OPUTIHAbHI OCTITNERHS / ORIGINAL RESEARCHES

DOI: 10.33273/2663-9726-2023-59-2-25-34
YOK: 615.9: 615.38+ 616-099

B.B. AHdprowieHko!, H.B. Kypdine?, letiman B.C.2, 0.B. leaweHko®
TKHI «Kuiscbka MickKa KiiHiyHa fikapHs weudkoi meduyHoi doromoau», M. Kuis, YkpaiHa
2 [lepxagHe nidnpuemMcmeo «Haykosuti UeHmMp MpeeeHmMUHOI MOKCUKOMORii, Xap4oeoi ma XiMiyHoi 6eanexu
imeHi akademika J1.I. Medeedsi Minicmepcmea oxopoHu 300po8's Ykpaituy», m. Kuie, YkpaiHa
SHauioHanbHutl yHigepcumem oxopoHu 30opoe's YkpaiHu imei 1.J1. LLynuka Minicmepcmea
0XOpPOHU 300p086's YkpaiHu, m. Kuig, YkpaiHa

MPAKTHYHI ACNEKTH 3ACTOCYBAHHS
MAPEHTEPANLHOI 030HOTEPANII
Y NKYBAHHI PISHKX KOHTHHIEHTIB
XBOPHX

Pe3rome. B Ykpaini napeHmepanbHa 030Homeparisi 6a2amo poKie yCriwHO 8UKOPUCMOBYEMbCS 8 fliKy8aHHI mpaem,
ompyeHb, iHGeKuiliHUX ma HeiHgheKuiliHux 3axeoptogaHb. KniHidHa ouyjiHka eghekmueHocmi 03oHomepanii 30iticHioembCs nika-
PSIMU Ha OCHOB8I pi3HUX Mi0x00i8 | 3 8UKOPUCMAHHSIM WUPOKO20 criekmpa biomapkepis.

Mema. AHarnis pesyrnbmamie npakmu4yHo20 3aCmoCy8aHHs napeHmeparbHoi 030Homepanii | BUSHa4YeHHs1 napamempis ii Krii-
HiYHOI eghekmueHOCMI 8 NiKysaHHI nauieHmig y 8i00ineHHi iIHmeHcusHoI meparii.

Mamepianu ma memodu. Y3azanbHeHo pesynbmamu fikysaHHs1 144 nauieHmie 3 ompyeHHsIMU, mpagmamu, IHGeKUiiHUMU
ma coMamuyHUMU 3axeoptogaHHsIMu, sikom 18—72 pokie, xiHok — 84 (58,3 %), yonoeikie — 60 (41,7 %), ski npodiwnu Kypc
napeHmeparnbHoi o3oHomepanii' y 2017-2021 pp. y KHIT Kuigscbkoi micbKoi KniHiYHOT nikapHi weudkoi MeduyHoi donomoau ma
kabiHemax o030HOmepariii npueamHux KniHik. [lapeHmepanbHe 030Hy8aHHS Kpoei 30ilicH08anock 3a AonomMoz2oK anapamis
cepii «bo3oH-H-nnrocy eidnosioHo 0o memoduku, cxeaneHoi MiHicmepcmeom oxopoHu 300po8'’s YkpaiHu («Memoduku 030HO-
mepanii», 2001). Bukopucmosgysanucsi MemoOu cUCMeMHO20, MOPIBHSNbHO20 Ma CMamucmu4YHO20 aHanisy.

Pe3ynbmamu. Bci nauieHmu 8idrnosioHo o xapakmepy 3axeoptogaHHs bynu po3nodineHi Ha b kniHiyHux epyn. [Mepwa epyna
— nayjeHmu i3 2ocmpumMu OmMpYeHHsIMU pedosuHamu 3adywnueoi 2emMomokcudHoi 0ii; dpyea epyna — nayjieHmu 3 eocmpumu
IHGhEKYIIHUMU 3aX80PHBAHHAMU, MPEMS — NaUiEHMU 3 XPOHIYHUMU HEIHGDEKUIUIHUMU 3aX80pHOBaHHAMU, Yemeepma — rnauieH-
mu 3 2HIUHUMU paHamu; n'ama apyrna — nayjeHmu 3 HapKOmMUYHOI 3anexHicmio. [ KOXHOI KiiHIYHOI epynu sukopucmosy-
earucs 8i0nosioHi Kpumepii ouiHKU echekmugHocmi 030Homeparii. Bcbo2o 6yro 30iticHeHo 1423 meduyHi npouedypu 3 030HY.
CepedHiti Kypc nikysaHHss — 8i0 3 do 10 npouedyp. Y momy yucni 6yno sukoHaHo 313 npouedyp 8HympiwHb08EHHOI iHGDy3ii
030H08aHO020 (hiziono2iyHo20 po34uHy (200 mn, do3a 030Hy — 0,48 me, npouedypu nposodurnucs ujo0Hs abo yepes OeHb). byno
nposedeHo 1110 npouyedyp 8HympiwHLOBEHHOI iHGy3ii 030H08aHOI aymokposi (200 abo — 400 M aymokposi, do3a 030Hy — 1,8
abo 3,6 me). [Moyamky Kypcy aymoeaemomepariii nepedysas ceaHc 8HympiliHbOBEHHO20 8860EHHS 030HOBAHO20 hi3ioNnoaivyHo-
20 po34uHy (nepwa npouedypa), Micrs 4020 PO3rOYUHABCS Kypc aymozemomepanii 3 4acmomoro 2-3 pa3u Ha MUXOEeHb.
BucHoeku. KniHiyHa eghekmusHicmb 030Homeparii niomeepoxeHa WIsXOM KOMMIEKCHOI OUHaMIYHOI OUiHKU cmaHy nauieH-
ma, wo nepedbayae 8UKOpUCMaHHS Cy6’eKMUBHUX OUIHOK (camonodymmsi, Hacmpil, mpueasnicms CHy, 8upa3Hicmb 60/1b080-
20 cuHOpomy ma iH.) ma 06’ekmusHUX napamempig nauieHma (KniHiYHUX, hyHKUioHanbHUX, nabopamopHUX MOKa3HUKie, crie-
yuepiyHux biomapkepis).

