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I'imy0okoyBaxkaeMble y4aCTHUKH
VII Asuarcko - EBponeiickoil HAy4YHO-IIPAKTHYECKOM KOH(epeH MU
€ MEKIYHAPOAHBIM y4acTHEM

«O030H 1 APyrue MEAUIMHCKHUE ra3sbl B OHOJIOTHM U Tepamm»!

Hacrosimass xkoH(epeHIHs sBISETCS CEAbMON B psAay MPOBOAMMBIX Hamiell accomuanuei
KoH(pepeHuii. Kak BuAHO W3 Ha3BaHUs, TeMaTUKa KOH(EPEHIMH paclidpeHa 1o0aBiIeHUEM
JIOKJIQJI0B 10 NMPUMEHEHHUIO0 B MEJUIMHE JPYTUX MEIUIMHCKHX ra30B — BOJOPOJA, OKCUIA a30Ta U
UHEpPTHBIX Tra3oB. [IpyumHa 53TOr0 COCTOMT Kak B CXOJCTBE CIEKTpa (papMakoJIOrnYecKon
AKTUBHOCTM Ha3BAHHBIX Ta30oB, TaK M B OINPEICICHHOM Noao0uu MexaHuszMa aeilctBus. Llenbio
IPOBEICHUS BCEX KOH(MEPEHIUI SBIIeTCS 000CHOBaHUE, CTAHOBJICHUE M BHEJIPEHUE B MMPAKTUIECKOE
3/IpaBOOXPAHEHUE HOBBIX MEIMIIMHCKUX TEXHOJOrMil. 3a 3TH rojabl Oblla IpoBeleHa OOoJbluast
JKCIIEpUMEHTaJbHAs M KIMHUYECKas Hay4yHO-UCClIeqoBaTelabCckas pabora 1Mo 0OOCHOBaHMIO
Oe3omacHOCTH U 3(PQPEKTUBHOCTH HCIOJIb30BAaHUSI 030HA M JIPYTUX MEIULIMHCKUX Ta30B B
TepaneBTUYECKUX Lendax. Hakoruien onpenenéHHbld ONbIT MPAaKTUUYECKOTO HCIIONb30BAaHUS O30HA,
BOJIOPOJIa IPU PA3JIMYHBIX HO30JIOTUAX. Pe3ynbTaToM TECHOTO MEXIYHApOJIHOTO COTPYAHUYECTBA
yu€HBIX W Bpayeil, SBWIOCH OBICTPONPOrpPECCUpYIOIee pa3BUTHE U BHEAPEHUE TEXHOJOTUU
030HOTEpAllMM B MPAKTUYECKOE 3APaBOOXPAHEHHE. 3a MOCJIEIHUE TOJbl HEMEAUKAMEHTO3HbIE
METO/Ibl JIEUEHUSI HEYKJIOHHO MPOJBUTalOTCs BIepe] Kak B 001acTu (yHIaMEHTAIbHBIX 3HAHUHU, TaK
U B IPUKIATHOM HAIPaBJIEHUH, OTMEYAETCS 3HAYUTENIbHBIN INporpecc B pa3pabOTKE HOBBIX H
COBEpILIEHCTBOBAHMM  YyXe U3BEeCTHbIX Meroauk. CoBepuieHCTByeTcs UM 00OpyJOBaHUE,
UCTIONb3YIOIIeecs: Ul peajli3allid METOAMK, MOBBILIIAETCS €ro HaAeKHocTh. HakomieH 0o0ibInoif
ONBIT MO TPUMEHEHHUI0 MEIMIIMHCKAX Ta30B B OHKOJIOTHH, TMEIHATPUH, XUPYPTHH, TEpanuul H
kocMmeTosorud. Ho ecth HEOOXOAMMOCTh YETKOW aJTOPUTMU3ALMU U CTaHAApPTU3ALMK TPOBEACHUS
KypCOB JICUEHHS C TIOMOULIbIO MEJUIMHCKUX T'a30B M COYETaHUs UX CO CTAHJAPTHBIMH MPOTOKOJIAMH
JIEYEHUS.

['maBHBIMH BOIIPOCAaMU, KOTOPbIE€ BBIHOCSATCS JJIsi OOCYXKIEHHUS Ha JTaHHYIO KOH(EpeHIHIo, 0-
IpEeKHEMY OCTAlOTCS IKCIIEPUMEHTAJbHbIe, KIWHUYECKHE U TEXHUYECKHE pPa3paboTKH IO
NPUMEHEHHUI0O METUIIMHCKUX Ta30B. MBI HajgeeMcs, YTO TeMaThKa 3TOM KOH(EPEHIHMU HE TOJBKO
pacuIMpuT  BO3MOXHOCTH IIPaKTUKYIOIIMX  Bpadeil, uccienoBaTenedl, IMpOU3BOIUTENEH

060py110BaHI/I$I, HO U MMOCITYXAaT TOJTYKOM K HMCITIOJIb30BAHHUIO MCIUIIMHCKUX I'a30B B MEAUILIUHE.

OpzKkomumem Kongpepenyuu
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Miika Sallinen

EARLY HISTORY OF OZONE THERAPIES
White Swan Health & Beauty

Koivupurontie 9, 40320 Jyviskyld, Finland

Early history of ozone therapies and early pioneers are not well known. Various authors has
found old articles and mentioned them in later publications. However, all of these have been more or
less incomplete. In this paper is collected information about early scientific papers from 1859 to
Second World War before modern ozone therapy began.

In 1785, the Dutch chemist Martinus van Marum noticed an unusual smell, which he attributed
to the electrical reactions, but he never realised the fact that he was actually created ozone. More than
century later, Christian Friedrich Schonbein noticed the same pungent odour and he succeeded in
isolating the gaseous chemical and named it "ozone". For this reason, Schonbein is generally credited
with the discovery of ozone. The formula for ozone, O3, was not determined until 1865 by Jacques-
Louis Soret and confirmed by Schonbein in 1867.

Thus it’s surprising to know that first papers about the medical use of ozone were published in a
time when it was not even known that ozone is triatomic oxygen. British doctor Theophilus
Thompson obtained “ozonated cod liver” oil and reported how the pulse of several patients reduced
after its administration. Only two years later his son E. Symes Thompson made similar observations
using “ozonized water”. In both articles it’s unclear whether they ever used ozone itself. In first article
is mentioned that ozonized was made saturating cod liver oil with oxygen and then exposed to direct
sunlight. Thus it was perhaps not ozonized, but probably had significant amount of peroxides and
other oxidation products which can be found in real ozonized oils too. This method is not suitable for
preparing ozonized water which is mentioned in second article. Younger Thompson mentioned Dr.
Andrews, who showed that ozone was an allotropic form of oxygen. Thus it is possible that he used
real ozone, but naturally all doses and other details remains unknown.

Real confirmed ozone therapies started about half century later. One of the first pioneers was
British

Doctor George Stoker. On 1902 he reported about his experience of ozone ear injections to treat
various middle ear diseases. Some years later (1908) he reported a case report of patient whose cavity
of the lung was successfully treated with ozone. However, his most remarkable reports are during the
First World War, when he used ozone in the treatment of war wounds and made two reports
consisting total 79 patients (Stoker 1916, 1917). Most of those patients healed within few weeks.

Stoker was not the only doctor who used ozone in war injuries during the First World War.

German doctor Albert Wolff used it too. He did not perform only external application, but used rectal
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ozone treatments too (Wolf 1915, 1920). French doctors René Guyot and C.-M Roques (1916)
reported about their experiences of treating war wounds with ozonated saline solution. Furthermore,
in much later article J. R. Quain (1940) tells about Canadian military doctors J. R. Patterson and A.
W. MacBeth who made a report in April 1919 of 16 war wound cases treated by external ozone
applications.

Before war there appeared at least one report which is worth of mention. Doctor Frank M.
Lessing (1913) wrote how he treated dysentery by washing the large intestine by ozonated water. This
is probably first mention about intrarectal ozone application ever.

Next decade appeared to be fruitless in ozone therapy field. Then everything changes and ozone
gained popularity everywhere around Europe. First British doctors Oscar Parkes and C. H. Buckley
(1931) reported their experiences using ozone in various patient using not only external applications
for wounds and infections, but also ozone injections for neuritis, arthritis and sciatica. Also
Argentinean doctor T. A. Chamorro reported his experiences on the use of ozone in intra-articular
way as well as external ozone applications in the treatment of osteomyelitis. Personally I have not
seen his articles, but those are mentioned in classic book “The Use of Ozone in Medicine” by
Siegfried Rilling and Renate Viebahn (1987).

Another very notable ozone therapist was French doctor Paul Aubourg. He was a surgeon who
performed various surgical operations and used ozone especially in the treatment of fistulaes and
wounds. He also made extensive woks with rectal ozone applications treating several types of
diseases. He wrote several scientific articles although I’ve been able to find only two of them
(Aubourg 1938, 1939).

Most important ozone therapists during those days worked in German-speaking world. Swiss
doctor R. Allemann (1934) reported five case reports of sing ozone in infected badly healing wounds.
One of the most notable ozone therapists was Austrian professor Erwin Payr. He used various ozone
therapy methods. He was also the first doctor who used ozone intravenously (Payr 1935) although he
performed direct IV injections which are now considered risky procedures and prohibited or at least
not recommended by modern scientific ozone therapy associations.

Both these notable ozone therapist get their awareness about ozone from Swiss dentist E. A.
Fisch. Dr. Fisch used ozone in the treatment of various dental problems, like ostitis, periodontitis,
granulomas and gangrenes (Fisch 1936a-d, 1948). He wrote several articles in various journals and
was real pioneer in the use of ozone in medicine — not only in dentistry. He participated in several
conferences and spread a word. Contemporaneously some other notable dentists began to use ozone
too. Dr. Karl Bir from Ziirich reported 17 case reports of patients treated by ozone. They had
granulomas or gangrene and most patients more than one. Ozone was excellent disinfector and also

significantly contributed the healing process. Dr. Martiny from Stuttgart used similar Cytozon-device
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as Dr. Fisch. He also reported ten case reports of patients with gingival and other oral problems
successfully treated by ozone injections, but wrote another article too describing ozone treatments in
general (Martiny 1937ab). Another German dentist Hermann Meyer used ozone in the treatment of
periodontitis and other oral diseases. He also wrote intensive reports about devices, technique, theory
as well as several cases which were successfully treated by ozone (Meyer 1938ab). During same time
also Dutch dentist H. K. Michaélis (1938) also reported his technique of using ozone in dental
patients.

Ozonated oils were also invented very early. In USA there was already 1904 a product called
Glycozone which was a mixture of glycerin and hydrogen peroxide, and it’s considered to be some
kind of predecessor of ozonated oils. Japanese chemist Taichi Harada demonstrated antifungal
properties of ozonated olive oil on 1934 and only two years later Franklin J. Stevens reported how it’s
antimicrobial for several bacteria too. First scientific report on the use of ozonated oil in clinical
practice appeared few years later (Greenberger & Helfert 1941).

I can conclude that all bases for modern ozone therapies were established before World War I1.
Unfortunately many clinics were destroyed during war which caused some backlash. Devices,
techniques, basic knowledge and experience existed. When materials were developed further, ozone
generators became more durable and widely available and modern era of ozone therapy begin by
small steps. Many early pioneers mentioned in this article were forgotten or ignored for a long time,

but their important work made a basis for those treatments what ozone therapists around the world are

using today.
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PA3JIEJI I. OKCIIEPUMEHTAJIBHBIE ACIIEKTbBI U3YYEHUSA DOPDPEKTOB
NPUMEHEHUWA MEJUIIMHCKUX I'A30B

E.N. Hazapos, T.A. ['myxeHnbkas

AJJAITAIIMOHHBIN MOJIXO0J K MEXAHU3MY CUCTEMHOM TEPAITUH
MEJUIIUMHCKUMHU I'A3AMMU - O30HOM, KCEHOHOM 1 BOJAOPOJ1OM
Asuamcko-Esponetickuti co03 030Homepanesmos u npou3gooumeineli 000py008anus OJis

oszonomepanuu, Odecca, Ykpauna

B pabore W3IOKEHBI OCHOBHBIC TIOJNIOKEHUS aJaNTAllMOHHOW THUIIOTE3bl MEXaHU3Ma
TEPANeBTHYECKON AaKTHBHOCTH MEIHMIIMHCKHX Ta30B — O030HA, KCCHOHA W BOAOpoja. M3JI0KeHBI
pe3yJbTaThl MUJIOTHOTO UCCIICJIOBAHMS BJIMSHUS Ha3BaHHBIX ra30B HA JTUHAMHUKY HANpPSHKEHHOCTH U
TUTA aIallTAllMOHHBIX PEaKIUMi MAIleHTOB PACCYUTAHHBIX C MOMOIIbI0 mporpammbel O3-HaBuratop.
Cneman BBIBOA O TOM, YTO B OCHOBE JOJTOCPOYHOTO TepameBTHYeCKoro s¢ddekra Kypca
030HOTEPANUN JICKUT HOPMOTPOITHAS PEaKIUs HeCHnenupUIecKol aganTallMOHHOW CHCTEMBI
opranusMa. [Ipemaraercs HOBasi TAKTHKAa CUCTEMHOM 030HOTEpAIiU, KOTOpasi OCHOBaHHA Ha aHAJIM3e
3¢ heKTUBHOCTH Kypca Mo JUHAMHKE JIEUKO(DOPMYIIHI.

KumioueBble ci10Ba: MEIUIIMHCKHUE Ta3bl, MEXaHU3M JIEUCTBHSI, 030H, KCEHOH, BOJOPO/I

The paper outlines the basic assumptions of adaptive hypothesis of therapeutic activity of
medical gases - ozone, xenon and hydrogen when administered systemically. The results of the pilot
study the influence of these gases on the dynamics of the tension and the type of adaptive reactions of
patients calculated using O3Navigator program. It is concluded that the basis for a long-term
therapeutic effect of ozone therapy course is normo tropic reaction of nonspecific adaptation system
of the body. Authors proposed new tactic of systemic ozone therapy which based on an analysis of the
influence of the course of procedures on the dynamics of leucocyte formula of patients.

Key words: medical gases, mechanism of action, ozone, xenone, hydogen

MSTKUii OKHCITUTENIBHBIN CTpecC M MOCIEAyIolas aKTUBAIlUS AHTUOKCHUIAHTHOW CHCTEMBI
OpraHu3Ma SIBJISIETCS OCHOBOM MHPOBOIO KOHCEHCyca O MEXaHU3Me JEWCTBHS 030HAa Ha OPraHU3M.
OpHako, eciy CKa3aTh OTKPOBEHHO, T4 KOHIEMIHS MPAKTHYECKH HUYETO HE JaeT MPAKTHUYECKOMY
Bpauy. B asToM nerko yOeaurcs, ecnu NpoaHaIM3HPOBATh MPAKTHKY Bpaya O30HOTEpaIeBTa
umerorero 20-25 netHuit crax paboThl. JIerko BUAETh, MOJHOE OTCYTCTBHE Mporpecca, o KpaiHei
Mepe, B YacTH Kacarouleiicst cucteMHoil o3oHoTepanuu. [lo cyTu, mpakTHka Bpaua 030HOTEPAIEBTa,

IMOCTPOCHA Ha HHTYHWIHH W OMIIMPUYCCKHUX HAXOJKAaX OTCYCCTBCHHBIX U SaPY6e)I(HBIX IMHMOHCPOB
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030HOTEpaIiK BTOPOU MoJIOBUHBI XX Beka. O4eBHAHO, UTO MPEOAOJICHUE IBHOTO TYNIMKa B Pa3BUTHH
TEOPUU O30HOTEPAIMU CIEAYET UCKATh B KOHKYPEHIMA HOBBIX ITOJXOJOB K ITOHUMAaHMIO CYLIHOCTU
IPOIIECCOB 00eCeUNBAIONINX 0JaroTBOPHOE BIMSIHAE 030HA HA OPTaHU3M.

Hamu mnpeanokeH ¥ mpomiesn MpPakTUYECKYHO anpoOaluio aJanTalMOHHBIM MOAXO0I K
MEXaHU3MY CHUCTEMHOIO JIEUCTBUS 030HA. B OCHOBE aanTallMOHHOTO MTOAXO0/A JIEKUT MPEIJIOKEHHAS
HaMM THIIOTE€3a O TOM, YTO TEPANEBTHUYECKOE AEHCTBUE O30HA BO3HUKAET B PE3YyJbTATE PEaKUUU
aIaNTAllMOHHON CHUCTEMBI, KOTOpas Oa3upyercs Ha HEHpOTyMOpalbHOH CHCTEME TIOMeocTas3a
opranuszma. OCHOBaHUEM JJI JaHHOM TMIIOTE3bI SBIISAETCS:

® Ype3BBIYAHHO MIMPOKUI CIIEKTP TEPANEBTUIECKON aKTUBHOCTH 030HA, YTO MOXKET UMETh MECTO TOJIBKO
IIPY BO3/IEMCTBUM HAa MHTETPUPYIOIINE CUCTEMBI OPraHU3Ma;

® Upe3BBIYAHO HU3KWE /03Bl 030HA, HMCMojb3yeMble B o3oHoTepamuu (EAS50 ~ 1-10 Mxr/kr), mpu
OTCYTCTBHHU CHEIM(DUIECKUX PELETITOPOB, YTO CBUIETENHCTBYET O CUTHAIBHOM XapakTepe (pU3H0IOrH4ecKoro
JEUCTBUSL:

® HEHU3MEHHO HOPMOTPOIHOE JEWCTBHE O30HOTEpanuy (IIOBBILICHHBIE 3HAYEHUsS JIOOBIX >XU3HEHHO
BaXXHBIX NAPAMETPOB OPraHW3Ma CHIDKAIOTCS, a IOHMKEHHBIE TIOBBIIIAIOTCS),

® HAJINYKE NIEPUOIOB YIyUIIEHUI-YXYALLIEHUS] COCTOSHUS MallMEeHTOB B Mpoliecce Kypca 030HOTeparum,
KOTOpOE YKa3blBaeT Ha AKTHBALMWIO O30HOM HMHTETPUPYIOIIEH CHCTEMBl OXBAYEHHOW MOJOXHUTEIBHBIMU H
OTpHLIATEIbHBIMI O0PAaTHBIMHU CBSI3MU;

® HAJIMYUE CTPOro ONPENEICHHOTO U HE 3aBUCSAIIET0 OT HO30JI0IMYeCKOH (pOpMBI, Ieproaa peMuccuu (4-
5 Mecsd1eB) Tocie 3aBepUIeHNs Kypca O30HOTEpAaNty, YTO TOBOPUT O BOBJICUEHHOCTH MHTETPATbHBIX CHCTEM
opraHusMa oOecIeuHBaOLIUX TEPaeBTUYECKOE ICHCTBUE 030HA;

® HEOIPEJICJIEHHOCTh IICUXOAMOLMOHAJIBHOIO COCTOSIHUSL IIallUEHTOB IIOCJIE 3aBEpILICHUs Kypca
MPOLIEAYP 030HOTEpAnuH (OT MCUXOIMOIIMOHAIBHOTO MOAbEMa 0 COHJIMBOCTH M amaTHM), YTO YKa3bIBaeT Ha
BOBJICYEHHOCTH [IPOMEKYTOYHOTO MO3ra B peann3aiuu 3pQeKkToB o30Ha.

Bce Ha3BaHHBIE 0COOCHHOCTH 030HA, KaK TEPAIEBTHUECKOIO areHTa, He XapaKTEePHBI AJISl TPaIULIMOHHBIX
JIEKapCTBEHHBIX NpenaparoB. B To e Bpems, Takoil (apmMakonornyeckuil npoduib TUIIHYEH MJIs1 BEIIECTB
00BbEIMHEHHBIX OOIIMM Ha3BaHWEM — AJaNTOreHbl. MexaHW3M paboOThl aJaNTOr€HOB COCTOMT B aKTHBALUH
TUIOTaJaMO-THIIO(QHU3apHOTO 3BE€Ha HeHporyMopaabHOR cucTeMbl roMeocrtasa. Ecnu paccmarpuBath 00Je3Hb
KaK OTKJIOHEHHE OT HOPMBI, TO BBI3BAHHOE aJANTOI€HOM BO3BpAIlllEHUE K HOPME CIEAYET PAcll€HHMBATh Kak
TepaneBTHYecKuil 3¢ dext. EcTecTBeHHO, YTO KOHKPETHOE BBIPAKEHUE TEPANIEBTHIECKOTO 3 (eKTa 3aBUCUT OT
xapaktepa 3a0oiieBaHMH, KOTOpPBIM  cTpajzaer mnanueHT. OJHaKo, axkTHBHpyeMas  aJalnTOreHOM
HelporymopanbHas CHCTEMa MOXKET Pa3BHUTb JIIO0OH BuA (apMakoJOruyeckoro g dexra myTeM H3MEHEHHS
YPOBHS COOTBETCTBYIOIINX TOPMOHOB.

Hampuwmep:

® Ba30JMIIATOPHBIH  A(QQEeKT: TOpMOHBI THIOPH3a — aJAPCHOKOPTUKOTPOITHBIN, THPEOTPOITHBIH,

COMaTOTpOHHLIﬁ, AJIbJOCTCPOH; TOPMOHBI TUIIOTaJIaMyCa — Ba30IIPECCUH, aHTI/I,Z[I/IypeTI/I‘IGCKI/Iﬁ TOPMOH;




buopagukanet 1 AutrokcuaanTsl 2017 Tom 4, No2

® IMMYHOMOYJIUPYIOIUH 3(PQPEeKT: TOPMOHBI TUNO(MU3a - TUPEOTPOIHH, COMATOTPONHH, APTHHHH-
Ba30IPECCUH U OKCUTOLIUH;

® IPOTUBOBOCTIAJUTENBHBIN 3()()EKT: KOPTUKOCTEPOUIBI

® AHTUTUIIOKCHIECKUH 3PP EeKT: aprHHIH-Ba30IPECCHH

® ICTOKCUKAIIMOHHBII U aHTUOKCUAAHTHBIN SPPEKT: THPEOUIHBIE TOPMOHBI, KOPTHKOCTEPOUIBI.

