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Summary: 
Main biological effects elicited during exposure to O2/O3
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Improve O2 delivery
Immune modulation
Relase of autacoids and growth 
factors
Modulation of eNOS

Generation of super-gifted 
erythrocytes
Relase of stem cells
Upregulation of antioxidant 
enzymes

V. Bocci. Toxicology and Applied Pharmacology 216 (2006) 493–504
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Number of articles per year, relative to 

Data from MedLine PubMed, May 
2009
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Number of articles per year, related to “ozone in medicine”
 (Last 34 years.  Topic: ozone therapy)

Data from Web Sciences, May 
2009
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Evolution in Number of articles related to “Ozone / Clinical 
Trials”

Data from MedLine PubMed, March 
2009
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Scientific Production in Ozone  Therapy by Countries
Web of Science 2009
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In this presentation we show data collected on 
patients treated with Ozone Therapy during 

the last four years for disorders related to pain 
in sport traumatism (Sport T, 384 subjects).

The evolution of patients was followed using 
the Overall Patient Satisfaction Scale.  

The maximal score (8-10), corresponding 
qualitatively to “very good” was reached in 

80% of patients.



 7/19/09  

S tudy Design

The study was  a retrospective clinical trial approved by an 
institutional review board (S cientific and Ethics  Committees  

of the Institution) in accordance with the principle of the 
Declaration of Hels inki. 

All patients  s igned an informed consent before being 
enrolled. 

All patients  were given adequate information (characteris tics  
of the s tudy, benefits  and poss ible s ide effects ). 

Before enrolling, all participants  attended a training program 
to familiarise with the s tudy objectives  and treatment plans. 
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Inc lus ion c riteria : Adult patients  of both g ender and 
different ethnic  w ith diag nos is  of s port trauma 
as s oc ia ted w ith phys ic a l pa in, that a ttended to M edinat 
C linic  (Anc ona, I ta ly) during  Oc tober 2004 to Oc tober 
2008.

E xc lus ion c riteria : Patients  mus t not meet any of the 
follow ing  c riteria : s evere s eptic  c onditions , 
hypers ens itivity to the medic ation that w ill be us ed, 
hepatic  dys func tion, rena l fa ilure (s erum c reatinine level 
> 1.32  mol/L), preg nanc y, hypertiroidis m, c anc er or 
other s erious  dis eas e, inability to c ooperate w ith the 
requirements  of the s tudy, rec ent his tory of a lc ohol or 
drug  abus e, c urrent therapy w ith any immunos uppres s ive 
ag ent or antic onvuls ant, c onc urrent partic ipation in 
another c linic a l s tudy or c urrent treatment w ith an 
inves tig a tiona l drug . 

C T/M R  evidenc e of a  hernia ted dis c  frag ment w ith 
s ymptoms  of motor and/or s phinc ter dis turbanc e or 
C T/M R  evidenc e of dis c  hernia tion c orres ponding  to 
c linic a lly s evere motor defic it and/or s phinc ter 
dis turbanc e. 
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Patients were treated twice a week with O2/O3 
mixture in 12-15 consecutive sessions (with an 
ozone dose of 25-50 mL, ozone concentration: 8-12 
 g/L, 3-5 mL per application). 

Ozone obtained from medical grade oxygen 
represented about 0.4-0.5 %  of the gas mixture. 
The ozone concentration was measured by using a 
build-in UV spectrophotometer at 254 nm. 

Percutaneous injection was done using 30 mL 
disposable syringes (Ozone Resistant) and 30Gx1/2 
disposable needle inserted in the surrounding of the 
affected area (Local Puncture). 
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Achille’s Tendon

Injuries

30G 13mm – 27G 6mm

10 g/ml 

20 cc
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Characteristics 
Sport Traum.

(n=384)

Age (years)

Median 30*
Minimum 16
Maximum 46*

Gender (%) Female 20*
Male 80*

  Concomitant treat.(%) Analg./ Antinf. 23
Vit. / Supplem. 6
 Phys. Ther. 26

  Prev.
  History
   n(%)

Surgerya 1(0)*
Hypertensionb 0*
Renal dysfunction c 0*
Diabetesd 0*
Cardiov. diseasee 0*

Therap. protocol

Number of session, median (min, 
max) 10(5-16)

Local procedure (LP/B%) 100/65
Systemic procedure (H/M/R%) 15/30/0*

R es ults

B a s e l in e  p a t ie n t 
c h a r a c t e r is t ic s

In s ubjec t w as  not 
detec ted 
hypertens ion, rena l 
dys func tion, 
diabetes  or 
c ardiovas c ular 
dis eas es . 
A  mean of 10-12 
s es s ion of O2/O3 
treatment w as  us ed 
to reac h therapeutic  
s ucc es s . 
Loc a l punc ture w as  
the main important 
c linic a l protoc ol 
us ed; combination 
w ith s ys temic  
proc edure w as  a  
m inor inc idenc e
A ll pa tients  enrolled 
belong  to w hite 
ethnic .
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Time course of the clinical evolution (according OPRS scale) of 
pain

In a rtic ula r pa in (knee and s houlders ) a  s atis fac tory evolution 
w as  a ls o obs erved. A  s us ta ined and s ig nific ant (p<0.05) 
improvement w as  note in both c as e up-to 6 months  of 
evolution.
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Time course of the clinical evolution (according OPRS scale) of 
pain

In non artic ula r pa in dis orders  a  s ig nific ant (p<0.05) pos itive O2/O3 
therapy res pons e w as  a ls o noted. Tendinitis  and m is c ellaneous  non 
artic ula r pa in/inflammation g et a t 1-2 years  of evolution the OPR S  
c a teg ory “g ood” An exc eptiona l and s us ta ining  favourable evolution 
w as  obs erved in puba lg y, jus t 2 w eeks  a fter the treatment a  
s ig nific ant (p<0.05) evolution g et the maximum c ateg ory (OPR S  6-10).



