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REPORTS AND SYNTHESES | REFERATE SI SINTEZE

OZONE THERAPY IN VETERINARY MEDICINE
OZONOTERAPIA IN MEDICINA VETERINARA

ABSTRACT |

Ozone is a reactive molecule that, in contact with
biological substances, has a property to link at the
level of double and triple bindings.

Due to its reactivity and instability, it can inacti-
vate microorganisms, stimulate the tissue level oxy-
gen metabolism, it may be efficient in muscular and
cutaneous lesions treatment, it can have anti-inflam-
matory effect by oxidizing some pro-inflammatory
mediators, analgesic efficiency by oxidizing some pain
mediators and regenerative properties by releasing
platelet level specific growth factors.

In veterinary medicine, ozone is used successfully
in syndrome of back pain in horse, muscular and cuta-
neous lesions in all species (antibacterial, anti-inflam-
matory and stimulant of tissue regeneration effect),
lesions of joints, ligaments and tendons (by injection
alone or in combination with other substances), in
discal hernia in dog, as analgesic (by insufflation or
injection in trigger points). In reproduction, it is used
by intracavitary insufflations or lavages in mastitis,
metritis, endometritis, placentary retentions, vagi-
nitis, uro-vagina in small and big ruminants.
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REZUMAT

Ozonul este o moleculd reactiva, in contact cu
substantele biologice avand proprietatea de a se lega
la nivelul legaturilor duble si triple.

Datorita faptului ca este o moleculd reactiva,
instabilda, inactiveaza microorganismele, stimuleaza
metabolismul oxigenului la nivel tisular, este eficient in
tratarea leziunilor musculo-cutanate, are efect antiin-
flamator prin oxidarea mediatorilor proinflamatori
(acidul arahidonic, prostaglandine derivate), analge-
zic prin oxidarea mediatorilor durerii si regenerativ
prin eliberarea factorilor specifici de crestere de la ni-
vel trombocitar. Ozonul poseda si proprietatea de a
modula sistemul imunitar prin eliberarea de citochine
imunostimulatoare sau imunosupresoare.

In medicina veterinaré ozonul se foloseste cu suc-
ces in sindromul durerii spatelui la cal, in plagi muscu-
lo-cutanate la toate speciile (efect antibacterian,
antiinflamator si stimulator al regenerarii tisulare), in
leziuni articulare, tendinoase si ligamentare (injectat
ca atare sau in combinatie cu alte substante), ca anal-
gezic (prin insuflare sau injectare in puncte trigger) si
in hernii discale la caine. In reproductie este folosit
prin insuflari intracavitare sau lavaje in mastite, metri-
te, endometrite, retentii placentare, vaginite si uro-
vagin la rumegatoare mari si mici.

Cuvinte cheie: Ozon, ozonoterapie,
regenerare, terapie complementara

Ozone is an unstable gas obtained from 95-99%
medical oxygen. The gas is generated by a special ma-
chine that transforms oxygen (0O,) to ozone (0,) (Fig
1). Ozone therapy was first mentioned by Tesla and la-
ter by Wolff in the 40's during the First World War when
he used ozone as ozonized water in treating wounds
and gangrenes. Unfortunately, due to the interest of
practitioners rather in effects and doses of ozone
without research and evaluation of the mechanisms of
action, many skeptics succeeded in promoting the
idea that ozone is toxic no matter the way or dose it is
used in, so it shouldn't be used for medical purposes.
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Even though the known benefic effects of ozone in me-
dicine are published, the idea of toxicity is still promo-
ted without any solid proof. If in human medicine, the
aspects of this therapy are very well known and do-
cumented, in veterinary medicine things are not the
same. This material has the goal of opening new re-
search objectives in veterinary ozone therapy and of
summarizing the present knowledge about already
proved good effects of this old yet new treatment.

Ozone mechanisms of action

The studies in the last century, according to the
properties of ozone, showed its capacity to react to the
majority of organic and inorganic substances until
they are oxidized completely. In contact with biological
substances, it has been shown that it binds at double
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and triple binding levels. Some of these substances
are proteins, amino acids and fatty acids which are
part of the plasmatic lipoprotein complexes of the cell
membrane (4). Ozone therapy is based on the reaction
of ozone with these elements that have an important
role in many disease pathogenesis. Its mechanisms
are strongly related to the production of four funda-
mental species in reaction with membrane phospho-
lipids: ozonide, aldehide, peroxides and hydrogen
peroxide (H,0,). These will act at cell, biological fluid or
tissue level with substances that have double bin-
dings. Ozone also interacts with DNA molecules and
cistein residues of proteins.In controlled and adequate
quantities, these ozone derivates resulting due to its
reaction at double bindings have different biological
and therapeutic functions. In their messenger action,
they activate enzymes, chemical mediators and im-
mune response mediators (15).