® TICUXO3MOIMOHAIBHBIA MObEM: SHAOP(UHBI.

Takum oOpazom, kBamudUKalus 030Ha B HHU3KUX J033aX KaK aJanToreHa CO37aeT MPEeIMOCHUIKH I
OOBSICHEHHSI OCHOBHBIX OCOOCHHOCTEH ero (apMakojgorudeckoro mnpodwis. Jlas MpoBEepKH THUMOTE3BI 00
aJanTOTeHHOM JeHCTBHM 030Ha HEOOXOMUMO TIIPOBEPUTH — COMPOBOXKIAETCS JIM YCIENIHBIH Kypc
030HOTepanuu romeoctarnieckuM 3¢ dexkrom. Tak kKak romeocras sBIEHHE YHHBEPCAIbHOE, TO B KauecTBE
MOKa3aTens FrOMEOCTaTUIeCKOTo JISHCTBUSI MOXKHO BBIOpATh 000 )KN3HEHHO BayKHBIN MOKA3aTeNlb COCTOSHUS
opranu3ma. B kauecTBe TaKOBOIO HaAMH BBHIOpaHBI XOPOILO M3YYECHHBIE H JIETKOJOCTYITHbIC apaMeTphl Oenoi
KpoBU. JIOMOTHHUTENHFHBIM JIOCTOMHCTBOM BBIOPAaHHOTO TapaMeTpa SIBISETCS W3BECTHAS YYBCTBUTEIBHOCTD
YpOBHS JIEHKOIIMTOB KPOBM K TOPMOHAJbHOMY CTaTyCy oOpraHusmMa, a 3HauuT K aKTUBHOCTHU
HEHPOTryMOpalIbHOU CUCTEMBI TOMEOCTA3a.

Hamu paspaborana cnernmansHas mnporpamma 3-Navigator (www.ozoneprotocols.org), KoTopas
paccuMThIBaeT MHTETPATIHLHOE OTKIIOHEHUE MPOIICHTHOTO CO/IEPKaHHsI MOHOILIMTOB, 03MHO(IIOB, 6a30(pHIOB U
NAJIOYKOSIICPHBIX  HEUTPOMWIOB OT CpeJHHMX 3HAYCHUI COOTBETCTBYIOUIMX HOpM. Kak mokasbIBaer
CTaTHCTUYECKUI aHaln3, Ha3BaHHOE MHTErpalbHOE OTKJIOHEHHE MOHOTOHHO PacTeT B TeUEHHE KU3HEHHOI'O
[UKJIa TIAIIMEeHTa U MOXKET HCITOJIb30BAThCS IS OIEHKH €ro aJanTallMOHHOTO Bo3pacta. CyIIecTBYeT Takke
CTaTHCTUYECKass 3aBUCUMOCTh MEX]y KOHIIEHTpaluei IMM(GOIMTOB W THUIIOM TEKyIIed ananTaloHHON
peaxiun manueHTa. [Iporpamma O3-HaBuratop uCHonb3yeT 3TH 3aBUCHMOCTH ISl pacdeTa alalTalliOHHOTO
Bo3zpacta (AB) m Tmma amantanmonHolt peaknmn manueHTa (Jleiikorect). Ilporpamma wumeer Takke
BCTPOEHHBI MOJYNIb pACHO3HABAHWS THUIA AJaNTAllMOHHON peaKIWHd 110 CIHEeIHaTbHOMY OIPOCHUKY
(ITcuxortect) [1]. Ilomp3ysich 3TO¥ mporpaMMoil, Bpad MOXKET BHAETh Ha 3KpaHe KOMIbIOTEpa Tpaduk
JUHAMHUKY U3MEHEHHS aJalTallMOHHOTO BO3pacTa MalHeHTa B XOje Kypca o3oHoTepamud. KpoMe 030Ha, MBI
W3ydaid JeWCTBUE Ha aJaNTalMOHHYI0 CUCTEMY ABYX APYTUX MEIUIWHCKUX Ta30B — MHEPTHOTO T'a3a KCEHOHA
¥ BOCCTaHOBHUTEINII BOJOpOJa. BEIOOp 3THX Ta30B CBS3aH C TEM, UYTO CHEKTPHl MX (PapMaKOJIOTHYECKOU
AaKTUBHOCTH TPAKTUYECKH HACHTUYHBI CO CHEKTPOM O030HA. /{71 MPOBEpPKM aJeKBaTHOCTH METO/a OLEHKH
paboThl cucTteMbl romeocrasza mo mnporpamme O3-HaBuratop, HamMu TPOBEICHO HCCIEAOBAHUE BIHSHUS
rIyOOKOH TpaHCKpaHUAILHOW MarHUTHOW cTuMyisiiuu Mo3ra (ATMS) Ha aganrtanuonsslid Bozpact. dTMS B
OCHOBHOM T'€HEPHUPYET MUKPOTOKH B JIOpPCOJIATEPAILHOM OT/IENe MPEePPOHTAILHONW KOPBI TOJOBHOTO MO3ra,
OJTHAKO CTHMYJISIIHS 3aXBaThIBa€T Takxke Oojiee TNyOOKHe O0JIaCTH TOJIOBHOTO MO3Ta, B TOM YHCIIE
MPOMEXKYTOUHBIA MO3T BKJIIOYas TrumoTtanamyc u runodus [3]. B pesympraTre MWIOTHOTO HCCIENOBaHHUSA B
KOTOPOM TIPUHSIIO ydacTre 49 moOpoBOJBIEB B Bo3pacTe oT 35 mo 62 mer (cpemuuii Bo3pact 52 roga). Bes
rpyIma J00pOBOJBIEB COCTOSIIA M3 MAIlUEHTOB MPOXOJAMBIINX PEAOUIUTAINIO Tocie 12-HeaembHOTro Kypca
NPOTUBOBUPYCHON Tepamnuu (codocOyBUp+aaKiaTochup) Mo MmoBoxy XpoHudeckoro renaruta C B KIMHHKE

npeanpuatus «9KoHuka» B nepuo 2015-2016 rogos. B pe3ynbrare ucciegoBaHus yCTaHOBJIEHO:
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ekypc ozoHorepanuu (AHT-O3, 200 wmn ayrtokpoBu, 200 MI 030HO-KHCIOPOTHOW CMECH C
KOHIEHTpanuel o30Ha 20 Mr/i, MHTEpBAI MEXAY NpOoUeAypaMu — IBa JHsI, KOJMYECTBO MPOLEAYpP B TEUCHHE
Kypca BapbupoBasio OoT 6 10 12) BBI3BIBaCT 3aKOHOMEPHYIO 3aTyXarollylo KoJaeOaTeNbHYI TUHAMUKY
OTKJIOHEHHS TPOLEHTHOTO COJIEPKAHUS MOHOIIMTOB, MAIOYKOSAEPHBIX HEUTPOPUIOB, 303MHOPHUIOB H
0a30(MI0B OT COOTBETCTBYIOIIMX CPEIHMX 3HaueHHUH HOpMBL. Kypc mponenyp cuuraeTcs 3aKOHUYCHHBIM (Tak
Ha3bIBaeMbIH ‘‘TIPaBUIIBHEIN Kypc”), B cirydae pe3koro (16-32 roma) ymensinenns AB, koTopoe TpakTyeTcs Kak
aganranmonHoe omonoxenne (AO) mo Jleiikorecty u [lcuxorecty mporpammer O3-HasuraTop.

¢ AO B ciy4ae mpoBemeHHS “‘IPaBUIIBFHOTO Kypca’ O30HOTEpallié MPOAOIDKaeTcs B cpeaHem 4.5
Mmecsina, nocie yero AO mo Ilcuxortecty m Jledikotecty mporpammbel O3-HaBuratop Bo3Bpamiaercsi K
OMOJIOTMYECKOMY BO3pacTy, a MalWeHT OIIylaeT CyObeKTUBHOE yXYAILIeHHE cOocTosHU. [Ipumep AuHAMUKH
aJanTalMOHHOr0 Bo3pacTa nokasaH Ha Puc.1.

e xypc npoueayp dTMS BrizbiBaeT pe3koe cHkeHre AO 1o [lcuxoTecTy u KoJaeOaTeIbHYIO JUHAMUKY
o Jlefikotecty mporpammel O3-Hasuratop. Jlononaenne kypca mpoueayp dTMS aByms-tpems mporenypaMu
AHT-0O3 oxka3blBaeT SpKO BBIPAKEHHOE cuHepruyeckoe aeiicteue Ha AO mo mporpammam Jleikorect u
IIcuxorect nmporpammer O3-Hasurarop. (cm. Puc.2)

¢ 00paboTKa KPOBU BOJIOPOJIOM MPEBOCXOTHO cHIkaeT AB mo mporpamme Jlelikorect O3-Hapuratopa u
OKa3bIBa€T HE3HauWuTenbHOEe BiMsHHE 10 Tmporpamme Ilcumxotect O3-HaBuratopa. Iloouepemnoe (c
WHTEPBAJIOM JBOE CYTOK) NPUMEHEHHE TMPOLEAyp ayToreMOTepalmud O30HOM H BOJOPOAOM OKa3bIBacT
CHHEPru4ecKoe JIeHCTBUE, YCTpaHsieT KoliebaTenpHylo quHaMuKy AB u cokpammaer cpoku HactyruieHus AO
(Puc.3).

® MHTASIIINA KCEHOHOM m30mparenbHo BIusai0oT Ha AB mo Ilcuxorecty mporpammbl O3-HaBuratop.
JononHeHne WHraidanuii KCEHOHA MNpOoLEAypaMd O30HOTepanuu cHibkaroT Takxke AB mo Jlelikorecty
nporpammsl O3-Hasuratop (cm. Puc.4).

OunHaMuka napaMmeTpoB ne4YyeHUA OduHamMmuka napamMeTpoB ne4vyeHua
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Puc. 1. JlunamMuka OTKJIOHEHUH MOHOIIUTOB, 303WHO(PUIOB, 6a30(pUITOB U 11/ HEUTPO(DHUIIOB OT
CpeIMH HOPMBI (CJIeBa ) ¥ afanTalmoHHOro Bo3pacta 1o Jlelikorecty u [lcuxorecty (crmpaBa)
narueHTa ['M B epuof mpoBeaeHUs Kypca 030HOTEpaNyy U B TTOCleAyrolue 6 Mecsies. BHU3y
yKa3aHblI JIaThl TPOBEACHUS TIPOLIEYP OOJIBINON ayToreMoTepanuu (103a 4 Mr). 31ech U ganee
MIPUBEICHBI CKPUHIIIOTHI dKpaHa padoTarorieit nmporpammel O3-HaBurarop
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[OuHaMMKa napameTpoB NeYyeHns OuHamMHKa napaMeTpoB NeYeHHA
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Puc. 2. CneBa - u3mMeHenue afgantannoHHoro Bo3pacra nanuenta CT. B xozae npoueayp uundysuu
030HHPOBAHHOTO (PU3HOIOTHUECKOTO pacTBOPa (OTMEUCHBI OJTMHAPHBIMU CTPEIIKAMU) U
rIIyOOKOH TpaHCKpaHUATLHON MarHUTHOU cTUMYISuH (ATMS) (oTMe4ueHBI JBOMHBIMU

ctpenkamu) no Jletikorecty (BLOOD) u IIcuxorecty (PSY) , cripaBa — usmeHnenue
JeKO(pOpMYIIBI ATOTO e MAallMeHTa B X0e Kypca JeueHus. JmutenbHocTh Kypca DTMS

OTMEYEHA JKUPHOM JINHUEH

Eynamics of the treatment parameters *D*ynamics of the treatment parameters
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Puc. 3. lunaMuka HanpspKEHHOCTH JIeHKo(pOpMyIIbl (cIeBa) U aJanTallMOHHOTO BO3pacTa,
paccuntanHoro no Jleitkorecty (blood) u Ilcuxorecty (PSY). ITatmment OH, 6uonornyeckmit
BO3pacT 62 roja. Y4acTBOBaJ B HKCIIEPUMEHTE, KATYSICh Ha yIaI0K CUJI, allaTUIO U 001IIee
HEJIOMOTaHHe, BBI3BAHHOE KYPCOM IPOTUBOBUPYCHOM Tepanuu XpoHudyeckoro remnarura C
(rerotun 1b). O6o3nauenue Ha pucynke: H2-saline — ®P, HacwienHsli Bogopoaom, 200 mi,

0O3-saline — O®P (koHlEHTpaLUst 030HA -2 MI/MI)
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Dynamics of the treatment parameters Dynamics of the treatment parameters
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PI/IC 4. ITauuent I'n. buonoruyeckuii Bo3pact — 38 set. Jluarnos — xpoHuueckas
ycranocTs. CiieBa - IMHaMUKa U3MEHEHUSI OTKJIOHEHUH ITPOLIEHTA MOHOIIUTOB, MAJIOYKOSIEPHBIX
HeHTpodunoB, 6a30PUIOB,  Y03UHO(PHUIOB OT CPEIHETO 3HAYCHHSI COOTBETCTBYIOIIEH HOPMBI, a

Tak)ke YPOBHsI KOPTU301a U TUpoKcuHa. CripaBa — TMHAMUKA a/IaliTAlMOHHOTO BO3PacTa,
paccunTanHoro noamnporpammoit «Jleiikorect» (BLOOD) u noanporpammoii «IIcuxorecT»
(PSY) nporpammer O3HaBurarop. B HuxHEl yacTu rpad)MKoB yKa3aHbI JaThl TPOBEICHUS

aHanu30B. [IpoTokon Kypca KCEeHOHOBOM Tepanuu cM. B Tabmiuie |

Tabmuua 1. [IpoTokon Kypca U IMHAMUKa afanTallMOHHOW peakuy manuenTa [71. B xoxe Kypca

KCCHOHOBBIX I/IHFaJ'IHLII/Iﬁ

Date = Remarks Adaptation (blood) Adaptation (psychotest)

29/01 ™ control stress+++ low level {unsatisfactorily) Reaction training - Level very low

01/02 7 control stress++ low level {unsatisfactorily) Reaction training - Level very low

11702 ™ Xe stress+++ low level (unsatisfactorily) Reaction moderate activation - Level very low

12702 ™ xe mederate activation+++ middle level (satisfactorily) Reaction moderate activation - Level low
13/02 ™ xe increased activation+++ middle level (satisfactorily) Reaction moderate activation - Level low
17102 ™ xe stress++ low level (unsatisfactorily) Reaction mederate activation - Level middle
1902 & xe moderate activation+++ low level (unsatisfactorily) Reaction moderate activation - Level middle
21702 ™ xe training+ middle level (satisfactorily) Reaction moderate activation - Level middle
2302 & control training++++ middle level (satisfactorly) Reaction moderate activation - Level low

01/03 2 control moderate activation+++ middle level {satisfactonly) Reaction moderate activation - Level middle

3 IMPUBEACHHBIX BBIINIC JaHHBIX MOXHO CACIATh CICAYIOIIUC BLIBO/AbI:
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1. [Mockonbky HehapMaKoJIOTHYECKOE BO3ACUCTBHE - DICKTPOMArHUTHAS CTUMYJISIIHS MO3Ta
(dTMS) BBI3BIBaET peakiiuio OENol KPOBH MPUHIMITHATIBLHO CXOIHYIO C PEaKIUei Ha 030H, BOJOPO/] U KCCHOH,
MOJKHO CJieJlaTh JIOTMYECKUI BBIBOJ, 4TO perucrpupyemsie mno Jlelikorecty mnporpammsl O3-Hasurarop
aJlanTalMOHHbIE CIBUTH MOJ JEHCTBHEM MEIUIMHCKUX ra30B CBS3aHBI C BIMSAHHUEM (IIPSMBIM JJI1 BOJOPOJA U
KCEHOHa WJIM OINOCPEAOBAaHHOE Yepe3 MPOLYKTHl O30HOJIM3a KPOBH JUIsI O30HA) HA BBICHIME IICHTPHI
HEUPOTyMOpaJbHOW CUCTEMBI;

2. Oco0CHHOCTH TPOIYKTOB B3aUMOACHUCTBHSI 030Ha M BOAOPOJAA C KPOBBIO JAUKTYIOT XapakTep
peaxkuy ananTaqdoHHOM CHUCTeMBL. B paMkax HMCHONB3yeMOro HamMH METOAA, Mbl OLIGHUBaeM OCOOEHHOCTU
B3aMMOJICHCTBUS HEHPOTyMOPAIbHOW CUCTEMBI C UCCIEAYEMBIMM ra3aMH 10 MX BIMSHHUIO HAa NICUXWYECKHHA U
COMATHUYECKUI KOMIIOHEHT IICUXOCOMAaTHYECKOro cocTosiHus uvenoBeka Mo Ilcuxorecty u Jleiikorecty
nporpammbl O3-HaBuratop cooTBeTcTBeHHO. IIpu Bcell yCIOBHOCTH TaKOro JEIEHHs, MOXKHO CKa3aTb, YTO
cimabas peaknus [IcuxorecTa Ha Kypc Tepanuy MEIUITHCKIM Ta30M COOTBETCTBYET cIabOMy BO3JIEHCTBHUIO Ha
TaJaMHYECKYI0 9aCTh THIOTAIAMO-TUIO(U3apHOTO KOMITIeKca U Ha000poT. COOTBETCTBEHHO cllabasi peakmus
JleiikoTrecta O3Ha4yaeT cinaboe BIUSHHE HA THUNOMU3 W KOHTPOIUpPYEMBbIE UM TepupepUyIecKhe >Kene3bl
BHYTpPEHHEH ceKkpernuu U HaoOopoT. [IpomykT B3amMomeicTBHs 030HA C KPOBBIO, BEPOSATHO, AKTHBHUPYET
MPEUMYIIECTBEHHO IIEHTPaTbHOEe 3BEHO HEWPOTyMOpadbHOW CHCTEMBI — THUIOTaIaMO-THHO(GHU3apHBINA
KOMILJIEKC, YTO MO3BOJISIET aIallTAllMOHHOM CHCTEME Pa3BUTh MONHOLUEHHBIN nporecc AO B €ro NCUXUYECKOM U
comarndeckoM m3MepeHun. O003HauMM >(()EKTHBHOCTh AEWCTBUS O30HOTEPAIMK HAa aJalTalllOHHYIO
cucremy kak (Jleitkotect+++, [lcuxorect+++).

3. Bonopon BeposiTHEe BCEro OKa3blBae€T PErylHpYIONIEe BO3JEHCTBHE Ha  ypOBHE
nepudepuIecKux SHAOKPUHHBIX xKernes, HOpMaNu3ys KOHIIEHTpaIuu TJTIOKOKOPTHKOUIOB,
MUHEPAJOKOPTUKOUAOB, TOPMOHOB IIUTOBUIHON *kene3bl U T.A. Kak Obulo MmokazaHo paHee, KOHIIEHTpaLus
SHJOTEHHOTO BOJIOPOJia B MO3T€ B JECSATKH pa3 HUXKE YPOBHS ITOTO ra3a B II€UEHHU, MOYKAX U CEJIE3CHKE.
Bo3MoXHO, 3TO sIBIsieTCs NPHYMHOW W30MPATENBHOCTH JEMCTBUS BOJOPO/a HA pas3iIU4YHbIC 3BEHbBS
9HIOKpUHHON cucTeMbl. O003HauUM 3((EeKTHBHOCTD JACUCTBHUS BOJOPOTHON Tepamuu Kak (JlelkoTtecT+++,
ITcuxotect+).

4, Kcenon, HaobopoT, oOKka3piBaeT BBIpaXeHHOE BiMsHHE Ha Ilcuxotect, Majmo BiMss Ha
Jleiikorect. M3BecTHO, YTO KCEHOH B TEPANeBTUYECKUX KOHIICHTPAIWSIX BIUSAET Ha (DYHKIMM CTBOJA MO3Ta,
BBI3BIBAS YMEPEHHBI THIEpPIHOd, Opaaukapauio, siidoputo [2]. OueBUIHO, UYTO JAEHCTBHE KCEHOHA
3aTparuBaeT TakXke (PYHKIHUW THIOTalaMyca, 4To W oOHapyxkwuBaercs [IcMXOTecToM B OCTaTOYHOM BHJIE B
NOCTHUHTAJSIUOHHBIN nepuon. O603HauuM 3¢p(PpeKTHBHOCTD 1EeHCTBUSI KCEHOHOBOM Tepanuu kak (Jlefikorect,
[lcuxorecT+++).

