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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%
F 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.
HEENELEA e ERE - RSN ERY: - ERRNERIBRENRER - MRS - KE
W~ R MERERIAE - FFR - ERENSCRIRE - IERTRUEHE -

Ozone &84, 03 AL © E/CAHEAHAEEE ERVBERENIAEER - PRI -
Ozone &84 03 H[LL * HYERREESMER - THEHBEAERER - RERILRE -
Ozone #fifE%, 03 [P : {IHIMEEEREAVER - REMRITEHE -

Ozone &84, 03 T[PL : &4k ~ WE REEFSHAERVEERES -

Ozone i, 03 A A : {REMBIEIR @ /AR LIMERR

Ozone &84, 03 A[LL : REENAH > ERMERE -

Ozone &84, 03 DL * BERTEMEIER -

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).
RN RSN EIE AR R - IEfEE TSGR ES R A E RIS BREHIBAS -
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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 the objective of disclosing the mechanisms
of action and main clinical indications and possibilities of ozone therapy for different conditions.
M=« REFOANERNRREAT AN - 8R4 (02-03) WEEYEHSAEERSER
WHLERR] » EAARIER - AEEASOREHL 5 R~ R /a1 BN ERIE 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; ARSI, £ 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 EREBEANREN Y  BfERESNEIYR - @EER—EME EAEHZ £
7375 (B BEE SRYEEIRIAZEREEE( LR ~ BIEMERKEEE -

KEYWORDS: pain; antioxidant; disk disease; chemical acupuncture; autohemotherapy; COVID-19.

BRI : R DIE(LH HERERRR; (BEBete; BRMBEA; 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.

BB SR, | BB AT BRI A - AR SORGRILAY B RS TAE I
R TGS EROAI M - EEMMEAITIAN: - Boh » BNy
A -

The ozone (03) is a potent oxidizer and it has a more selective activity over organic compounds

(PENIDO; LIMA; FERREIRA, 2010). B4 (03) B—EARNAHE ELARILERAFER
HOREBMEM: (PENIDO;FIFE;FERREIRA » 2010 4E) -



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
Mg R EifER

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 E L ENEA T DUER LT HRE | S i RORER XA ENEaRK
BERER{LEY) » e ilHIAEE IR - EEFEIE(LE (BE/LYIRE - %
MEH KBS YNBSS Ll ) RERE D S/bEE - WinsE&Hy 02 LW RN EE
iZ - (BOCCI » 2006;LATINI et al. > 2019;{f/E;2%;F 5% ;FERREIRA > 2010 £F) -

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 FENET EN TR LR AEARAER T EEAEE (S - AEHVERR M
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.

HRER—EREAREN T > RHIEEABETRERERCENRITR MRS » DUEE
BRI ZE T H SR - MR ERERIERURER ] S -

03 = ozone F & ; ROS = Reactive Oxygen Species jE{4%:4 ; LOP= Lipid Oxidation Product J5E &,
{LEEY); ATP= Adenosine Triphosphate =BERZ IR Er.
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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 - £E 20°C B - 03 RASHYTETR|an y 40 708 » #£ 30°C B - SEIg&ap iy 25 /¢ (BOCCI
2005 4F) - (Rt - ERREHFER - MWREWERIIAIEH -

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.

REFERAG il 7 A REE R R R SRR - {7 BE e S 28t - 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).

FrEMEHERVEIN R &, - AIBHE ~ BERSt. BRI R T & RERELE 10 £ 60 ug/mL Z[E
HigE @ e REE -

Local techniques [EERFL1iT

A- Rectal Insufflation BEEF AL

The rectal application of drugs is an initially local modality, but it can be used for the
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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 EETRARESHEYNGE - BRI ARARKE
% HRE SR EAN ER R ERMEA T E B MBEARTERU7A RIS BN E RS 2R T
CERBRKEEEN - 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(UEMRITRRE K FE - fFEE2
FRERERYEMES (ROS) FIfEEMASILEY (L0P) - MBI R -

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.

i 02-03 REVIEATNR SN (FIUIBERERRE) b AR FEREEZ FNEREE
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.