Fig. 1. 21 century touch screen ozone generator

When Ozone interacts with biological fluids (blood,
plasma, urine a.s.o.) it dissolves in their water compo-
nent in seconds. Hydro- and lipophilic antioxidants in
these fluids neutralize a significant part of the initial O,
quantity, but if the concentration and quantity are ade-
quate, a sufficient quantity of reactive oxygen species
(ROS) and lipoperoxidation products (LPO) will form.
ROS formation in plasma occurs in less then a minute
and it generates a transitory decrease of the antioxi-
dant capacity. The normal antioxidant level recovers to
normal in about 15-20 minutes.

Hydrogen peroxide and the other mediators
diffuse in the cells and activate diverse metabolic me-
chanisms at erythrocyte, leucocyte and platelet level
that will generate many positive biological effects (4).
The most important ROS is hydrogen peroxide which is

a non-radical oxidant (5), that plays a signaling role in
the cells as messenger of the release of the therapeutic
ozone dose (14).

Stimulation of the oxygen metabolism

The effects of therapeutic ozone to oxygen meta-
bolism can be explained due to its action to the rheolo-
gical properties of the blood and has as a result the
increase of cellular glycolysis of erythrocytes (15,4).
The rheological changes can be explained due to the
reversible effects of ozone to erythrocyte aggregation
in case of arterial obstructions and an increase of the
erythrocyte plasticity (15).

These effects are relevant in explaining the action
of ozone at circulatory level. The most probable hypo-
thesis is that this effect occurs after the first treat-
ment. The general effect is similar to post physical trai-
ning feeling (15).

The increase of glycolysis is evident after every
treatment cycle and it can be measured due to an
increase of the arterial blood oxygen partial pressure
(p0O,) and in the same time a decrease of the venous
blood pO, (2). All these occur because of a slight de-
crease of the intracellular pH (Bohr effect) and the sti-
mulation of 2,3-difosfoglicerate and increasing of its
concentration, all these determining an increase of
oxygen at tissue level (15). Ozone stimulates the reac-
tions of Krebs cycle due to oxidative carboxilation of
piruvate release and stimulation of ATP production.
Also it significantly reduces NADH through activation
of phosphate pentose mechanism. In this reaction,
glucose-6-phosphate dehydrogenase (G-6PD) is the
main enzyme. Also, C cytochrome is oxidized and the
production of glutation peroxidase, catalase and su-
peroxid dismutase is stimulated as they are cell mem-
brane protector (5). Ozone also induces prostacycline
production which is a vasodilating element.

This controlled increase of oxidative stress finally
has, as result, an increase of the antioxidant system
(4). According to the ozone tolerance theory, we can
say that the exposure of organism to small dose of
substance that may be harmful in large doses induces
a benefic adaptative response. It's been proved that
LPO, due their long time messenger action, can send
an acute controlled oxidative stress to all organs (5).

LPO acts also as stress factor for bone marrow
adapting the erythrogenesis and increasing the level
of antioxidant enzymes. The new formed erythrocytes
posses a much bigger G-6PD activity comparing to the
elder ones, fact that determined their “super-active
erythrocytes” name (5).
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Immune system activation

Many studies have demonstrated that ozone has a
modulator action to the immune system due to the
synthesis or release of immune stimulating or sup-
pressive cytokines at a controlled level without exci-
ding the normal necessary values. Good results were
observed in patients with immunological dysfunctions
treated with ozone (15).

“Immunological” action of ozone in the blood is
focused on monocytes and lymphocytes which release
small quantities of cytokines. Ozone is a modulator of
the immune system by neutrophils activation and sti-
mulation of synthesis of some cytokines (6). Ozone, in
a concentration of 30-55 mcg/cc, stimulates the re-
lease of interferon in high quantities, the release of
TNF and IL-2. IL-2 release also starts a whole immune
response chain (6).

0Ozone mechanisms of action
in pain management

Some studies admit that ozone has an analgesic
and anti-inflammatory double mechanism of action.

Ozone decreases the level of some pro inflamma-
tory mediators (IL 1, 8, 12, 15), oxidizes the pain me-
diators and improves local perfusion with a better
tissue oxygenation (15). Ozone “relieves” the pain.