5. CoBMecTHOE IPUMEHEHUE 030HA U BOJOPOAA, & TAKKE 030HA U KCEHOHA UMEET CHHEPTUYECKHUI
3¢ dekr, kKoTopsIit MOXKHO 0003HaunTH (JleiikorecT++++, [lcuxorecT++++)

6. B menom, kak MHHUMYM Ha IpUMepe O30HOTEepanuu, YOeOUTEIbHO I0Ka3aHo, YTO MOAYJIH
Jletikotect u Ilcuxorect mporpammbl O3-HaBuratop anekBaTHO OIKCHIBAIOT MCHUXOCOMATHYECKUH CTaTyc
ManeHTa B XOA€ Kypca Tepannd ¥ B MPOMEXKYTKE MEXAY KypcaMHu. YUHTHIBas, YTO alITOPUTM pabOTHI

MPOTpaMMBI TOCTPOCH HA WJCHHOW 0a3e Teopuu HecrelpUIecKux alanTalliOHHBIX PeakIid OpraHu3Ma, 3TO
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MOATBEPXKIAACT TMPaBUIBLHOCTh  AalTAIlMOHHOTO TOAXO0Ja K OOBSICHEHUIO MEXaHW3Ma CHCTEMHOH
O30HOTCpAIIUH. YuuteiBas 3T0, HAaMH pa3pa60TaHa TAaKTHUKa NPOBCACHHUA KYPCOB 0O30HOTCpAIINU, IMMO3BOJIAIOIIAA
IMOJIYYUTh TapaHTHPOBAHHOC aJallTAllMOHHOC OMOJIOXKCHUEC OpraHn3dMa IalluCHTa. C MeTOI[HKOﬁ MOXHO
03HAKOMHMTCS Ha caiite www.ozoneprotocols.org B pazaene «MHcnekrop Kypca. PykoBonctBo»
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HCCJIEJOBAHUE MEXAHU3MOB JIEUCTBHS O30HA

HA 3JIOKAYECTBEHHBIE KJIETKHU

' Huaicezopodcras 2ocydapemeennan meduyunckas axademus

? Hayuonanvnuiii uccredosamensckuti Husce2opodckuti 20¢yoapcmeenmbiil yHugepcumen

um. HU. Jlobauesckozo, e. Husicnhuii Hoseopoo, Poccust

B oskcnepuMeHTe wH3ydanoch BIHMSHME — XMMHOIpenapara JIOKCOPYOWIIMHA M O30Ha Ha
xu3HecrnocoOHocTh HopManbHbIX Chang liver (Ch.l.) u 3moxauecTBenHbIX SK—HEP-1 kieTok neueHu
B KYJIbType. YCTaHOBJICHO CXOJHOE TOBBIIIEHHE CBOOOIHOPAANKAILHOTO OKUCICHHS MPH JICHCTBUN
030Ha M JOKCOpYOHMIIMHA KaK HM30JIMPOBaHHO, TaK W B codeTaHuu. [lokazaHo, 4TO HamOombIIeH
[IUTOTOKCUYHOCTBIO  O0JIaJIaeT JOKCOPYOMIIMH B OTHOIIEHHMHM KaK HOPMAJbHBIX, TaK U
3JI0KQueCTBEHHBIX KJIeTOK. O30H KaK M30JMPOBAHHO, TaK U B KOMOWHAIIMY C JOKCOPYOHIIMHOM TaKKe
NPOSIBIST BBIPAKCHHYIO ITUTOTOKCHYHOCTH. [log delicTBMEM 030HA HW3MEHSeTCS — COfep)KaHue
(depmMeHTa Kacmasbl CXOIHO ¢ gokcopyounuHoM. [Ton neiicTBreM 030HA BHYTPHU KIIETOK 00pa3yroTCs
HEPOKCHUIBI.

KirueBble ci1oBa: O30H, 3JIOKQYCCTBCHHBIC KJICTKH, KacClla3a, ICPOKCUI.

We studied the effect of ozone and Doxorubicin on viability of normal and malignant liver cells
in culture. It found similar increase in free-radical oxidation action of ozone and doxorubicin both
alone and in combination. It demonstrated that doxorubicin has the highest cytotoxicity against both
normal and malignant cells. Ozone both alone and in combination with doxorubicin cytotoxicity also
exhibited pronounced. Under the influence of ozone varies. The content of the enzyme caspase
similar to doxorubicin. Under the influence of ozone inside the cells will be delighted peroxide.

Key words: ozone, malignant cells, caspase, peroxide.

B Hammx sKkcrepuMEeHTaIbHBIX UCCIIEIOBAHUX, BHITOJHEHHBIX HA TA0OPATOPHBIX )KUBOTHBIX C
MEPEBUTON OIMyXOJbI0 MOJOYHOW JKeNe3bl TMOKa3aHO, YTO JeHCTBHE 030HAa Ha matomMopdo3
3JIOKQYE€CTBEHHBIX KJIETOK COMOCTaBUM C JIEWCTBHEM W3BECTHOTO XMMHOIMpEMapaTa JOKCOPYOHUIMHA.
[1, 3]. Jns yTouHEHHs] MEXaHW3MOB JCHCTBHS O30Ha HEOOXOAMMBIM SIBUJICS TEPEXO0] OT
SKCHEPUMEHTOB Ha LIEIOCTHOM OPTaHU3ME KMBOTHOTO K KYJIBTYPE 37I0KaU€CTBEHHBIX KIIETOK.

Leab padoThl — MPOBECTH CPABHUTENHHOE M3yUEHHUE BIUSHUS JOKCOPYOHWIIMHA U 030HA Ha

JKM3HECITOCOOHOCTh HOPMAJIbHBIX U 3JIOKaAYECTBCHHBIX KJICTOK YCJIOBCKA.
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MarepuaJbl 1 METO/bI

DKCIepUMEHTHI IPOBOMIUCH HAa KYJbTUBHPOBAHHBIX KIETKAX:

1. HopmanbHOU niedyenu yenoeka Chang liver (Ch.L);

2. ageHokapuuHOMbI neyeHu yenopeka SK-HEP-1.

HcnpiTyemble cpelibl TOTOBUJIM cleAyromuMm oOpa3zom: B 50 M cpeabl Ui BbIpalldBaHUs
KJICTOK, BBOJIWJIN:

a) mokcopyouruH B go3e 0,004 mr;

6) 150 M xucmopopa; B) 150 M1 030HO-KHUCTOPOAHONW CMECH ¢ KOHILIEHTpaIuen o30Ha 25 mr/i;

) cpena ¢ kuciaopoaoM + nokcopyounun 0,004 mr;

1) cpeia ¢ 030HO-KUCIOPOHOM cMechio + nokcopyouniun 0,004 mr.

O30HO — KHCIOPOAHAsT Ta30Basi CMECh MOCTYMAJIa CO CKOPOCTHIO | JI/MHH B TeUEHHE 5 MUHYT U3
reHepatopa o3oHa Ksazap (Hwxumii Hosropon). Cpemy, Ha KOTOpPOW BBIPAIUBAIKNCH KIIETKH,
3aMEHSUTU Ha Cpe/ibl, COOTBETCTBEHHO a, 0, B, T, 1.

[TpoBepKy KJIETOK Ha >KM3HECIIOCOOHOCTH IMPOBOJWIN [0 BOCCTAHOBJIEHHUIO COJIEH TeTpa3oius
MTT (Sigma,CIIIA) [2, 4]. Konmenrpamuio ¢epMeHTa Kacmasbl -3 ONPENeIsId  METOJIOM
ummyHodepmenTHoro ananuza Human —Caspase-3 Instant ELISA.

[TomyueHHble pe3yabTaThl CTATUCTHYECKH 00paboTaHbl C MOMOIIBIO TaKeTa MPUKIAJHBIX
nporpamm Biostat.

Pe3syabTaTsl

Ku3HecnocoOHOCTh KJIETOK HaNpsIMyIO CB3aHa C aKTUBHOCTBIO (DEPMEHTOB OKCHAOPEIYKTA3.
CHuXEeHHuEe aKTUBHOCTH JIaHHBIX (EpPMEHTOB YKa3blBa€T Ha BBIPAKEHHYIO LUTOTOKCHYHOCTh
JIOKCOpPYOUIIMHA B OTHOLIEHUM HOPMAJIBHBIX KJIETOK MEYeHM (ITOKazareib JKu3HecrnocooHocTu 3,5%)
U 0COOEHHO 3JI0KaUeCTBEHHBIX KJIETOK ME€YEeHHU (TOoKa3aTelb ku3HecrnocodHoctu 1,56%). Beenenue B
KyJbTYpaJlbHYl0O  Cpely O30HO-KHUCJIOPOJHOW CMECH BBI3bIBAJIO  0O0pa3oBaHME IPOIYKTOB
B3aMMO/JICHCTBUS 030HA C OMOOPTaHWYECKMMHU COEIMHEHHSMM (030HH]IBI). DTH NMPOJYKTHI, MO BCeH
BUAMMOCTH, TOBPEXKIATH KJIETOYHBIE MEMOpAHBl M TOJABISIIM AKTUBHOCTH OKCHJIOPEAYKTa3, 4YTO
IPOSIBIISIIOCH CHMDKEHHEM TokazaTtened sku3HecnocoOHocTH (4,54% - 1Uisi HOPMaJbHBIX KJIETOK U
16,5% - 1uia 3710Ka4eCTBEHHBIX KJIETOK IMedeHu). KoiauuecTBeHHbIE pPa3Nuuus HOPMAIbHBIX U
3JI0KAQUECTBEHHBIX KIJIETOK MOXHO OOBSCHUTH Oojiee MOIIHONW aHTHOKCHUIAHTHOW 3aIlUTOMN
3JI0Ka4€CTBEHHBIX KJIeTOK. CoueTaHHOE UCTIOIb30BaHUE TIOKCOPYOUIIMHA U KUCIOpOoJa IMOKa3alo, YTo
IpUMEHEeHHE JBYX areHTOB OKa3bIBaeT 0ojiee BEIPAKEHHOE JCHCTBUE Ha HOPMAJIbHBIC KIIETKH, a HE Ha
37I0KaueCTBEHHBIE, UMEIOIIKE 00Jiee BHIPAKEHHYIO0 aHTHOKCHAAHTHYIO cucTeMy 3amuThl. CoueTtaHue
JIOKCOpYOUIIMHA U 030HA COTIPOBOXKIAIOCH CHUKEHHEM >KU3HECTIOCOOHOCTH KaK HOPMAJIbHBIX KJIETOK
10 7,9%, Tak U 37I0Ka4eCTBEHHBIX 10 2,6%. OTinuyne 3TUX moKa3arenei oT TeX, YTO MOJy4eHO MpH

JIEHCTBUH M30JMPOBAHHOTO BBEJICHUS JTOKCOPYOUIIMHA U OKHCIIUTEIIEH CBSI3aHO, 10 BCEH BUIUMOCTH,
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C B3aMMOJEUCTBUEM ATHUX (PAKTOPOB MeXay cOOOM M KOMIOHEHTaMM KJIETOK, B TOM YHUCIE MU C
AQHTHUOKCH/IaHTaMHU.

[IpoBeneHHBIE HCCIEIOBAHUS TOKA3alM, YTO JOKCOPYOMIIMH 00JIaaeT BbIPAKEHHOM
LUTOTOKCUYHOCTBIO U B OTHOLICHMHM HOPMAJIbHBIX KIJIETOK IE€YEHU, U OCOOEHHO 3JI0KaueCTBEHHBIX
KJIETOK IeyeHu. [IpuMeHeHne Kucinoposa B MOHOPEKUME HE U3MEHSET COCTaB CPebl Ul KIETOYHOM
KyJbTYypbl W HE MeIaeT MNpojudepanuy KIETOK. BBeneHune B KyJabTYpalbHYIO Cpeny O30HO-
KHUCJIOPOJIHOM CMECH  MPOSBISIETCS  CHMJKEHHUEM  IIOKazareseu KU3HECTIOCOOHOCTH IS
3JI0KAYECTBEHHBIX KJIETOK ImeyeHH. CoyeTaHHOE MCIIOJb30BaHME JOKCOPYOMLIMHA M KHUCIOpoJa
OKa3bplBaeT 0ojiee BBIPAXKEHHOE JEHCTBME HAa HOPMalbHbIE KIETKH, @ HE Ha 3JI0KaYeCTBEHHBIE,
uMmerole 0oJiee BbIPaXKEHHYIO aHTUOKCUIAHTHYIO CUCTEMY 3aiuThl. CoueTraHue NOKCOpPYOMIIMHA U
030HA COIPOBOXK/JIAETCS] CHIPKEHNUEM KU3HECIIOCOOHOCTH M HOPMAJIBHBIX KJIETOK M 3JI0Kaue€CTBEHHBIX
KJIETOK.

depMeHTaMH, CIIOCOOHBIMU BBI3BIBATh aIONTO3  KJIETOK, SBJIAIOTCA Kacmassl. B Hamewm
UCCJIEJOBAaHUM OIIEHUBAJIOCh COJEp:KaHME Kaclasbl-3. B HOpManbHBIX KIIETKAaX MEYEHU HU3MEHEHHM
KOHIEHTpaluil Kacma3bl—3 He ycTaHoBieHO. Camasi BbICOKas KOHIEHTpalus OTMedalach Ipu
BO3/ICIICTBUM Ha 3JIOKAYECTBEHHbIE KIIETKH Aokcopyounnnom 4,760 + 0,06 pg/ml, B 30 pa3 Bbiie,
YeM B KOHTpOJIe. DTO MOATBEPHKJIAJIO BBICOKYIO allONTOTHYECKYIO aKTUBHOCTb JJAHHOT'O LIUTOCTATHKA.
BBenenve 030HMpPOBAaHHOM Cpelbl YBEIMYMBAJIO KOJIMYECTBO Kacma3dbl B 11 pa3 um cocTaBisio
2,672+0,02 pg/ml. Ilpu cmene cpenbl sl BBIpAIIUBaHUS KIETOK HA CpPedy, COACPIKAIILYIO
JIOKCOPYOUIIMH M 030H, KOJIMYECTBO Kacmasbl yBeiauuuBasioch B 13 pa3 (2,043+ 0,03 pg/ml),
TOKCOPYOUIMH U KucIopoa B 16,6 pa3 (2,672+0,02pg/ml).

Bo BTOpOM 3KIIEpUMEHTE HCIOJIB30BATUCH KIETKU JIMHUU LIEPBUKAJIBLHONW KaplIMHOMBI YeJIOBEKa
HeLa Kyoto, skcnipeccupyrormue cencop nepokcuna Bogopoaa HyPer2 (muaust HeLa-Kyoto-HyPer2).
Cencop HyPer2 uyBctBuTENEH Kak K u3MeHeHMsIM ypoBHA H»O,, Tak u ypoBHs pH BHyTpH KIETOK.
s Toro, 4roObl MCKIIIOYUTH BEPOSITHOE BiIMsHUE M3MeHeHuM pH Ha QuyopecieHTHbIe CBOMcTBa
HyPer2, Bce skcniepuMeHTH AyOJMPOBAIUCh HA TAKOM K€ KJIETOYHOW JIMHHUH, SKCIPECCUPYIOIIeH
cencop pH SypHer2, npeacrasnstomuii co6oit H,O,-HeuyBcTBUTENbHBIN aHamor HyPer2 (nuHus
HeLa Kyoto-SypHer2). HyPer2 u SypHer2 DOxcnepuMeHT NpOBOIWIICS Ha YCTaHOBKE Ja3epHOU
ckanupymomeil mukpockonuu Carl Zeiss LSM 510 Ha 6a3e uHBepTHpOBaHHOrO MuKpockomna Carl
Zeiss Axiovert 200 M ®dayopecuieHTHbIE M300pak€HUsI PETHCTPUPOBAIHUCH Kaxable 5 MHHYT B
TedeHue 7 yacoB. Peakius ceHcopa Ha0r01amach TONBKO MPH 100aBIEHNH KIETKaM MpeBapUTEIbHO
030HMPOBAHHOM Cpenibl. ITO MOATBEPKAAET POCT YPOBHA NEPOKCUAA MO BIMsIHMEM o030HaA. OTcroza,
3¢ ¢deKT 030Ha Ha amoITO3 3JI0OKAYECTBEHHBIX KIETOK MOXET NpOSBUTbCA Kak 4depe3 JeicTBhe

MEPOKCHU A, TaK U UCPE3 aKTUBAIUIO 10 JleflCTBHeM NEpOKCHUJa CUHTE3a KacClla3hbl.
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EFFECTS OF OZONE ON SPINAL CORD RECOVERY

FOLLOWING SPINAL CORD INJURY

Anesthesiology Department, International Medical School of Medipol University, Turkey

Aim: At the cellular level, spinal cord injury (SCI) provokes an inflammatory response that
generates substantial secondary damage within the spinal cord but may also contribute to its repair.
Besides intracellular antioxydant increase after exactly estimated oxidative stress; oxygen formation
and transport is also advanced by ozone. The Wnt family of proteins contributes to the development
of the nervous system, influencing cell proliferation. In the present study we evaluated the effect of
ozone on spinal cord injury in rats.

Material and Methods: Twenty-one male Sprague—Dawley rats were used. The rats were
randomly allocated into three groups (control, trauma and trauma+ozone). SCI was inflicted using
Allen’s spinal cord trauma method. The study was performed to determine the effects of ozone
therapy on rats with SCI in terms of locomotor strength clinically and neuronal injury, white matter
cavitation, edema, number of blood vessels, and expression of B-catenin immunohistochemically.

Results: Comparison of the locomotor strength scores revealed a significant improvement on
day 7 in trauma+ozone group.The groups were compared with regard to edema, neuronal injury and
white matter cavitation. Average PB-catenin levels were significantly different between the control
group (68.11 £ 0.43), trauma+ozone group (37.96 £ 2.16), and trauma group (25.46x£1.07) (F =
1677.74, df =2, p < 0.0005).

Conclusion: The results of this study indicated that ozone therapy accelerates the healing
process, increases vascularity, and reduces neuronal damage in rodents, suggesting that ozone therapy

may be an adjuvant treatment in patients with SCI.

Keywords: Beta-catenin, Ozone therapy, Rat, Spinal cord injury, Wnt pathway

Spinal cord injury (SCI) can occur as a result of severe neural trauma that sometimes causes a
chronic functional deformity. The patient population is usually young (16-30 years), but their survival
is expected to be long, requiring a prevention system to avoid undesirable life quality decrease and
high healthcare costs due to secondary injury following primary SCI. At the moment of trauma,
inevitable primary injury occurs whereas secondary injury develops over time involving greater tissue
damage. The factors influencing secondary damage are local inflammation, excitatory toxicity, and
significant oxidative stress. This damage occurs after the primary injury within daysand weeks. The

reaction of inflammation in the acute injury can be considered as a host defense mechanism that acts
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as a barrier to remove pathogens and tissue debris. Inflammatory cells travel towards the wound site
to trigger wound healing to end with recovery. However, this can result in an excess of undesirable
toxic molecules produced by inflammatory cells during the acute and chronic phases of spinal cord
injury causing unexpected tissue damage.

In the early stages of neural development, the Wnt family of proteins play an important role in
influencing cell proliferation and patterning, cell polarity and motility, axonal guidance, neuronal
survival and connectivity, and cell-cell adhesion. Three Wnt signaling pathways have been
characterized: the canonical Wnt pathway, the non-canonical planar cell polarity pathway, and the
non-canonical Wnt/calcium pathway. The canonical Wnt pathway leads to regulation of gene
transcription, the non-canonical planar cell polarity pathway regulates the cytoskeleton that is
responsible for the shape of the cell, and the non-canonical Wnt/calcium pathway regulates calcium
levels within the cell. These categories differ in that the canonical pathway involves the protein -
catenin, while the non-canonical pathway operates independently. Numerous supportive literature
points to the role of Wnt signaling pathways in the adult central nervous system (CNS) homeostasis
and diseases (eg.SCI). B-catenin is a dual-function protein, which regulates the coordination of cell—
cell adhesion and gene transcription; it is a subunit of the cadherin protein complex and acts as an
intracellular signal transducer in the Wnt signaling pathway.

Ozone is a chemical compound consisting of three oxygen atoms. Medical ozone is obtained via
an ozone generator in which oxygen (02) molecules obtained from a 100% oxygen source are divided
into two oxygen atoms after passing through an electric field and temporarily recombined in groups of
three oxygen atoms. Then, ozone is obtained as a gas. Systemic application of ozone leads to delivery
of super-enriched oxygen at a cellular level and optimizes cell function. Many biological effects have
been attributed to ozone, such as increased glycolysis, effects on red blood cells, effects on rheology,
bactericidal, fungicidal, and virustatic, immunomodulatory actions, and analgesic and
antiinflammatory effects. Application of low-dose ozone inhibits prostaglandin synthesis, release of
bradykinin and algogenic substances, and proteinase secretion from macrophages and
polymorphonuclear leukocytes. The present study was performed to determine the effects of ozone
therapy on rats with SCI in terms of locomotor strength clinically and neuronal injury, white matter
cavitation, edema, number of blood vessels, and expression of B-catenin immunohistochemically.

Experimental Design

The experimental study was carried out according to Animal Care and Use Committee at
Marmara University School of Medicine, Istanbul, Turkey approval protocol. Twenty-one male
Sprague—Dawley rats were used, each weighing 250-300 g and housed in a separate cage at the
Experimental Animal Implementation and Research Center (DEHAMER) of Marmara University.

