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Ozone therapy in veterinary medicine

Clinical indications and techniques

INTRODUCTION

Therapeutic ozone is generated when pure medicinal oxygen is converted through
ozone generators, producing a mixture of the two gases, oxygen-ozone (02-03),
with its ozone concentration ranging from 0.05 to 5% (1 to 107 pg/mL) and
consequently oxygen concentration ranging from 99,95% to 95% (OLIVEIRA JUNIOR;
LAGES, 2012; SCHWARTZ et al., 2020).

EaSEASRRARSSERELE > FELGFEMERES  EEMERBIESY » HE-RE
& (02-03) HESREHES 0.05 2 5% (1 £ 107 ug/mL) > RELERIREERE R 99.95%
Z 95% o

The oxidative effect of ozone promotes bactericidal, fungicidal, and virucidal
properties. It is used in the treatment of circulatory arterial diseases, external ulcers,
skin lesions, immunodeficiency, hepatitis, supportive therapy in cancer patients,
inflammations, and dental treatments.

HENSELER T RERE - RafNiRER Y - ERRNEREREIRER - FMNUEE - KE
P~ RIEMIRERIAE - FFX - BEREISHRRE - RIERTRHEHE -

Because of the ozone virucidal effect and indirect immunity stimulation, several
studies for the treatment of herpes and human immunodeficiency are being done
(PENIDO; LIMA; FERREIRA, 2010).

HRRERREIE AR R R - R ET SRR NS R R RIS -

ABSTRACT: Ozone therapy application and research have increased recently. The
mixture of oxygen-ozone (02-03) has been used as a therapeutic agent for the
treatment of several diseases with beneficial effects. This brief literature review has
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the objective of disclosing the mechanisms of action and main clinical indications
and possibilities of ozone therapy for different conditions.

W= - REFUENERAR R ARSI - 884 (02-03) WERESYEHAIEERSEE
WHLERR]  EAARIER - AEEASOREHL 5 R~ R /e BN ERI/E R
MF KRB EE TR -

The local and systemic approaches and techniques described for human treatment
can be easily transposed for use in animals, such as rectal insufflation; bag therapy;
ozonated oil; intradiscal and paravertebral applications; in acupuncture points;
minor autohemotherapy, and major

autohemotherapy.

IR AU ERN RN 5 J57ARISG v] DIRE 5 E R R 8 - BINEREA; R
FORESOH; MEEATRSSERA; £ REE MBEANEER MFE -

The possibilities of clinical indications and dosages were also described, including
immunological and infectious diseases. Although it is a minimally invasive and
relatively safe approach, more clinical studies are necessary to standardize
techniques, doses, and clinical indications.

B 7 ERKERENN RNV EY - EREENEIYR - REER—EMA| AN ZEN
0% (EREE SRR REE LR - BIEMERKEREE -

KEYWORDS: pain; antioxidant; disk disease; chemical acupuncture;
autohemotherapy; COVID-19.
PR - KR LA RN {628, BREIMEEA; CoVID-19 -

Ozone therapy in veterinary medicine: clinical indications and techniques a
veterinary and a dentistry. The purpose of this brief literature review is to disclose
the mechanisms of action, main indications, and possibilities for the use of ozone
therapy under different conditions in veterinary medicine. Also, to describe the
several types of applications in small animals.

RS R LA | BRI AR « ARG B RS T
FEIe PR R EROANIE RIS - TEMMRRI AN - BESh » /I B A4 TERE
AR -

The ozone (03) is a potent oxidizer and it has a more selective activity over organic
compounds (PENIDO; LIMA; FERREIRA, 2010). E4& (03) B2—EARNE(LH » Btk
(LS EAERRERMIEM: (PENIDO;F]E;FERREIRA » 2010 £)
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The likely mechanisms of action of this mixture of oxygen-ozone (02-03) are due to
the biochemical properties of O3 producing analgesic, anti-inflammatory,
antioxidant and immunomodulatory effects.

EEE-RE (02-03) BREVHVRRE(E HEHIRE 03 AL HELSER - DX - bk
M ERETER -

The events that promote these effects can be resumed by: activation of cellular
metabolism, reduction of prion flammatory prostaglandins synthesis or release of
algogenic compounds, increase of release of immunosuppressive cytokines,
reduction of oxidative stress through the induction of the synthesis of antioxidant
enzymes (superoxide dismutase, glutathione peroxidase, and catalase), increase of
02 supply at tissues and stimulation of angiogenesis (BOCCI, 2006; LATINI et al.,
2019; PENIDO; LIMA; FERREIRA, 2010).

(R B e S o UE AL T A =URAE - B LA RO RE R AT IR RSk
BEREUR{LEY) - iR EHIHEER IR - EEAEIIE( IS (B&E/LYELEE - &
M HEHES/LYEEAES LBl ) NEERKBE/LER - WIS o2 fLIENRIBIME 4
B o

The therapeutic efficacy of ozone therapy is due to the controlled and moderate
oxidative stress produced by O3reactions with various biological components.

