxygen PrescriptionTheMiracleof OxidativeTherapés. 384 pages. Healing Arts

Press. March 10, 2007. ISBN-10: 1594771774. ISBN-13: 978-

1594771774.

Viebahn-Hénsler,R., Knoch H.G. (ed.) OzoAHandbuah. Grundlagen - Praevention — Therapie.Ecomed-
Verlag, 11. Erg. ca 700 S. (2006) ISBN 3-609-76540-2.

Bocci, \elio.Ozor: A new medicaldrug.Springer, Netherlands 2005. ISBN 1-4020- 3139 -4 (HB) and ISBN
1- 4020-3140-8 (e-book).

Lynch, Edward (Ed.), Ozor: The Revolutionin Dentistry Quintessence Publishing 2005.

Bocci, \elio. Oxygen-OzoneT rerapy A CriticaEvaluatia. Kluwer Academic Publishers, Dordrecht, Netherlands,
2002. ISBN 1-4020-0588-1.

Viebahn-Hénsler, Renate & Andrew Lee. TheUseof Ozondn Meliche: A. Pratical Handbodkth revised
ed.) 2002. 148 pages.
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Annex Il. List of the most important scientific articles onthe
subject of ozone therapy

Last five years, only on clinica applicaions. According to the database of the ISCO3
(https://www.zotero.org/groups/i£o3 _aone(items) and PubMed, up to March 2012.

2012

Bocci V, Zanardi |, Borrelli E, Travagli V. Reliableandeffedive oxygen-ozomtherapy ad crossroadsvith
ozonadd salinenfusiorandozoneredal insuttion J Pharm Pharmacol. 2012 Apr; 64(4):482-9.

Daif ET. Roleof inta-artcular ozonegas ingction in the managment of inernal érangment of the
temporomandibulgint.OralSurgOralMed OralPatholOr&l RadioEndod.2012 Feb 28.

De Oliveira Magalhaes FN, Dotta L, Sasse A, Teixera MJ, Fonoff ET.OzoneTherapyas aTreatrrent for Low
Back PainSecmonday to Herniaéd Disc:A Systematic Review and Meaanalysisof Randmized
Contoled Triak. Pain Physician. 2012 Mar;15(2):E115-29.

Leon Fernandez OS, Pantoja M, Diaz Soto MT, Dranguet J, Garcia Insua M, Viebhan- Hansler R, Menéndez
Cepero S, Calunga Fernandez JL. Ozoneoxidative pog- conditioningedices oxidativeproein damage
in patents withdischernia.Neurol Res. 2012 Jan;34(1):59-67.

Yu Z, Luo W, Wang B. [Targetd inpdionof ozonethroughhe poseriorapproeh viathespinatanal
andduralsacfortreatingumbardischerniatio]. Nan Fang Yi Ke Da Xue Xue Bao. 2012 Feb;32(2):243-

6.

Gregorio Martinez-Sanchez, Livan Delgado-Roche, Arquimides Diaz-Batista, Gema Perez-Davison, Lamberto
Re. Effets of ozonetherapyon haemostatiand oxidative séss indexin coraiary artery diseae,
European Journal of Pharmacology 2012;691:156-162.

Lamberto Re, Giuseppe Malcangi, Gregorio Martinez-Sanchez, Malicdozonds noweaadyfor a sentific
challenge: current status and fujpespetives, Journal of Experimental and Integrative Medicine 2012;
2(3):193-196.

2011

Alberto PO. Ozonegheoneand only dgucta Neurochir Suppl. 2011;108:143-6. Andreula C Ozoretherapy.
Neuroradiolog011 Sep;53 Suppl 1:5207-9.

Baabor MG, Vazquez PF, Sanchez JA. Automateducleotomyandnucleoysis with ozaa Acta Neurochir
Suppl. 2011;108:97-101.

Bocci V, Zanardi |, Travagli V. Oxygen/ozoneas a medical gas miture.A criicalevaluatiorof the
variousmethodsclarifés posiive andnegatiie aspects. Med Gas Res. 2011 Apr 28;1(1):6.

Bocci V, Zanardi |, Travagli V. Ozoe: a new theraputic agent in vasculardiseass. Am J Cardiovasc
Drugs. 2011;11(2):73-82

Bocci VA, Zanardi |, Travagli V. Ozoneactingonhumarbloodyieldsa hormeticdo®- responsedationship.
J Transl Med. 2011 May 17;9:66.

Bonetti M, Fontana A, Martinelli F, Andreula C. Oxygen-ozomthergy fordegeneratie spine diseaseén the
eldery. a prospetive stud. Acta Neurochir Suppl. 2011;108:137-42.

Borrelli E. Medianisnof actionof oxygen czoretherapyn thetreament of disc lerniation and lowckaan.
Acta Neurochir Suppl. 2011;108:123-5.
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Calunga JL, Paz Y, Menéndez S, Martinez A, Herndndez A. [Rectalozanetherapyor paéntswith pulmonary
emptlyseme].Rev Med Chil. 2011 Apr;139(4):439-47.

Clavo B, Suarez G, Aguilar Y, Gutierrez D, Ponce P, Cubero A, Robaina F, Carreras JL. Brainisclemia
and hypongtabolisntreatd by ozomtheppy. Forsch Komplementmed. 2011;18(5):283-7.
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Grudianov Al, Makeeva MK. [Usingozondordentalcariestreatrant]. Stomatologiia (Mosk). 2011;90(5):73-
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oxidativestiess marlers in healthysubgds. Ir J Med Sci. 2011 Sep;180(3):703-7.
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stiess?Med Gas Res. 2011 Dec 20;1:29.
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