Knroyoei crioga: xiMiyHi ompyeHHs, 030HOmeparusi, 030Hy8aHHs1 KpOeli.
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PRACTICAL ASPECTS OF PARENTERAL OZONE THERAPY IN THE TREATMENT
OF DIFFERENT CONTINGENTS OF PATIENTS

Abstract. In Ukraine, parenteral ozone therapy has been successfully used for many years in the treatment of injuries, poison-
ings, infectious and non-infectious diseases. Clinical evaluation of the effectiveness of ozone therapy is carried out by doctors
based on various approaches and using a wide range of biomarkers.

Aim. Analysis of the results of the practical use of parenteral ozone therapy and determination of parameters of its clinical
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effectiveness in the treatment of patients in the intensive care unit.

Materials and Methods. Summarized results of treatment of 144 patients with poisoning, injuries, infectious and somatic dis-
eases, aged 18-72 years, women — 84 (568.3%), men — 60 (41.7%), who underwent a course of parenteral ozone therapy in
2017-2021 in the CNE Kyiv City Clinical Hospital of Emergency Medical Care and ozone therapy rooms of private clinics.
Parenteral ozonation of blood was carried out with the help of devices of the "Bozon-N-plus" series following the methodology
approved by the Ministry of Health of Ukraine ("Methods of ozone therapy”, 2001). The methods of systematic, comparative
and statistical analysis were used.

Results. All patients were divided into 5 clinical groups based on the nature of their disease: the first group — patients with
acute poisoning by substances of suffocating hemotoxic effect; the second group — patients with acute infectious diseases; the
third group — patients with chronic non-infectious diseases; the fourth group — patients with purulent wounds; the fifth group —
patients with drug addiction. Criteria for evaluating the effectiveness of ozone therapy were used for each clinical group.

A total of 1423 medical procedures using ozone were performed. The average course of treatment consisted of 3 to 10 proce-
dures. Among them, 313 procedures of intravenous infusion of ozonated physiological solution (200 ml, ozone dose — 0.48 mg,
procedures were performed daily or every other day) were performed. 1110 procedures of intravenous infusion of ozonated
autologous blood (200 or — 400 ml of autologous blood, ozone dose — 1.8 or 3.6 mg) were performed. The beginning of the
course of autohemotherapy was preceded by a session of intravenous administration of ozonated physiological solution (the
first procedure), after which the course of autohemotherapy began, with a frequency of 2-3 times a week.

Conclusions. The clinical effectiveness of ozone therapy has been confirmed through a complex dynamic assessment of the
patient's condition, which involves the use of subjective assessments (well-being, mood, duration of sleep, severity of pain syn-
drome, etc.) and objective parameters of the patient (clinical, functional, laboratory indicators, specific biomarkers).
Keywords: chemical poisoning, ozone therapy, blood ozonation.

BcTyn. Bxe icHye foctatHs HaykoBa 6a3a Ans posy-
MiHHS MexaHi3MiB Aii 030Hy Ta pekomeHauin Lodo
1i0ro BUKOPUCTaHHS B NikyBaHHi Ta peabinitauii nauieH-
TiB i3 3aXBOPIOBAHHSMM, LLO CYNPOBOAXKYIOTLCS XPOHIY-
HUM OKMCMIOBaNbHUM CTPECOM. YChillHE 0ro 3acTocy-
BaHHS B KOMMMEKCHOMY iKyBaHHI pi3HUX 3aXBOPOBaHb
00OyMOBIeHe CMPOMOXHICTIO MOCUIIOBATU KUCHEBO-
TPaHCMOPTHY (PYHKLIitO KPOBI Ta ii peonoriyHi BnacTneo-
CTi, CNPUATU akTMUBaLlii FyMOpanbHOro iMyHITETY i nocu-
NEeHHI aHanresii, npuwsuawysaTk GioTpaHchopma-
Llit0 TOKCUHIB B OpraHiami LLIISIXOM X MPSIMOro OKUCIEH-
HS. 34aTHICTb 030HY aKTUBYBAaTW NPUPOAHI MeXaHi3Mu
3HELUKOKEHHSI KCEHOBIOTUKIB Y MEYiHL LLISAXOM OKUC-
NEeHHs Ha uuToxpomi P-450, cTuMynioBaT aHTUrINOK-
CUYHI Ta aHTUOKCMAAHTHI edekTu, iMyHHy, cepLeBo-
CYAMHHY Ta AuxanbHy cucTeMy NPOBOAMIN AN LWMPO-
KOro BMpOBaXXeHHs1 030HOTepanii B KOMNMIEKCHE Miky-
BaHHS rOCTPUX OTPYEHb.

MoHaa TPWAUSTUPIYHWIA O0CBig pobOTM BiadiNeHHs!
iHTEHCUBHOI Tepanii Ta ekcTpakopnopanbHOi AETOKCK-
Kauii KuniBcbKOi MiCbKOI nikapHi LUBMAKOI MeanyHOi
[OMOMOTM CBiAYMTb, WO Ao6pe BiJoMi MeToau [eTok-
CcyKaLiT opraHiamy, Taki SiK BHYTPILLHbOBEHHE NMa3epHe |
ynbTpadioneToBe ONPOMIHEHHSI KPOBI, rinepbapnyHa
OKCUreHauist JoBenM cBok eheKTUBHICTb NP NiKyBaH-
Hi Ta peabiniTauii nauieHTiB 3 OTPYEHHSIMW, TPaBMamm
Ta Pi3HOMaHITHUMM 3aXBOPIOBAHHSMM.

OcTaHHiMM poKaMu TakKOX YCMiLHO BWUKOPUCTO-
BYIOTbCH METOAMKM LUTYYHOI OETOKCUKaLii opraHismy,
WO IPYHTYIOTbCS Ha KOMOGIHOBaHOMY 3acTOCyBaHHI
remogianiay (3 ynerpadinerpadieto), nnasmadepesy Ta
napeHTeparnbHOi 030HOTEpanii.

B YkpaiHi napeHTepanbHa 030HOTepanis Oarato
POKIB YCMILLUHO BUKOPUCTOBYETLCS B AEPXKaBHUX i npu-
BaTHUX MeMYHUX 3aknagax. li 4ocTynHicTs ans naui-
€HTIB 0OYMOBNeHa HasiBHICTIO B YKpaiHi BracHux

Introduction. Today, there is already a sufficient sci-
entific base for understanding the mechanisms of
ozone action and recommendations for its use in the
treatment and rehabilitation of patients with diseases
accompanied by chronic oxidative stress. The suc-
cessful use of ozone in the complex treatment of vari-
ous diseases is due to its ability to enhance the oxy-
gen-transporting function of blood and its rheological
properties, promote the activation of humoral immunity
and increase analgesia, accelerate the biotransforma-
tion of toxins in the body through their direct oxidation.
The ability of ozone to activate the natural mechanisms
of detoxification of xenobiotics in the liver by oxidation
on cytochrome P-450, to stimulate antihypoxic and
antioxidant effects, the immune, cardiovascular and
respiratory systems became the basis for the wide-
spread introduction of ozone therapy in the complex
treatment of acute poisoning.

