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OZONIOTERAPIA NO SUS

A Ozonioterapia foi reconhecida pelo Ministério da Saude, por meio da Por
taria n.702 de 21 de margo de 2018, que alterou a Portaria de Consolida
¢do n. 2/GM/MS de 28/09/17, para incluir novas prdticas na Politica Na

cional de Prdticas Integrativas e Complementares (PNPIC) do SUS.
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Orgao:

ntidades de Fiscalizagao do Exercicio das

Profissdes Liberais/Conselho Federal de Medicina
Veterinaria

RESOLUGCAO CFMV N° 1.364, DE 22 DE
OUTUBRO DE 2020

Define orientagdes para a
ozonioterapia em animais.

O CONSELHO FEDERAL DE MEDICINA
VETERINARIA (CFMV), no uso das atribuicdes que
lhe confere a alinea 'f' do artigo 16 da Lei 5517, de
23 de outubro de 1968; considerando competir ao
CFMV orientar e disciplinar o exercicio da medicina
veterinaria; considerando o disposto nas alineas ‘a*
e 'c" do artigo 5° da Lei 5517, de 23 de outubro de
1968; considerando o disposto considerando o
disposto nas Resolugdes CFMV n° 1138, de 25 de
janeiro de 2016, n° 1236, de 26 de outubro de 2018
resolve:

At. 1° A ozonioterapia em animais
compreendida a indicagio, a prescricio e a
aplicacao, ¢ atividade clinica privativa do médico-
veterinario e deve seguir as seguintes orientacoes

|- contar com fespaldo técnico que
indique seguranca e eficcia para o tratamento da
doenca ou agravo especifico, na dose e via
indicada, seja de forma isolada, adjuvante ou
complementar;

Il - o médico-veterinario & responsavel
pela utilizacdo de equipamentos e materiais
apropriados e devidamente registrados nos orgaos
competentes.

Ill - ser autorizada expressamente pelo
proprietario, responsavel ou tutor do animal
mediante Termo de Consentimento Livie e
Esclarecido para o procedimento, conforme
diretrizes contidas Resolugao CFMV n° 1321, de 24
de abril de 2020, e outras que a complementem
ou substituam,

Art. 2° Esta Resolucdo entra em vigor
em 03 de novembro de 2020.

FRANCISCO CAVALCANTI DE ALMEIDA
Presidente do Conselho

HELIO BLUME o
Secretario-Geral

dicos Veterinarios
EINADOS
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A ABOZ » O que é a ozonioterapia?

014, seja muito bem-vindo & Associagao!

CONHECA A ABOZ
Z Brasileira de Ozonioterapia
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Desde 2006, seguimos trabaihando para que a prética da
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Oxidizing Potential of Various Reagents
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Hypochlorous acid
Chlorine Gas
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Bromine
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Hypochlorite
Chlorite
Iodine
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OZONIOTERAPIA RADICAIS LIVRES
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ESTRESSE OXIDATIVO
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OZONIOTERAPIA

Pergunta:

Como tratar um paciente que esta sob estresse
oxidativo com uma

31

32
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Ozonioterapia
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Fontes et al BVC Infectious Diseases 2012, 12:358
hitp://www.biomedcentral.com/1471-2334/12/358 BMC

Infectious Diseases

RESEARCH ARTICLE Open Access

Effect of low-dose gaseous ozone on pathogenic
bacteria

Belchor Fontes', Ana Maria Cattani Heimbecker?, Glacus de Souza Brito?, Silvia F Costa®,
Inneke M van der Heijden’, Anna S Levin® and Samir Rasslan’

Table 2 Bacterial in vitro growth, at 24 hours and 48 hours, of isolates submitted to an 03/0, gaseous mixture (O3
group), to 100% O, (O, group) and not submitted to gas treatment (Baseline group)

Bacterial strains Culture  CFU /dish

dunation o G oup 0, Group Baseline Group

Plates (P) Plates (P) Plates (P)
PI_P2 P3 P4 P1_P2 _P3 P4 Pl P2 P3 P4

1= Excherichia coli - ATCC:25922 2h 0 0 0 0 8 6 59 73 58 &% 65 76

28h 0 0 0 0 78 & 58 6l 5 6 6 8
2= Staphylococcus aureus resistant to oxacilln -ATCC29213 24 h 0 0 0 0 9 8 8 55 98 8 104 9

48h 0 0 0 0 8 7 8 4 75 & 10 0
3= Staphylococcus aureus susceptible o oxadilin - ATCC25923 24 h 0 0 0 0 72 4 8 68 6 4 91 76

28h 0 0 0 0 70 4 75 6 6 3 9% 73
4= Enterococcus faeaalis resistant to vancomycin - ATCC: 51299 24h 0 0 0 0 6 & 20 75 73 10 165 70

8h 0 0 0 0 79 7 207 82 68 97 106 57
5= ESBL producing Klebsidlla preumoniae susceptible onlyto 24 h 0 0 0 0 6 7 1 71 8 13 17 80
carbapenems ~ciinical isolate from 2 patient @h o 0 o = 8 = & % B %
6= Acinetobacter baumannil resistant to carbapenem - dlinical 24 h © 0 0 0 226 205 201 162 158 165 15 206
leolate from 2 patient. 28h 0 0 0 0 214 196 171 137 135 162 130 18
7= Acinetobacter baumanni susceptible only to 2h 0 0 0 0 70 & 58 70 63 6 63 67
carbapenem - ATCC:1%606 Bh_ 0 0 0 0 & 6 5 6 6 & 6 6
8= Preudomonas aenuginosa susceptibe to imipenem 24h 0 0 0 0 155 6 13 9% 8 8 8 65
and meropenem-ATCC:27853 28h 0 0 0 0 110 M 97 9% 8 7 6 6
= CFU: Col wnits; each exper repested 4 tmes (Plates: P1 10 P4).
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Ozonioterapia
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Research Paper