REERYERENRIE - IR/ KSEARZE TE A KEAR/ PN IEY) - E
EATRENEmR

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 -O3 BEEWEBEZERF AR @ HEIN 400 - RPaRNG KR ERE
HE - i HRIER 20 2] 30 778 -



C - Ozonated oil B.&H

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).
ZoHEEYHREM T ERNGER - TEEBAREEAMEEY (MRSNESEY) 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).

EEASHEMIFE XS - LESNHARTAERIEE GRS, - BEDIER - BRER
WREBNGOAEEEE - MEERZ: - BEZEZ: (HsVI A 1) - BBRUWEENRGS - &5
HBX - IRE - LA - 8 (WE) - RE - EBW - BN - FERRAISMNapRER -

Ozonated oil is produced by incorporating the 02-03 mixture into triglycerides where gaseous
ozone chemically reacts with unsaturated substrates leading to therapeutically active.
REHRERE 02-03 REVIIIATM=ZKEFMEELY - EHRBESENHNEYRE
LR FE - RMEEBAEREEN -

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.

BREFRSRE | BRERENRD - RE(ITEY (REIEY) - A&/ SV
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 LUMBRRIRRS - BRI ER (02) BERSEAMERINE - /s E
q  RMERAE D RRMR N EREER S - &% AR  ZROHIZE LA

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).
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T B TR R BRI RIA R - AR B RRE R A UE T ORA

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.

NAREREENEIHEESRE R ER 02-03 BE&Y A FEAKETENBHEREE T
BrE RTINS - REVSEERER T EFGRESRNE D FRERE -

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. FBEEEZNE OBRE S SHERE
BNRFE - EEMENSNES » EEEZINEYENEE R PRDER -

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).
FFSHARRDEBETIR D - BhZeBURMERRE - BRI BRI BE N B R A H A 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 AR ] UEBER—R 2.5 355 22 G 28 A MNIMAL AT » LRERRENZERIIMA]
FEALEHERT AR ZE AT L

E_ Paravertebral &fF3Z ~ 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.
SAHHEEREEEWHENBBE - £ 276 BHEE 306 FNFEHNST (13 x30mm)
HIEREA T » EARES R -

It consists of the application of 02 - 03 in the paravertebral region, being minimally invasive, safe,

and effective to relieve pain. B/EFEEHEEIRER 02 - 03 » Al - 22 HEEEERE -

The advantage observed was that this technique is easy to perform especially in small animals
and horses, not requiring computed tomography or anesthesia
BRIINERLREERKMRESRIT - LEEE/NGYHET - A RETERET R mEEUn
@ °



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 lI-3(evidence obtained from diagnostic studies of uncertainty) for ozone therapy
applied intradiscally and II-1.iE5FALARME 02-03 ZEMVAR - —THNREFERER N
MR e B RN ASHENE R TR - BB &EIR 1-3 - (e e M2 EA 8
SRR ) AERERARAERSEREM -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.
(R2D—THEE ETH R SRR EREMR IR P G HIEE ) FRER USPSTF RUHESS
A AR LB RERE U RIAGEARE - BRSO 1 B BBEBHIERKE -

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) BERIBEST 1C HUHERERE (BIHEE - BEREGBEEESEE - EREE
S EHERERT - TREE AR L) WA EREN 18 WRERE GaFUERE - +FE
BEE - ERSRIEN T DBRAEMERNARSEESE)

F- Vesicourethral insufflation ~ oxygen insufflation FER¢REIE&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.

A HEE AR B R N - R - FEY - @8O R - B DB
BREERTE - BUARTA SR E/KEAGEEH -

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.
RATAR25ER  EfflnE RN - BEESER I ACHERE2 SN  HZRIE

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 - O3 and administering intravenously.

FERES(ERBIMAEL (MAH) SEEESHSRNSTRRERRNIEER - MEGHE
02-03 JESWRFARAI4EE -



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 R FEER RS TR AR EHEIE - PHIRSMREEL 1.5 /)
RIS S S - DUROBRERGRE 40 JEVMREER « S/LBEEREREN -

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 LN - B - BURMEREX - £EERIBRERE - (FZMEEiHER
HEREN ) CEZFTERS/LHMBEER BRI AEBEE -

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

It works as an autovaccine, widely used for immunomodulation. 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—REEREE Bz N e - BaEEAEEIHSRENR A LRIRESEN
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 AR AT S » AR 3R ~ $RPEHR ~ R0 MU SER AR AIE M SR eI 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.
FERE SR SR HAE FHIE AR RETE D (B E AR R E AT E R RS R
BN - IR - BEEATEFZES -

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.