More than thirty years of work experience of the
Department of Intensive Care and Extracorporeal
Detoxification of the Kyiv City Emergency Hospital
shows that well-known methods of body detoxification,
such as intravenous laser and ultraviolet blood irradia-
tion, hyperbaric oxygenation have proven their effec-
tiveness in the treatment and rehabilitation of patients
with poisoning, injuries and various diseases.

In recent years, methods of artificial detoxification of
the body, based on the combined use of hemodialysis
(with ultrafiltration), plasmapheresis and parenteral
ozone therapy, have also been successfully used.

In Ukraine, parenteral ozone therapy has been suc-
cessfully used in public and private medical institutions
for many years. The accessibility of parenteral ozone
therapy in Ukraine is due to the presence of manufac-
turers of equipment for ozonation and blood oxygena-
tion (enterprises in Kharkiv and Odesa) and the active
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BUPOOHUKIB 0BnagHaHHA Ansi O30HYBAHHS Ta OKCuWre-
Hauii kpoBi (nignpuemctBa y M. XapkiB i M. Ogeca) i
aKTWBHOK pobOTOK YKpaiHCcbkoi acouiauii 030HO-
TepaneBTiB Ta BUPOOHUKIB MeAMYHOro obnagHaHHS
[1, 2.

Y Ui poboTi MM HaJAeEMO aHani3 BNacHux pesynera-
TiB 3aCTOCYBaHHS NapeHTepanbHOi 030HoTepanii Ans
nikyBaHHs1 i peabiniTauii pisHNX KOHTUHTEHTIB XBOPKX.

MeTa. AHani3 pesynbraTiB 3aCTOCYyBaHHS NapeHTe-
panbHOi 030HOTEpanii Ta BMU3HA4YeHHs napameTpis 1i
KNiHIYHOT e(heKTUBHOCTI LIOAO NiKyBaHHA NauieHTiB 3
OTPYEHHAMU, TpaBMaMu, IHEKLINHUMU i COMATUYHK-
MW 3aXBOPIOBAHHSIMU.

Matepianu Ta MetoaM. YsaranbHeHO pesynbratt
NiKyBaHHSA NaLuieHTiB, SKi NPOULLNM KypC napeHTeparb-
Hoi o3oHoTepanii y 2017-2021 pp. y KHIM «KuiBcbka
MiCbKa KriHiYHa fnikapHs LWBWUAKOI MeaWMYHOI JOnoMO-
rMy» Ta B NpuBaTHUX KiiHikax M. Knesa. KniHiyHi nokas-
HUKW Ta pesynbTaTi MiKyBaHHs OLiHOBanM peTpocnek-
TUBHO Ha MiACTaBi aHanisy MeaUYHUX AaHWX NaLieHTiB.
O30HyBaHHSI KPOBi 34INCHIOBANOCh 3a JONOMOrOH ana-
patiB «bo3oH-H-nmoc» (puc. 1) BignoBigHO Ao meTo-
AWK, cxBaneHmx MiHicTepCTBOM OXOPOHW 3[40pOB'SA
Ykpainu [3-8]. BukopuctoByBanu MeauyHi reHepaTopu
030HY cimelicTBa «b030H» (BMpOOHMK HaykoBo-B1pO6-
Hu4e nignpuemctBo «EkoHika», M. Ogeca, YkpaiHa),
3apeecTpoBaHWii K MeguyHa TexHika B MiHicTepcTi
OXOPOHW 300pPOB'A YKpaiHu, SKui Bl,u,nosl,u,ae BUMOram
MiDKHapo4HWX  cTaHdapTiB
EN61000-6-1:2007. TMpunag
«Bo3oH-H-nntoc» mae cepTu-
chikaT sKocTi Ta BUPOONSETL-
ca B YKpaiHi cepilHo.
BupobHMUTBO aTecToBaHe
33 CUCTEMOK SKOCTi BUPOO-
HULTBA MEOMYHOT TEeXHiKu
OCTY 1S013485:2005, wo
BUKIOYae iHransauinHun
BMSIMB 030HY Ha MeZUYHMIA
nepcoHar.

3actacoBaHo Taki MeToau
aHanisy oTpumaHux pesysb-
TaTiB: CUCTEMHWIA, MOpPIB-
HANbHWUIA, CTATUCTUYHUA.

JocnipxeHHs € dparmeH-
TOM HayKOBO-4OCHIAHOI poO-
60TV (OepxaBHW peecTpa-
LiviHmin Homep — 0112U001133)
i BMKOHyBanocs BignoBigHO
8o lenbCiHCbKOT Aeknapauil
BcecBiTHbOI MeauyHoi aco-
uiauii «k ETMYHI npuHUmMnn me-
OUYHUX JOCNimKEHb 3a yya-
CTIO NIOAMHN Y SKOCTi 0b'ek-
Ta pocnigpkeHHs» (1964 p.).

Pesynstat pgocnigkeH-
HA. BignoBigHo oo KniHiYHOro

Pwuc. 1. Anapat bosoH-H-nmtoc. KHIM «KuiBcbka
MicbKa KniHiYHa nikapHs WBUAKOI MEAWNYHOI A0NOMO-
r», BiadinNeHHs1 IHTeHCUBHOI Tepanii Ta ekcTpakop-
nopanbHoi aeTokcukadii. Kuis, yepseHb 2019 p.
(PoTo AHgproLeHko B.B.).

Fig. 1. Boson-H-plus. CNE «Kyiv City Clinical
Emergency Medical Hospital», Department of
Intensive Care and Extracorporeal Detoxification.
Kyiv, June 2019 (Photo by V. Andryushchenko).

work of the Ukrainian Association of Ozone Therapists
and Manufacturers of Medical Equipment [1, 2].

In this work, we will provide an analysis of our results
of using parenteral ozone therapy for the treatment and
rehabilitation of various contingents of patients.

Aim. The purpose of the study: analysis of the
results of the use of parenteral ozone therapy and
determination of the parameters of its clinical effective-
ness in the treatment of patients with poisoning,
injuries, infectious and somatic diseases.