In a previous work we have shown that heparin, in
the presence of ozone (0,), promotes 2 dose-depend-
ent platclet aggregation, while after Ca®* chelation
with citrate, platelet ion is almost negligibl

Mediators of Inflammation, 8, 205-209 (1999)

Studies on the biological effects of
ozone: 10. Release of factors from

These results led us to think that aggregation may
enhance the release of platelet components. We have
here shown that indeed significantly higher amount
of platclet-derived growth factor (PDGF), transform-
ing growth factor B1 (TGF-B1) and interleukin-8(IL-8)
are released in a dose-dependent manner after ozona-
tion of heparinised platcletrich plasma samples.
These findings may explain the enhanced healing of
torpid ulcers in patients with chronic limb ischemia
treated with O, autohacmoteraphy (0,-AHT).

Key words: ozone, platelets, aggregation, growth factors,
inteleukin$

G. Valacchi and Velio Bocei®

Institute of General Physiology, University of Siena,
53100 Siena ltaly

“Corresponding Author
Tel: (+39) 577 234217
Fax: (+39) 39 577 234219
Email: fisgen@unisi.ic
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Efeito dos RL’S

Plaquetas
» Degranulacdo de fatores de crescimento

* Autacoides
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Ozonioterapia

Decomposicdo em BRELCIeETH
segundos! livres

Diminuem o pH
local

> J Biol Regul Homeost Agents. Jul-Sep 1998;12(3):67-75.

Studies on the biological effects of ozone: 7.
Generation of reactive oxygen species (ROS) after
exposure of human blood to ozone

V Bocci !, G Valacehi, F Corradeschi, C Aldinucci, S Silvestr, E Paccagnini, R Gerli

Affiliations + expand

pH=2.5

Abstract

The acceptance of any complementary medical approach is conditioned by the results obtained
after the same scientific scrutiny applied in orthodox medicine. Otherwise any claim of efficacy
remains in the realm of fiction. In the case of ozone therapy, the mechanisms of action have
remained nebulous and n a series of publications we are trying to present the biochemical,
immunological and morphological evidence in favour o against ozone therapy. We have now shown
that ozone (03) dissolved in the water of either plasma or serum or physiological saline generates
reactive oxygen species (ROS), of which hydrogen peroxide (H202) can be unequivocally
demonstrated by using specific methods for its detection. Lipids present in plasma preferentially
those present n lipoproteins, undergo peroxidation that is somewhat O3-dose dependent and can
be observed by the measurement of thiobarbituric acid reactive substances (TBARS). While the
generation of H202 i crucial in activating both biochemical (hexose monophosphate shunt) and
immunological (via the transcription factor NF-kB) mechanisms, the role of lipid oxidation products
(LOP) remains to be investigated. We have shown here that there is a small but consistent indu
of some cytokines (TNF-alpha, IFN-gamma and IL-2) when human blood is directly exposed to 03
concentrations up to 100 micrograms/mi per g of blood. On the other hand, isolated blood
mononuclear cells (PBMC) in tissue culture medium are far more sensitive to the oxidant action of
03 as shown by a progressive reduction of the proliferation index with comparatively far lower 03,
concentrations. On the whole, these resuts support the concept that much of the O3 toxicity is
neutralized by the powerful antioxidant system of blood. The minimal hemolysis supports this idea
but as far as platelets are concerned, we must mention that they tend to aggregate in heparinized
blood, even whenitis exposed to an O3 concentration of 40 micrograms/mi. In spite of the lack of
side-effects after autohemotherapy, this drawback must be kept in mind and avoided in clinical
practice.

45

ATIVIDADE FAGOCITICA

Bulletin of Experimental Bi

GENERAL PATHOLOGY AND PATHOPHYSIOLOGY

gy and Medicine, Vol. 146, No. 5, November, 2008

Modulation of Phagocytic Activity of Blood Polynuclear
Leukocytes with Ozonized Physiological Saline
N. B. Volkhovskaya, S. B. Tkachenko, and A. A. Belopolsky

Translated from Byulleten’ Eksperimental'noi Biologii i Meditsiny, Vol. 146, No. 11, pp. 492-494, November, 2008
Original article submitted June 24, 2008

We studied the effect of ozonized physiological saline on phagocytic properties of
polymorphonuclear neutrophilic leukocytes from dog blood. Intravenous infusion of the
examined doses of ozonized saline stimulated phagocytosis. Repeated intravenous
infusion (48 h after) of the same dose was followed by a significant decrease in phago-
cytic capacity of polynuclears.

Key Words: ozonized physiological saline; polymorphonuclear leukocytes; phago-
cytosis
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Fig. 1. Effect of intravenous infusions of OS on phagocytic activity
of polymorphonuclear neutrophils in dogs. a) number of phago-
cyting neutrophils; b) number of captured bacteria; c) index of
phagocytosis completion. Light bars: single OS administration; dark
bars: repeated administration; C: control,
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Is ozone pre-conditioning effect linked to Nrf2/EpRE activation @m,_\m
pathway in vivo? A preliminary result

Lamberto Re **, Gregorio Martinez-Sinchez °, Marica Bordicchia ©, Giuseppe Malcangi®,
Antonella Pocognoli ¢, Miguel Angel Morales-Segura“, John Rothchild®, Armando Rojas'