As an anti inflammatory drug, ozone oxidizes
arachidonic acid, prostaglandins (E2) and derivate
prostaglandins which, in high concentrations, are in-
volved in maintaining inflammatory processes (13).

Another mechanism that might explain the anal-
gesic effect of ozone is the reflex mechanism described
in acupuncture for example that activates other endo-
genous mechanisms and the result might be a high
endorphin secretion level (15).

In lumbar pain treatment generated by diverse
factors (in human, the most studied is discal hernia),
paravertebral or intralesional, ozone treatment has
very good results (15).

Ways of using ozone in animals

According to the Madrid Declaration regarding
ozone therapy (2014), the medical ways of using ozone
accepted in humans and animals are the following:

- Major Autohaemotherapy (MAHT);

- Minor Autohaemotherapy (MiHT);

- Subcutaneus, intramuscular, paravertebral, pe-
ridural, intraarticular injections (Fig. 2);

- The ozone bag technique;

- Fistula insufflation;

- Vaginal insufflation;

- Urethral and bladder insufflation;

- Rectal insufflation;

- Trigger points micro-dose injections;

- Topic treatment with ozonized water, oil, gel and
ointments.

Fig. 2. Automatic syringe charging

Ozone using in veterinary medicine

Ozone is used in veterinary medicine for around
30 years. Although its mechanisms of action hasn't
been studied in animals.

Surgical use of ozone

Vigliani A. et al (2005) publishes therapeutic suc-
cess in the treatment of back pain syndrome in horses
by paravertebral ozone administration (19). Ballardini
(2005) makes a study about subcutaneous adminis-
tration of ozone in painful dorsal muscles problems of
sport horses obtaining good results (3). Ozone can
also be used in facet joint diseases of horses by eco-
guided intraarticular injections (8). Ozone has a great
effect on wounds due to its antibacterial, anti-inflam-
matory, analgesic and regenerative properties (9). In
skin wounds, ozonized water, oils or gels can be used.

Another topic regarding ozone therapy is the
ozone bag method which seems to be a good choice in
limb wounds. In 2010, Garcia C. proves good effects of
this method applied to horses with limb wounds due to
habronemosis (9). In articular, tendinous or ligamen-
tar problems, ozone can be applied in place as pure
gas or as an enhancer of PRP action in horses (1), dogs
(12). Analgesic effects of ozone rectally insufflated or
injected into trigger points in dogs has been proved by
Teixeira L.R. (2013), by comparison with effects of
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meloxicam (17). Another study in dogs with discal her-
nias proved that intradiscal ozone administration un-
der fluoroscopic guidance is a minimum invasive way
to reduce medullar compression (11).

Reproductive use of ozone

Intracavity gaseous insufflation ozone therapy or
cavitary lavages with ozonised saline solution has
been used successfully in mastitis (16), metritis, en-
dometritis (16), fetal membranes retention (7), vagi-
nitis and uro-vagina (20) in cattle and goats. As good
effects of these therapies have been shown in rumi-
nants, it is justified to consider a great opportunity to
research the activity of ozone in reproductive diseases
of mares and bitches.

Internal medicine use of ozone

In animals, systemic infections, just like in human
systemic infections, major autohaemotherapy and
rectal insufflations are the most used and recommen-
ded techniques. Alves G.E.S. et al. (2004) proves the
benefic effects of major ozonized autohaemotherapy
in intestinal reperfusion lesions of horses (2).

Perspectives and limitations
of ozone in veterinary medicine

In human medicine, ozone therapy is used suc-
cessfully in infectious diseases, immunosupressive di-
seases, ischemic conditions, degenerative diseases
related to ageing (hormetic effect of 0O,), acute or
chronic joint pathology including discal herniation,
diabetic ulcers, with regenerative purposes in mus-
cular-tendinous lesions of athletes and in wounds of
many categories. There are many products on the
market based on ozonized vegetal oil in various pre-
sentations. These products have emollient, scaring,
antibacterial and local disinfection properties (18).
This products are sold in conformity with the CEMD
(European Conformity Medical Device) requirements
and registered under European Directive 93/42/CEE.

Studies published about ozone therapy in small
animals are very few or inexistent. In horses and dogs,
ozone therapy has been researched in empirical ways
without relevant and detailed proof that could sustain
the obtained clinical effects. A relevant and well docu-
mented study has been made by Haddad M.A. (2009)
about the biochemical status of horse blood following
ozonized autohaemotherapy.
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