Materials and Methods. Summarized results of
treatment of patients who underwent a course of par-
enteral ozone therapy in 2017-2021 in the CNE «Kyiv
City Clinical Emergency Medical Hospital» and private
clinics in Kyiv. Evaluation of clinical indicators and
treatment results was carried out retrospectively based
on the analysis of medical data of patients. Blood
ozonation was carried out using the Bozon-N-plus
devices (Fig. 1) following the methods approved by the
Ministry of Health of Ukraine [3-8].

We used a medical ozone generators of the "Bozon"
series (manufacturer of Research and Production
Enterprise "Ekonika", Odesa, Ukraine), registered as a
medical device in the Ministry of Health of Ukraine,
which meets the requirements of international stan-
dards EN61000-6-1:2007. The "Bozon-N-plus" device
has a quality certificate and is mass-produced in
Ukraine. The production is certified according to the
quality system of produc-
tion of medical equip-
ment DSTU 1S0O13485:
2005, which excludes the
inhalation effect of ozone
on medical personnel.
The following methods of
analysis of the obtained
results were used: sys-
tem analysis, compara-
tive analysis, statistical
analysis. The research is
a fragment of research
work (state registration
number — 0112U001133)
and was carried out in
accordance with the
Helsinki Declaration of
the World Medical Asso-
ciation "Ethical principles
of medical research in-
volving a person as a re-
search object" (1964 p.).

Results. According to
the clinical diagnosis, the
patients were divided into
5 clinical groups:

— the first group (I) -
patients with acute poi-
soning by substances
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AiarHo3y nauieHTy Bynm po3nogineHi Ha 5 KNiHiYHKX rpyn:

— nepua rpyna (I) — nauieHTn 3 roCTPUMU OTPYEHHAMU
peyoBMHAMM, WO AiloTb Ha CUCTEMY [AOMXaHHS |
kpoBi: MKX-10, TOKCU4Ha 4is pe4oBWH, NepeBaxHo
HEMEeANYHOro npuaHaveHHs (T51-T65) TokcuuHa
Aist MoHookemay Byrnewto (T58) TokcMYHa Aist iHWmX
rasis, AumiB Ta Bunapis (T59) TokcHYHa Aia iHWKX
Ta HeigeHTudikoBaHux pevosuH (T65);

— apyra rpyna (Il) — nauieHTy 3 iHeKUinHUMKN 3axBo-
ptoBaHHsimu, MKX-10: repnec (B00), xBopoba
Naiima (A69.2), rpun Ta nosarocnitansHa NHeBMo-
Hist (J09-J18);

— Tpeta rpyna (lll) — nauieHTy 3 XpOHIYHUMM 3axBOpHO-
BaHHaAMK, MKX-10: ncopia3 (L40); uykpoBwii fiabet
(E10-Y14), ycknagHeHuin nepudepnyHoto aHriona-

Tieto (179.2);
— yetBepTa rpyna (IV) — nauieHTun 3 xipypriyHoto nato-
norieto, MKX-10: T20-T32: dypyHKYNb030M

(L02.9), TpodbiyHMMKM posnagamu M'SKMX TKaHUH
HUXHIX KIHLIBOK pi3Horo reHesy (L98.4.);

— n'ata rpyna (V) — nauieHTn 3 OTPYEHHAMU HapKOTUY-
HUMM | ncuxoTponHuMu pedosmHamu, MKX-10: T40.

Mpouenypu BAIT 3aiicHIOBAnNUCS LUASXOM BHYTpi-
LUHBOBEHHOIO BBEZIEHHS 030HOBAHOI ayTOKPOBI NaLlieH-
Ta B 06’emi 200 mn (go3a o03oHy — 1,8 mr), abo 400 mn
(nosa o3oHy — 3,6 mr (1,8+1,8 mr)); nikyBaHHs noYvHa-
nocs 3 BBeIEHHS 030HOBAHOTO (Pi3i0ONOrYHOr0 PO34MHY
(nepwa npouenypa), a Hagani NPOBOAMBCS MOBHWIA
Kypc BAI'T i3 kpaTHicTIo ceaHciB 2—3 pa3u Ha TKAEHb.

Ycboro npotarom 2018-2020 pp. 030HOTEpanito
otpumanu 144 nauieHtu Bikom 18—72 pokiB, XiHOK — 84
(58,3 %), yonosikis — 60 (41,7 %); 6yno 3piicHeHO
1432 meounyHi npouenypy 3 BUKOPUCTAHHAM O30HY, 3
HUX: BHYTPIiLUIHbOBEHHE BBEAEHHS 030HOBAHOrO (hisio-
noriyHoro posunHy (BO®P) — 313 npouenyp, aytore-
motepania (BAI'T) — 1110. Y cepeaHboMy, Kypc Niky-
BaHHs cTtaHosus 3-10 npoueayp.

Metoauky 3actocyBaHHsa BO®P Tta BAIT y pisHux
rpynax npencraBneHo B Tabn.1, 2.

Bigomo, wwo edbekTn 030HOTEpanii YACNEHHI Ta Pi3HO-
MaHITHi, TOMY AJ151 KOXHOI HO30MOr4HOI rpynn o6paHo
HavixapaKTepHiLli CUMMATOMM KNiHIYHOTO BRSIMBY O30HY.

Haw Bubip 6arato B Yomy I'pyHTYyBaBCS Ha pesynbTa-
Tax K HayKOBUX JOCIMKEHb, TaK i NPaKTUYHOMO LOCBI-
Ay HaLmX Koner y cdepi 3aCTOCyBaHHS 030HY Y HEBPO-
norii, gepmaronorii, xipyprii, komycTionorii, eHaoKpw-
HOJOrii, KNiHiLi BHYTPILUHIX XBOPOO, WO BUKNAAEHO Y
BITUM3HAHUX HayKoBUX po3pobkax [9, 10].

Mepwa rpyna:

Y BCiX navujieHTiB L€l rpynu 3actocoByBanu BOOP y
06’emi 200 mn (gosa o3oHy — 0,48 wmr). BAIT — vy
BUNaAKax TSHKKOro nepebiry 3axBopioBaHHs Ta HasiBHO-
CTi ycKnagHeHb (NMHEeBMOHIS, eHuedanonatis Ta iH.),
030HyBaHHs 200 mn kposi (no 1,8 Mr 030Hy y A03i
KPOBI) 34iMCHIOBaNY LLOAEHHO.