HEERENEFEEEN 03 RIEESEEYIR T EEZENEE SRR -

The calculated and transient oxidative stress induced by O3 generates several
second messengers in several intracellular signals (BOCCI, 2006; LATINI et al., 2019).
This property of ozone is known as paradoxical action because it plays a role as an
oxidizing molecule and can increase the antioxidant properties of regions affected
by the disease (SCIORSCI et al., 2020).

i 03 FEMNET BN T RS LM TEMIRA SR F E A R E —E6E - REAVERER N
BRATEEH  RREEZS(OFIER » AR RREEEERIIE L -

INSTRUMENTAL AND OZONE APPLICATION TECHNIQUES {&23f1.8 & FE T

As it is a highly unstable molecule, the proximity of the ozone generator device
during the application is necessary, so that its collection is performed moments
before the treatment, allowing the reliability of the correctdose and concentrations.
HRNER—ESEARENS T RitEEAAE T REBESEENEARVNEDN » DIEE
BREATF ZIAETHEEE - )RR ERERIERNRER A 5 -



03 = ozone K& ; ROS = Reactive Oxygen Species JE4:45, ; LOP= Lipid Oxidation Product f5'&E &
{LEEY); ATP= Adenosine Triphosphate =BERZ IR Er .

For the oxygen molecule to break down, a large amount of energy is required which
may be due to electrical discharges, chemical electrolysis, and ultraviolet light
radiation.

SN TFENE > BEREWRER - EUREHNNE - (LEEFERIRINMUER SRR -

It can still be produced by thermal, radiochemical, and electrochemical method.
The triatomic form is unstable and its stability is temperature-dependent.

AR SUEEE - B EBME (ERITAEE - R TP RE  EREERERR -

Thus, at 20°C the average life of the O3 gas is 40 minutes and at 30°C, the average

life is 25 minutes (BOCCI, 2005). Thus, it cannot be stored and its use must be
carried out right after its collection.

It > 72 20°C B - 03 RASHYFISFan &y 40 7788 » 78 30°C BF » g |an f 25 4748 (BOCCI
2005 4F ) - Rtk » ERREHAFRE © ORIERERIZEIEH -

Ozone Therapy techniques several techniques of applying medical ozone are
described. Both local and systemic via are described. The different ways of ozone
therapy can be used alone or together to obtain a synergistic effect.

REFUERAG il 7 AEERHEHRSHIEN - il 7 HENES 285 - REFENAETT
AT PARBEA - e DL—RERE A DUBS 1 [EI0E -

The general rule is each five ozone sessions, an increase of ozone dose as a cycle,
and this cycle can vary between 15 or 20 sessions. Clinical improvement is observed
between five to ten applications, due to activation of the self-defense antioxidant
mechanism.

—RBOHAER 5 RELKIEF  REREER—EEIN N - EEHEP I DUE 15 3¢ 20 2 g
b - EHRELED T B ERPTEDTE LR - £ 5 B 10 RIEAH Z B EEERRSE -

All materials must be ozone resistant, like glass, silicon probes/tubes/syringes. It is
described as a therapeutic window of secure ozone concentrations between 10to

60 1 g/mL, without toxicity or side effects (KAWAHARA et al., 2019).

FrAMRHER LRI R4, > A3 - Wiket. BRI R ZERARER 10 2 60,8/mL 2/
Higs !t sEIE e R G -



Local techniques [EERFL 1T

A- Rectal Insufflation BEEF AL

The rectal application of drugs is an initially local modality, but it can be used for
the administration of systemic drugs. Rectal ozone insufflation has low toxicity and
corresponds to a popular via in veterinary medicine due to its easy application and
because it is an alternative to the use of major autohemotherapy (SANCHEZ; RE,
2012; TEIXEIRA et al.,2013). It consists of the ozone rectal application assisted with
an urethral probe.

BEYNEBERASYIR —ERT A EETARESHEYNGE - BRI ARARKE
% R E SRR B R A EREA T ZEEIMBFARE7A RIS ERE RS2 PRy T
CEFBRKEEEN - WEELURELRS (FHRE) -

The gas quickly dissolves within the content of the intestinal lumen, reacts with
mucoproteins and other released substances with antioxidant activity, and
produces reactive oxygen species (ROS: Reactive Oxygen Species) and lipid
peroxidation products (LOPs Lipid Oxidation Product:) that penetrate the mucosa.
Hey are absorbed via blood and lymphatic circulation (SCHWARTZ; SANCHEZ;
SABAH, 2015).

SRR VBT IBEA S Y+ - ERLE QN EM B A DIS(UEMRTRERIE R IE - fEE2
FRRREAEESE (ROS) FFEEMASILEY (LOP) - FBMRAINEERERUL

B - Ozone Bagging L&Y

The ozone bagging is widely used in veterinary medicine for wounds and purulent
skin infections, ulcers, and skin diseases.