The animals were provided a standard rodent chow diet and water ad libitum and kept at a constant
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temperature (22°C) under a 12:12 h light:dark cycle. In all of the surgical groups, the animals were
anesthetized by intraperitoneal injection of ketamine hydrochloride (90 mg/kg, Ketalar; Pfizer,
Istanbul, Turkey) and xylazine hydrochloride (10 mg/kg, Rompun 2%; Bayer United German
Pharmaceutical Factories, Istanbul, Turkey) and then placed on an operating board in the prone
position. During surgical preparation, the dorsal hair of each rat was closely shaved using an electric
razor, and the surgical field was cleaned and disinfected with 10% povidone—iodine solution and
draped with sterile towels. A posterior midline incision was made between the 5th and 10th thoracic
vertebrae. Following paravertebral muscle dissection, laminectomy of the 9th thoracic vertebra was
carried out. The rats were randomly separated into three groups (seven rats per group) using sealed
envelopes selected by a physician. In Group C (control group; n = 7): only T9 laminectomy was
performed. Group T (trauma group; n = 7): SCI was inflicted using Allen’s spinal cord trauma method
(2). Group O (trauma + ozone group; n = 7): SCI was inflicted using Allen’s spinal cord trauma
method, and ozone was applied. In all groups, the wound sites were closed using nonabsorbable
sutures. After surgery, medical air in Groups C, and trauma or 0.7 mg/kg ozone in Group O was
insufflated rectally once a day for 5 consecutive days (Medozon Compact; Herrmann Apparatebau
GmbH, Kleinwallstadt, Germany).

Routine bladder emptying was forced manually until spontaneous voiding was reached out.
Ketorolac was given to all rats at a dose of 50 mg/kg intraperitoneally for postoperative analgesia for
5 days.

Allen’s Spinal Cord Trauma Method

The instrument that had a 10-cm guide tube and inner rod (stainless steel, 5 g) was placed
perpendicular to the spinal cord. The trauma produced a dorsal surface spinal cord injury by an impact
effect of 50 g/cm?2 (2).

Locomotor Strength

The locomotor strength of the animals was rated using the Basso, Beattie, Bresnahan (BBB)
scale (21 points: ranging from no movement to full range) and recorded by a neurosurgeon blinded to
the groups on days 0, 3, 7, 14, 21, 28, and 35 following SCI (3).

Tissue Sampling

On day 35, all rats were perfused with intracardiac fixative solution (10% neutral buffered
formalin), and only the injury site spinal cord tissue samples were then dissected and fixed in 10%
formalin solution for 24 hours before tissue processing.

After embedding in paraffin, spinal cord tissue sections 4 um thick were stained with
hematoxylin-eosin (H&E) to assess spinal cord morphology and the number of blood vessels. The
spinal cord was evaluated for neuronal injury (3 points: mild to severe), white matter cavitation/cyst

formation (3 points: absent, few, > 5 in a single field), blood vessel ingrowth (5points: absent, few, >
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3), edema (+/-), demyelinization (3points: mild to severe), Inflammation (+/-), and hemorrhage (+/-)
by a histologist blinded to the groups.

Histomorphometric Analysis

Five serial sections from each sample and a minimum of five adjacent fields from each section
were quantified using a x40magnification. The number of blood vessels was evaluated
histomorphometrically using a semiautomatic image analysis system (University of Texas Health
Science Center at San Antonio (UTHSCSA) image tool for Windows version 1.28).

Immunohistochemical Analysis

Spinal cord sections 5 um thick were cut from paraffin blocks. The tissue blocks were selected
carefully after histological assessment of sections stained with H&E (hematoxylin acc. to Gill 11, cat.
no. 1.05174; eosin solution 0.5% alcoholic, cat. no. 1.02439; Merck, Darmstadt, Germany).
Following deparaffinization and incubation of sections with primary
anti-B-catenin antibody (1:100, C2206; Sigma-Aldrich, St. Louis, MO, USA), immunohistochemistry
was performed using the streptavidin—biotin method in a fully automated system (Benchmark Ultra;
Ventana, Tucson, AZ, USA). In the negative controls, the primary antibodies were omitted. All
sections were mounted with mounting medium (Shandon EZ-Mount; Thermo Fisher Scientific,
Waltham, MA, USA), and immunoreactive cells were evaluated using a Zeiss Axiovert Al
microscope and imaged using the AxioCam ICc5 (ThermoFisher Scientific, Waltham, MA, USA).
The presence of a Brown precipitate indicated a positive reaction with the primary antibodies. To
determine the immunoreactivity of the sections, a series of semi-quantitative analyses were
performed. The H-score was calculated using the following equation: H-score = ZPi (i + 1), where i is
the labeling intensity of value 1, 2, or 3, (weak, moderate, or strong, respectively) and Pi is the
percentage of labeled cells for each intensity, varying from 0 to 100%.

Statistical Analysis

The Mann—Whitney U test was used to compare inconsistencies with the normal distribution of
the data. Averages of the groups were compared using one-way ANOVA. Scheffé’s test was used for
post hoc analysis. In all analyses, p < 0.05 was taken to indicate statistical significance. Bonferroni’s
correction was used when necessary. SPSS 16 software was used for all analyses (SPSS, Chicago, IL,
USA). All data were evaluated in a blinded fashion and expressed as means = SD.

Results

Comparison of the BBB scores revealed a significant improvement on day 7 in Group O (U =
5.5,z2=-2.52,p=0.012). However, after the 35-day follow-up period, comparison of
the BBB scores showed no significant differences among the groups (U = 24.5, z=0.00, p = 1.00).
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The groups were compared with regard to edema, neuronal injury, and white matter cavitation.
Neuronal injury and White matter cavitation were grade 2 in Group T and grade 1 in Group O. Edema
was not detected in any of the groups (Figure 1A-C,Table I).

The average numbers of blood vessels were significantly different among Group O (20.89 + 3.03),
Group T (17.32 £ 1.68), and Group C (8.57 = 0.43) (F = 69.097, df =2, p < 0.0005).

Post hoc comparisons indicated significant differences among all three groups (Group O >
Group T > Group C) (Scheffé’s test, p < 0.014) (Figure 2). Average [B-catenin levels were
significantly different among Group C (68.11 + 0.43), Group O (37.96 + 2.16), and Group T (25.46 +
1.07) (F =1677.74, df = 2, p < 0.0005). Post hoc comparisons indicated significant differences among
all three groups (Group C > Group O > Group T) (Scheffé’s test, p < 0.0005) (Figures 3A-C, 4).

Table I: Hiztological Evaluation of the Groups

Groug & Group T Group O

Neuronal injury 0 2(+) i+
White matter cawitation 0 A+ 1i+)
Edama ] 1] ]
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Figurs 1: Hematoxylin and sosin staining; A) Group C; B) Group T, C) Group O. (Black arrows indicate meurcnz, stars indicate blood
vazzals).
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Figurs 2: Mumberz of blood vesselz in the differant groups
(* p = 0.0003).
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Figure 3 Immunochiztochemical staining for B-catenin. A) Group C; B) Group T, C) Group O. (Black amows indicate positive staining for
B-catenin in neurcnz).
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Figure 4: Diztribution of §-catenin levelz (H-zcors) among groups
(* p < 0.0005).

Discussion

Injury caused by SCI has many distinct factorial aspects including primary mechanical damage,
secondary cell apoptosis, reactive gliosis, and axons inability to regenerate. The core of the SCI has
the necrotic neural death characteristics, whereas secondary tissue damage is also significant in the
penumbra zone. In penumbra zone processes like ischemia, inflammation, hypoxia, excitotoxicity,
protease release, and free radical formation occur. One of the most serious effects is functional
deterioration following SCI. Chen et al. (5) reported that the first 28 days are a critical period for
neural regeneration and functional recovery in rats following SCI. Our results indicated a better BBB
score in group O than group T on day 7, but with no difference on day 35, suggesting that ozone
rapidly improves the BBB scores during the early stages of treatment. We found that ozone
accelerates the healing process. Another serious effect of SCI is neural degeneration along with the
death of neurons and oligodendrocytes, resulting in necrotic neural tissue due to inflammation and
apoptosis. Our histopathological evaluation showed that the extent of neuronal injury and white
matter cavitation in group O was less than that in group T on day 35. Edema was not detected in any

of the groups in the present study. The lack of edema may have been due to the long post-trauma
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follow-up period in our study. Disruption of blood circulation and increased free radical levels are
major problems in the healing process following SCI. Previous studies concluded that angiogenic
activity leads to improved functional outcomes in SCI animal models. Chen et al. reported that
hypoxia-inducible factor 1 improves the influx of oxygen towards injured site of the spinal cord,
promoting angiogenesis thus improving the microenvironment for reformation of spinal cord
functioning following SCI. Loy et al. reported that vessel density increases after SCI in rats, and
results of autoradiographic studies indicated that the spinal cord vasculature remains until day 28
following SCI. Angiogenic and anti-angiogenic therapies have been shown to have functional efficacy
in animal models. Assessment of spinal cord vascularization indicated that Group O had a
significantly greater number of vessels than did Group T. These observations indicated that ozone
accelerates the healing process, increases the vascularity, and reduces the neuronal damage associated
with SCI. Wnt/B-catenin signaling influences the proliferation or differentiation of stem cell and
progenitor populations. Recent studies have shown that the expression of Wnt ligands, their
inhibitors, and components of their intracellular signaling pathways are prolonged in the adult spinal
cord, as is activation of the canonical pathway, suggesting that the Wnt family of proteins plays a role
in spinal cord function and physiology. Active B-catenin is expressed strongly in the gray matter of
the non-injured spinal cord. Experimental studies suggested an important role of the Wnt/B-catenin
pathway following CNS and spinal cord trauma. Fernandez-Martos et al. demonstrated that trauma
induces a dramatic and time-dependent change in the physiological pattern of Wnt mRNA expression
in a rat SCI model. We showed that the -catenin level was significantly higher in group O onday 35
after trauma. In contrast, White et al. reported that the number of cells with B-catenin signaling
increased in the cortex and subcallosal zone following traumatic brain injury but not following
SCLFrosini et al. demonstrated the neuroprotective effects of ozone in an in vitro model of brain
ischemia. Oxygen induces plasma hyperoxygenation and saturates hemoglobin with oxygen, whereas
ozone is figured as a pro-drug. Ozone is a rapidly dissolving molecule — more than oxygen- intensely
in aqueous compartment of the plasma, reacts with solutes such as hydrosoluble anti-oxidants and
polyunsaturated fatty acids bound to albumin. Erythroid 2-related factor is a released nuclear factor.
Entering the nucleus and binding to the antioxidant response element, erythroid 2-related factor
triggers the transcription of various antioxidants and phase II detoxifying enzymes. They concluded
that after exactly calculated oxidative stress, ozone corrects oxygen-glucose release and delivery and
coordinates intracellular antioxidant enzymes’ upregulation.
Conclusion

The present study indicated a rapid recovery in the BBB score during the early period and

neural recovery and increased blood vessel number and B-catenin levels in neural tissue during the

late period of ozone treatment, suggesting that ozone treatment increases blood vessel density and
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stem cell proliferation and differentiation after SCI in rodents. Based on these observations, ozone
therapy may be a useful adjuvant treatment in patients with spinal cord trauma.
Reference
1. Tural Emon S, Uslu S, Aydinlar EI, Irban A, Ince U, Orakdogen M, Gulec-Suyen G.
Effects of ozone on spinal cord recovery via Wnt/ B-catenin pathway following spinal cord injury in

rats // Turkish Neurosurgery DOI: 10.5137/1019-5149.
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B./. 3I/IH‘IGHK01, K.H. FOJ‘IOBI/IHal, A H. KI/IpI/IeHKOZ, U.U. Tomuuit®
O30H-UHAYHOUPOBAHHASA 'EHEPALIUS CUHTJIETHOI'O KUCJIOPOJA B IIVIASME
KPOBU

IHHcmumym npobnem kpuobuonocuu u kpuomeouyuruvlt HAH Yrpauneoi,

ZHHcmumym mepanuu um. JI.T. Manoi AMH Yxpaunwel, Xapvros, Ykpauna

N3yyanace peakuus IUIa3Mbl KPOBM Ha JIEUCTBUE O30HA METOJOM XEMUIIOMHHECLECHIIUU C
UCIOJIb30BAaHUEM ypaHMHA JJIs pEerucTpaluu akTUBHBIX (opM kuciaopona. Ilpu BBeneHun
030HUPOBAHHOIO ¢u3uoaoruyeckoro pactsopa (OPP) B cucreMy ypaHuH-IUIa3Ma KPOBU BO3ZHHUKAET
KOPOTKAasl BCIBIIIKA XEMWIIOMUHECHEHIIUN JUIMTEIBHOCTBIO OKOJIO 5 ¢ M IIOCIECBEYEHHUE, CIIAIa0IIee
B Teuenue 20 - 30 wmwuH. BBemenue B cucTteMy MEpEeKHUCH BOJAOpOJA TOCIE 3amycka
XEMWIIOMMHECLIEHTHOIO OTBETa HA O30H HE BIMSET Ha MHTEHCHBHOCTH IIOCIECBeUeHUs. BBeneHue
MOHOB JIByXBaJICHTHOTI'O JK€JIe3a IPUBOJNUT K CHIKCHUIO MHTEHCUBHOCTH IOCJIECBEYEHUS, OJJTHAKO IIpU
noBTopHoM BBeaeHun O®P mnocnecBeueHne Bo300HOBisieTcd. Ha OCHOBaHHMH IOJIy4YE€HHBIX
pe3yabTaTOB JEJAeTCsl BBIBOJ, YTO IIOJ JEHCTBHEM O30HA B IUIa3M€ KPOBU 3aIlyCKACTCs I'€HEpalus
CUHIJIETHOTO KHCJIOPOJA.

KiroueBble cj10Ba: XEMWIIOMUHECLEHIUS, O30H, (UIyOpecLeuH, YpaHWH, IuUla3Ma KpOBH,

CHHIJIETHBIA KUCIOPOT

There was studied the blood plasma reaction on ozone effect using chemiluminescence with
uranine to recorder reactive oxygen species.

A short flash of chemiluminescence with a duration of about 5 s and the afterglow, decaying
within 20-30 min, occur when administering the ozonized physiological saline (OPS) into the uranine-
blood plasma system. The hydrogen peroxide introduction into the system after triggering a
chemiluminescent response to ozone does not affect the afterglow intensity. The administration of
ferrous ions reduces the afterglow intensity, but it is recovered during repeated OPS introduction.
Basing on these findings we may conclude that under ozone effect the singlet oxygen generation is
triggered in blood plasma.

Keywords: chemiluminescence, ozone, fluorescein, uranine, blood plasma, singlet oxygen

W3BecTHO, 4TO 030H B BOJIHBIX CHCTEMaX B MPUCYTCTBUM OPraHUYECKUX MOJIEKYJ 00pa3yeT psj
npyrux A®K. Lenbsto HacTosAmel paboThl siBUIack perucrpanus HoBeIX popm ADK, obpazyrommxcs

B IJIa3MC KpOBH IO JIeHCTBHEM O30Ha.
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MarepuaJbl 1 METO/bI

Hcnonp30Bany JOHOPCKYIO KPOBb YEJIOBEKA, KOTOPYIO MPEOCTaBisIa XapbKOBCKash CTaHIUS
NepeMBaHUsl KPOBH CO CPOKOM XpaHeHHs He Ooiee 4 CyTOK, B KauyeCTBE AHTHKOATYJISIHTA ObLI
ucnons3oBad  3,8% nurpar Harpusa. [lmasmy momywanu, coOupas  HAAOCaAOK  IOCIe
nentudyruposanus kposu npu 3000g B Teuenue 15 muH. O30H MOJTydYaau IMyTEM BJICKTPOCHHTE3A,
IPOIMYyCKasi ra3000pa3HbId KUCIOPOJ Yepe3 pa3paboTaHHBI HamMHu o3oHaTOp [3uHuenko B.J. u ap.
2005]. KoHIeHTpanui0 pacTBOPEHHOTO B (U3HOJIOTHMYECKOM pACTBOPE O30HA  OIMpeaessuin
CHEKTPO()OTOMETPHUUECKUM METOJOM. Perucrpanuio XeMUIIOMUHECICHIIMA TPOU3BOAUIM IPH
MOMOIIIX pa3pabOTaHHOTO HaMK XeMuitoMuHoMeTpa [3indenko B.J1. u ap. [Tar. 2012]. Ucnonas3oBanu
ypauun (YP) m ackopOmHOBYI0 KHcinorTy kBamupukamuu x.4. (Sigma-Aldrich, CIIIA), mepekuch
Bojiopoaa kBampukanuu X.4. (Famma Xum, Poccus), cynabdar xkeneza (Sigma-Aldrich, CIHA). s
3alycKka XEMIIIOMHHECICHIIMM B KIOBETY XEMWJIIOMHHOMETpa, coaepxkaimryro 500 Mkin He
3a0ydepennoro pactsopa YP u 100 — 200 Mk 11a3Mbl KpOBH BBOIWIIM TIPH TTOMOIIH J1o3aTtopa ot 0,
2 no 1 mu o3zonHupoBaHHOrO (usmosornueckoro pacropa (ODP) ¢ xonuentparmeit ozona (1,2 -
1,6)x10™ M (6 — 8 mr/i).

Pe3yabTaThl U HX 00CYsKIeHUE

Ha puc. 1 npencraiena ocruiorpadguueckas 3anuch xemuimtomuecteHuu (XJI) cucremsl
YP-m1a3ma KpoBH IIpH BBEACHUH O30HA.

XEeMUITIOMUHECIIEHTHBIA OTBET CUCTeMbl YP-muiazma KpoBHM Ha JAEHCTBHE O30HA COCTOHUT W3
KOPOTKOH (OKOJIO 5 C) BCIBIIIKK M MOCJIECBEUEHUS, BpeMs craja Kotoporo coctasnser ot 20 go 30
MUH. KOpOTKyI0 BCHBIIIKY Mbl 00BsICHIEM NpsAMBIM okuciaeHreM Y P o3oHoM [4 Nikokavouras J. Et al.

1975]. llpupoaa AIUTETHLHOTO TTOCIIECBEUEHUS TPEOYeT OTACIBHOTO UCCIEOBaHUSI.

Puc. 1. Ocimmnorpaduueckas 3anuck XJI cucremsr YP-mna3ma kpoBu 1o AeiicTBreM 030Ha. B
KIOBETY XeMIIIFOMUHOMETpA, coaepxarryto 500 mxi pactBopa YP (100 MxM) u 100 MK 11a3MBI
o -4
KpOBH 4esoBeka, BBenu 1mir ODP ¢ koHnenTpanuei o3oHa 1,5-107M. B xauecTBe Mepsl

nHTEeHCHBHOCTH XJI HCIIOJIB3YETCA HAIMMPSXKCHUEC HA BBIXOJC XEMHUIIIOMUHOMETPA




buopagukanet 1 AutrokcuaanTsl 2017 Tom 4, No2

Ha puc. 2 npencraBiieHbl pe3yJbTaThl SKCIIEPUMEHTa, B KOTOPOM Tocie 3amycka XJI cucremsl
YP-mmna3ma KpOBH 0O30HOM pPCTUCTPUPOBAIM U3MCHCHUC MHTCHCUBHOCTH ITOCJIICCBCUCHUA, BBOAS B

KIOBETY XEMHJIIOMUHOMETpPA MEPEKHCh BOAOPOIA U CyIb(haT Kenesa.

Puc. 2. BnusHue nepexucu BoI0poaa, Cyib(dara jkene3a U IOBTOPHOTO BBEICHHS 030HA Ha
WHTEHCUBHOCTD MOCIECBEYCHUS] CUCTEMBI Y P-1i1a3Ma KpoBH, BEI3BAHHOTO 030HOM. Y CIIOBHS
AKCIIEPUMEHTA: B KIOBETE XEMIUTFOMUHOMETpA, coaepxarieit S00 mxn YP (100 MmxM), BeI3BaN
nocnecBedyeHue BeegeHueM OPP ¢ koHIeHTpanueit o3oHa 1,5- 10*M (MOMEHT Hauaja
MOCJIECBEYCHHS HE TIOKA3aH); B XO/I€ MOCIECBEUCHUS B CHCTEMY BBOIMIIM MEPEKUCh Bogopoaa (1 mi
pacteopa HyO,,1 MM), cynbdar xernesa (500 mxm, 10 MxM) 1 oropao 200MKi1 ODP (1,5:107°M).