* Qinical Pharmacnlogy & Texicology Department, Medinat SAS Via Razioli 22, 60021 Camerano, Ancona, laly
® Medicnl Genter Beauty Benefit - San Biagio di Osimo, Wa Mons. Oscar Romero, 31, 60027 Osimo, Ancon, haly
© Department of Internal Medicine, Unhersity of Ancona, Politecnica delle Marche, 60121 Ancona, kealy

4 Department of Pharmacolagy, Facuity of Medicine, University of Chil, Santiago de Chile, hile

* Holistic Dentist Qinic, 175 Mercado Street, Suite 115, Durango, 0 81301, USA

* Bomedicnl Research labomtaries, Medicine Faculty, Gatholic University of Maule, Takn, Chile
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Fig. 2 Peripheral blood mononudear cells transcription factor binding (Trans-AM-
Nrf2 activity) before and after blood ozonization. T1, immediately before the first
Major Auto-Hemotherapy (MAH); T2, from the bottle during the first MAH after
bubbling blood with ozone; T3, from the patients 30 min after the first MAH; T4,
from the patients one day after the application of the third MAH. Data are
mean + SEM. *P <005 *P<0.01 vs. TL

:’ frontiers
in Pharmacology

Contribution of Nrf2 Modulation to
the Mechanism of Action of
Analgesic and Anti-inflammatory
Drugs in Pre-clinical and
Clinical Stages
OPEN ACCESS Larissa go-Ferrari", Bad: ia’, Miriam S. N.
Marflia F. Manchope’, Tlago H. Zaninelli', Rubia Casagrande? and
Edited by: Waldiceu A. Verri Jr.™"
Carmen Gomez-Guerrero,
Universidad Auténoma de Madrid, ! Departamento de Patologia, Centro de Ciéncias Biologicas, Universidade Estadual de Londrina, Londrina, Brazi,
Spain ’ ‘Departamento de Ciéncias Farmacéuticas, Centro de Ciéncias da Satde, Universidade Estadual de Londrina, Londrina,
Reviewed by: Brazil

55

Imunomodulador
Cicatrizante

Producado antioxidante

Oxigenacgdo tecidual

Analgésico

VN

2023. 10. 23.

14



http://dx.doi.org/10.1590/1678-4162-11155

EM, Jarmille
Arg. Bras. Med. Vet. Zootec., V.72, 1.1, p.56-64, 2020 s e ng 000-00017550-1895

. Vendruscolo:

ST Sede
Effects of transrectal medicinal ozone in horses — clinical and laboratory aspects |5 orr 0000002 05086587

i orp000- 000211639584
[Efeitos do ozénio medicinal transretal em cavalos — aspectos clinicos e iais] b St

F.M. Jaramillo', C.P. Vendruscolo', ). Fiilber', S.R.T. Seidel',
AP. Barbosa®, R.Y.A. Baccarin®
"Aluno de pés-graduagdo - Faculdade de Medicina Veterindria e Zootecnia - Universidade de Sao Paulo, SP
2Aluno de graduagéio - Faculdade de Medidina Veterindria e Zootecnia - Universidade de Sao Paulo, SP
3Faculdade de Medidina Veterindria e Zootecnia - Universidade de Sdo Paulo - Sdo Paulo, SP
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HEMACIAS E PLAQUETAS
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Figure 1. Quantitative data are given as box plots showing medians, means, and first and third quartiles
for the Oj treated and control groups. (A) Red Blood Cell Count (RBC) (cell x 10%uL); (B) Packet Cell
Volume (PVC) (%); (C) Hemoglobin concentration (¢/dL); (D) Platelet (cell x 10¥uL). *Statistically
significant differences compared to baseline values (P< 0.03). fStatistically significant differences
compared to the control group (P< 0.05).

IMUNOMODULACAO
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Figure 5. Neutrophil activation index values. Quantitative data are given as box plots showing medians, |
means, first and third quartiles for each experimental group. *Statistically significant di

compared to baseline values (P< 0.05). fStatistically significant differences compared to the control
group.
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Arq. Bras. Med. Vet. Zootec., v.61, 0.3, p.539-546, 2009

Comportamento de componentes bioquimicos do sangue em equinos
submetidos a ozonioterapia

[Profile of blood biochemistry components in horses treated with ozone therapy)

M.A. Haddad', M.V. Souza®", 1.1. Hincapie’, 1.1. Ribeiro Junior’,
1.D. Ribeiro Filho’, L.A. Benjamin®

*Aluna de pos-graduagio - UFV - Bolsista da CAPES
Universidade Federal de Vigosa
Av. P.H. Rolfs, s/n
36570.000 - Vigosa, MG
*Departamento de Ciencia y Produccion, Escuela Agricola Panamericana,
El Zamorano, Francisco Morazn — Honduras
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Nao TSUZUKIY, Yoshiro ENDO?, Lisa KIKKAWAD, Kenji KOROSUE?), Yasuyuki KANEKO?), Akira KITAUCHI?),
Hiromu KATAMOTO®, Yuichi HIDAKAY, Mitsuyoshi HAGIOV and Shidow TORISU**

"Laboratory of Veterinary Surgery, Faculty of Agriculture, University of Miyazaki, Miyazaki 889-2192, Japan

%Japan Racing Association Miyazaki Yearling Training Farm, Miyazaki 880-0036, Japan

VWeterinary Teaching Hospital, Faculty of Agriculture, University of Mivazaki, Miyazaki 889-2192, Japan

“Laboratory of Veterinary Internal Medicine, Faculty of Agriculture, University of Miyazaki, Miyazaki 889-2192, Japan
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CAPACIDADE ANTIOXIDANTE