Opyra rpyna nauieHTiB:

— BOO®P: BeegeHHa 200 mn (gosa 03oHy — 0,48 wr)
NPOBOAMIIN LOAHA 3 MEPLMUX AHIB HAOXOMKEHHS
nauieHTa 40 BiA4ineHHs iHTEHCUBHOI Teparnii;

affecting the respiratory system and blood: ICD-10,
toxic effect of substances, mainly for non-medical
purposes (T51-T65) toxic effect of carbon monox-
ide (T58) toxic effect of other gases, smoke and
vapors (T59) toxic effect of other and unidentified
substances (T65);

— the second group (Il) — patients with infectious dis-
eases, ICD-10: herpes (B00), Lyme disease
(A69.2), influenza and community-acquired pneu-
monia (J09-J18);

— the third group (lIl) — patients with chronic diseases,
ICD-10: psoriasis (L40); diabetes mellitus (E10-
U14), complicated by peripheral angiopathy (179.2);

— the fourth group (IV) — patients with surgical patholo-
gy, MKH-10: T20-T32: furunculosis (L02.9), trophic
disorders of soft tissues of the lower extremities of
various genesis (L98.4.);

— the fifth group (V) — patients with narcotic and psy-
chotropic substance poisoning, ICD-10: T40.

The autologous blood therapy (ABT) procedures
were carried out by intravenous injection of the
patient's ozonated autologous blood in a volume of 200
ml (ozone dose — 1.8 mg) or — 400 ml (ozone dose —
3.6 mg (1.8+1.8 mg)); treatment began by using
ozonated physiological solution (OPS ) the first proce-
dure, followed by a full course of ABT with a frequency
of 2-3 sessions per week.

In total, during 2018-2020, 144 patients aged 18-72
received ozone therapy, 84 (58.3%) women, 60
(41.7%) men; 1423 medical procedures using ozone
were carried out, of which: OPS — 313 procedures,
ABT - 1110 procedures. On average, the course of
treatment consisted of 3 - 10 procedures. The method
of using OPS and ABT in different groups is presented
in Tables 1 and 2.

It is known that the effects of ozone therapy are
numerous and diverse, therefore, the most characteris-
tic symptoms of the clinical effects of ozone were cho-
sen for each nosological group. Our choice was largely
based on the results of both scientific research and the
practical experience of our colleagues in the field of
ozone application in neurology, dermatology, surgery,
combustiology, endocrinology, and the clinic of internal
diseases, which is detailed in domestic scientific devel-
opments [9, 10].

All patients of the first group were treated with a
200-ml IVF (ozone dose - 0.48 mg). ABT was used in
cases of severe course of the disease and the pres-
ence of complications (pneumonia, encephalopathy,
etc.), ozonation of 200 ml of blood (1.8 mg of ozone per
blood dose) was carried out daily.

The second group of patients:

— OPS: administration of 200 ml (ozone dose — 0.48
mg) was carried out daily from the first days of the
patient's admission to the intensive care unit;
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Tabnuus 1/ Table 1

XapakTtepuctuka kypcy BO®P y rpynax gocnigxeHHs /
Characteristics of the course of intravenous OPS in the study groups

Mpynu nauieHTiB / Aosa osoHy Ha KinbkicTb ceaHciB /
e 4 . Yonosiku / | XKiHku/ ceaHc, mr / . MKX-10* /
Groups of patients Number of sessions
_ Men Women | Ozone dose per _ ICD -10
(n =144) . (n=313)
session, mg
I (ny=19) 9 10 0,48 37 T51-T65
_ B0O, A69.2,
Il (n,=30) 16 14 0,48 92 J09-J18
_ L40,
I (n;=20) 9 11 0,48 58 E10-Y14, 110
_ T20-T32,
IV (n,=21) 14 7 0,48 62 L02.9, L98.4
V (n;=54) 34 20 0,48 64 T40

MpumiTka: TyT i Hagani

* MKX-10 — MixxHapogHa knacudikauis xsopob 10-ro nepernsagy.
Note: * ICD - International classification of diseases of the 10th revision.

Tabnuus 2/ Table 2

XapakTtepucTtuka Kypcy BAI'T y rpynax gocnigxeHHs /
Characteristics of the course of ABT in the study groups

Fpynu nauieHTiB / Aosa o3oHy Ha KinbkicTb ceaHciB /
Py u . Yonosikn / | XiHku/ ceaHc, mr / X MKX-10* /
Groups of patients Number of sessions
_ Men Women | Ozone dose per _ ICD -10
(n =144) . (n=1110)
session, mg
I (ny=19) 14 5 1,8-3,6 133 T51-T65
_ B0O0, A69.2,
Il (n,=30) 14 16 1,8-3,6 240 J09-J18
- L40,
1l (n;=20) 11 9 1,8-3,6 164 E10-Y14, 110
_ T20-T32,
IV (n,=21) 15 6 1,8-3,6 198 L02.9, L98.4
V (ng=54) 51 3 3,6 375 T40

— BAI'T: 3actocoByBanu npu 3aTskKHOMY XapakTepi
3aXBOPIOBAHHA Ta HasiBHOCTI CynyTHLOI maTonorii
OpraHiB [OuXaHHs, CepLeBO-CYAWHHOI CUCTEMMU,
HUPOK, EHOOKPUHHMX 3ano3; BUKOPWCTOBYBanu
06'em kposi — 400 mn, ABOpa3oBe 030HYBaHHS MO
200 mn kposi (no 1,8 mr 030Hy B 403i KPOBI), Npo-
Lieaypy NpoBoaunncs Yepes AeHb abo 3 pasu Ha
TWXKOEHD.

TpeTa rpyna nauieHTiB:

— BOO®P: BBegeHHa 200 mn (go3a 030Hy — 0,48 wr)
30iICHIOBANoCs LWOAHS 3 NepLUnX AHIB HaAXOOXKeH-
HS1 nauieHTa o BiOaiNeHHs;

— BAI'T 3acTocoByBanu npu TsSHXKUX (hopMax 3axBopto-
BaHHS, MpW 3aTSHXKHUX peLnanBax Ta pe3ucTeHTHO-
CTi [0 NiKapCcbknx 3acobiB; BUkopucToByBan 06'em

— ABT: used in the case of a protracted nature of the
disease and the presence of concomitant patholo-
gy of the respiratory organs, cardiovascular sys-
tem, kidneys, endocrine glands; the volume of
blood was used — 400 ml, two-time ozonation of
200 ml of blood (1.8 mg of ozone in the dose of
blood), the procedures were carried out every other
day or 3 times a week.