MomeHTHI BBECHHS BEIIIESCTB YKa3aHbI CTPCIKAaMHU

MOo’kHO BUJETbH, YTO MEPEKUCH BOJOPOA HE BIMAET HA MHTEHCUBHOCTh MIOCIECBEUEHUS, OTKY1a
MO’KHO IOJIaraTh, YTO MEPEKHUCh BOJIOPOAA HE y4acTBYET B MEXaHM3ME Pa3BUTHUS IIOCIECBEUCHUS B
HcceayeMoli cucTeMe. BzaumoseficTBHe HOHOB JBYXBAEHTHOTO sKelde3a Fe' ' ¢ MepeKuchio
BOJIOpOJa MPHBOIUT K OKHCIEHMIO IBYXBAIEHTHOTo skemne3a Fe' 1o TpexBameHtHoro Fe''  u K
o0Opa3oBaHMIO TUApPOKcUA-paaukana (peakuus PeHtoHa). Ecnu nmpeamnonoxurb, 4ro Hccienyemoe
HaMHU TIOCJIECBEUYEHHUE CBSI3aHO C OKHclIeHHeM YP, To B MOMEHT BBeleHUs Ccyib(aTa Kene3a
cienoBalio Obl OKUAATh BO3pacTaHus MHTEHCUBHOCTH XJI, OCKOJBKY TMAPOKCUA-PATUKAN SBISETCS
CHJIBHBIM OkHcauTeneM. OHaKo, Kak BUJHO HAa PHUC.2, 3TOr0 He HaOII0/aeTCs, 4TO JaeT OCHOBAHUE
UCKJIIOYUTh Y4YacTHE THUIPOKCHI-PAJUKAJIOB B MEXaHU3ME pa3BUTHUA mociecBeueHus. [loBTopHoe
BBeZieHne O@P BbI3bIBa€T HOBYIO BCIBIIIKY MociecBeueHus. [lo HamemMy MHEHUIO, 3TO SBJISIETCA
pe3yJIbTaTOM TOTO, YTO HWOHBI TPEXBAJEHTHOTO jKejie3a He B3auMoJeucTByloT ¢ ADPK um ux
IIPUCYTCTBHE B CUCTEME HE MPEMATCTBYET 3aIlyCKY IOCIECBEUEHUS MO/ IEHCTBUEM 030HA. M3BecTeH
Pl XEMHJIIOMHHECLEHTHBIX CHUCTEM, B KOTOPBIX CBET H3JIydaeTcss (IIyOpeclHeuHOM U €ro
MIPOM3BOJHBIMHU, YTO CBSI3aHO C MEPEHOCOM PHEPIHM OT APYTMX XMMHUYECKU aKTHUBHBIX dacTull [Diaz
AN. at al., 1997]. M»sl mnosaraem, yTo Haubojee BEPOSTHBIM IPETEHIEHTOM Ha pPOJb TaKOM

XMMHUYECKH AKTHBHOM YaCTUIBI MOXXET OBbITh CHUHIJICTHBIM KHCIOpPOJ, KOTOPBIA oOpasyercst mpu
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peaKIusaX 030Ha C OpraHUYECKUMH MosIeKyJaaMu. OIHAKO CIIeyeT MPEANOI0KUTh CYIIEeCTBOBAHHUE U
JIPYTHX MEXAaHHM3MOB 3alyCKa JUIMTEIHHOW MPOIYKIIMH CHHIJICTHOTO KHCJIOPOJa O30HOM B IUIa3Me
KPOBH, TPEOYIOIINX JAOMOIHUTEIBHOTO U3YUCHUSI.
BriBoabl

XeMIJIFOMUHECIICHTHAsT PEeaKIUsl CHUCTEMBbl YpaHHWH-TUIa3Ma KPOBH COCTOMT W3 KOPOTKOU
BCIIBIIIKH JIMTEILHOCTBIO OKOJIO 5 ¢ M mociecBedeHus, cnagaromero B teuenue 20 — 30 mun. Ha
OCHOBaHUH TIOJyYEHHBIX PE3yJIbTaTOB JEJIACTCsl BBIBOJ, YTO TOJ ACHCTBHEM 030HA B IIa3ME KPOBHU
3aIyCKaeTCsl TeHepalus CHHIJIETHOTO KHCIOPOJa, MEXaHHU3M KOTOPOW TpeOyeT MOMOJIHUTEIbHBIX
HUCCIIEOBAaHUM.

CnHCOK JINTepaTyphbl:

1. 3unuenko B.[I., T'omora B.U., Cyxommun E.A., Tapan I'.B., bensix M.A. JlaboparopHoe

o0opy/noBaHue Al MPUMEHEHHUs O30HOBBIX TEXHOJIOTWH B Ouonoruu u Memuuuue // IlpoGiemsr

kpuobuonoruu. 2005. T. 15, Ne4. C. 712-718.

2. [Mat. 72111. Ykpaina, MIIK GO1N 21/76. biomtominometp / B./l. 3inuenko, LII. T'opsya, 1.B.
I'oop. 3asBi. 05.01.2012; Omy6a. 15.08.2012.

3. Nikokavouras J., Vassilopoulos G., Perry A. Some aspects of ozone-induced
chemiluminescence of xanthene dyes. III. Stoichiometry and the chemiluminescence spectrum //

Chim. Chren., New Ser. 1975. Vol. 4. P. 23-26.

4. Diaz A.N., Garcial J.A.G., Lovillo J. Enhancer Effect of Fluorescein on the Luminol-H,O,—
Horseradish Peroxidase Chemiluminescence: Energy Transfer Process // J. Biolum. Chemilum. 1997.

Vol. 12. P. 309-314.




buopagukanet 1 AutrokcuaanTsl 2017 Tom 4, No2

B.IO. Turos'?, AM. I[onropyKOBal, A.H. Ocumos’

MPEJIIOJIATAEMBI MEXAHU3M CIHEIIU®UYHOCTH B3AUMOJENCTBUSI
OKCHUJA A30TA C ®PU3UOJOIMMYECKUMHA MUILEHSIMHA

"oHIT Bcepoccuiickuti nayuno-ucciedosamensckuii 4 mexHoN02UYeCKULL UHCIUMYm
nmuyesoocmea PAH, Poccus

2@I'BOY BO «Poccutickuii HayuoHAIbHbILL UCCTIe008AMENbCKULL MEOUYUHCKUIL YHUgepcumem

umenu H.U. Ilupozcosay» Munzopasa Poccuu, Mockea, Poccus

[Tokazano, uyTo WHTEHCHUBHOCTh TpaHcpopmanuu NO 10 HuUTpaTa B OHMO0OBEKTaX
0o0yCJIOBIEGHa  COCTOSIHUEM  (PU3MOJIOTMYECKOW ~ MUIIEHM  okcuaa  a3zota.  OcHOBHOM
¢usnonornueckuid oHOp NO - IUHUTPO3WIBHBIN KOMIUIEKC Kelie3a, COACPIKAIIUN THOJIATHBIC
murangel (JHKOK/SH), cnocoben mepemaBate NO Ha Apyryro MOJEKyly TOJBKO B MOMEHT
nepecTporku komiuiekca. [lociaenHsss MOXKET UMETh MECTO NPU B3aUMOICHCTBUU KOMIUIEKCA C
Oonee 3¢ (eKTUBHBIMU XEJIaTOpaMH Keje3a, YeM HCXOJHO BXOJAIINE B €ro coctaB. B ciydae
OTCYTCTBHSI MOJIEKYJBI - JIOBYmKH NO oOpa3zyercs HOBBIM KOMIUIEKC C HOBBIM JIMTAHJIOM.
Bosmoxno, nuranast B JITHKXK u ects cTpykTyphl, oOecrnieunBaroniue B3auMoIeiiCTBIE KOMILIEKCa
¢ (U3MOJIOrMYECKON MHILIEHBI0O U CHEHU(PUYHOCTh 3TOTO B3aUMOJEUCTBUS, a TaKXKe  €ro
3¢ (HEKTHBHOCTD.

KiroueBbie ciaoBa: okcua azora (NO), TMHUTPO3WIBHBIA KOMIUIEKC KeEJe3a, XeJIaTopbl

JKEJIC3a, HUTPUT

It is shown that intensity of nitrogen oxide (NO) transformation to nitrate in biological object
is determined by current state of NO physiological target. The basic physiologic NO donor
dinitrosyl iron complex containing thiolate ligands (DNIC/SH) is able to transfer NO to another
molecule only during the restructuring of the complex. This restructuring can be result of
DNIC/SH interaction with the more effective iron chelators than originally has been contained by
the complex. At the absence of NO scavengers a new complex with the new ligand will be formed.
The ligands in DNIC can presumably be the structures responsible for possibility, specificity, and
efficiency of interaction between DNIC and its physiological targets.

Key words: Nitrogen oxide (NO), dinitrosyl iron complex, iron chelators, nitrite

OKCI/I,Z[ a30Ta, HpO,[[yl[I/IpyeMHﬁ B JKHMBBIX TKaHAX U3 AapruHuHa WU HBJ'IHIOH.[PIﬁCH
YHUBCPCAJIBHBIM KJICTOYHBIM MCEAHUATOPOM, SABJIACTCA KOPOTKOXHBYIIHUM COCIWHCHHUCM, 6BICTpO
OKHCJIAIOMIUMCA 10 HUTPUTA U HUTpATa. C‘II/ITaeTCSI, YTO TaKHE€ COCIHMHCHUS KaK S-HI/ITpOSOTI/IOJ'H)I

(RSNO), nuHUTpO3WIBHBIE KOMIUIEKCHI JKeie3a ¢ TuomatHeiMu Juraaamu  (JJHKOK/SH)
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BBIMOJHAIOT posib (usnonoruueckux aerno NO, mpojuieBas €ro BpeMs JKU3HM U ONOCpPenys
B3aMMOJIeiicTBrEe ¢ MulleHblo [1, 2]. JIornuyHO BO3HUKAIOT JBa BOMpPOCA: KaK 0OECIICYUBACTCS
cnenupuIHOCTh B3aumojelictBus NO ¢ MHIIEHBIO U Kak M30exarh okucieHus NO KuciopoaoM
JI0 TOKCUYECKOT'0 HUTPUTA Ha CTAJIUU B3aUMOJICUCTBUS C MUILIEHBIO.

OTBeThl Ha 3TH BOMPOCHI U €CTh LI€Th HAIIMX HccienoBaHui. Jlo cuX MOp pelIeHuto 3TOi
npoOIeMbl IPEnsSTCTBOBANIA HU3KAs CIEMU(PUIHOCTh UCIOIB3YEMBIX METOAMK, HE TO3BOJISIONINX
ONEPATUBHO KOHTPOJUPOBATH BECh IIYJl HUTPO- U HUTPO3OCOCAMHEHUH W HUX B3aUMHBIC
npeBpanienus. Tak, Kiaccuyeckui peakTuB ['pucca naeT OKpalleHHBIM MPOIYKT HE TOJBKO C
HutputoMm, HO U ¢ JIHKXK m HutposzoTmonamu. Takas HecrnenmupuIHOCTh XapaKTepHa I BCEX
METO/IOB, OCHOBAaHHBIX Ha B3aUMOJICHCTBUU C PEareHTOM B KUCIION cpene [3].

Pa3paboTaHHblil U 3anaTEHTOBAHHBIM HaMH (DEPMEHTHBIH CEHCOpP I03BOJISIET ONEPATUBHO
KOHTPOJIMPOBATH COJIEPKAHNE OCHOBHBIX I'PYII HUTPO- K HUTPO3OCOEAUHEHUN B JKUBBIX TKaHIX U
€ro M3MEHEHHEe B XoJ¢ (PHU3MOIOTMYECKHMX W Maroyiormueckux mpoueccoB [3]. Onpenenenue
ocHoBaHO Ha cBoiictBe HuUTputa (NO, ), HUTpozoamuHoB (RNNO), S-uutpozoruonos (RSNO),
JUHATPO3WIBHBIX KOMIUIEKCOB Kelle3a MHIHOMpPoBaTh (PepPMEHT KaTajla3y B MPUCYTCTBHU TAJIOH]I-
MOHOB, U Ha yTpaTe UMM 3TOTO CBOMCTBA IO/ JICHCTBHEM OIpPENEICHHBIX (PaKTOPOB, PA3IMIHBIX
JUTIsL Kakaou rpynmbsl coenunennit. Conepskanne Hutpata (NO3 ) onpenesnsiock TOCPEICTBOM €ro
BOCCTAHOBJIEHMSI 10 HUTPUTA XJOPHAOM BaHAAMS U IMOCIEAYIOLIEM OINpeAeeHNN KaK HUTPUTA.
JlaHHBIII MeTOJ MO3BOJSET KOJWYECTBEHHO OIPEAENIUTh BECh CHEKTP MPOAYKTOB OkucieHus NO
0e3 mpeaBapuUTEIbHONW TOJATOTOBKM M OYHMCTKH oOpasua. UyBcrtBurenbHOcTh — 10 40 HM [3].
MeTto/1 MO3BOJSET OLIEHUTh UHTEHCUBHOCTH cHHTe3a NO 1Mo CyMMapHOMY COAEp aHHUIO TOHOPOB
NO u HuTpara, 1 UHTEHCUBHOCTh TpaHchopmanuu NO 10 HUTpaTa MO COOTHOUIEHUIO HUTpATa U
nonopos NO [3].

Hamm panHbple, MOJNydeHHbIE HA NTUYBUX AMOPHUOHAX - OTHOCHUTEIHFHO HW30JHPOBAHHOU
CHUCTEME, I[IOKa3bIBAIOT, 4YTO B HMOpHOHAX MOPOJA SHMYHOTO M MSICHOTO HaIpaBlICHUS
OPOAYKTUBHOCTH HMEET MECTO IPUMEPHO OJIMHAKOBas WHTEHCUBHOCTh cuHTe3a NO, HO
MHOTOKPAaTHO Pa3MyaeTcsi MHTEHCUBHOCTh TpaHchopmanuu noHopoB NO go nutparta. [4]. To
€CTh HMHTEHCHUBHOCTh JTOH TpaHC(hOpMalluy OMpeAeNseT He KOHIIGHTpalus JOHOpPOB, a, TO-
BUJINMOMY, COCTOSTHUE MUIIICHHU.

Psan wuccnenoBareneil mpeamnonaraeT, 4To OCHOBHBIMH JoHOpaMu NO, HENoCpeCTBEHHO
B3aMMOJICHCTBYIOIUM ¢ MUlleHbto, sBistoTces JTHKXK/SH, cocrapmnsitoiiue oCHOBY mysia JOHOPOB
NO B kznerke. Hurpozotuonsl npespamatorcs B JJHKOXK/SH, B3aumoneiictBys ¢ xenezom [1].
XenmaTophl jkele3a MHOTOKpaTHO ToBbImanu d¢dextuBnocts aeiicteus JIHKXK/SH na monensHo#
cucteMe [5]. Bo3MOXxHO, paspylieHHe KOMIUIEKCa CIOCOOCTBYeT B3auMozeicTBuio NO ¢

mumenblo. Ho, kak Hamu ycranoBieHo, npu B3aumopeiicrsun JHKK/GSH c¢ DATA B
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npucyTcTBuM remoriioonHa (ioymiku NO) KOMITIEKC TEPsUT CBOMCTBO MHTHOMPOBATH Karajaszy.
IIpu TakoMm ke B3aUMOJCHCTBUM B OTCYTCTBHM TIe€MOIJIOOMHA o00pa3yercsi COeAuHEHHE,
COXpAHSIIOIIEe CIIOCOOHOCTh MHTHMOMPOBATH KaTaja3y, HO TEPSIOIee ero B CUCTEME reMOTrI00nH-
nuchepan. CrnemoBarenbHo, npoaykT B3aummoneictBuss JIHKXK/GSH ¢ DATA — He HuTpHT,
MTOCKOJIBKY HUTPHUT HE TePsi1 UHrHOUpyronui 3¢ exT B Takol cucteme. DP(HeKT xemaTopa xkesesa
TOBOPUT O HAJIMYMU B COCTaBE COSAMHEHUS Kene3a, a 3¢ ekt noBymku NO — 0 HaTu4uu HUTPO30-
rpynmbsl. Mbl ©MeeM, TakuM 00pa3oM, >KEeJIe30-HUTPO3UJIbHBIN KOMIUIEKC, MMEIOUIHNA B CBOEM
COCTaB€ HOBBIM, Ooyiee MOIIHBIA JMraHn, no-suaumomy, D/ITA. B cBorw odepens, MpoayKT
B3aumoeiicteuss JIHK)K/GSH ¢ uwurpatom tepser uHrubupyromuii 3dpdexkr B cucreme
reMOTIIO0NH — 0-(DeHAHTPOJIMH, HO HE TEPSET B CUCTEME T'eMOTJIO0ONH — IUCTEHH, €CIIU MOCIEeTHUHA
B3T B KOHIICHTpAlWW, PaBHOM o-(heHaHTpoNMHY. B mpeacraBieHHOM HIDKE PAIY XEJIaTOPOB
KaXKIBIH MOCIEIYIOMNN BBITECHET U3 KOMIUIEKCA MPeIbIIyLuii: ackopOar, MII0TaTUOH, IIUCTEHUH,
nutpart, o-penantponut, IJTA. To ects Oosiee MOUIHBIN XeIaTOp BhITECHSET Oonee ciadbiii. Ho
B3aMMOJICHICTBHE KOMIUIEKCAa ¢ 00Jiee MOIIHBIM XeJaTOPOM HE CIIOCOOCTBOBYET pa3pyIICHHIO
cBsa3u Fe-NO. B moment cmensl xenaropoB NO-rpymnna gocTynHa Ui MUIIEHH, UMEIOIIEN K Hel
XUMH4YecKoe cpoAcTBo. [lepenaya, mo-BuanMOMY, POUCXOTUT HETIOCPEACTBEHHO, O3 Bbixoaa NO
B OKpyxamwilyio cpeny. Ho mocne ¢dopMupoBaHuss HOBOro KOMIUIEKCA 3Ta CHOCOOHOCTh
yTpauuBaeTCs.

KoHkypeHLusT Takux XenaTopoB, KaK, HampuMep, LUCTEMH U TJIOTaTHOH - BIIOJIHE
BO3MOYKHBIE B OPraHU3Me MPOLIECCHl. 3aMETUM, YTO POJIb XEIaTOPOB MOTYT BBIIIOJIHATH OTJEIbHBIC
yacTtu anodepmMeHTa Tex GepMEeHTOB, Ha aKTUBHOCTh KOTOPBIX Oka3biBaeT 3pdext NO: agenunar-
1MKJa3a, kacna3a. B takom cinyuyae nepegaya NO-rpymmbl Ha MUIIEHb 3aBUCUT OT CIIOCOOHOCTH
nocienner Hapymuth komrieke JIHKOK. DOtum  mMoxer OOBSACHATBCS — CHEU(PUIHOCTH
¢uzuonoruueckoro aeicrus NO.

[Ipennaraemerii mexanu3m mnepegqaun NO Ha MHIIEHb OOBACHACT U MNPUUYHHY
HE3HAYUTENIbHOTO CO/EepKaHMUsSI HUTPUTA B OOJBIIMHCTBE JKUBBIX TKaHeld B HopMme. Ilomydaercs,
YTO HUTPUT MOXKET 00pa3oBaThCs TONBKO Tpu mosHOoM paspymennn JJHKXK. Jlubo mpu ero
B3aMMOJICHCTBUH ¢ aKTUBHBIMU (opMamu Kuciopoza [3].
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E.N. Cokon, T.M. bapxotkuna, T.B. bepnanckas, P.C. Tomamesckuii, JI.A. Jonuuun

3D MOP®OJIOT' S SPUTOPOIIMTOB KAK YHUBEPCAJIbHBIM
JIMATHOCTUYECKHUA U MPOTHOCTUYECKUI KPUTEPUI.

Hayuonanvuwiii mexnuueckut yHugsepcumem « XapbKo8CKul NOAUMEXHUYECKUL UHCIUMYNLY,

Xapvkos, Ykpauna

B pabore mpoBefeH aHaIM3 METOJOB OIICHKM BIIMSHUS O30Ha Ha KJIETOUHYIO MeMOpaHy
nocienyommx 3¢pdexros. [IpennoxkeH MeTo BU3YyabHOITO U KOJIMYECTBEHHOTO KOHTPOJIS CTEIEHU
BO3/IEHUCTBUS 030Ha Ha MeMOpaHy. Pa3paboTaHa u npuBeJeHa ONTHYECKas: CXeMa rojorpaduyeckoro
UHTEPPEPEHIIMOHHOTO MUKPOCKOTIIA.

KiroueBble cj10Ba: 030HOTEpaInus, KICTOYHast MeMOpaHa, MUKPOCKOIIU S, HHTep(hepeHIIOHHAS

rosiorpadus

The paper analyzed the level of methods for assessing the effect of 0zone on the cell membrane
and subsequent effects. A method for visual and quantitative monitoring of the degree of exposure to
ozone on the membrane. Designed and shows the optical scheme of holographic interference
microscope.

Keywords: ozone therapy, cell membrane, microscopy, holography interference

B HacTos1iee Bpems sBIsETCs TOKa3aHHBIM, YTO BCE 3J€MEHTapHble OMOJIOrMYECKHe MPOLECCh
B OpraHM3Me 4YeJOBeKa HAYMHAIOTCS Ha YPOBHE MeMOpaHbl KIETKH. DTO KacaeTcsi W pa3iIMyHBIX
NAaTOJIOTUYECKUX COCTOSTHUM U IEHCTBUS MHOTHX JIEKAPCTBEHHBIX IIPENapaToB.

OcHoBHbIE caHOTeHeTHYeCKHE AP(EKTHl 030HA TAKXKE CBSI3aHbl C BO3JEHCTBUEM Ha KJIETOUHYIO
MeMOpaHy, uTo nmokazaHo B pabortax I'.A. bosipunosa, C.II. Ilepetsruna, K.H. Kontopmukosoii [1].
OpHako MeTOJbl M pe3ylbTaThl, MPEICTaBIEHHbIE B ATHX paboTax IMO3BOJSAIOT TOJBKO KOCBEHHO
YCTaHOBUTH (aKT BO3JEHCTBHUS 030HAa HA MEMOpaHy.

Mpsl npeqiaraeM O4eHb MPOCTOM M OYeHb MH(OPMATHUBHBIN CIIOCOO OMpENeNeHUs] COCTOSHUS
IUIa3MaTHYECKUX MEMOpaH U CTETIEHU UX U3MEHEHUS 10/ BIUsiHUEM 030Ha. [IpuHIun npeanaraemoro
HaMM CIOCO0 3aK/IIOYaeTcs B HCIOJIb30BAHWM ONTHYECKOrO MPUOOpa, OCHOBAHHOIO HAa METOje
rojorpaguueckoil MUKPOCKOIIMU B COYETAHUN C KOMIIBIOTEPHON 00pabOTKON N300pameHH.