RESEZANBEE - AeREGUN RUELERE - BB LSRN -

The 02-03 mixture is pumped into an ozone-resistant bag, such as silicone or
polypropylene, that is then placed around the area to be treated but previously
moistened with distilled water to facilitate the penetration through the lesion site.
& 02-03 BREVIEANRELS (P BEERNG) b ARKHNERZ SR EIREE
BB AR KERE RN - DREZERBEAL -

Ozone reacts with minerals, so the bi-distilled/distilled water or water purified by
the reverse osmosis process has lesser reagents to produce not desirable products.

SESERYERERIE - RILSR/ABKSGEANZE TE# VKRR VNN EY) - E
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The 02 -03 mixture is inflated by a vacuum system until the bag is full. The wound
to be treated will be surrounded by the gas, and it must be acting for 20 to 30
minutes. (SCHWARTZ; SANCHEZ; SABAH, 2015 ). 02 -03 B &S BEZELASRR > HE
L5 - RN LRSS RREE - S HZATEA 20 2 30 57§ -

C - Ozonated oil E&JH

The oil is the result of the interaction between vegetable oil and ozone and
produces a mixture of chemical compounds such as ozonides and peroxides with a
germicidal effect. Ozonated oil can be used topically and orally. (LINCHETA et al.,
1998).

ZoHEEYMREM T ERNGER - TEEBAREEAMEEY (WRSMNESEY) 1Y
BEY) - BT UFERCREA -

This kind of ozone application was very safe and has demonstrated activity for use
in the prevention and treatment of chronic local infections, topical antimicrobial
agents, in treatment of wounds and foot ulcers in patients with diabetes, anaerobic
infections, herpetic infections (HSV | and Il), trophic ulcers and burns, cellulitis,
abscesses, anal fissures, decubitus ulcers (bed sores), fistulae, fungal diseases,
furunculosis, gingivitis, and vulvovaginitis (BOCCI, 2005; UGAZIO et al., 2020).
EEASHEMAIFEZE  WERRNHARTNIERIE S HEEE, - FEIIER] - /aFHEK
WEENWGLONEEES - REERZ: - EEZE: (HSVI F1 1) - BRMEEENRGE - &F
HBX - RE - LA W8 (B8 - FBE  EEW - BN - FTERASMNaRER -

Ozonated oil is produced by incorporating the 02-03 mixture into triglycerides
where gaseous ozone chemically reacts with unsaturated substrates leading to
therapeutically active.

REVHZERKG 02-03 REWNMAHM=BEFNEEDN  HPRRESEENEYEE
LR FE - RMEEEA ARG -

Ozone therapy in veterinary medicine: clinical indications and techniquesozonated
derivatives (ozonide). The ozonide compositions deliver active 02 and/or other
useful species deep within the lesion without causing primary skin irritation.
BRETHNESFEE | BIKRERENS : RE(LTEY (RELY) - RE(LYEEYH#
JEME 02 RI/EEAMA =YV E A 2IEFRE - A G5 REFESE IR -



They can eliminate the pathogens and then, by releasing oxygen (02), activate the
proliferation of fibroblasts, hence the building of an intercellular matrix with the
consequent proliferation of keratin blasts and successive healing.

B ETRUNRRRIRR - AR EARNER (02) BEERSGEANTTINIE - /REmiEEdiRrE
' RS AE L FAMRR AN EER S - &% RAVEE RN - ZRCHZE oA -

Successful treatment with the topic of ozonated oil was described for skin lesions in
a dog (SILVA JUNIOR et al.,2019). Oral treatment can be also administered for
H.pylori infection in human patients (SOTO; ROMO-VASQUEZ; WEBER-CHULIA,
2018).

It T BEUH FREMT MR BT ERE © A BB TIRR R Ryt o AT O RE

D - Intradiscal MRS

The intradiscal route, consists of the 02 — O3 mixture application in the altered

intervertebral disk space, assisted by radiographic control using the radiological arc
mobile or fluoroscopy or computed tomography. Ozone dissolves in the interstitial
fluid and reacts with the biomolecules of the local tissue.

NRBRAEEN SRR T ER 02-03 JE&Y Wi ARG EIBERERGTEH
BB iR T RO R H - REVSEAERER P W EFG IS EY 5 TR ERE -

A cascade of ROS( Reactive Oxygen Species) is generated by reacting with the
proteoglycans, of the nucleus pulposus, leading to their rupture and degeneration
of the matrix with progressive decrease and disappearance of the herniated
material. FBEEZAVE D TRELESB S REENNRIE B EMESNEHEST - HHE
LB Z R D RIHR

Because of the reduction of mechanical irritation, the sensitivity of axons decreases,
although there are other mechanisms of pain in disk disease and spinal cord lesions
(BOCCI et al., 2015).