The third group of patients:

— OPS: administration of 200 ml (ozone dose — 0.48
mg) was carried out daily from the first days of the
patient's admission to the department;

—ABT was used in severe forms of the disease, in case
of protracted relapses and resistance to drugs; the
volume of blood was used — 400 ml, two-time

29



Emne 350pos’ Ta npoBnenn xapuyaanus Yipaik / One Health and Nutrition Problems of Ukraine 2/2023

30

kpoBi — 400 mn, BopasoBe 030HyBaHHSA no 200 Mn
kpoBi (Mo 1,8 mMr 03oHy B [103i KpOBi), Npoueaypw
MPOBOAMNNCA Yepe3 [eHb.

YeTBepTa rpyna nauieHTiB:

— BOO®P: BBegeHHs 200 mn (gosa 03oHy — 0,48 wr)
30iNCHI0OBANOCS 3 NepLUOro AHSA HaAXOMKEeHHs naLli-
€HTIB [0 BigAdiNeHHs;

— BAI'T Bukopuctoysanu o6'em kposi — 400 mn, aso-
pa3oBe 030HyBaHHs Mo 200 mn kposi (no 1,8 mr
030Hy B [03i KpOBi), nmpoueaypy MNpOBOAUMMUCA
yepes [eHb.

M'aTa rpyna nauieHTiB:

— BOO®P: BBegeHHs 200 mn (gosa 030Hy — 0,48 wr)
MPOBOAMIIM 3 NEPLUMX OHIB rocniTanisavii nicns cra-
Ginisauii NokasHUKIB apTepianbHOro TUCKY; O30HY-
BaHHS KPOBIi B OKPEMYX BMMaZKax po3noymHanm Ha
(OHi LUTYYHOT BEHTUNALLT NereHb Ta npu piBHi CBi-
pomMocti Hukye 10-Tw Ganie 3a LKanow KoM
Masro;

— BAI'T 3actocoByBanu y naujieHTiB 3 03HaKamu acni-
paLiiHOi MHEBMOHIi, FOCTPOI HUPKOBOI HEAOCTATHO-
CTi Ta CMHOPOMY MO3WLINHOT KOMNPECii M'AKKUX Tka-
HWH; BUKOpucTOoBYBanu 06'em kposi — 400 mn, aBo-
pasoBe 030HyBaHHs no 200 mn kposi (no 1,8 mr
030HY B [03i KpOBi), MpoLEeaypy NPOBOAUMNCS
yepes [eHb.

MapeHTepanbHa 030HOTepanis nepegbayae Kowm-
MrekcHe KniHiko-nabopaTopHe 0GCTEXEeHHs nauieHTa
[10 MOYaTKy MiKyBaHHS, L0 BKITKOYAE: 3aranbHUI KMiHiy-
HUIA aHani3 kpoBi Ta ceui; BGioXiMiYHMIA aHani3 KpoBi;
koaryrmorpamy; KOHLEHTpaLisi Y KpoBi MEPBMHHUX Ta
BTOPWUHHWX NPOAYKTIB NEPEKUCHOTO OKUCNEHHS Miniais
(MOJ1), 3o0Kkpema, aHTUOKCUMAAHTHUX (DEPMEHTIB
(cynepokcupaucmytasa (COM)), katanasa, rnyTaTioH-
nepokcupasa Ta rnyTaTioHpeaykTasa). [ogaTkoBo
HaMu JOCnifKyBaBCca BMICT y KpOBi Monekyn cepeg-
HbOI Macu Ta po3paxoByBanuCs NenkoLmMTapHi iHaekcu
iHTOKCKKauii 3a metogom Kanb-Kanica A.4.

Mopsig 3 06'EKTUBHUMM 3MiHAMK OKPEMUX MapameT-
piB romMeoctasy nauieHTa, MW 3BepTanu ysary Ha
CyO’EKTMBHI MOKa3HMKKM, IO NiZTBEPAKYBanM KniHivHy
e(heKTUBHICTb 030HOTEpanil: LWBWAKICTb BigHOBMEHHS
HOpMarbHOTO KOMbOpY LUKIPHUX MOKPMBIB; HOpManisa-
Lito Temnepatypy Tina; 3MeHLWeHHsi BonboBOro CUH-
LPOMY; 3MEHLUEHHS iIHTEHCMBHOCTI CMMMTOMIB XBOPO-
Ou; NoKpaLLeHHs 3aranbHOro CTaHy, HaCTPOH Ta CHY.

Hanpuknag, npoTarom Kypcy nikyBaHHS THIMHUX paH i
TPOiYHMX BMPa30K MU 3BEpTanu yBary Ha nokpalleH-
HS 3ara/ibHOr0 CTaHy MavjieHTa; Hopmanisalilo Temne-
paTypu Tina; BiZHOBMNEHHS HOPMANbHOTO KOMNbOPY LLKip-
HUX MOKPMBIB; 3MEHLLEHHS1 HAOPSIKNOCTi Ta rinepemii
MaTonoriYHnX 30H; HopManisauito NoKa3HUKIB ra3oBoro
CKrafy KpoBi; HOpManisaujlo Koarynorpamu; npucko-
PEHHS NPOLECIB OYMULLEHHS paH Ta noyatky ix eniteni-
3aLii; 3MEHLUEHHS! IHTEHCVMBHOCTI B60MNbOBOIO CUHAPOMY.

Mpn crHAPOMI NO3NLNHOT KOMNPECiT M'AKUX TKaHWH
Kputepismun edgeKTMBHOCTI 030HOTepanii BBaXanu:

ozonation of 200 ml of blood (1.8 mg of ozone in
the dose of blood), the procedures were carried out
every other day.

The fourth group of patients:

— OPS: administration of 200 ml (ozone dose — 0.48
mg) was carried out from the first day of admission
of patients to the department;

— ABT used a volume of blood — 400 ml, two ozonation
of 200 ml of blood (1.8 mg of ozone in the blood
dose), procedures were performed every other day.