Metoasl ronorpadguueckoil MUKpOCKONUHM (Pa3oBOro KOHTpacTa M rojorpaguueckuil MeTos
UHTEPPEPEHIIMOHHOIO KOHTpAacTa B COYETAHMHM C METOJaMH KOMIbIOTEpHOH 00paboTKH
U300pakeHN TO3BOJISIIOT PElIaTh 3a/1ady TPEXMEPHOW BU3yaldu3alMM (a30BbIX MHKPOOOBEKTOB, B
4acTHOCTU 3pUTpouuToB. IIpobiema oka3zanack HAcTONBKO aKTyalbHOH, YTO B IOCIEIHHE TOJbI

MPEeJI0AKEHBI PA3IMYHbIE BAPHAHTHI IIU(PPOBBIX TonorpaduyecKux MUKPOCKOMOB [2].
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B wactHOCTH, TONOTpaduueckue MHKPOCKONBI MOCTPOEHBI Mo cxeMam JluHHuka m Maxa-
Llennepa B NMH30BOM WM OE3JIMH30BOM BapHaHTe, MO cxemam HHTepdepomerpa Mupo. OnHako
Hapsaay € HCOCIIOPHUMBIMU NOCTOMHCTBAMH 3TU MCTOAbI UMCHOT P HECAOCTATKOB: HGO6XOHI/IMOCTB
TOYHOI HACTPOIKH, BBICOKAs YYBCTBUTEIBHOCTh K BHOpALMSIM, CIIOXKHOCTH PEau3allid, BBICOKAs
CTOUMOCTb, 3HAUUTEIbHbIE albeppaluu, OOJbIIOE KOJIWYECTBO ONTHYECKUX 3JIEMEHTOB BBICOKOU
CTOUMOCTH.

Msbl  pazpaboTanu  CIHEAYIOUIYIO TMPUHIUIUAIBHYIO ONTHYECKYI0 CcXeMmy [u(pPOBOro

rojorpadguueckoro HHTep(HepeHIIMOHHOTO MUKPOCKOTIA.

Puc. 1. OnTrueckas cxema rosorpaguueckoro HHTephepeHIMOHHOIO0 MUKPOCKOTIA:
1 — Vcrounuk cBeta (11a3ep); 2 — CBeTonenuTenbHblil Kyo; 3 — 3epkaio; 4 — 3epkaiio;
5 — Honsapuzatop; 6 — Kommumarop; 7 — [onsipuzatop; 8 — [Momsipuzatop; 9 — [Mnactuna ¢
obpasuom; 10 — O6bexTuB Mukpockona; 11 —onorpaduyeckas miactuna; 12 — Okynsip

Mukpockona; 13 — [udposas kamepa.

Uccnenyembriii oOpazerr 9 ocBemaercss KOT€PEeHTHBIM IYYKOM JIydel, KOTOPBIH H3JIydaeTcs
HOJYIPOBOJHUKOBBIM JlazepoM 1 ¢ AnuHOW BOJMHBI u3nydeHus A= 638 umM. C mnomolibio
CBETOJICIUTETILHOTO KyOMKa 2 TYy4YyOK CBEeTa paslensercs Ha JBe omnTuueckue BeTBU. OnHa U3
ONTUYECKUX BETBEH IMpelHa3HaueHa JJisi OMOPHOro MydYKa Jyd4el, BTopas — g o0bekTHoro. Jms
W3MEHEHHUSI HaNpaBJCHHUs XOJa Jyda B ONTHYECKUMX BETBAX MCHOJB3YIOT 3epkaia 3 u 4. B
OTNITUYECKON BETBU OIOPHOTO IydKa JIyded, HeoOXOAMMOTro [JIsi 3alUCH M BOCCTAHOBJIEHUS TIO
rojorpaMMe OOBEKTHOW BOJIHBI, PACIOJIOKEH KOJUIMMATOp O, KOTOPBIA CTPOUT HU300pakeHue
HUCTOYHUKA CBETa B OECKOHEYHOCTH. B omTuueckoil BeTBM OOBEKTHOTO IMy4yKa JIyded pacroyiokKeH
MHKPOCKOII, YBEJIMYEHHE KOTOPOrO HOIKHO OBITh [y > 400%. VuureBasg, 410 Dyw= Bos Tow
BLIOMPAEM OJUH W3 BO3MOXHBLIX BapMaHTOB: YBEIMUYEHUE O0BLEeKTUBA Pog =40 ¥ yBenWueHHUe

okyisipa [o=10".
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[TnacTiHa ¢ 00pa3loM KPOBU YCTaHABIMBACTCS HA PACCTOSHUHM —a OT TEpeIHEH MOBEPXHOCTH

o0bexTrBa Mukpockomna 10,

—a = —fus+ (—2)
rae -f — nepeaHee GOKyCHOE pacCTossHUE 00BEKTHBAa MUKPOCKOTIIA
-Z — pacCcTOsIHME OT IEpeIHEero IIaBHOro (oKyca OOBEKTHBA MHUKPOCKOIA JI0 TUIACTHHBI C

00pa3Iiom.

—f =B z

Ecnu npussth —z = 5 MM, TO — fo5= 200 MM, cienoBaTensHo — a= 205 M.

Uucnosass aneprypa oObektnBa A=0,7 , yto obOecrneunBaeT OOJBIIYI0 PpPa3peIIAIONIYIO
CIIOCOOHOCTB M CBETOCHILY OOBEKTHBA.

O60bexkTB Mukpockona 10 co3maer u3zoOpaxeHue Ha ronorpaduyeckoit miactune 11, ¢
KOTOPOM OJKEH COBMAAATh nepenHuit pokyc okynspa. 12.

Taxk kak BbIOpanHHbIi OKyIsIp 12 umeet yBemuyenue [y, =10%, TO yauThIBas , 4T0

L= 250/ £y, cIenoBaTenbHo fo = 25 MM.

Paccrosinne oT mepeaHel MOBEPXHOCTH OKyispa 12 o ronorpadudeckoil miactuHbl 11
COOTBETCTBYET NepeaHeMy (hOKaTbHOMY OTPE3KY OKYJIsipa MUKPOCKOIA.

Paccrosnne mexny o0bexkTrBoM 10 1 okyssipom 12 L paccuuThiBaeTCsl TaKuM 00pa3oMm:

L=z ;ﬁ + f r;ec

A i zauﬁ ..... JIE quﬁ aee — J@uﬁ - f“uﬁ =40 200 = 5000MM

L = 8000+ 25 = 8025mMm

TakuM 00pa3oM, Bci cxeMa MONIy4aeTcs O4YeHb TIPOMO3JKOH. UTO HEe MO3BOJSIET MOYYUTh
aJIeKBaTHBIA N3MEpUTENbHBIN npuoop. [loaToMy MBI IpeiaraeM BapuaHT MOJy4YeHUsT TpeOyemoro
YBEJUYCHUSI HE B OJIHY CTYIE€Hb, — MHKPOCKOTIOM, a B JIB€ CTYIEHU - MHUKPOCKOI COBMECTHO C
TelecKonmuyecko cucremoit. llenecooOpa3sHO MNPUMEHUTH TeNecKomudyeckyr cucremy [amumes,
KOTOpasi MOXKET JaBaTh JBa BHJA YBEIWYEHHUS: B TpsAMOM U oOpaTHoM BHaax. K Tomy ixe,
TEJIECKOMUYeCKass cucteMa [ammies WMeeT MEHbIIMA TabapUTHBIM pa3Mep 10 CPaBHEHUIO C
Teneckonnyeckoi cucremon Kerepa.

KauecTBO u KOHTpacT rojorpaMMbl U UHTEp(deporpaMMbl peryiIupyeTcs 3a CUeT BBEICHHS B
ONTUYECKHE BETBH MOJSAPU3ANMOHHBIX CBeTOQMIBTPoB 5,7 u §. Mcmons3yroTcsi rojmorpaduueckue
mactunbl [1OI-03.

HNuTepdeporpammbl  rcciieqyeMoro o0pasiia  perucTpupyroTcss C  MOMOIIBI0  IH(PPOBOH

BUJCOKaMCPLI U B JlaTbHEHIIIEM 06pa6aTBIBaIOTC$I Ha KOMIIBIOTEPC.
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Puc. 3. U300paxeHue 3puTpoLUTOB B rojorpaduieckoM HHTEp(HEepeHIHOHHOM MUKPOCKOIIE

Hamu mnpoBeneHbl cieIOBaHUS COCTOSIHHS SPUTPOLUTOB IPH PA3IHMYHBIX 3a00JIEBaHUAX
BOCHAJIMTEIBHOTO M T'MIIOKCHYECKOro reHe3a. OnpeneneHo BIMSHUE pa3IMYHBIX JI03 O30HA Ha
MeMOpaHbl 3pUTpoLuTOB in Vvitro [3]. Takke npoBeaeHbI UCCAEIOBAHUSA IN VIVO JMHAMUKU COCTOSIHUS
MeMOpaH 3pUTPOIUTOB B 3aBUCUMOCTH OT METOJla CUCTEMHOU o30HOTepanuu (pactBop uin BAI'TO)
W 03Bl O30Ha Tpu psne 3aboneBannid. Ha OCHOBaHWM TONYYEHHBIX JaHHBIX pa3padOTaHbI
MPOTHOCTUYECKHE W JUAarHOCTUYECKHUE KPUTEPUM UCIOJIb30BAHUS PA3TUYHBIX TEXHOJIOTUN
O30HTEpANUH B JEUCHUHU PsJia 3a00JIeBaHUIA.
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PA3JEJI I1. KIMHUYECKUE ACIIEKTBI IIPUMEHEHUSA
O30HOTEPAIINU B KJINHUKE BHYTPEHHUX BOJIE3HEMN,
HEBPOJIOI'UM, XUPYPI'UU, TPAHC®Y3UOJIOI'NU

E.N.Crruesa
IMNPUMEHEHHUE O30HOTEPAIIUU U YIJIEKUCJIOI'O I'A3A B IIPOPUJTIAKTUKE U
JIEUEHUU UBC

Llenmpanonwiii kiunuueckuti canamoputl um. .3, [[3epacunckoeo, Couu, Poccus

3aboneBanus, 00yCIOBICHHBIE aTEPOCKIEPO30M, U B MEPBYIO Oouepe/lb UIlleMUYecKas O0JIe3Hb
cepaua OCTaKTCS OCHOBHOW MPUYMHOW CMEPTM BO MHOTMX CTpaHax, B TOM uucie B Poccum.
Y4uuThIBas akTyalIbHOCTh MPOQPIIAKTHYECKOTO HAPABICHUS CEPACUHO-COCYIUCTRIX 3a00JIeBaHUH, HA
aHaiM3e pe3ynapTaToB obOcnenoBanus Oonee 1800 mamMeHTOB pacCMOTPEHBI CAHOTCHETUYECKHE
MeXaHU3MbI U 3 (HEKTUBHOCTH BIUSHUS METOJOB O30HOTEPAITUH M YTIIEKUCIIOTO ra3a B BUJIE «CYXUX)»
YIJICKUCITBIX BaHH HA PEOJIOTHYECKUE ITOKA3aTelIM KPOBHU Y MAIMEHTOB ¢ (DaKTOpamMu priCKa pa3BHUTHUS
UIIEMUYECKON OO0JIe3HH Cep/lia.

KiroueBnle ciioBa: 030HOTEpaIInA, YIJICKHUCIbIC BAHHbI, HIIICMHUYCCKAA 00J1e3Hb cepana

Diseases, determined by atherosclerosis, primarily ischemic heart disease, remain the main
cause of people’s deaths in many countries, including Rissia. Taking into account the urgency of
cardio-vascular diseases prophylaxis, sanogenetic mechanisms and impact efficacy of methods of
ozonetherapy and carbon dioxide in the form of «dry» carbonate baths on rheologic blood indices in
patients with risk factors of ischemic heart disease have been studied on the results of the analysis of
examination of 1800 patients.

Key words: ozone therapy, carbon bath, coronary artery disease

CepaeuHo-cocyaucTbie 3a00JI€BaHMsI €XKETOIHO YHOCAT Oosiee 15 MIIH. )KM3HEH, B CBSI3U C UeM,
MO-TIPEKHEMY, OCTAIOTCS B IIEHTpE BHUMaHMs paOOTHUKOB 37paBooxpaHeHus [3]. B nepcrexkTuBHOM
cTparernueckoM miaHe MunznpaBa P® na npencrosmmue 10 jer B KadecTBe NPUOPUTETHOU
rOCyJapCTBEHHON MOJUTUKH PAaCCMAaTPHBAETCS pacUIMpeHHe MPOPHUIAKTHUECKOTo HarpaBlIeHUs, B
YaCTHOCTH, CEPACYHO-COCY/IMCTHIX 3a0oJjieBaHMii. B 3TOW CBsSI3W K OJHOMY W3 TEPCIEKTUBHBIX B
MEJMIIMHE HaNpaBJIEHUH CleyeT OTHECTH MpPUMEHEHHEe MeTo/loB «ra3oBoit» Ttepanuu (I'T):

o3onotepanuu (O3T) u yrnekucioro raza[2,4].
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Heabto Hameld paboThl sSBUIAch pa3paboTKa HAYYHO-METOJIMYECKHUX OCHOB PallOHATBHOIO
OPUMEHEHHUS METOJIOB «Tra30BOW» TEepamuu MpU BBIOOPE TAKTHUKU MEPBHUYHOW M BTOPHYHOU
NPOQUITAKTUKHA CEPJCYHO-COCYIUCTRIX 3a00JCBaHUI HAa CAHATOPHOM JTarle BOCCTAHOBUTEIHHOTO
JICUYEHUS.

Jlns pemieHus 3a1a4 HACTOSIIETO MCCISIOBAHMS TPOBeIeHo oOcienoBanue 1847 manueHToB ¢
OCHOBHBIMH (hakTopamu pucka pazsutus MBC, n3 uHux: xenmun - 1111yen (60,2%), myxunn — 736
gen (39,8%). Ilox HabmoIeHUEM HAXOAWIUCH MPEUMYIIECTBEHHO JIUIA TPYIOCTIOCOOHOTO BO3pacTa
co cpenmHuMm Bo3pacToM 46,8+2,02 ner, ¢ MIUTEIBLHOCTHIO 3a00JIEBaHMS WM BO3HUKHOBEHUEM
CUMIOTOMATUKU C JAaBHOCTBIO 70 5 neT (52,2%), ¢ He3HAYUTENbHBIM «TPY30M» COMYTCTBYIOLIUX
3a00JI€BaHUM, YTO MPEACTABIUIOCh AaKTyaJlbHBIM IS MPEBEHTHUBHOM Tepanuu. Bce manueHTs
MoJIyJaJld KOMIUIEKCHOE caHaTopHO-KypopTHoe Jseuenue (CKJI). O3T mnpoBoawnace B BuUJE
BHYTPUBEHHBIX KamelbHbIX WHQY3UH 030HUpOBaHHOrO (husunoioruueckoro pactsopa (ODP),
MOJIyYUEHHOT0 Ha MEJIULUHCKOM o30HaTope ¢(upmbl «Meno3zon» (Mocksa), mo 200,0ma c¢
KOHIIEHTpaIued o30Ha B xkuakoctu 1,2—1,4 mr/m 2-3 pasa B Henemto. Kypce siedenust coctostn u3 3-6
IpoLEAYyp B KOMIUIEKCE CAaHATOPHO-KYpOPTHOTro JieueHud (1 rpymnna). Yriaekuciaslii a3 NIpUMEHSIIU B
BuJe cyxux yriekucinbix BanH (CYB) Ha ycranoBke «Peabokey. J[o3upoBaHre BaHH OCYIIECTBISIIOCH
[0 CJIEAYIIIUM IapamMeTpaMm: KOHIIEHTpaluMs IBYOKUcCH yriepoaa-15-20%, temneparypa-28-32°C,
MPOJIOJDKUTENBHOCTE 15-20 MuHyT, yepe3 aeHb, Ha Kypc ot 7 10 10 mpoueayp (2 rpymnmna). [lanuenTs
3 (koHTpOJIbHOI) rpynbl nomyyanu jauib CKIL.

[IpoBonuu: OLIEHKY CHCTEMBI T'€MOCTa3a M PEOJIOTMUYECKUX IapaMeTpPOB KpPOBH, BKIHOYAs
CIIOHTAaHHYI0 Y  HMHIYIHMPOBAaHHYIO  arperamui0  TPOMOOIUTOB; JUHAMUKY  COCTOSIHMS
MUKPOIUPKYISIIIUU ¢ TIOMOIIBIO KaMWJUIAPOCKOINN; aHAIN3 TIOKa3aTeNel JIMMUIHOTO B YTIIEBOIHOTO
oOMeHa; oOmpeneseHue YPOBHS CBOOOTHOPAJMKAIBHBIX TMPOIECCOB W  AHTUOKHCIUTEIHHOM
AKTHUBHOCTH ILJIa3Mbl KpOBH [ 1].

[Ipu aHanu3e MUNHUAOrPaMM MAUEHTOB C AUCIUINUJAEMUEH MOJ BIUSHHEM 030HA JOCTOBEPHO
CHIWDKAJICSI CPEHHUI ypOoBeHb oOmiero xosjectepuna Ha 11,8%, TpurnunepunoB na 7,1%, uHmexca
aTeporeHHocTH Ha 19,4%. [locne neueHus: ¢ MPUMEHEHUEM CYXUX YIJIEKUCIIBIX BaHH BBISBIICHA JIUILb
TEHJCHIIUS K CHIDKEHHIO TOKa3zareneil oOIiero xoyiectepuHa u kKod(pQuIeHTa areporeHHoCTu. B
KOHTPOJILHOM TPYyMIIE T0CTOBEPHOU pa3HUIIbI PE3YJIbTATOB HE MOIYUYEHO.

WccnenoBanne akTUBHOCTH TMPOIECCOB TMepekucHoro okuciaeHuss maunuaos (IIOJI) wu
anTuokuciautenpbHO cuctembl (AOC) MeToaoM HHAYIUPOBAHHOW OHOXEMUITIOMHUHECIICHIINH
BBISIBUJIO, YTO B MPOLECCE JICUEHUSI 030HOM MPOUCXOIUJIA AKTUBALIUS AaHTUOKCUIAHTHOM CUCTEMBI, O
4éM CBHJICTENILCTBOBANIO BO3pacTaHue oTHomieHus Imax/S Ha 38,0%. OgHOBpeMEHHO BO3HHKAlA
TEHJICHIIUS K BO3pacTaHWi0 WHTEeHCHMBHOCTH cBeueHuss bXJI, HO 0e3 mOCTOBEpHOW IWHAMUKH

cBerocymMbl. Y jun nocie CYB ormedanocs CHMKEHUE NOKazarens cBeTocymMMbl Ha 21,2%, 4dto
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OTpakaJlo yMEHbILIEHUE COJAEpKaHMsSI CBOOOIHBIX PAaJMKAIOB B IJIa3Me KpOBU. B KOHTpOnbHOMN
Ipylnne JIOCTOBEPHbIX H3MeHeHMH nokazatesned bXJI He oTMmeueHo. AHalNM3 NPOMEKYTOUHBIX
npoaykroB IIOJI B O6uocyOcTparax u moxazarened AOC noarBepAusl TOCTOBEPHOE BO3PACTaHUE
nocie O3T aHTHOKCHUIaHTa-CynepoKcuaaIucMyTasbl Ha 11,5% u cHH>KeHHME MaJIOHOBOTO AUAIBICTHIA
Ha 8,5%. Ilpumenenne CYB Takxke kak u O3T BbI3BIBAJIO YMEHBIICHHE KOJIMYECTBA MPOJYKTOB
[TOJI: manmonoBoro auanbaeruga Ha 11,9% u Bo3pacTtanue kaTtanasbl pUTPOIUTOB Ha 6,5%. B
KOHTPOJIbHOM IpyIIie 10CTOoBepHON nuHamuku npoayktos I10JI u nokaszareneit akruBHoctu AOC He

O0TMCYAJIOCh.

Tabmuua 1. CpaBHUTENBHAS XapaKTEPUCTHKA KIMHUYECKUX 3P dexToB MeTonoB ['T.

OddexTs OzoHOoTEpamnus l'umepkamHoTepanus
AHTUTUTIOKCUYECKUN +++ +
Merabommueckuit +++ ++
Bazoaunatupyrommii + +++
Baroronuueckuit + +++
I'unoreH3uBHBIN + ++
IIpoTBOBOCTIAIUTENBHBIH ++ +
Jle3MHTOKCUKaMOHHBIN +++ +
PenapartuBHbIit + +
NmMMmyHOMO Iy TUp YOI ++ ++
AHTHCTPECCOPHBII ++ ++
AanTanyoHHbBIN ++ ++

Ilpumeuanue: + ; + +; + + + - Hanu4YMe U3MEHEHNUI PA3JINYHOMN CTENIEHU BBIPAKEHHOCTH.