FRFPMEARTBAYIRD - BhZERY SRR » R R R BRI BN B R A HA AR
The intradiscal route can be performed by using a 2.5 inch 22 G spinal needle
inserted through the skin and epaxial muscles and positioned from the lateral side
of the articular facet to the center of the herniated disk.

MR PR U B A —R 2.5 38~ 22 G BB RIS Ml AT - ML RRETZERYSMAI
FEAr BRI R ZE R HLs -



E_ Paravertebral &fFsZ ~ f3=

The ozone is immediately produced by a medical device and collected by a syringe.
With the help of a 27G scalp or 30 G hypodermic needle (13 x 30mm) is applied to
the paravertebral region.

RAVRIHBFEEEHERNGEUWE - £ 276 BHKE 306G F N ESHEt (13x30mm)
HIBHEAT » BRI ESS &R -

It consists of the application of 02 - O3 in the paravertebral region, being minimally

invasive, safe, and effective to relieve pain. BEEIEEERZERER 02- 03 f4A] ~ %
2 B ARBERIERR -

The advantage observed was that this technique is easy to perform especially in
small animals and horses, not requiring computed tomography or anesthesia
BIRINEREEERMTESRT - LHEA/NYNET - FRETRERE B R
W o
The paravertebral muscles are used as a route for 02-03 infiltration. A systematic
review and meta-analysis of ozone therapy for low back pain secondary to
herniated disk indicated the level of evidence is Il-3(evidence obtained from
diagnostic studies of uncertainty) for ozone therapy applied intradiscally and II-1.
HEFHAMIE 02-03 RENAR - —THWNREF L G RE S IR Ze HBYRIN R 45T
EEREIITRE - BBEFIR 13 - (A EEE2EHA P RENEE) A ERRrameE
FRESERM -1 -
(evidence obtained from at least one properly conducted diagnostic accuracy study
of adequate size) for ozone therapy applied at the paravertebral muscle and
periforaminally for long-term pain relief based on USPSTF levels of evidence-based
on the quality data available in the literature.
(RZED>—THEE BT R SRR ERERE R R PR RS ) FIRER USPSTF HIHESS
A AR LB R ERE U RIAGEARE - BRSO 1 E BBEBHIE R KE -

The available evidence produced a 1C strength of recommendation (strong
recommendation, low quality or very low-quality evidence - may change when
higher quality evidence becomes available) for ozone therapy applied to the disk
and 1B (strong recommendation, moderate-quality evidence - can apply to most
patients in most circumstances without reservation) IHAEZBEL T 1C HEERE
(GEFUER - BERERBEERSEE - EESESRENEERN  TReRE8h) HNE
FPHERSEAT 18 (RSERNE (FBIBERE - PHFEEEE - EASRIEN T BRI
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HARKZEESE)
F- Vesicourethral insufflation ~ oxygen insufflation FER¢REIF&EE

Direct ozone into vesicourethral is described as inflammatory, neoplasia, interstitial,
bacterial, or radiation cystitis. It can be done with an urethral probe. It can be
previously combined with ozonated water insufflation.

HEH R A B R B R SO - IR - MEY: - B Bk - B R DA
BPREEREE - BLARTR B RE/KEA GG -

Ozone can be used for systemic action and the most common will be described. The
local ozone rectal insufflation is also considered systemic, but it has been previously
described.

RETHAR25ER  EdRinE RE - BHMESEREATHESIAE2EHEN  HEZAE

G - Major ozonated autohemotherapy & & /LA B I

The Major ozonated autohemotherapy (MAH) consists of collecting a sample blood
volume in a bag containing anticoagulant, then mixing it with 02-03 and
administering intravenously.

FERS(LKRBMEE (MAH) BREEEATSENNSFHRRERAMEE - AEIGHE
02-03 JREWFFIRAIEE -

Variations in microcirculation and metabolic changes that have been stable over
time have been observed, such as an increase in cerebral oxygenation after about
1.5 hours of ozonated blood infusion and an increase in cytochrome c oxidase
activity and concentration for up to 40 min after the end of treatment.

ELBE T EER R TR E MBS LNE(L - FINRSMBEITEL 1.5 /)
RHRISE S - DIROERERIGRE 40 7@EVEREER o S/CBEHERUBER

It is indicated for arterial circulation diseases, infections, rheumatic arthritis,
immunostimulation, and carcinoma in geriatric patients. The AMD (dry age-related
macular degeneration) has been treated with major ozonated autohemotherapy
with a positive influence on visual acuity AMD.

BHEAREEREENEICER SR - B - BURMERETX - £EERIBRERE - (F2EEiHER
HEREN ) CEZTERS/LHMBEER BRI AEBEE -



H - Minor ozonated autohemotherapy E&{t/NE 1M

It works as an autovaccine, widely used for immunomodaulation. It consists of the
application of autologous blood collected through a syringe with previously ozone
content. After homogenization of blood with ozone, it is applied intramuscularly or
at an acupuncture point with the purpose of immunomodulation.
EEA—REE TN Bz N e - BaEEAEEIHSRENR A tRIRESEN
BRMK - HREMEMBESE @ HIRERBHAEALiEH - 2SR meity Y -

Indications are in general for dermatological diseases like dermatitis, psoriasis,
allergies, and adjuvant for oncological disease and chronic debilitating diseases.