The fifth group of patients:

— OPS: introduction of 200 ml (ozone dose — 0.48 mg)
was carried out from the first days of hospitalization
after stabilization of blood pressure indicators; in
some cases, blood ozonation was started against
the background of artificial lung ventilation and
when the level of consciousness was below 10
points on the Glasgow coma scale;

— ABT was used in patients with signs of aspiration
pneumonia, acute renal failure and positional com-
pression syndrome of soft tissues; the volume of
blood was used - 400 ml, two-time ozonation of 200
ml of blood (1.8 mg of ozone in the dose of blood),
the procedures were carried out every other day.

Parenteral ozone therapy involves a complex clinical
and laboratory examination of the patient before the
start of treatment, which includes: a general clinical
analysis of blood and urine; biochemical blood analy-
sis; coagulogram; blood concentration of primary and
secondary lipid products, in particular, antioxidant
enzymes (superoxide dismutase (SOD), catalase, glu-
tathione peroxidase and glutathione reductase). In
addition, we investigated the content of medium-mass
molecules in the blood and calculated the leukocyte
indices of intoxication according to the Kal-Kalif
method.

Along with objective changes in individual parame-
ters of the patient's homeostasis, we paid attention to
subjective indicators that confirmed the clinical effec-
tiveness of ozone therapy: the speed of restoration of
normal skin color; normalization of body temperature;
reducing of pain syndrome and the intensity of disease
symptoms; improvement of general condition, mood
and sleep.

For example, during the course of treatment of puru-
lent wounds and trophic ulcers, we paid attention to the
improvement of the patient's general condition; normal-
ization of body temperature; restoration of normal skin
color; reduction of swelling and hyperemia of patholog-
ical areas; normalization of indicators of gas composi-
tion of blood; normalization of the coagulogram; accel-
eration of the processes of cleaning wounds and the
beginning of their epithelization; reducing the intensity
of the pain syndrome.

With the syndrome of positional compression of soft
tissues, the criteria for the effectiveness of ozone ther-
apy were considered to be: a reduction in the area of
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3MEHLUEHHS NIIOWi 30HW YPaXeHHS! | 3MEHLUEHHS
BMPA3HOCTI HabpsIKy (Hanpuknag, nNpu ypaxeHHi KiHUi-
BOK); 3HVDKEHHSI IHTEHCMBHOCTI OOMbOBOMO CUHOPOMY;
HopManisaList KniHiYHMX i BIOXIMIYHMX NOKA3HWMKIB KPOBI,
Koarynorpamu i remMartonoriyH1xX iH4eKCiB iHTOKCUKaLlii.

[Npw nikyBaHHI NaLEHTIB 3 HAPKOTUYHUMU OTPYEHHAMMU
3BEpTany yBary Ha 3MEHLLUEHHSI MOYYTTSA HE3AYXKaHHS Ta
CNabKOCTi; 3MEHLUEHHS MITNMBOCTI; 3HMKEHHS iIHTEHCUB-
HOCTi Ta TpUBanocTi abCTUHEHTHOTO CUMHAPOMY; 3MEH-
LUEHHS! IHTEHCUBHOCTI OO0 B NMATKOBKX M'SI3aX; 3MEH-
LUeHHs noTpebu y 3acobax 3HebontoBanLHoI Ta ceaaTme-
HOI Tepanil; MOKPaLLEHHS HACTPOID Ta AKOCTi CHY.

YcknagHeHb Npu NpoBefeHHi NiKyBaHHA O30HOM Y
navjieHTiB ycix 5-Tu rpyn He cnocTepiranocs.

O6roBopeHHsl. CborodHi Ana npakTUYHUX nikapis
ZOCTYMHI BMYEpMHi JaHi ANs BUKOPUCTaHHS O30HY B
NOedHaHHI 3 TpaauUiHO Tepanieto Npy 3axXBOptOBaH-
HSIX, LU0 XapaKTepU3yKTbCA XPOHIYHUM OKMCMOBaslb-
HUM cTpecom. lNornaau, Wo FpyHTYIOTLCA Ha WKignu-
BOCTi ByAb-IKUX 03 030HY, BEAEHOIO NapeHTeparbHo,
€ HEBIPHUM, OCKifbK/ BOHU 6a3ytoTbCsa Ha JOCNImKEH-
HSIX, MPOBEAEHMX MEPEBAXHO «in vitroy, Lo He Bigob-
paxae peanbHy aHTWOKCUAAHTHY 34aTHICTb OpraHiB i
cuctem noauHm [11, 12]. BesyMoBHO, 030H Mae TOk-
CWYHY Aito, MPOTE MOXeE CTUMYITHOBATM KUTTEBO BaXIIN-
Bi GionoriuHi peakuii, noai6Ho go NO, CO, H,S, H, Ta
0, [13, 14]. Mporte, 3anuiwatoTbea He 3'AcoBaHMM Bio-
NOTiYHI epekTy, WO MOB’A3aHi 3 Pi3HO aKTUBHICTIO
030HY B OKPEMMX OpraHax i cuctemMax opraHiamy nmogu-
HW. [lesiki kniHiYHi edhekTn 3anexaTb He TiNbKW Bif KiH-
LIeBOI KOHLEHTpaLii ra3y, a 1 Bif KOHKPETHOI Bionoriy-
HOi cuctemu, e fie 030H. KniHiuHy edeKTUBHICTb
030HY SIK OMOMDKHOMO METOAY MiKyBaHHS BaXKWUX XpO-
HIYHMX 3aXBOPIOBaHb, cepen SKMX: NaTonoris HepBOBOT
Ta CEpLEeBO-CyOMHHOI CUCTEM, XPOHi4Hi OBCTPYKTMBHI
3aXBOPIOBAHHS NereHb, PO3CIsiHUIA CKIepo3, 3axXBOpto-
BaHHS LKIpYW, BUCBITIIEHO B GaraTbox HaykoBwx mybni-
Kauisx dpaxisuis 3 Itanii, lcnanii, Hime4y4nHmn, okpemux
kpaiH CxigHoi €Bponu, a Takox 3 Ykpainu [15-20].

Hanpuknag, BMKOpPUCTaHHS MEOWYHOTO O30HY Afs
niKyBaHHs1 XpOHiYHOro Gonto B IcnaHii ocTaHHiMK poka-
MM MOCTYMOBO PO3LUMPKETLCS | CbOTOAHI BiH BUKOPU-
CTOBYETLCA SIK y AEPXKABHUX, TaK i y NpUBaTHUX Meamny-
HUX UeHTpax. [poTe icHye Benukuii bpak 3HaHb cepes
dhaxiBuiB pi3HUX MEOUYHUX crneLianbHOCTen Npo Tex-
Hororito 3HebontoBanbHOI 030HOTepanii. HesBaxatoun
Ha Te, WO GioxiMiuHi OCHOBM Aii 030HY Gynu rmMmMboko
JocnigxeHi, gesiki dpaxisui Bce LWe CTaBnaTbCcs A0
HbOrO ynepemxeHo [21].