Table 2. d-ROMs values

Pre 1 day 2 days 3 days 7 days 14 days
Control  Median 153 161 158.5 173 179 165.5
Range 72-230 130-227 129-226 79-236 135-235 59-206
Mean + SD 1533412 165.7+26.7 160.8 +27.1 167.8+45.6 18124329 159.2+42.6
OAHT  Median 149 146.5 151 152 145 137
Range 126-187 123-185 115-184 125-203 120-206 120-232
Mean + SD 153.8+20.7 151.7 229 155.1+24.4 15744243 151.6+25.8 149.8 +35.1
Unit: U.CARR.
Table 3.  BAP values
Pre 1 day 2 days 3 days 7 days 14 days
Control  Median 2,788 2,946.4 27145 2,723.9 2,518.0 2,6833
Range 2489.4-3207.0  2489.1-3,503.7  2,301.9-3343.1 2299.7-3,704.4  1629.63416.6 1,615.6-3,332.8
Mean+SD  2,797.0+225.6  2980.84399.2  2,758.4+3499 2809243944  2,5183+523.6  2,6553+438.3
OAHT  Median 2,735.00 2,965.3% 3,029.6 3272.4%ab 3,097.7* 2,838.4°
Range 2,663.3-3,053.1  1949.3-3,1842  2,663.3-3,659.2 2911.4-4,540.5  2,502.2-3,926.9  2,648.2-3,113.8
Mean+SD 28148+ 141.0 2772744210  3,055.9+289.0  3437.7+473.6  3,1162+450.8

2,849.7 +145.7

*Significant difference between the OAHT and control groups (P<0.05), **Significant difference between the OAHT and control groups (P<0.01),
a) Values with the same letters are significantly different (P<0.01), b) Values with the same letters are

ificantly different (P<0.05), Unit: umol/l.
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ESTRESSE OXIDATIVO

K
Table 4. OSI values

Pre 1 day 2 days 3 days 7 days 14 days

Control Median 54 53 56 6.0 78 6.3
Range 2.6-82 4.7-72 4.8-8.6 2.6-9.7 52-112 2.3-88
Mean + SD 5:5%1.5 56+08 59+1.1 62+£22 75+21 6.1+1.8

OAHT Median 5.5 55 5.1 44° 49° 50
Range 4.5-6.5 4.2-72 3.6-6.6 3.4-6.2 3.7-71 4.1-84
Mean + SD 55+08 56+1.0 51+1.0 4.7+09 49+1.0 53+£13

a) Significant difference between the OAHT and control groups (P<0.05), b) Significant difference between the OAHT and control groups (P<0.01).

y
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INFLAMACAO
'

Tabela 3. Escores medianos e médios de neutrofilos na mucosa nos grupos experimentais e segmentos
intestinais

SCONT SOVEN SOARV.

Tempo 10BS 20BS 1REP 2REP 12REP 10BS 20BS 1REP 2REP 12REP 10BS 20BS 1REP 2REP 12REP
Grupo MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME
GNTR 0 0 0 0 0 0 0 0 0 O 05060506252430291515 0 010504201615141011
GO0z0 0 0 0 0 0000 00 10101013101210121013 10071007 100710081013

Numeros marcados em negrito representam diferenga significativa (P<0,05); SCONT — ole; SOVEN -
submetido a obstrugdo venosa; SOARV- segmento submetido a obstrugdo artério-venosa. OBS - obstrugdo vascular; REP-
reperfusdo; MN - mediana; ME - média; G-NTR - grupo nio tratado; G-OZO — grupo-ozdnio.

b

|
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Arq. Bras. Med. Vet. Zootec., v.56, n.4, p.433-437, 2004

Efeitos do ozénio nas lesées de reperfusio do jejuno em egiiinos

[Effects of ozone in equine jejunum reperfusion injury]

GES. Alves', IM.G. Abrei’, 1.D. Ribeiro Filho’, L A L. Muzzi®,
H.P. Oliveira', R J. Tannus®, T. Buchanan®

'Escola de Veteriniria— UFMG
Caixa Postal 567
30123-970 — Belo Horizonte, MG

Universidade Estadual do Ceara — Fortaleza, CE
3Universidade Federal de Vigosa — Vigosa, MG
*Universidade Federal de Lavras — lz\'ms MG

*Faculdade de Jaguaritina - S}

%Brazos Valley Equine Hospital Inc. - Teus (EUA)

RESUMO

Investigaram-se os efeitos do ozonio nas lesdes de reperfusio intestinais de equinos. Induziu-se obstrugio
vascular (2h) seguida de reperfusio (12h) ¢ os animais receberam os seguintes profocolos: no tratado
(8=7. 500ml solugio salina 0.9%) e tratado com ozénio (a=6, SOugkg"). Amostras intestinais foram
em 0, 1,20 el1,2 12h s seguiates escores histomorfolgicos
aprescnaram.se significativamente atenuados: na regido da mucosa - desprendimento epitelial, infiltrado
na - infiltrado de ¢ edema. Essas diferengas ocorreram

na fase lmcul da reperfusio, coincidindo com a geragio de radicais livres derivados do oxigénio. Os

efeitos podem estar dos 2 de enzimas oua
propricdades bioquimicas do ozonio, que interferitam com etapas bioquimicas da_eperfusio,
alternativa parao de pacientes por abdome agudo.

Palavras-chave: eqiiino, 0zonio, reperfusio, jejuno

HEMORRAGIA

Tabela 2. Escores medianos e médios de hemorragia na mucosa nos grupos experimentais e segmentos
intestinais

SCONT SOVEN SOARV.