HFERE AT AT S » AR 3R ~ SRS ~ R0 MU SERBRRAIE M s R IR Ia R -

The therapeutic ozone dosages are divided according to their mechanism of action
and route of application. The low doses are used for immunomodulatory effect and
when the immune system is very much compromised, like in neoplasia, elderly and
debilitated patients.

AR EERERBREEAREIN AR ETE D -

ERERRREFEERANE RERFREZEN - A - BFEANEFZESE -

The medium doses are used for immunomodulatory function and can stimulate the
antioxidant enzyme defense system. It is indicated for chronic degenerative
diseases such as diabetes, atherosclerosis, chronic obstructive pulmonary disease
(COPD), Parkinson’s syndrome, Alzheimer’s, and senile dementia.

TERE AR R RTIEE  v RIS LS E L8 - EE AN SR TR AR
BIRGEREEAL ~ 1eMEFHZEMAR  (COPD) ~ IHEFREFETE - FIBIISRIVENZBEMLY -

The high doses are used for the inhibitory effect on the mechanisms, which occur in
autoimmune diseases like rheumatoid arthritis and lupus, or to treat ulcers or
infected injuries Other routes of ozone administration can be used such as
intra-articular, subcutaneous, paratendon, and trigger points.
ERERNEE S REERER EERMERETRAIRE ) FEEEHIRHTIRER - AR
TERRE BRI MR T DIE A HM RS AEEE AR - GIAIRRETA - KT ~ DRSS HIEERS -

CONTRAINDICATIONS, SIDE EFFECTS, AND CARE FX25E - BIlfE IR

Contraindications for the use of ozone in humans are described, such as
Glucose-6-Phosphate-Dehydrogenase deficiency (Favism, acute hemolytic anemia),
hemochromatosis, toxic hyperthyroidism (Basedow-Graves’ disease). In severe
thrombocytopenia in humans, it is recommended not to use when below 50,000
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platelets.

i THEABEFEARENERIE » BIEENE-6-HE-IR SRS =E (Favism > SMEASIIME:
i) » MeENER > FEEEIRIEIISETUEE (Basedow-Graves Ji§ ) ©
ENEBREIM/IMOBMES - BRi/MRER 50,000 FFARZE[FEHA -

Also, if there is severe cardiovascular instability, acute myocardial infarction,

alcohol intoxication, treatment with iron or copper, and seizure status it is not
recommended the ozone application.

ItAh - MREFEBRENOMEARE - M OIEE - BT E - SEEaR AR EmEEiR
#& - I EREHRS -

There are no studies in veterinary medicine to establish the recommended limits.
BB 2 g AR E AR IR {E

Minor autohemotherapy applied at an acupuncture point - GV14, localized between
C7 -T1 vertebrae for immunological modulation.

AL AR N B IIMESA - GV14 » fiLf €7 -T1 HeFr 2 fi DU T SRy -

The dog had seizures (suspected imune-mediated etiology) and thoracolumbar disk

disease. E&IEBFEMMEE (5E0l imune MEHYRE) NKEHERSRR -

Acta Veterinaria Brasilica EEPHEREZEE

Ozone therapy in veterinary medicine: clinical indications and techniques
BRETHNRESIEGR « BREEENS

The incidence of side effects of ozone therapy-related in literature is very low,

estimated at 0.0007%. Ui+ REBAHEREIE AR ERIERE K » {5515 0.0007% -

One can manifest euforia, nausea, headaches, and fatigue. One must take care
during the use of ozone and not direct inhale it because it is toxic to the upper
airway and lungs. Signs of epiphora, rhinitis, cough, headache, and less common,
nausea and vomiting are side effects.

—{E AR PR A E ~ B0 ~ BRI - (EREERAA/M A EEBERARS B
B EIPEENIRTERA E o BNEREE R - B3R - XK B DU KE RV O AIEH 2
BIfEH -

Important interactions with ozone are the antioxidants, like vitamin C and E, so they
must be administered before or after ozone therapy, not during the therapy,
because of the interference with ozone mechanisms of action and results. Ozone
increases the effects of angiotensin-converting enzyme inhibitors.

HRSMNEZMOFRAEIEN - EER C 1 - REEMEERSERZAIRZE
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GE - A RAEGFHRGE  RESTERASNEAMBINGR - RE eI ERRER
BB SORIIEA -

Treatment with copper and iron is contraindicated together with ozone therapy.
However, synergic effects are observed with laser, magnetic therapy, acupuncture,
and diathermy.