Y Bbpasunii B 2018 poui nikyBaHHS 030HOM OQiLinHO
CTano JOAaTKOBOK iHTErpaTVBHOK MPAKTUKO, MpoTe
iCHYIOTb MpOrasniMHK B JOKasax, Lo NiATBEPAXKYHOTb KIi-
HIYHY eDeKTUBHICTb 030HY MPU Pi3HUX KNiHIYHWUX CTa-
Hax [22].

TpuBae ynockoHaneHHs 03o0HoTepanii Ans NikyBaHHs
THiHMX paH i Bupa3ok. OuiHka edbeKTMBHOCTI Ta Oes-
MEYHOCTi 030HOTEpanii 3aiicHioBanacs baratbma aBTo-
pamu, NpoTe, ANS NiATBEPOAKEHHS KNiHIYHOI edpekTmB-

the affected area and a decrease in the expressive-
ness of edema (for example, in the case of damage to
the limbs); decrease in the intensity of the pain syn-
drome; normalization of clinical and biochemical indi-
cators of blood, coagulogram and hematological
indices of intoxication.

When treating patients with narcotic poisoning,
attention was paid to reducing the feeling of malaise
and weakness; reduction of sweating; decrease in
intensity and duration of withdrawal syndrome;
decrease in the intensity of pain in the calf muscles;
reducing the need for painkillers and sedatives;
improvement of mood and quality of sleep.

There were no complications during ozone treatment
in patients of all 5 groups.

Discussion. Today, comprehensive data on the use
of ozone in combination with traditional therapy for dis-
eases characterized by chronic oxidative stress are
available to practitioners. Views based on the harmful-
ness of any doses of parenterally administered ozone
are incorrect, as they are based on studies conducted
mainly "in vitro", which do not reflect the real antioxi-
dant capacity of human organs and systems [11, 12].
Of course, ozone has a toxic effect, however, it can
stimulate vital biological reactions, similar to NO, CO,
H,S, H, and O, [13, 14]. However, the biological
effects associated with the different activity of ozone in
different organs and systems of the human body
remain unclear. Individual clinical effects depend not
only on the final concentration of the gas, but also on
the specific biological system where ozone acts. The
clinical effectiveness of ozone as an auxiliary method
of treatment of severe chronic diseases, including:
pathology of the nervous and cardiovascular systems,
chronic obstructive pulmonary diseases, multiple scle-
rosis, skin diseases, is highlighted in many scientific
publications by specialists from lItaly, Spain, Germany,
and certain countries of Eastern Europe and Ukraine
[15-20].

For example, the use of medical ozone for the treat-
ment of chronic pain in Spain has gradually expanded
in recent years, and today it is used in both public and
private medical centers. However, there is a great lack
of knowledge among specialists of various medical
specialties about the technology of analgesic ozone
therapy. Despite the fact that the biochemical basis of
ozone's action has been thoroughly studied, some
experts are still prejudiced against it. [21].

In Brazil, ozone treatment officially became a com-
plementary integrative practice in 2018; however, there
are gaps in the evidence supporting the clinical efficacy
of ozone in various clinical conditions [22].

The improvement of ozone therapy for the treatment
of purulent wounds and ulcers continues. Evaluation of
the effectiveness and safety of ozone therapy has been
carried out by many authors; however, additional high-
quality randomized controlled trials are needed to con-
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HOCTi Ta 0e3nekn 030HOTepanii XpPoHiYHMX paH abo
BUpPa30oK HeoOXiaHi 4oAaTKOBI BUCOKOSIKICHI paHOoMi30-
BaHi KOHTPOMbOBaHi AocniaxeHHs [23].

BoueBunab, e He HacTaB Yac NOBHOLLIHHOT iHTerpauii
030HY Y SIKOCTi Mikapcbkoro 3acoby [0 KMiHiYHOT npak-
TUKV BigNOBIAHO [0 BCIX BUMOT SIKOCTi, €0EKTUBHOCTI
Ta 6e3neku.

BucHoBkW. Haw pocsig 3actocyBaHHA napeHTe-
panbHOi 030HOTepanii J03BONSE CTBEpOXyBaTK, LUO
[aHuA MeTof Mae 3HayHi NepcrneKkTUBW 3acTOCYBaHHS
B NiKyBaHHi LUMPOKOrO CMEKTpa rocTpux Ta XPOHIYHMX
3axBOPIOBaHb Ta HEBiAKMagHMX cTaHiB. KniHivHi kpute-
pil € KNYOBMMY B OLIiHLI €GhEKTUBHOCTI 030HOTEPAniT,
TOMY OLjiHKa NaTomnoriYyHMX CUMNTOMIB, CUHOPOMIB Ta
iXHs1 MHamika € OCHOBO Anst BUOOpy Buay Ta TpuBa-
NoCTi Kypcy MiKyBaHHS.

HesBaxatoum Ha Toi bakT, WO O30HOTEpanis npu-
3BOAWTL 00 3HAYHMX MO3UTUBHWUX 3MIH B OpraHiami
NIOAVHKW, METOA BMMarae nodanblloro BUBYEHHS 3
METOK YAOCKOHaNeHHs Ta cTaHgapTusadii.

KoHdnikT iHTepeciB. ABTOpW 3asBNAOTL NPO BIACYTHICTb
KOH(pMIKTY iHTEepeciB

firm the clinical effectiveness and safety of ozone ther-
apy for chronic wounds or ulcers [23].

Obviously, the time has not yet come for the full inte-
gration of ozone as a medicine into clinical practice
under the requirements of the quality, efficiency and
safety.

Conclusions. Our experience in the use of parenter-
al ozone therapy allows us to state that this method
has significant prospects for use in the treatment of a
wide range of acute and chronic diseases and emer-
gency conditions. Clinical criteria are key in evaluating
the effectiveness of ozone therapy, therefore, the
assessment of pathological symptoms, syndromes and
their dynamics is the basis for choosing the type and
duration of the treatment course.

Despite the fact that ozone therapy leads to signifi-
cant positive changes in the human body, the method
requires further study for improvement and standard-
ization.
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