Tempo 10BS 20BS 1REP 2REP 12REP 10BS 20BS 1REP 2REP 12REP 10BS 20BS 1REP 2REP 12REP
Grupo MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME MN ME
GNTR 0 0 0 0 0 0 0 0 0 O 25253031303035342525 0 0 0030 04 0 04 0 03
G0z0 0 0 0 0 0 0 0 0 002 05082015252020181518 0505 0 02 0 03 0 07 0 07

Numeros marcados em negrito representam diferenga slgmﬂcauva (P<0,f 05), SCONT - le; SOVEN -
submetido a obstrugdo venosa; SOARV- artéri . OBS - obstrugdo vascular; REP-
reperfusdo; MN - mediana; ME - média; G-NTR - grupo ndo Lralado, G-0ZO - grupo-ozonio.

1\
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CONCLUSAO

Concluiu-se que o O3 é eficaz na atenuagdo de lesdo de repe
jejuno de eqtiinos submetidos a obstrugdo vascular. A protega@
decorrido por efeitos hemorreoldgicos, hemodindmicos sistémice
modulatdrio sobre enzimas antioxidantes.
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ABSTRACT ARTICLE HISTORY
Fibroblast growth factor 2 (FGF2) regulates the wound repair process and it is secreted by Received 24 September 2018
inflammatory and endothelial cells, and by myofibroblasts. This study aimed to establish the ~ Acepted 8 July 2019
expression patterns of FGF2 and myofibroblastic differentiation during wound healing in rats

treated with subcutaneous ozone injection. We created fullthickness excisional wounds in rats,  KEYWORDS
and the healing process was an: h morphometric analyses and digital quantification gy 2ol (SRS
of immunoreactivity of smooth muscle actin and FGF2. Ozone therapy-treated wounds pre-  poci s BC :
sented granulation tissue with a reduced number of inflanmatory cells and greater dermal cel-

lularity, and intense collagen deposition. FGF2 immunoreactivity, microvessel density, and

amount of myofibroblasts were significantly higher in treated wounds compared to controls. In

conclusion, it was demonstrated that subcutaneous injections of ozone accelerate and amelior-

ate wound repairing process. Moreover, injectable azone therapy’s action mechanism may be

associated with FGF2 overexpression.

KEYWORDS
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Research article
Ozone influences migration and proliferation of
neural stem cells in vitro
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e

Show more

+ Addto Mendeley o& Share 33 Cite

https://doi.org/10.1016/j.neulet.2020.135390 Get rights and content

18



MIGRAGAO DE CELULAS TRONCO

Abstract

Ozone (O3) is a short-lived molecule which can be produced in a controlled reaction
when oxygen is exposed to electric discharge. In the last few decades, many
publications dealing both with animals and humans reported beneficial effects of
ozone administration linked to its immunomodulatory and protective role against
cellular damage. This is the first work which brings insight into how ozone
influences cells of neural lineage in vitro and hypothesizes the potential molecular
and novel electromagnetic mechanisms behind its action. By using neural stem
cells, we show that ozone, especially in concentrations of around 11 pg/mL,
significantly increases the speed of neural cell migration. With much lower effects,
it also increases cell proliferation and cytokine production. Results of this study, at
least partly, explain the observed beneficial effects of ozone in diseases of the
nervous system tested on animal models and in human clinical trials. Therefore,
here described effects of ozone on cellular level represent a firm basis for further
investigation of possible applications of ozone in regeneration of the nervous
system.
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FARMACO MULTIMODAL

um Farmaco
Multifatorial

“Ozone: a multifatorial drug”

“Ozono: Un medicamento
multifactorial”
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OZONIOTERAPIA EM ANIMAIS DOMESTICOS:
CONCEITOS BASICOS E DIRETRIZES

OZONE THERAPY IN DOMESTIC ANIMALS:
BASIC CONCEPTS AND GUIDELINES

R. C. BASILE'; R. Y. A. BACCARIN?

RESUMO

Ozonioterapia ¢ uma técnica de tratamento de diversas doengas locais e sistémicas por meio da administragio de uma mistura

xigénio-ozonio. O gas pode ser aplicado di po d ou ainda ser diluido em soro ou sangue, a chamada
4 da. Seus efeitos 53 de oxidagio d d ful
Dentre os efeitos de oxidagio direta, destaca-se a 30 na superficie 2
por ltando em d fisicad b des celulares,
desinfetante da ozonioterapia local. topica ou cavitaria. Ao entrar em contato com sangue ou outros fluidos biologicos, o gis
ozonio imediatamente se combina com a igua resultando em radicais livres ¢ oxida lipideos, formando os lipoperdxidos. Os
radicais livres e lipoperdxidos passam a ser os mediadores dos efeitos do ozonio em diversas células, como as hemcias,
leucocitos, plaquetas, fibroblastos, entre outras. Como resulfado, obtém-se os efkitos de melhora de perfusio ¢ oxigenagio
tecidual, modulagio da inflamagio, analgesia, cicatrizagio ¢ produgio de antioxidantes enzimaticos. Porém. o planejamento
terapéutico deve compreender a escolha das vias adequadas de tratamento, concentragdes, doses de aplicagdes sistémicas e
frequéncia de aplicagio para que os resultados sejam maximizados. Além disso. o profissional deve estar cometamente
capacitado e conhecer todas as limitagdes e efeitos adversos possiveis da técnica

incapazes de se p
hecid

PALAVRAS-CHAVE: Ozénio. Cies. Equinos. Ruminantes. Boas praticas.
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Original Article
The effect of medical ozone treatment on cartilage
chondrocyte autophagy in a rat model of osteoarthritis