SERIEARER SIS RIER R o M - BEERET - B ~ SPRNIBERRAB R 2 FI00E -

Overall, it is a safe therapy if applied correctly with the recommended dose,
avoiding complications with air embolism using the correct practice and certified
equipment

SRS  WRUEEREERER - B —ELEEE R ERNMUENKBIRRERTER
PR RS RSO RE -

POSSIBILITIES OF CLINICAL INDICATIONSHE FR 35 FEERY BT S M

In small animals, the great application of ozone therapy has been in pain control

, intervertebral disk disease, arthropathies , dermatopathies and in the treatment
of infectious diseases such as ehrlichiosis, leishmaniasis, and feline viral
immunodeficiency . 7/ &Y+ 0 EEFEANEZEEAR BREH - BREBER - B
W KERLSOERIRII AR - AT SRR R AR FELYR

In large animals, in addition to diseases common to small animals such as
arthropathies, disk disease, and treatment of pain and wounds in horses , mastitis
and reproductive disorders in domestic ruminants. A chronic increase in oxidative
stress is seen in serious conditions such as myocardial infarction, stroke, chronic
limb ischemia, COPD, type Il diabetes, and AMD.

FEREEY)F - B T/NEIIE RAVERAIRETRN - MERBR RN SR BRIRRREOSN » R
S8 e AR 3 R AR FE R - SALRESATIR M I R OHUEESE ~ R ~ 1S MEARERR T ~ 18
PEREZEMERTR - 1 ZUREPRWA AMD FERELRA -

Initial inflammation occurs followed by excessive release of ROS, causing a diffuse
cell injury that must be corrected by an inducible expression of the innate
detoxifying and antioxidant system.

AR IESR 4SS  ROS BRI - BERSHAIEE - WRBASKEENDIEILRR
HIERERERYLE -
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ROS could activate the transcription factor (nuclear factor erythroid 2-related factor
2) Nrf2, which increases the expression of antioxidant enzymes. Nrf2 could be
activated by ozone therapy, and when properly activated, can restore redox
homeostasis, and possibly improve health.

ROS FDARSENESRNE (EXNBAL4ME 2 MHRRRE 2) Nrf2 > fEMMIDLESLESHYRE -
Nrf2 T]DUBBARSFERE) - WRBERE - "TURESERRRE @ WA eSS EkE -

Reports of studies with various diseases in animals have demonstrated the effect of
ozone therapy in neutralizing oxidative stress such as an improvement in the
antioxidant capacity after MAH application in thoroughbred horses,
cisplatin-induced nephrotoxicity, reduced lipid and protein oxidation markers and
decreased lipofuscin pigment deposition in rat liver and kidneys in a pre-aging
ozone administration, reperfusion injury of hepatic and renal ischemia and diabetic
nephropathy and improvement in neurodegenerative changes in the cerebral cortex
in rats.

B S ERRIIARHR SR - REFEET NS LEROTERER - eSS A
MAH & 5iE{bREIRERS » TESHS [ENEEY - RERENEOES RS T
HTBL & 45 28 oK BR T BRI B i P HE R R YU~ T B iR AR IRE PR B R R R R A RO B,
KIS B2 JE Hr A R L M BT -

The most frequent animal diseases treated with ozone therapy and their most
common application routes can be seen elsewhere.

HEFER RN T REMIRR AR T RAVER ST DM ITEE -

For example, gastrointestinal diseases, pancreatitis, chronic gastroenteritis,
anemias, and immune-mediated thrombocytopenias with Ht >20% and acute and
chronic kidney disease could have the ozone application route like major
autohemotherapy, minor autohemotherapy, and rectal insufflation.

B - FREELR ~ BEEEK - 1BHEFER - &l - Ht>20% HYRE M/ MROBRIME L
sMEMEME R - (TR RESEARR - IKERMEE - /NERMBEEANER AR

Ozone therapy is described in the treatment of neurodegenerative diseases such as
Multiple Sclerosis, Parkinson’s disease, Alzheimer’s and Wilson’s disease,
amyotrophic lateral sclerosis, Huntington’s disease, and cognitive disorders.
BEFETTHN RS MELE - MERE © FIZISHE - BEARE - NZE4EARE L
fE ~ F T SR A A R S R LRI -
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Its effect can be explained by its neuroprotective action, minimizing the effects of
oxidative stress in these pathologies.

HAEA R AE A RE R R - RAREMR R F S EBRIHEE -

For example, studies in rats have shown that intraperitoneal application therapy
with controlled ozone induces oxidative preconditioning, thus reversing oxidative
stress, with an improvement in neurodegenerative changes in the cerebral cortex of
elderly rats.

BN - B ERIRSEREA - IBIEAERZER RESREHESLHEREE - MRS CER
BEEFERBARIEERT SR LIRS -

Inflammatory and infectious diseases 3% FER1 RV LM EER

Recently, cohort studies and case reports using ozone therapy as a complementary
treatment have been published in patients diagnosed with the pandemic virus
COVID-19. The articles describe the ozone techniques used: major
autohemotherapy,intramuscular application, rectal insufflation and intravenous
ozonized saline solution.