EHE AN R R TIRE TR DR BRI R 24t - BB PMEMRIT M5 » AIRERRR
BIARGITEREE(L ~ 1B MEFHZEEMRR  (COPD) ~ IHEREFEIE ~ MR ZSIMIVENZFEELE -



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. 57 & AR B B2 RN (AEEUR RS RAIRE ) & EAEHIRTHIRER -
B ARNGERE BB EE o] DAE F EAtr RS EEARR - BIAIRRET ~ &2 T ~ WSS e
%5 °

CONTRAINDICATIONS, SIDE EFFECTS, AND CARE FX24E - 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 platelets.

R TEANEPEHRERRERIE @ FIARERE-6-wEE-H S BSTR=E (Favism » SMEIM M4
&) - MERIER » TEEFREIIETTEE (Basedow-Graves J§ ) ©
FEAFRBE MV IMRBEF » BRI/ IMRER 50,000 FRFARZEFEHA -

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
tAh - MRFEBRENLMERRE - M OIESE - BT % - SEERaR SRS ER
& A EREHRS -

There are no studies in veterinary medicine to establish the recommended limits.
BREdg AR E ERIRE

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

AL FER R INELH % - GV14 » firfy C7 -T1 #F Z I DAE T R Siae -

The dog had seizures (suspected imune-mediated etiology) and thoracolumbar disk
disease. EESIBAEMERME (SELl imune /NERRER ) MINTREERIAR R -

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%. SRR EAFAHBREIE ARV ERIEF K - fhETR 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 AR ~ 180 ~ BURHIESS - (EARSRA/ING A EEFRARS > B
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EH EMPSAERIE A E o BOREREE SR ~ &3~ B~ B 0 DU RE RV ORIEH
BIfEA -

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.

HESNEEHOERARIELH - gEER ¢ /M - REEMWRERSBFRZAIEZE
4GB TIARIDERINGE R TEASHNERBHNGER - REgH NN ERREH
ESHIRIRIHIER -

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 ~ SPRNIBERR AR 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

HERNS @ MRIEERRIERER - B BLEWFEA @ A IEMENSUANEBRETER
R R 2 RIREORE -

POSSIBILITIES OF CLINICAL INDICATIONSHE F 35 FESE R B 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 . £/ &4 » &
SFENVERRERHE RRESH - SRR - IR -~ KERUSOEFRIRIL AR - At
SRR B IR e F YR -

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.
FEARZEYF » BT/ NEMTE REVERR AR - R RR AR BRIRRME LI » K
2B aI 2R R A TE I hsE - SALEBHVIS M I R LRSS ~ & - 1S MRS HRIT - 18
PEFEZE MR - 1 ZURERWA AMD FEEERR

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.
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RAIHVRAER A/ » ROS RN - BB MAIES - SRR REENHSE(LRS
HYRREERERAIE -

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 WD RENEskNS (XRBALME 2 HERERE 2) Nrf2 - e IIHLE LESRYREE -
Nrf2 T[DUEBREFOEARE - MRBEIBE - TTMRES(CERRE - WA NS -

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 SRRV R ERH - REFAE TS LEBOTERER - PIEMRES FEH
MAH & 5iE{bREIRERS » TESHS [ENEEY - RERENEOES RS T
TR S8 45 5 TP X BR AT R 5 B e R 2 U2 U ~ T R R N PR B T R R SRR DA R OK B,
K& R Ryt aE R L 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 - ERBELR - BREER ~ 1BMEFBR - &I - Ht>20% AR MBI/ MR ME LR
sMEMEME R - (TR RESEARR - IKERMEE - /NERMBEEANER AR
7£ °

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.

HEFET ARERSEMELE - SR IRE - FZIEE - BIEARE - IZEAREL
fE ~ F T RS AR KRR S A R L
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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.

Bgn - R ERIRFER - BN ERER RS EA T HE SRR - R EES bR -
BEEERBAIE TSR LR -

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.