Weicheng Xu*, Xu Zhao?, Panpan Sun®, Cong Zhang?, Zhijian Fu®, Dongsheng Zhou*
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Abstract: Many studies have shown that ozone (0,) can inhibit inflammation in osteoarthritis (OA) and regulate the
metabolic balance of articular cartilage, but the mechanisms of this process are not well understood. Our study
| i the of 0, in OA. OA models were established, and the MWT and PWL were

measured. HE staining and safranin O-fast green staining were used to observe cartilage degeneration. The levels of
MMP-13, collagen-2, LC3II and P62 were measured by immunohistochemistry, and the levels of TNF-aiand IL-6 were
measured by ELISA. The results showed that intra-articular injection of 0, can effectively alleviate pain and inhibit
cartilage degeneration in OA rats. O, can also reduce the concentrations of TNF- and IL-6, inhibit the expression

of MMP-13 and the of collagen-2, the lated protein LC3Il and inhibit P62. This
effectis with the of in OA
Keywords: Medical ozone (0,), (OA), cartilage i , MMP-13, collagen-2
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Table4. Results from WOMAC.
Variable Time Groups Median of Differences C195% p value
Median (min, max) Median of differences
Placebo Treatment Lower Upper
Pain Basal 50.0 (40, 70) 60.0 (42, 70) 0.000 -9.999 10.000 0.752
4 weeks 20.0(7, 37) 45.0 (25, 60) 15.000 5.000 25.000 <0.001
8 weeks 10.0 (0, 30) 20.0 (10, 40) 9.999 0.000 15.000 0.019
16 weeks 10.0 (0, 20) 25.0(2,52) 14.999 0.000 25.000 0.005
Basal 37.5 (25, 62) 37.5 (25, 62) 0.000 -12.499 12.499 0.5695
4 weeks 0.0(0.0, 12) 12.5 (0, 25) 0.000 0.000 12.500 0.0336
8 weeks 0.0(0.0,12.5) 12.5 (0, 25) 12.499 0.000 12.500 <0.001
16 weeks 0.0(0,0) 0.0(0,12) 0.000 0.000 0.000 0.1135
F i deficit Basal 44.1 (26, 68) 50.0 (40, 61) 5.879 -44.100 147.100 0.2973
4 weeks 17.6(9, 31) 33.8(26,51) 16.170 7.350 23.529 <0.001
8 weeks 11.7 (3, 26) 27.9 (14, 35) 11.760 4.409 19.119 0.003
16 weeks 11.8(2,24) 25.0(7, 35) 7.350 1.469 16.180 0.016
Mann-Whitney's test, Cl = confidence interval
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Figure 1. Effects of O, on the mechanical withdrawal threshold (MWT) and paw withdrawal latency (PWL) in osteo-
arthritic rats (n=8). A. O, increases the MWT in osteoarthritic rats. B. O, increases the PWL in osteoarthritic rats.
*P<0.05, **P<0.01 vs. Sham; #P<0.05, ##P<0.01 vs. MIA.

25



101

103

_MIA+O3

>
@

g

== Sham
MA
- MIAO,

== Sham
MIA
- MAO,

IL-6 Concentration (pg/mL)
P
g§ 8 8 8

°

°
TNF-a Concentration (pg/mL)

S & o

& f
B B &~

Figure 5. Concentrations of IL-6 and TNF-u in the peripheral blood of rats by ELISA A. Compared with the MIA

group, the concentration of IL-6 in the MIA+O, group B. The of TNF in
the MIA+O, group decreased significantly oompared with that in the MIA group. *P<0.05, **P<0.01 vs. Sham;

#P<0.05, th<0 01 vs. MIA.
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Fig. 1 a Supraspinatus tendon was isolated and sutured and then detached from the footprint. b Bone tunnels were created. c Suture tips were
passed through bone tunnels. d Suture tips were tied over the lateral humeral cortex
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RESEARCH ARTICLE Open Access

The effect of the platelet-rich plasma and
ozone therapy on tendon-to-bone healing
in the rabbit rotator cuff repair model

Murat Gurger', Gokhan Once”, Erhan Yilmaz', Sukru Demir', llknur Calik?, Yakup Say’, Ahmet Kavakli', Sefa Key',
Mustafa Umit Gurbuz' and Onur Bingollu"
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Abstract

Background: The aim of this study s to histologically and biomechanically investigate the effects of local PRP and
ozone therapy (0,0) on tendon-to-bone healing in a rabbit model of the supraspinatus tendon tear.

Methods: Four groups were formed to have seven rabbits in each group: repair, R; repair + PRP, RP; repalr + ozone,
RO; and repair + PAP + ozone, RPO. The supraspinatus tendon was detached by sharp dissection from the footprint
and an acute tear pattern was created, Thereafter, tendon repair was performed with the transosseous techniue. In
the RP group, PRP, and in the RPO group, PRP + 0203 mixture was injected to the tendon repalr site.In the RO
group, 0,05 gas mixture was injected into subacromial space three times a week for 2 total of 4 weeks. The study
was ended at postoperative 6th weel

Results: When compared with the R group, a statistically significant increase was observed in the biomechanical
strength of the RP and APO groups. The highest increase in biomechanical strength was detected in the RPO
group. The histology of the RO and RPO groups showed better collagen fiber continity and orientation than the R
and RP groups.