AL STAER YRR TINE COVID-19 HEE » R T A REFAE R T/amBEs
HFERR GRS - CER T B AV RER : TEERMEE - lEH - ER AR
HioE 5 RS EKER -

In these studies, improvement in symptoms such as dyspnea, weakness, and
decrease in body temperature was observed and corresponded to an improvement
in chest radiographic findings, oxygen saturation, and laboratory findings due to the
decrease in inflammation markers.

FriEtehge o - B R PR PRI R SSTIARUR T PRSI » I B & RARSCIHY D -
KT X JER &R - MEENENEREERTEENE -

A reduction in mortality was seen and side effects were not noticed 300 Acta
Veterinaria Brasilica December 16 (2022) 294-304 Sumida et al.

SELREE » REHEIEM

A twice-daily ozonated autohemotherapy for 5 consecutive days in 18 human
patients with COVID-19 severe pneumonia was associated with a significant
reduction in the time of clinical improvement.

¥ 18 £ covip-19 EFEMREEEE 5 RETEAMXEAERMEE - TTREHEEER
BERE -
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Some reports related good results on ozone therapy for inflammatory and
infectious diseases in veterinary medicine.

—EERENE T BBEETREFLGFENEIYRN BFER -

An application of rectal ozone insufflation in animals with positive PCR for canine
parvovirus study, demonstrated 20 times higher mortality in the control group
when compared to the dogs of the treated group. ¥ X/[VKiE PCR #HI 2R GBI
ETEBRSFI AR  ERBRHIRERSE TR AR NTRY 20 £ -

Garcia et al. (2010) reported the use of ozonated MAH in canine ehrlichiosis
treatment. This therapy was effective in reversing different hematological
parameters and improving renal damage.

Garcia FEA (2010 ££) HETHEARSIL MAH JERRIBI AR  IhROA T ARAEAE
MRS B E T IR -

The use of ozone therapy as an adjuvant treatment for visceral leishmaniasis is
described by Moda et al. (2014). Infected dogs undergoing rectal insufflation
treatment showed a decrease in serum urea and creatinine values at the end of
treatment, showing better performance than the intra-abdominal treatment.

Moda FEA (2014) il 7 EAREFEERNBITSRIVEEIER - BZEBENGE
MR A ARG R IR R R R EERTE T - ARG RS R 4T -

Kawahara et al. (2019) described the successful treatment of a cat with feline viral
immunodeficiency with ozone therapy using minor and major autohemotherapy
and rectal insufflation. No side effects were observed.

Kawahara A (2019) ##7 7 REFE (RA/NIERNAHIE B EBMBEEAMURERFEA)
BEEREA R B R R R - REIZEZRIEA -

Musculoskeletal diseases PJ|.[A'E#ER

Avilés (2013), studied the anti-inflammatory and analgesic effects of ozone and
growth factors derived from ozone-activated platelets in dogs with osteoarthritis in
the hips and with spinal pain or pain in the extremities. 02-03was applied in the
periarticular region and painful paravertebral regions, resulting in a significant
improvement.

Avilés (2013) BRE T REMIFE REVE LIV MENERERFHEAHE TR - FEERE
BRIV R ERIDIE SKNISERIE A - 72 BRE & B &SRRV IR E A 02-03 @ 551
RESE=E T -
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An experimental study in horses evaluated the transient inflammatory reactions
induced by intra-articular administration of medicinal ozone affecting joint
components, by in vivo inflammatory evaluation, anti-inflammatory, and oxidative
biomarkers, and extracellular matrix degradation products in synovial fluid in
healthy horse’s joints.

—IRSH I B RV B BRI A AR I 3 3R 57 - DL KNS LU R (R B S BR S Y4
MRS B REAEEY) - SEAE T RRET P BE A R A BRI 5 [ REAIBRIR 38 3K ST FE -

Analyzes of synovial fluid did not reveal significant changes in the concentrations of
the main biomarkers of cartilage inflammation and catabolism, indicating that
intra-articular application of medicinal ozone in horses seems to be safe
(VENDRUSCOLO et al., 2018).

TR AR BHRYT B XN BN EEEVESCRE R EFES L ERFERIREA
FEREE A RS P22 4" (VENDRUSCOLO ¥ A - 2018 4) -

Another study verified the action of ozone therapy application on an experimental
model of rheumatoid arthritis in Wistar rats. It was observed effectively reduced
inflammation through the reduction of pro-inflammatory cytokines and activation
of IL-10 anti-inflammatory cytokine (TARTARI et al., 2020).
IR T REFEY Wistar X BIHEURMERET R EREIINER - IRABES - &
SROEZEBER (25 R AR RDE(L IL-10 Hi3E R HHRERT - ARORRE R -

Coelho et al. (2015), reported a mare case diagnosed with chronic laminitis (grade
IV according to Obel) with signs of lameness and reluctance to walk, radiographic
measurements revealed displacement of the distal phalanx. Corrective cutting and
administration of 02-03 (intramuscularly, peritendinous and rectal insufflation)
was performed.