AT SERER LR ITIREE COVID-19 RYRBE » R T EHRAFANE Hffi /ey
AR GRS - EMZL T FrE RV R &SR : TEERMENE - FLPUES - EBRRARR
M5 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.
RS - BRI R EE - FE FTRIRRR T SHEARRYE - W B i3 SR EEECIHY )
HIEB X SEH &R - MAMENENEREERTSINE -

A reduction in mortality was seen and side effects were not noticed 300 Acta Veterinaria Brasilica
December 16 (2022) 294-304 Sumida et al.
FETREE - RZFIHEIER 300 Acta Veterinaria Brasilica12 § 16 H (2022) 294-304 Sumida

FA -

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
DCERFR

Some reports related good results on ozone therapy for inflammatory and infectious diseases in

veterinary medicine.
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—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. ¥ K/|MEHE PCR M HIZERGEMNEIMETTHBREFE AN  ERERY
FAHASE T SRR A AESaT 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 ARHEAE
NIMEES BN E SRS -

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 FA (2014) fEILTY fERHREFAEBPEATSIRVEBIAR - B2 EREANGHRE
HY RV AR B R GE SRIR MUB PR R NI BEET(E T - LIRS ARS8 E#F

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) #4 T EHREFE (RA/NHERARE BRMBEAUKEREN)
pRIaR B AR B R RS - REEZEIEH -

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.

Avilgs (2013) BA%E T BENF B REVE b/ M4 RRFHEAREFHRETX - FHEXRE
ERVUR AR T RN S WIS RAISRYR E A - FE RS B &SRR RIS IR E A 02-03 » 4531
RESE=E T -

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.
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—ISt A RHVE BRI R BRI S R G - D3k RS b VIEEC AR (2R B RSN R A
RSN EREEY) - SV T RSN P S EE R A BIBREN R 5 [REA B 3% 3K SO 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 RN EEEVESCRE R EFESL BERFERIREA
FEREER R &R %4 (VENDRUSCOLO A » 2018 4F) -

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).

S—IRAEERRS T REFEY Wistar KEJREURMERIET X BREARIEA - tHEBiZEs - &
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 FA (2015 ) #|ET —PI2ET A RMRTER (Obel 28R IV &) HIRER
Bl » ZRAEBATHNABETENSR - X HEHERNERTEEBAL - BT T BIEVIER 02 -
03 5% (HLEE - BEEENEREA)

The animal showed improved body condition, and better ambulation and the radiological
evaluation after treatment showed a normal relationship between the dorsal hull wall.
ZEMN S RRARTE  fTERRARES @ /6B BB B B~ A SO EE Z IR
RIEH -

Intervertebral disk diseases H:F[EIHY ~ AR ~ TR

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
%= (BERSER) - Bt —EPA 8l AR bR % - KRS ASTHEERHREFEREESR
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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 1 70%-80%H R G LB BIERSFE

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.

TR A B THY — TR I NSRBI R MR RTIBMEA 72 b - REFUESE RN SRR RIS
B - REBBEERSEFERESZ BRI  80.7% HIEE WG REEZFEH
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).

MR RIS B R ERIERZ « fHIRIFIRR R €2 FIBEAEEE A2 - SRICURIEIRE © fNGIEA (e
ZFRHUMAEER (IL1~2-8-12- 15 EpEFE-a); (IL1~2~8~ 12~ 15 BiER-a) ; IR
AR (1110 - (RF B1) BRI » EEASERMIDIR K EM © WEIEERIEER @ B/
LIRARIR RIS, - EEASERTER » NS MNED MR - BARENHE
E4(CEMAERTRRIAEE - SOKRINK 5 B S - S FREGERTEUR - /TR TR
& (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) & T4 X SLEMGS B TELERERA 02 - 03 &R AHEAERERR -
CT RERUMERBERBE R - Frak SRIIEERE - BRES -
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Jang et al, (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 EA (2009) 7l T RERSEH N —ESE A3 Z BRI HEREI T VIR R FE A -
flr 3452 RAERFS IR 02 - 03 » [ERFAMERIPREITIRERIREFT - Fitf5 - EBVREAHEF
- K TIRERR BT RN -
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