Conclusions: The resuils obtained from this study show that the ozonized PRP can be used as biological support
to increase tendon-to-bone healing. However, these results need to be supported by clinical studies,

Keywords: Plateletrich plasma, Ozone therapy, Tendon-to-bone healing, Rotator cuff
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Fig. 5 Maximum force to falure and maximum elongation (%) values of sample groups (mean + standard deviation)
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Fig. 3 Tendon-to-bone interface H&E staining shows that vascularity and cellularity were higher with granulation tissue formation in the ozone-
treated groups (¢, d) compared to the non-treated groups (@, b). The arrows indicate the vascular structure

113 114

Fig. 4 MTC staining demonstrates collagen fiber continuity and arrangement at tendon-to-bone interface. There i an improved collagen fiber
continuity and arrangement in the ozone-treated groups (¢, d) compared to the non-treated groups (a, b) (arows, collagen fibers)
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TENDINOSE DO
TENDAO FLEXOR DIGITAL
SUPERFICIAL

* Macho, Quarto de Milha, 6a
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e Tratamento com AINE’s

e Claudicagdo grau 4
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TRATAMENTO

1 aplicagdo de PRP com Ozonio no local da
lesdo
Insuflagdo com 20 ml de O3 a 60 mcg/ml

Repouso em piquete por 3 meses

125

ORTOPEDIA
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126
Fémea, Mangalarga, 25a
Degeneracao bilateral dos LSB’s dos MP’s
Tratamento com AINE’s
Claudicacdo grau 5
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129 130
e 1 sessdo de infiltragdo com Ozo6nio, 60 ml, 50
mcg/ml, massageando todo o ligamento
¢ Acupuntura
¢ Insuflagdo retal com 0,05 mg/kg de O3 a 40
mcg/ml
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Multimodal therapy for treatment of equine
back pain: areport of 15 cases

Terapia multimodal para o tratamento da lombalgia em
equinos: relato de 15 casos

Ubiratan Pereira e Melo! © & Cinia Ferrera” ©

B] M

SrasianJournal of vtarinary Medicine

PSSN 0100-2430
155N 2527-2179

terinarian, DS¢ Jr Campus Natal, RN, Brazil
Abstract How to cite: Melo, U. P, & Ferreira, C. (2021)
Back pain and di h idered veterinary ~ Multimodal therapy for treatment of equine
medicine. Tt back pain: a report of 15 cases. Brazilian Journal
platelet ri i ises,and

in the vaquejada discipline. Fifteen American Quarter Horses of both sexes engaged in vaquejadain the
state of Rio Grande do Norte, Brazil, with a mean age of 861+ L73 years were examined at a raining

of Veterinary Medicine, 43, 6003321 htps;ol.
org/10; 03321

Received: August 09, 2021
05,2021

center for lower back pain. A compl was performed
on all horses at rest to determine the general conformation and alterations in posture, symmetry, and
curvature of the spine. The horses were examined while walking and trotting in straight lines and

“C

e
Ubiratan Pereira de Melo

circles to determine the presence of lameness and/or gait asymmetry. Spinal clinical Uninassau,
examination were dlassified on a scale of O to 5 based on the following parameters: degree of response  CampusNatal

to pain from back palpation, of the back muscles, stiffness of joint,and oo FrEene B,
physical dysfunction. After physical examination, ultrasound was performed to identify the cause of  ceh 20080 400 Natal RN, Brast

th pain. The therapeutic protocol consisted of I ozonized

PRP combined with therapeutic ultrasound, dynamic exercises, and

Al treated animals returned to sports activities at a higher level of performance than at the beginning
of the treatment. Six months after treatment, telephone contact was made with the owner or trainer
to determine if the back pain had relapsed. None of the animals relapsed during this period. and they
participated in vaquejada normally.

zone, platelet-rich plasma, shoeing,

134

Table 1. Classification of equine back pain according to structural and functional abnormalities of the spinal cord at the time of initial clinical examination
in 15 American Quarter Horses in the state of Rio Grande do Norte, Brazil.

Abnormality score (grade)
Parameter ; 2 (mild ; ;
0 (absence) 1(mild) moderade) 3 (moderade) 4 (severe) 5 (incapacited)
Painresponse - 2(1333%) 4(2666%) 5(3333%) 4(2666%) -
Muscle hipertonicity - - 4(2666%) 6(4000%) 5(3333%) -
Lameness 8 3(2000%) 2(1333%) 2(1333%) - -
Thoracolumbar joint stiffness 6(40.00%) 9(60.00%) - -
Physical dysfunction 3(20.00%) 6(40.00%) 6(40.00%) - -

Table 2. Grading of equine back pain based on structural and functional spinal abnormalities 60 days after multimodal therapy in 15 American Quarter
Horses in the state of Rio Grande do Norte, Brazil

Abnormality score (grade)
Parameter . 2(mild i
0 (absence) 1(mild) ‘moderade) 3 (moderade) 4 (severe) 5 (incapacited)

Pain response 15 (100%) - - - - -
Muscle hipertonicity 15 (100%) - - - -

Lameness 15(100%) - - - - -
‘Thoracolumbar joint stiffness 14 1 - -
Physical dysfunction 3(2000%) 6(40.00%) 6(40.00%) - - -
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Fémea, PSI, 3a

OAentre T10 e L6

OA coxofemural esquerda
Tratamento com AINE’s

Sensibilidade severa

FR
DR 110
iClear 3

137
F4.5M
D14.8
G28
FR70
DR 110
iClear 3

139

1 Dist 1.66 cm
2 Dist 2.56cm
138
iClear 3
140
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TRATAMENTO

* 4 infiltrages com Ozbnio, a cada 15 dias, ao
longo de toda coluna, 40 mcg/ml

* 1linfiltracdo guiada na CXFe, 60 ml, 40 mcg/ml
* Ozonioterapia sistémica retal 1x semana, por 8
semanas, 0,05 mg/kg, 40 mcg/ml

* 1 sessdo de quiropraxia

* Previcox 15 dias iniciais

* Acupuntura semanal

146

TRATAMENTO

¢ Cinesioterapia por 2 meses
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CASE REPORT

Use of ozone therapy in chronic laminitis in a horse.