 7/19/09  

O3 inhibit pain peripheral 
sensitization

IL-1

IL-6

IL-8

TNF

J Bone Join Surg Am (2006)

Innocuous stimuli may 
generate an amplified 
response

Peripheral 
sensitization

PAINCOX-2-PG

PLA2

Arterioscler Throm Vasc Biol 2006

O3

Ozone usually mostly react in the painful area
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Caspase 
Cascade

Ozone block 
the synthesis 
of caspases 
1, 8, 12

Eur J Pharmacol 2009, 603:42-49
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Ozone can be active at mitochondrial level ???

1. Ozone can induce M nS OD . Transplant International, 18, 604-612, 2005
2. Ozone modulate N O. Liver Int. 2004 Feb;24(1):55-62. 
3. Ozone may act as a Potassium channel openers KCOs. Pharm. Res. 45(5), 2002.

4. Ozone vs. R otenone damag e. Archives Med Res, 39: 17-26, 2008
5. 4 case report (paper on preparation), Univ. Ancona, 2008

Ozone 
Preconditioning act 
by similar 
mechanisms

Pharm. Res. 2002.

Mitochondrial swelling 
could improve 
mitochondrial
ATP production and/or 
handling.
Ca2+       Prot.K C

 Expresion of proteins 
involved in the control of 
apoptosis eg. Bcl-2 and Bcl-
Xl
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Announc ement

M itoc on

Meeting organized by:

N eurolog y, B ambin G es ù, R ome

Pediatric  D is eas e, Gas lini, G enova

Pediatric  N eurolog y, B es ta  Ins titut, 
M ilan
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Schematic representation of the mitochondrion and the respiratory chain

C 6H12O6 + 6O2       6C O2 +  6H2O    =-2823 kj mol-1

                                                                                                  38 
ATP
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Mitochondrial diseases are an important cause of morbility 

and mortality in both adults and children, with up to 1 / 3500 of the UK 

population affected. These neurogenetic disorders are clinically 
heterogeneous and asociated with an array of genetic defects occurring in both the 
mitochondrial and nuclear genomes.

Damage Protein    Electron transport chain fail   Over production of ROS
                                                                                                      

Diseases                               Brain and Muscle Damage 

Myoclonic epilepsy and ragged-red fiber disease (MERRF) 
Leber's hereditary optic neuropathy (LHNO)
Leigh  syndrome



 7/19/09  

The E ffec t of Ozone Therapy for Lumbar H ernia ted D is c

This  s tudy is  c urrently rec ruiting  partic ipants  
V erified by K ovac s  Foundation, M ay 2009

Firs t R ec eived: N ovember 29, 2007   La s t U pdated: M ay 27, 2009 
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Intra-articular Ozone Therapy for Pain Control in Osteoarthritis of the Knee

This study is not yet open for participant recruitment 
Verified by Ben-Gurion University of the Negev, January 2009

First Received: January 29, 2009   No Changes Posted 
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Healozone Study to Evaluate the Safety and Efficacy of the Use of Ozone for 
Management of Dental Caries

This study is ongoing, but not recruiting participants

First Received: July 1, 2007   Last Updated: February 16, 2009   
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C ON C LU S ION  R E M AR K

No adverse effects  were observed during the ozone therapy in 
all the patients treated during the last 4 years in the Medinat 
Clinic (1,800 Patients X 20,000 Ozone Treatments). 

In our experience, O2/O3 treatment of pain and inflammatory 
diseases has revolutionized the approach to radiculopathy and 
articular disease pain management particularly in the elderly. 

O2/O3 is a safer, cheaper and easier to repeat  in respect to the 
treatments currently in use. In addition, O2/O3 therapy does not 
preclude later recourse to surgery if the patients fail to reach a 
suitable benefit. 

The technique is also reliable and compatible with other 
procedures showing a synergic effect with the anti-inflammatory 
therapy in use.
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C ON C LU S ION

The rec ent a ttention addres s ed to ozone by s ome 
E xc ellenc e  C enter in the Hea lth C are from different 
C ountries  repres ents  a  big  c hanc e for a ll the Ozone 

Therapis ts .

The multidis c iplinary c ooperation in the a im  to develop 
protoc ols  for the treatment of many orphan pa tholog ies  

mus t be enc ourag ed to reac h fina lly the mos t w ide 
s c ientific  c ons ideration in fac t of Ozone Therapy.

We look forw ard to reac h in the rec ent future the bes t 
res ults  to g ive us  bac k a ll the bes t in rela tion to the efforts  

s pent s inc e many years  in the S c ientific  and C linic  
development of Ozone Therapy.
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