Pe3ynbTarel ncciie0BaHUN CUCTEMBI F'eéMOCTa3a MOATBEPKAaIN TMIOKOAryIsHOHHBIN 3 dexT
HU3KMX KOHIEHTpauui o030Ha. OTMeYasoch IOBBIINIEHWE 1O HOPMAJIBHBIX IIOKA3aTelIed MCXOJHO
CHI)KEHHOTO TPOMOMHOBOTO BpPEMEHH, CHIDKEHHE IIOKa3arejedl CHOHTAHHOM M MHAYLUPOBAaHHOU
arperanydyd TpOMOOLIMTOB, CHUXKEHHE MOBbIIIEHHOTO (udpuHoreHa. I[locie CYB u TpagunroHHOro
CKJI n3meHeHus KoarylnorpaMMbl HE UMENH JOCTOBEPHOM Pa3HUILBI HCXOAHBIX U MOJYyYEHHBIX MOCIIE
KypcoBOro jeueHus nokasarenei. IlomoxxkurenbHoe BiausHME MeTon0B I'T Ha MHUKpPOLMPKYISLUIO
OBLIIO MOATBEPKICHO MOMYYEHHBIMH PE3YJIbTaTaMU KanMLIIPOCKOIHHU. [Ipuvenenne METOIOB «Ta30BOM»
TEepauy M, MPEUMYLIIECTBEHHO O30HOTEpPAllMM, CIHOCOOCTBOBAJIO  YBEIMYEHUIO  CKOPOCTH
KallMJUIIPHOTO KPOBOTOKA, IUIOTHOCTH KANMJUIAPHOM CETH, YMEHBIICHHMIO KOJMYECTBA JIMIMUIHBIX
BKJIIOYEHHH, JUINTEIBHOCTH CTa3a U KOJIMYECTBA CIAKEH, YMEHBIICHUIO Pa3MEPOB NIEPUBACKYIISAPHON

30HBI 1O HOPMAJIBHBIX MOKa3areyeH.
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B xone uccrnenoBanusi Oblla TpOBEJEHA CpPaBHUTENbHAs OIEHKA KIMHUYECKUX 3(P(HEeKTOB
METO/IOB «Tra30Boi» Tepanuu (Tabn. 1). Oto mo3zBonmino auddepenuupoBanno npumensts O3T u
CVYB B Kapau0J0ru4ecKoi paKkTHKE.
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0O.B. Macnennukos, M.B. Begynosa, . A. ['puGkoBa
MNPUMEHEHUE O30HOTEPAIINU ITPU 3ABOJIEBAHUSAX,
ACCOLHUHUPOBAHHBIX C ATEPOCKJIEPO30M

Huoicecopoockas meouyunckas cocyoapcmeennas akademust, Huowcnuti Hoeeopoo, Poccust

B pabote npencraBieHbl MaTepUalibl O MPUMEHEHHIO 030HOTepanuu y 154 6onpabix UBC, 102
6ombubIXx C/l, 84 GonbHbIX ['B, KOTOPBIM MPOBOAMIKMCH MPOLEAYPH OOIIET0 BO3ACUCTBUS B BHJIE
BHYTPUBEHHOTO BBEACHUS 030HMPOBAHHOTO (PU3PACTBOpA, OOJBIION MM Majlod ayTOreMOTEparuy,
PEKTAIBHBIX HMHCYPQUIALUNA O30HOKUCIOPOIHBIX cMeced. M3yuanuce [aHHbIE KIMHUYECKOM
CHUMIITOMATUKH, OOLIETIPUHATHIE NOKa3aTelau JMIUAHOIO oOMeHa. XapakTepUCTHKa HW3MEHEHUMH
reMocrasa oneHuBanach 1o casuram AJ[@-uHAyHHpOBaHHOHN arperauuu TpoMOOUMTOB. JlMHaMMKa
roKasaresei OKCHa a30Ta UCCIIeI0BAIACh HA OCHOBAaHMH M3MEHEHUI €ro CTa0MIIbHBIX METa0OIUTOB
— HUTPAaTOB M HUTPUTOB KpOBU. O COCTOSAHMM HHAOTCHHOW HMHTOKCUKALUUU CYIOWIHA IO CIBHUram
MOJIEKYJI CPEIHEN MacChl B KPOBH.

KawueBble cjoBa: umemuyeckas OOJE3Hb CepAlla, caXxapHbId aUadeT, TUIepTOHWYECKas

00J1€3Hb, 030HOTEPAIUS

The efficacy and mechanisms of action of ozone therapy in ischemic heart disease, hypertension
and diabetes were studied. It was examined 154 patients with ischemic heart disease, 102 patients
with diabetes, 84 patients with hypertension who had the intravenous injection of ozonated saline,
major or minor autohemotherapy, rectal ozone-oxygen mixtures insufflate. We studied the data of
clinical symptoms, common indicators of lipid metabolism, hemostasis, the concentration of
metabolites of nitric oxide (nitrates, nitrites) of blood. On the state of endogenous intoxication was
judged by the changes of average weight molecules in blood. Thus, the studies have been shown that
ozone therapy in diseases associated with atherosclerosis, has divers actions and a positive clinical
effect.

Key words: ischemic heart disease, hypertension, diabetes, ozone therapy

Heabo paboTel sSBUIOCH U3y4YeHHE dJ(PPEKTUBHOCTH U MEXaHU3MOB  BO3JEHCTBUS
030HOTEpANUU TpH 3a00JeBaHUSIX, OOYCIOBICHHBIX U CBSI3aHHBIX C aTE€POCKIEPO30M, KOTOpBIC
ABJISIFOTCS CAMBIMH PAaCIpOCTPAHEHHBIMA B MHUPE M OCTAKOTCSI OCHOBHOW NPHUYMHON cMepTH. Peun
unetr o6 wumemudeckoirt Oose3nu cepana (MBC), runmepronmueckoit 6onesnu (I'b) m caxaprom
nuaoete (CJI).

NBC siBasieTcst IpsIMBIM CIIEICTBUEM aTePOCKIEPOTHIECKOTO TOPAKEHUS KOPOHAPHBIX COCYIOB.

I'b m arepockiepo3 pa3BHUBAIOTCS COIPYKECTBEHHO, CIOXKHO MEPEIUICTAIOTCS IMaTOreHETHYECKH,
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B3aUMHO OTSTOLIAIOT JIPYr JpYyra, MPUBOAAT K CXOAHBIM CEPAECYHO-COCYIHUCTBIM OcloKHEHUsIM. C/]
CHOCOOCTBYET HE TOJBKO BO3HMKHOBEHHIO MHKpPOAHTHOMATUH, HO M YCKOPEHHOMY Pa3BUTHIO
aTepocKiiepo3a C TOpaKEHHWEM KpYymHbIX U cpennux aprepuit. MBC, sBnsmomascs ogHUM U3
NpOsIBJICHUN Jra0eTHYeCKOM MaKpOaHTMONaThM BCTpedaeTcss B 3 pasa yaile, 4eM y OOJbHBIX 0e3

CaxapHoro I[I/Ia6eTa.

PesyabTaThl H 00cyx1eHue

B mammx npemplaymmx  paboTrax  MPOAEMOHCTPUPOBAHA  BBICOKAA  A(PPEKTHBHOCTD
030HOTEpAINNU B OTHOLICHUH KIMHUYECKUX IPOSBIECHUI paccMaTpuBaeMbIx Oosie3Hell. Ha marepuane
6oapHBIX IBC moka3ano, 4To Xopoliue pe3yiabTarhl JiedeHus (mukBuganus 6onee 50% cuMIITOMOB)
ObLIM JOCTUTHYTHI y 91% mnanueHToB. AHAJOTMYHBIE pPE3YyJbTaThl OBLIM IOJY4YEHBI B TpYIIIE
6ompHBIX CIl — y 90% OGonpHbIX | THHA U 88% - 2 Tuma. [lomokuTenpHBIE MOKA3aTeNM pa3HOM
CTENEHHU BBIPAKEHHOCTHU YCTAaHOBJEHBI Y BceX O0yibHBIX I'b, KOTOpBIM NpHUMEHsIIaCh 030HOTEPAIs
(1).

Hecmotpss Ha ompezneneHHble pasziuuus B IAaTOT€HE3€ PAa3BUTHS aTEPOCKIEpo3a  ATHX
3a00JIeBaHUN OCHOBHBIMU €T0 3BEHBSIMHU SBJIIOTCA HapyILIEHUS JIMIUIHONO OOMEHa, aKTHUBALUA
IEPEeKUCHOTO OKHUCIIEHUsS JIMIUAOB, CIBHUIM PEOJOIMUECKUX CBONCTB KpPOBH, BO3JEHCTBHE Ha
9H/I0TENI COCYI0B.

B cooTBercTBUM ¢ HallUMU U JIUTEPATYpPHBIMH JAHHBIMU O30HOTEpANUs XapaKTEepU3yeTcs
MOIIIHBIMM CHUCTEMHBIMH 3 dextamu. OHM BBIPAKAIOTCS B AaKTHBAIMM TPAHCIOpPTa KHUCIOPOAa,
ONTUMU3AIMU PAOOThl MHUTOXOHAPHAIBHONW IIENM JAbIXaHWs, Ba3OAMJIATAllMM apTepHo U
HNOCTKAWUISIPHBIX BEHYJ, YIYULIEHUH PEOJIOTUH U MUKPOLMPKYIAUH (2,3,4).

[Tpu u3ydeHUH TMHAMUKY [TOKa3aTelel JUMUIHOTO OOMeHa ObIIO YCTAaHOBIIEHO, YTO Yy OOJIbHBIX
UBC nocne kypca 030HOTEpanuy HAOIIOJATOCh CHIDKEHHE OOIEro XOJECTepUHA BO BCEX CIydasX,
r7ie OH ObUT M3HAYANBbHO MOBBIIIEH (68% O6onbHBIX) B cpeaHeM Ha 10%. Y 6ombpHBIX ['b 5TO cHUXEeHME
coctaBuiio 5%. Y nanuentoB ¢ CIl - 9% . CHMxeHue ypoBHsI JUIONPOTEUTOB HU3KOW MIIOTHOCTU
COCTaBUJIO COOTBETCTBEHHO: 12,5%, 9,6%, 8%. [IuHamMuka TpUTIUIIEPHUIOB TaK)Ke BBIPAXKAIACh B UX
cHmkeHuu: y 6onbHbIX UBC Ha 22%, 6onbubix I'b — Ha 24%, 6onpHbix CJ] Ha — 17%. Koaddunuent
ateporeHHocTd y 601bHbIX ¢ UBC u I'b Husmiics Ha 12%, y 6onbhbix ¢ C/ Ha 18%. T.e. monyueHHble
pe3yJbTaThl CBUAETENBCTBYIOT 00 OTYETIMBOM THUIOJUIHMIEMHUYECKOM BO3AEHCTBUHM O30HOTEpANuu
Ha BCE IPYIIIBI UCCIIEyeMbIX OOJbHBIX.

Jns 3a0oneBaHuN, AacCOIMHUPOBAHHBIX C aTEPOCKIEPO30M, XapaKTePHBIMU  SBISIOTCS
HapyLIeHUs pPEOJIOTUM KpOBH. B Hammx HaOMIOAEHMSX [0 JIEYEHHUS OTMEYaloch 3HAYMTEIbHOE
MOBBIIIEHUE OJJHOIO U3 OCHOBHBIX IOKa3aTesel reMocTasa — arperaunu tpomoonuros. Ilocie kypca

O30HOTECpAllM Yy BCCX NAIUCHTOB Ha6nfo;1ana05 IOJIOXKHUTCIIbHAsA JHHaMHKa . 9710 BBIPAXXaJIOCh B
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cHmkeHnnu AJ1O-nHaynMpoBaHHON arperanuu y Bcex rpymni 6onbHbIX.Y 0onbHbIX UBC ¢ 13,37% 1o
7,28%, y 6ombubIX I'b ¢ 15,8% no 6,42%, y 6onbubix C/I ¢ 14,3% no 7,76%.

3HaYMMO#l OKazajach AMHAMHUKA IIOKa3aTeliell CTaOMIBHBIX METabOJIMTOB OKCHJA a30Ta —
HUTPATOB U HUTPUTOB. Y OonbHbIX MBC ypoBeHb HUTPATOB B KPOBH JI0 JICYCHHS] HAXOAWJICS Ha
HU3KOM YPOBHE U cOCTaBJsI B cpenneM 14,78 mxmons/i. Ilocne kypca o30HOTEpanuu HaOI0AaI0Ch
ero mnosslmenue 10 21,86 MKMOIIB/II.

VY 40% 6omnbabIX I'B YypoBEeHb HUTPATOB HCXOIHO OKa3aycs MOBBIIIEHHBIM — 30,95 MxMounb/i1. B
9TOW Tpymme JieYeHUE O30HOM IMPHUBENIO K CHIKEHHIO Mokazarens a0 23,51 mkmons/a. YV 60%
naneHToB ['b 10 nedenuss HaOmomanuch HU3KWME 3HadeHWss HutpatoB — 14,05. Ilpumenenue
030HOTEPAIUHU MPUBEIIO K UX YBEIWYCHHUIO 10 21,26 MKMOJIIB/I.

Jns CJI xapakTepHBIM 0Ka3aJioCh MOBBIIICHNE HUTPATOB y BCEX OOJBHBIX, KOTOPOE COCTABIISIIO
30,99 mxmoub/11. [Tociie 030HOTEpanuK UX KOJIMYECTBO CHU3HIIOCH 110 22,54 MKMOJIB/JI.

CX0XKMMH OKa3alluCh U3MEHEHUs MoKaszareael HUTPUTOB KpoBU. Y 60abHbIX NBC npumMenenue
030HOTEPAIUN TIPUBEIIO K KX MoBBIIICHHIO ¢ 18,09 10 27,8 MKMOJIB/I.

bonbuble ¢ I'b mo nmokazaTento ypoBHs HUTPUTOB pasaenwivch Ha 2 rpynmnbl. B oanoit (40%
NAI[MEHTOB) OH OKa3aJlcsi MOBBIIIEHHBIM — 37,48 MKMONB/I M TOCIEe Kypca  O030HOTEpamnuu
HAOI0IAOCh ero cHUkeHue A0 24,32 Mkmonw/n. Y apyroit rpynnsl (60% OONbHBIX) CHUYKEHHBIN
[IOKa3aTellb IOCIe JeUeHus moBeIcuiIcs ¢14,52 no 24,4 MKMOIIB/II.

[To nuHamuke nokaszareneil HUTpUTOB OobHBIE ¢ C/] Takxke pasaenunuchk Ha 2 rpynnsl. Y 80%
MAIMEHTOB MX UCXOJHBIA YPOBEHb ObLI MOBBIIIECH, IPUMEHEHHE O30HOTEPANuU CHU3UIIO ero ¢ 35,52
10 24,83 MxMounb/n. Y octanbHbIX 20% OOJBHBIX MCXOIHO CHIKEHHBI YpPOBEHBb MOCIHE JICUCHUS
noseicuicd ¢ 12,85 mo 25,14 MxMoib/1.

YpoBHIO OKcHJa a30Ta IpPH CEPAEYHO-COCYAMCTBIX 3a00JIEBaHUAX NpUIaeTcs OoJbIIoe
3HAUEHUE, XapaKTepU3ys €ro Kak pelaKCUPYIOUIUN dHIOTeNUANbHBIA W aHTHArperaHTHBIA (hakTop.
[ToBeIlIeHHE OKCHIa a30Ta pACIEHHMBAETCS KaK CHOcOoOCTBYyrolee BazomumiuAtanuu. OgHaKo B
nocieAHUX paboTax IMOKa3aHO, YTO NpPH psAJe NATOJOTHUH OKCHJ a30Ta B OONBIIMX KOJIWYECTBaX
BbIpabaTbIBaeTCsa MakpodaraMd U OTOOpaKaeT YpOBEHb IHJAOTEHHOW MHTOKCHKAIIMKA M BOCIIAJICHUS
(5). PaznuuHble MCXOHBIE YPOBHU METAa0OIMTOB OKcuaa azoTa y OonbHbIX ¢ ['b u CJl cienyer mo-
BUJIUMOMY CBSI3bIBaTh C HAJIMYMEM PAa3HOW CTEMEHU dHIOTOKCcHKo3a. Ho Hambonee cCyliecTBEHHBIM
clenyeT Mpu3HaTh (aKT pa3HOHANPABICHHOIO HOPMAJIHM3YIOIIErOo JEHCTBUS O30HOTEpaNnuu Ha
coJlepkaHue MeTa0OJIMTOB OKCHJla a30Ta B KpPOBH, IIOBBIIAIONIEIO WJIM CHUXXAIOIIETO €ro B
3aBUCHUMOCTH OT IEPBOHAYAIBHBIX IU(GpP. DTO MOAYEPKUBAET 3HAUEHUE JE€3MHTOKCHUKAIMOHHOTO
MEXaHH3Ma O30HOTEpPAllWH, BBIPABHHUBAIOIIETO TOKA3aTENHM, CIIOCOOCTBYIOIIETO BBIXOAY Ha

Ba30IMJISATUPYIOIIHNI YPOBEHD.




buopagukanet 1 AutrokcuaanTsl 2017 Tom 4, No2

[TonTBepkieHUEM BBIIIE W3JI0)KEHHOMY SBIISETCS W3YYEHHME KOJMYECTBA MOJIEKYJ CpeaHen
MaccChl B KPOBH, KaK M3BECTHOTO MOKa3aTessl YHAOTCHHON MHTOKCHKAIK. Bo Bcex rpymnmax 00JIbHBIX
OH OKa3aJICsl UCXOJIHO MOBBIIICHHBIM, a UCIIOIb30BAHUE 030HOTEPAIIUU MPUBOJIUIIO K CHUKEHUIO TIPU
NBC na 17%, npu I'b Ha 18%, nmpu CJ1 Ha 16% B nua3Me KpoBU U COOTBETCTBEHHO Ha 17%, 18% u
16% B spuTpoumTax.

3akiiloueHue

Takum o00pa3oM, TPOBEACHHBIC HWCCICIOBAaHUS IOKa3alld, YTO O30HOTEpamus TpU
3a00JIeBaHUSAX, ACCOLMUPOBAHHBIX C aTEPOCKIEPO30M, OKA3bIBAET MHOTOIUIAHOBOE JCHCTBHE,
obecrieunBaroIee MoJ0KUTEIIbHBINA KIMHUYECKUH (P PeKT.
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I'.B. TutoBa

0 BO3MOKHOCTH NPUMEHEHHSI CACTEMHOM O30HOTEPAIIUU ITPH
NEYEHOYHOM HEJOCTATOYHOCTH PA3JIMYHOM 3 TUOJIOT A

I'FY3 MO MOHUKH um. M.®. Braoumupckoeo, Mockea, Poccus

O30H 001amaeT BBHICOKOW PEAKTUBHOM CHOCOOHOCTBIO M aKTHBHO BCTYIAET B PEAKIUU C
pa3HbIMU OMOJIOTHYECKUMH OOBEKTaMM, B YACTHOCTU CO CTPYKTYypaMH KIETOK. B ponu ocHOBHOM
MUILIEHH OHOJOrMYECKOro JEHCTBMsS O030Ha Ha KJIETKY BBICTYNAIOT IJa3MaTUYecKHe
O6romMeMOpaHBbl, IPU 3TOM 3aMETHO YCUJICHHE PEIPOAYKTUBHON CIIOCOOHOCTH KJIETOK NMPH HU3KHUX
J103aX 030HA U THOeNb UX MPH BBICOKUX J03aX. Pe3ynpTaThl MHOTUX HCCIIEIOBAaHUM MMOKa3bIBAIOT,
YTO O30H MOXKET JEHCTBOBATh KakK ciaOblil MHAYKTOpP LIUTOKMHOB, Iponyuupyroummux [L-6, 1L-4,
TNF-0, IFN-y, IL-2 u IL-10 u, 4ro camoe rjiaBHOE, €CThb 3HAUYUTEIBLHOE OTHOLICHUS MEXKIY
IIPOM3BOJCTBOM LIUTOKUHOB U KOHLEHTpALMEN 030Ha.

O30H-KUCIOPOHASI CMECh AKTUBU3UPYET KaK KIETOYHBIN, TAK U TyMOPAJIbHBIM HMMYHHTET.
[lon ee BO3mEWCTBHMEM YyCHIIMBAETCS BBIPAOOTKA JIMM(OIUTAMH M MOHOIMTAMH LUTOKHHOB, B
IEepBYI0 oOdYepenb HHTepPEpOHa, OJHOIO U3 BAXKHEHIIMX (AKTOPOB HHJOTCHHOM 3alllUTh
opraHu3Ma OT BHUPYCHOH wuH¢exkuuu. B pe3ynabrare MOBBIIIAETCS CUHTE3 T-KUILIEpOB,
OCYIIECTBIISIIONINX ~ KJICTOYHBIH HMMMYHUTET, HOpMaim3yercss ¢QyHKus B-muMdonuros,
OPOAYLUHUPYIOIUX HMMMYHOITIOOYNIHHBI. Bcee BhlllenepeyrciieHHOe CHOCOOCTBYET JMKBUIALIUU
BOCMAJIUTENBHOTO mporecca. O30HMpPOBaHME CHOCOOCTBYET MOBBIIMIEHUIO IJIACTUYHOCTHU
SPUTPOLIUTOB, YIYYIIEHUIO APXUTEKTOHUKH IMOBPEXKICHHBIX IEYEHOUYHBIX JOJIEK, YMEHBIICHHIO
SBJICHUN TEYEHOYHON OEeNKOBOW IUCTPO(UHU, TOPMOKEHHUIO MEPEKUCHOTO OKHUCIICHHUS JIMIUIOB,
AKTHUBALIUU OEJIKOBO-CUHTETUYECKOM U MIMKOT€HCUHTETUYECKON QYHKIIMN MeYeHH, HOpMaJIu3aluu
CHHTE3a OT/EIbHBIX (PEPMEHTOB U PETYISIIUA OOMEHHBIX IPOIECCOB, T.€. 030HUPOBAHUE CHIIKAET
BIIMSIHAE MILIEMHUYECKOro (hakTopa B pa3BUTHH NEUEHOYHON HEJIOCTaTOYHOCTH.