Coelho A (2015 &) e 7 —PIgi2ETEAISMRIER (Obel 28R IV &) HEEER
Bl - ZREBATHNABETENR - X HERER~NERTEEBAL - BT T BIEVIEIA 02 -
03 4% (HlPEs - REEENEREA)

The animal showed improved body condition, and better ambulation and the
radiological evaluation after treatment showed a normal relationship between the
dorsal hull wall.

ZEYIN SRR A RTINS - TR AR S @ /6B BUN 5 U~ e SRR EE 7 RHY R
RIEE -
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Intervertebral disk diseases HF[EIHY ~ AR ~ BEWHR

For the treatment of disk disease, two methods are described: direct and indirect.
The direct method consists of an intradiscal application and the indirect method, in
a paravertebral application. This last form is also considered chemical acupuncture,
due to the beneficial results being obtained with the application of ozone as a
chemical reagent through the insertion of the needle.

B sRHER - Wl TR | ERENIRTEE - BT AR SRR N BRI
%= (EEESER) - BRI RE( LR % - AR ASTEEN RE/EREER
B[R] LU A 25 HVREE ©

The role of this technique is related to obtaining a complex series of neurological
and chemical reactions that lead to decreased pain in the majority of patients with
pain in the spine, with positive responses in 70-80% of cases.

ZIATHIVE TR — R 5 R R A LB ST FE » 1R TTT R K 26 B M PR R B I
H ot 70%-80%H s B IR AR FE

In an observational and prospective study realized in humans in Guantanamo,
ozone therapy was applied paravertebrally in diseases of the spine. Most patients
moved to a lower pain category and 80.7% were evaluated in the mild-moderate
category after ozone therapy.

TERRSE TR T — RSt RV AR R 28 - REEFEHER N SRR IS
AR - RESBIBETEREIGRRERBRERAVAREER]  80.7% HYBEW TG HIRE S
Al o

The effects of the application of intradiscal and paravertebral ozone are: inhibition
of prostaglandin E2 and phospholipase A2, similar to steroids; inhibition of other
pro-inflammatory cytokines (IL 1, 2, 8. 12, 15, interferon- a); (IL 1, 2, 8. 12, 15,
interferon- a); increased release of immunosuppressive cytokines (IL10, factor B1)
producing analgesic and anti-inflammatory effects; increase of local
microcirculation; reduce venous stasis and hypoxia in the nerve root producing an
analgesic effect; effect on the mucopolysaccharides and proteoglycans of the
nucleus pulposus, which is called ozonolysis, producing a chemical discolysis with
the loss of water and dehydration; matrix degeneration, which is replaced by
collagen fibers reducing the volume of the disk (SCHWARTZ; SANCHEZ, 2012).
HERTR AT EFH REWIE R © #IHIRTYIRRER €2 FOBRAEES A2 - JECUSEIRS © A1 EAE
ZFRUMAEE (IL1~2-8-12-15 > EpEF-a); (IL1~2~8~ 12~ 15 BER-a) ; IR
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FHGIARDEE (1110 > (KT B1) RIREK » EASHEIDIER RIER » IS HIEER » B
CIRATRFIRNRTIGRE, - EEAESRIER - SRV NED SMAVER - RRESE -
EELR R ERE - SoKNINUK - BEEM > BRI » FETmRD TR RIAS
& (SCHWARTZ ; SANCHEZ > 2012) -

Han et al. (2007), reported the percutaneous application of intradiscal 02-03
guided by fluoroscopy in dogs with thoracolumbar disk disease. A significant
reduction of the intervertebral disk volume was observed in computed tomography
and all dogs recovered their gait function and did not present recurrence.

Han & (2007) 5 T4 X SUESS B TELERERA 02 - 03 JGF AR -
CT RERUMERBEREE R - Frak SRIIEERE - BRES -

Jang etal, (2009) described the application of ozone on a Shih-Tzu dog with spinal
cord compression in the cervical region and presenting progressive tetraplegia. 02—
03 was applied intraoperatively in the affected intervertebral spaces together with
ventral decompression surgery in the intervertebral space. After the procedure,
there was no more cervical pain and complete resolution of neurological deficits.
Jang FE A (2009) 7l 7K REEH N —EHERF B Z BRI BT HEVURCER I FE R -
fir52 RMERTFRIEA 02 - 03 - [ERFEEIRETIREIRE T - Fiif5 - ERRRAHE
- K TIRERR BT RN -

B Nancy Liao
Cell:0963-833-707
EYARAE
Line: ozonehelps;
WhatsApp: Nancy Liao
Email:ozonehelps@gmail.com

www.ozonehelps.com

18