Clarisse S. Coelho*!, Wherick Abreu Bernadi', Antonio M. Ginelli2, Thassio
Spagnol3, Leandro S. Gardel*, Vinicius R.C. Souzas,

"Animal Science Master Program, Universidade Vila Velha (UVV), Brazil. 2Hospital Veterinario Rancho Bela
Vista, Serra, Espirito Santo, Brazil. *School of Veterinary Medicine, UVV-ES. “Department of Veterinary
Clinics, ICBAS-University of Porto, Porto, Portugal. *Quality Especialidades Veterinérias. Vitdria, Espirito
Santo, Brazil.

ABSTRACT

A ten year-old mare, 320 kg, was referred with signs of lameness and reluctance to ambulate. On clinical
examination, animal showed signs of shifting weight lameness on the forelimbs, presence of palpable
supracoronary depressions and severe signs of pain with hoof test pressure over the sole on right forelimb.
Digital pulses and temperature of the hoof were thought to be within normal limits. On inspection it was
possible to observe a short extension of the toe and solar prolapse with hoof capsule distortion. Radiologic
measurements showed displacement of the distal phalanx (30°). The animal was diagnosed with Obel
grade IV chronic laminitis on the right foot. Therapeutic protocol established included exclusively

corrective trimming and i peri and f oxyg:
therapy as anti-i y therapy. Oxyg therapy sessions were performed twice a week, for a
total of 20 sessions. Six months after original ion, the mare clinical imp:

with an improved body condition and better ambulation. Radiologic evaluation showed a normal
relationship between the dorsal hoof wall and the distal phalanx.

Keywords: Lameness, Equine, Ozone
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USE OF OZONE THERAPY TO CONTROL CHRONIC PAIN IN EQUINE
LAMINITIS

Fransael Franklyn Aratjo da Silva™, Eduardo Michelon do Nascimento?, Liliane
Aparecida Oliveira de Paula’, Deborah Sandri', Geane Maciel Pagliosa?, Erica Cristina
Bueno do Prado Guirro?, Maristela de Cassia Seudo Lopes?.

"Veterinarian Resident of the Medical and Surgical Clinic for Large Animals Sector of the
Veterinary Hospital of the Federal University of Parana - Palotina Sector, Palotina, Parana,
Brazil. *Professor of the De of inary Sciences of the Federal University of Parana
- Palotina Sector, Palotina, Parand, Brazil

* E-mail for correspondence: fransael20@gmail.com
ABSTRACT

Purpose. Laminitis is the inflammation of the dermal and epidermal blades of
the hull. The use of ozone has already demonstrated promising effects in
horses, through postoperative analgesia, antioxidant effect in athletic animals
and even chronic laminitis. Thus, the objective of this article is to describe the
use of ozone therapy in different methodologies (intramuscular points,
acupoints and footbath) in the aid of pain control in an equine with chronic

laminitis.
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Ola. Vi que estava online @ &

Oie. Vocé ja fez ozonioterapia transretal
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em casos de laminite? Visando agdo )
anti-inflamatdria e controle de dor ou
equilibrio de radicais livres? Bjs 22:53 . . Platelet rich fibrin versus ozone gel for periodontal regeneration in induced | M)
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Treatment of BRONJ with ozone/oxygen therapy
and debridement with piezoelectric surgery
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'Department of Biomedical, Surgical and Dental Sciences, University of Milano, Milan, Italy
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FRATURA VERTEBRAL

Table IV. Comparison of patient characteristics.

Patient Characteristics Healed/Total no of sites Success%  p-value

Gender Male 213

Female X M h BH 3
Arch Maxilla X (]

Mandible X ac O’ ’ a
Reason for BP therapy Oncology / .

Osteoporosis .

Rheumatoid Arthrits y * Fraturou o axis com 6 meses
Age <70 /i X
=70

Total patients ! : * Diagndstico aos 3 anos

Total sites

*  Tratamento com AINE’s sem resposta

* Sensibilidade severa
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TRATAMENTO

5 infiltragdes locais quinzenais com 60 ml de
0z6nio a 60 mcg/ml

Ozonioterapia sistémica, 0,05 mg/kg, 40 mcg/
ml, semanais

1 sessdo de shockwave
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Disfuncao sacroiliaca

* Quarto de Milha

» Apartacao

* 4 anos, fémea

* Artroscopia talus MPE em dez/15

+ Ferimento quartela MPE >>> sem apoio por 2
semanas

+ Claudicagcdo MPD grau 3
+ Assimetria de garupa
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Inspecao estatica

Inspecao estatica

171

172

43



2023. 10. 23.

Termografia

173

174

Termografia

Termografia
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Palpagao diagnostica
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Inspecao dinamica
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Ultrassom

Ultrassom

TUBEROSIDADE
SACRAL

TUBEROSIDADE

SACRAL
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Ultrassom

Processo transverso

del6
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181

Biomecanica

Biomecanica
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183

Diagndstico

« Disfuncdo sacroiliaca: subluxagdo direita

» Desmoenteseopatia do ligamento sacroiliaco
ventral direito

» Neuropatia do n.gluteal cranial direito
— Atrofia cranial do m. glateo superficial direito

184
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Estratégia de tratamento: 60 dias

Dor e inflamacao

Ozonio

185

Ozonioterapia local
03 —

Analgesia
Controle da
inflamagao

4

—

l

Antioxidantes
Citocinas
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Perfusdao muscular
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Subluxac¢bes vertebrais

Neuropatia
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Atrofias musculares
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