[lonoxxurenbHOE BIMSHUE HA TEMOCTa3 CKa3blBAETCA B CHMIJKEHUU arperanvoHHON
crocobHocTH TpoMOOIMTOB. [loBbIIaeTcss GUOPUHOIUTHYECKAS] aKTUBHOCTh KPOBH, IIPEMATCTBYS
TakuM 00pa3oM pa3BUTHUIO BTOPUYHOTO PEAKTHUBHOTO BOCHAJNCHHUsS. AKTHBHBIM KHCIOPOX
YBEIMYMBAET  YOPYroctb W jAehopMaberbHOCTh  SPUTPOLUTOB, UYTO  yIydyllaeT HX
KHUCJIOPOJTPAHCTIOPTHYIO (DYHKIMIO, a, CJIEI0BaTeIbHO, 3TO IIOJOKUTEIBHO OTpaXkaeTcs Ha
MUKPOLIMPKYJIALIMM W OKCHUI€HallMM TKaHel opraHusMma. JIlukBuaupyercs aucOamaHC MexAy
OKHCITUTEIbHBIMH  CBOOOJHOPAIUKAIBHBIMA  IPOLECCaMH M CHHTE30M  DHJIOTEHHBIX
aHTHOKCHaHTOB. Ha ypoBHE L1€J0CTHOr0 OpraHm3Ma MPOMCXOAUT ONTHUMHU3ALMS LIEHTPAIbHON U
CUCTEMHOM TeMOJMHAMMKH, JbIXaHUS, yIAydlleHHe Mepudepuyeckoro KpoBooOpalleHus,

IMMOBBIIICHUEC HNMMYHOJOIH4E€CKOTro craTrtyca. TOpMOSHTCH IpoHECChl IMEPEKUCHOTO OKHCICHUA
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JUIHUAOB U OAHOBPEMEHHO AKTMBU3UPYETCSl AHTHOKCHJIAHTHAs 3alUTa OpPraHu3Ma. 3aMETHO
yJIy4dlIAlOTCs II0Ka3aTeId CUCTEMHOM M BHYTPUIIEYEHOYHOW MUKpouupkyasiuuu. Crenyer
IIOAYEPKHYTh, YTO II0 JAHHBIM MCCIICJOBAHUM, JIEYCHUE IIEPEHOCUTCS XOPOIIO, YXYAIICHHUS

COCTOSIHUS UJIM OCJIO)KHEHUH BBIABICHO HE OBLIO.
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O.B.Jlanmmsa', A.B. FyCTOBl, K.H. KOHTOpH_II/IKOBal’Z, A.B. ]SapaHOBa2

OILIEHKA Y®®EKTUBHOCTHU O30HOTEPAIINH Y BOJBHBIX MUACTEHUEN
IHuOfcezopodcmﬂ 20CY0apCmMEeHHAsl MeOUYUHCKAS AKAOeMUs.

 Hayuonanohwiii uccredosamenscxuii Huoicecopoockuiti cocyoapcmeennviii ynusepcumem um. H.H.

Jlobauesckozo

MpuacteHusi — Tshkenoe 3a0oJieBaHME, NPUBOAALIAS K MHBAIUAM3ALMWN MAIMEHTOB M YacThIM
JeTalbHbIM HCXOJaM, 4YTO OHIpPENeNseT BBICOKYI0 AaKTYaJbHOCTh IIOMCKa MaTOr€HETHYECKH
00OCHOBAHHBIX METOJIOB MOBBIIICHUS 3((EKTUBHOCTU JIEYEHHUS OSTOW MAaTOJOIMH. AKTHUBAIUSA
CBOOOTHOPAIMKAIBHOTO OKHCIICHUS SIBJISICTCS BaKHBIM 3BEHOM MATOT€HE3a pPslla ayTOMMMYHHBIX
3a001€BaHMl, B TOM 4YHMCIE€ MMACTCHMM TIpaBUC. B paboTe MNpeAcTaBIeHO HCCIEIOBAHUE
OKHCIIUTEIbHOr0 romeocraza y 20 manueHToB ¢ MuacteHui. IlponeMoHCTpHpOBaHO H3MEHEHUE
OKHMCIIUTEIBHOIO FOMEOCTa3a y MalUueHTOB ¢ MUACTEHUEH MO CpaBHEHUIO ¢ HOpMOH. OOHapyx eHO
MIOJIO’KUTEIBHOE BIMSHUE O30HOTEpAlUM Ha MPOLECChl CBOOOJHO-PAaJUKAIBLHOTO OKHUCIEHHS, YTO

IMMO3BOJIACT CHUTATHh O30HOTCPAIINIO TATOICHECTUYCCKHU 000CHOBaHHBIM METOA0M JICUCHHUA MUACTCHHUHU.

Myasthenia gravis is a serious illness leading to disability of patients and frequent deaths, which
has led to the high relevance in the search for pathogenetical methods to increase the efficiency of
treatment of this pathology. The activation of free radical oxidation is an important link in the
pathogenesis of several autoimmune diseases, including myasthenia gravis. In the study of oxidative
homeostasis in 20 patients with myasthenia gravis, there were changes of oxidative homeostasis in
patients as compared with healthy volunteers. There were analyzed dynamics of indicators of
oxidation processes and antioxidant activity when included in the therapeutic complex of ozone
therapy. There was a positive influence of ozone therapy on the processes of free radical oxidation,
which makes ozone therapy pathogenetically substantiated method of treatment of myasthenia gravis.

Key words: ozone, myasthenia, oxidation processes and antioxidant activity.

MuacTteHusl — XpOHHYECKOe ayTOMMMYHHOE 3a00JIeBaHUE, XapaKTepU3yIoleecsi HapylIeHHEeM
HEPBHO-MBIIIIEYHON  Tepelayd  BCIEACTBHE  OOpa3oBaHUS  ayTOAHTUTEN K  Pa3IUYHBIM
ayTOAQHTUTE€HHBIM 3MUTONAM TNepudepruueckoro HEWPOMBIINIEYHOro — amnmapaTta, KIMHHYECKU
MIPOSIBIISIONIEECST CIAa00CThI0 M TATOJIOTHYECKOW MBIIeYHON yTtomisieMocTeio [1,3,9].  Tspkects
3a00JIeBaHUs, TPUBOJAIIAS K WHBAJIMAMW3AIMKA TAIMEHTOB, M 4YacToTa JIETAlbHBIX WCXOJ0B
OTIPE/ICNISIOT BBICOKYIO AaKTyaJbHOCTh TMOWCKa Hawmbosee 3(G(HEKTHBHBIX METOAOB JICUEHUS ATOU

IIaTOJIOTHH.
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BakHbIM 3BEHOM B MATOTre€He3€ ayTOMMMYHHBIX 3a00J€BaHUM, B TOM YUCIIE MUACTEHUH T'PaBHC,
SBIISICTCS AKTUBAIMSI CBOOOHOPAINKAIBHOTO OKUCIEHUS [5]. AKTHUBAIUS MEPEKHCHOTO OKHCICHHS
JUMAJOB B 3HAUYUTENILHON CTEIIEHH yCcyryossieT TeueHue 3adoneBanus [2,10].

O3oHOTEpanust — OJUH U3 HEMEAMKAMEHTO3HBIX METOJIOB JIEYCHMs, MCIOJB3YIOIUICS B
Pa3IMYHBIX O0NACTAX MEIULMHBI: TEPANUHU, XUPYPIUHU, aKYyIIEPCTBE U TMHEKOJIOIHHU, 1I€PMATOJIOIHH,
KOCMETOJIOTMH, CTOMATOJIOTMM, HEBPOJIOTMM, TacTpo’HTeposiornu M apyrux [7]. Hecmorps Ha
BBICOKYIO PEAaKIIMOHHYIO CIIOCOOHOCTH, YCTAHOBJICHO CEJICKTHBHOE JACWCTBUE 030HA HA OPraHHUYECKUe
MOJIEKYJIbl, COJIeprKalllue JBOMHBIE CBSI3U, B OCHOBHOM Ha IOJMHEHACBILICHHbIE )KUPHBIE KHUCIIOTHI,
BXOJISIIIME B COCTaB JIMIIMIHOTO OMCIOS KJIETOYHBIX MEMOpaH M JIMIONPOTEUJOB IUIa3Mbl KPOBH C
00pazoBaHNEM MPOMEKYTOUHBIX MTPOIYKTOB — 030HUA0B [1,4, 6,7,8,9].

Llens nccnenoBaHms - M3y4eHUE TOKa3aTeNel MPOIecCOB CBOOOHOPATNKAIBHOTO OKUCICHUS Y
NAlMEeHTOB ¢ MMACTEeHHUEH /10 U IIOCIIe 030HOTEPAItH.

Marepuan u MeTObI HCCJIEJOBAHUS.

AHanu3 nokasaresiei NepeKuCHOTO OKUCIICHHUS JIMIUI0B B CHIBOPOTKE KpPOBU IpoBenaeH y 20
NAIMEeHTOB C MHUACTeHHEHW B reHepaim3oBaHHOM (opme. Cpenam manmeHTOB Obuto 6 MyxuuH, 14
xeHmuH. Cpemuuii Bozpact cocraBun 48,4 ner (ot 29 nmo 77 ner). Bece mamueHThl moiydanid
CTaHJApTHOE JIEYECHUE, BKIIIOYABIIEE IMYJIbC-TEPANUI0 JEKCAMETa30HOM, AaHTHUXOJIUHACTEpa3HbIe
npenaparsl, IpenapaThl Kanus, kanuiicOeperatouiue auypetuku. [lanuenTst nepBoil rpynmsr (10
YeJIOBEK) MOJIydyaldd TOJbKO CTaHAapTHYI0 Tepanuto. Ilamuentst Bropoil rpymmel (10 uenoBek) Ha
¢oHe  cTaHIApTHOW  Tepaluu  NOJy4Yadd  BHYTPUBEHHblE  MH(QY3UM  O30HHUPOBAHHOTO
¢uzuonoruueckoro pacrsopa (ODP) B konuuecTse 6 mpoueayp uepes AeHb ¢ KOHIEHTpalnuei 030Ha
0,5 wr/n. BonpHble K3 mepBOM W BTOPOM Trpynn ObUIM COMOCTAaBUMBI 10 BO3pacTy, MOy U
KJIMHUYECKON KapTHHE 3a0oJyieBaHUsA. ['pyliy cpaBHEHHUS COCTaBWIJIM 3]10pOBble JoOpoBosblbl (14
YEJIOBEK), COMOCTABMMBIE C MAlMEHTaMU II0 BO3PACTHO-IIOJIOBBIM XapaKTEPUCTUKAaM. AKTHUBHOCTb
CBOOOTHOPAIMKAIBHOTO OKHCICHHS OLEHUBAIN METOJ0OM WHAYLMPOBAHHOM KEJIe30M U MEPEKUCHIO
Boziopoaa OomoxemumtomuHectieHuu (bXJI) 10 wu mocine JieuyeHus B CpaBHEHUHU C MOKA3aTEIAMH Y
310pOBBIX J100poBOJbLEB. [l perucrpanuu OHOXEMHJIFOMUHECLEHIIMU HCIIOJIb30BAM arlnapar
ouoxemumomunomerp (bXJI-07), compsokennsiii ¢ komnbiorepoM IBMPC/AT B amanoroBom
pexume. AHANIM3MPOBATM  CIEAYIOIIHME MapaMeTpel: HMHACKC Imax (MB) — MmakcumanbHas
MHTCHCUBHOCTh CBEUEHUS, XapaKTepU3yIOllas MOTEHLHAIbHYI0 CIOCOOHOCTh OHOJOTHYECKOrO
o0beKkTa K CBOOOJHOPAJAMKAIBHOMY  OKHCJICHHIO; uHaekc S (MB) —  cBerocymma
XeMUJIIoMUHecHeHIIMH  3a 30  CekyHJ — BeJIMYMHA, COOTBETCTBYIOIIAs OOpBIBY  LEMH
CBOOOTHOPAIMKATIBHOTO OKHUCIIEHUS, ¥ IO3TOMY OOpaTHO MPONOPIUOHAIbHAS AHTHOKCHIAHTHOU
AKTUBHOCTH CBIBOPOTKM KpOBH, tg(-20) — TOKa3aTelb AaHTUOKCHUAAHTHON CHCTEMBI 3alllUThI,

XapaKTEepPU3YIOUIUH CKOPOCTh €€ BOCCTAaHOBJICHHS, WHACKC Z — OTHOIIEHWE HWHIAEKCOB S/lay,
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XapaKTepU3yIOIIMi ypOBEHb AHTHOKCHIAHTHOW 3amuThl. OrmpeneiseHue ypoBHS MPOJIYKTOB
MEPEKUCHOTO OKUCIEHUS JUNUA0B  (MEPBUYHBIX -AUMEHOBBIX KOHBIOratoB (/JK), TpueHoBBIX
koHbioratoB (TK) u xoneunwix - ocroBanuii [lludda (OLL) npoBoaunu meromom Bomdgeropckoro
N.A. (1989). Craructrueckas o0paboTKa MaTepHalia OCYIIECTBIISIACH C IIOMOIIIBIO MTaKeTa IPOTrpaMMm
Statistika.
PesyabTarsl

[Ipu wuccienoBaHUM OKUCIUTENBHBIX IMPOIECCOB Yy MAIlMEHTOB C MUACTEHHEW 10 JICUCHHS
00HapyXMBAJIOCh 3HAYUTENILHOE MOBBIIICHNE MoKa3zarenei nnaynupoBanHod bXJI mo cpaBHenuto ¢
TaKOBBIMH Y 370POBBIX A00poBoJbIeB. Tak, I, Oblia moBeimeHa B 7,1 pasa, tg(-2a) — B 7,9 pasa.,

YTO YKa3bIBAJIO HA 3HAYUTCIbHYIO AKTUBAIIUIO ITPOLECCOB CBO6OI[HOpaIII/IKaJII)HOFO OKHCJICHHA Y

MalKMeHTOB ¢ MUacTtenuen (tadi. 1).

Ta6Jmua 1. IToka3aTenn OKMCINTEIHFHOIO CTpeCCa ChIBOPOTKHU KPOBHU 0OIBLHBIX MHUACTEHUEH 110

CpPaBHEHHUIO C HOPMOM (310pOBBIE TOOPOBOJIBIIBI)

IToka3zarenu ITanmeHTsI € 3110poBBIE YpoBeHb 3HAUUMOCTH
MHACTEHUEU J0OPOBOJIBIIBI pazInauii p
Imax, MB 386,8+62.3 54 442 515 p=0,023
S, MB 1666,2+223,1 233,449,775 p=0,042
Z 4,7+0,3 4,5+0,2 p=0,028
tg(-20) 184,5+32,2 2334155 p=0,032
JIK, 0,2632+ 0,2268+ p=0,035
OTH. €. 0,0029 0,0126"
TK, 0,2600+ 0,2383+ p=0,041
OTH. e]I. 0,0114 0,0274'
O11l, 58,2046+ 31,8513+ p=0,025
OTH. e]I. 5,6970 1,3673"
o111/ 108,7250+ 73,4842+ p=0,022
(IK+TK) 8,7136 4,4201"
Bo BTOpOI71 6OJILHLIX, MoJIydaBIINX  HapsAay CTAaHAAPTHBIM  JICHCHHUCM

030HMPOBAHHBINA (PU3HOIOTHUECKHH pacTBOP,

CHMIXXAJIUCh, a4 3HA4YCHUI V4 YBCINYHUBAINCH, YTO YKa3bIiBaJIO Ha IOBBINICHUC aHTI/IOKCI/I}IaHTHOI\/’I

AKTUBHOCTU KPOBHU II0O[J JeicTBUeM O30Ha. Y OOJIBHBIX JTaHHOM

3HAUEHUS Imax, S, tg(-20) mocne jgedyeHus 3HAUUMO

rpyniibl OTMEYAJIOCh CHUIKCHHC
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AKTHBHOCTH CBOOOHOPAIUKAIBHBIX MPOIIECCOB, YTO MPOSBIISIOCH OJTHOHAIIPABICHHON TCHACHIMEH K

yMmeHblleHuto npoaykros [1OJI.

Ta6J'II/II_[a 2. Iloxa3aTenu OKHUCIMTEIILHOTO cTpecCa CBIBOPOTKH KPpOBHU OOJILHBIX MHACTEHHEH J0 "

I10CJIC JICUCHUA

IToka3arenn IlepBas rpymma Bropas rpynna YposeHs

(cranmapTHas (cranmapTHas Tepanwus + JIOCTOBEPHOCTH
Tepanus) ODP) paznuuui p

Imax, MB 354,1+98,5 154,3+47 4 p=0,026

S, MB 1523,7+£396,2 836,8+301,6' p=0,032

Z 5,0+0,3 5,4+0,4 p=0,031

tg(-200) 168,2+49,2 62.8420.0' p=0,045

JK, oTH. ex. 0,257+0,007 0,264+0,001 p=0,017

TK, otH. exn. 0,244+0,020 0,245+0,011 p=0,022

O, otH. ex. 67,302+13,272 45,969+7,972 p=0,028

OLI/(JIK+TK) 136,209+26,046 88,777+13,945 p=0,025

V GoNBHBIX U3 nepBoﬁ TPYIIIbI HOI[O6HOI>1 JUHAMHKH MOKa3aTellell OKUCIMTEIbHBIX poneccoB

HE OTMeueHo. TakuM oO0pa3oM, BBISBICHHOE IOBBIIIEHUE [OKa3aTeled WHIyLMPOBAaHHON
OMOXEMMIIIOMMHECLIEHIIMM W YPOBHSI IPOAYKTOB MEPEKHUCHOI'O OKHUCIIEHUS JIHMIHIOB B CBHIBOPOTKE
KpOBU OOJIBHBIX MHACTEHHEW CBHJETEILCTBYET O HAPYIIEHUHU IPOLECCOB CBOOOIHOPAANKAIBLHOTO
OKHCIICHHsI,  CONPOBOXKJAIOIIMXCS  CHMDKEHHEM  paboTbl M CKOPOCTH  BOCCTaHOBJIEHUS
AQHTHUOKCHJIAHTHOW CHUCTEMBI 3aIIMUTHI, MOBBIILIEHUEM IMPOIYKIMH CBOOOJHBIX PaJUKalIOB, a TaKXKe
HAKOIUICHHEM TIEPBUYHBIX M KOHEUYHBIX NPOAYKTOB NEPEKHCHOIO OKHUCIECHHS JHUMIHIO0B. ITO
HOJTBEPKIAET 3HAYMMOCTh OKMCIMTEIBHOTO CTpecca B MaToreHese 3aboseBaHus. BkitoueHue B
TEpaneBTUUECKUII ~ KOMIUIEKC  O30HHUPOBAaHHOTO  (DU3MONIOTMYECKOTO  pacTBOpa  SIBISETCS
NaTOr€HEeTUYeCKH OOOCHOBAHHBIM, MOCKOJBKY CIOCOOCTBYET BOCCTAaHOBIIEHHIO OKHCIUTEIHHOTO
roMeocTasa.
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N.JI. JloBrui

O30HOTEPAIIUA U AKYITYHKTYPA B KOMINVIEKCHOM JIEHEHUN
CAXAPHOTI'O JJUABETA M EI'O OCJIO)KHEHUH

Hayuonanvnas meouyunckas axademusi noce0uniomMHo20 00pasz08aHus

um. [LJI I lynuxa, Kues, Yxpauna

Leas pa6otbl: oueHka 3(QPEKTHBHOCTH HPUMEHEHHS O30HOTEPANMU M AKYIYHKTYpHI B
KOMIUIEKCHOM JICUEHUH CaxapHOro AuadeTa U ero OCI0KHEHUH.

Marepuas W MeTOAbl MCCJEAOBAHMSI: MPOAHAIM3UPOBAHBI pe3yJabTaThl JedeHus 208
NanUeHToB B Bo3pacte oT 32 no 81 ser ¢ caxapHbIM JuabeToM 2 THUIa M €ro OCJIOKHEHUSMHU:
muabernyeckoil monuHeBponatuei 68 (32,7%), cuHapoMom amabeTHdeckor crombl 56 (26,9%),
nuabernyeckoit perunonatueit 110 (52,8%), nuabetuueckoit Hegponarueit 14 (6,7%).

Pesyabrarsl. [lanmentsl OblTu pasfeneHbl Ha JBE Tpymmbl: 1—to rpynmy coctaBwiud 104
MAaIlMEeHTOB, KOTOPHIE MOJTyYaad KOMIUIEKCHYIO CTaHIApTHYIO Te€pamnuio; 2—to rpymnmny cocrabuwiu 104
NAUEHTa, KOTOPbIE TONOJHUTENIBHO K CTaHJAPTHOMY JIEUEHUIO IPUMEHSIIM BHYTPUBEHHOE BBEICHUE
030HMPOBAHHOTO (PU3UOJIOTHYECKOTO pPAacTBOpa C KOHLEHTpauuend o3oHa B pactBope 2,0 mr/a B
konuyecte 200 mut 3 pasza B HeAeno 7—8 npoueayp.

BbiBoa: mpuMeHEHUE 030HO-KHUCIOPOJHOW TEpPAnuu B COYETAHUM C aKYIIyYHKTYpPOH, a TaKXKe
¢uznoTepanueit nokasano 3PpPEeKTUBHOCTh KOMIUIEKCHOTO JIEUEHUS caxapHOro Auadera 2 TUIa U ero
OCJIOKHEHUH — JMa0eTUYeCKON MOJMHEBPONATHH, CUHAPOMA TUa0EeTHUECKOH CTOIBI, TuabeTHuecKon
PETHUHOIIATHH, a TaKXKe TuabeTnuecKkoi HepponaTuu.

KuaroueBble cioBa: caxapublii aualer, auaOeTuyeckass IOJIMHEBPONATUS, CHHIPOM
nabeTnyecko cTombl, quabeThyeckas peTuHonarus, AuadeTudeckas Hedporartus, 030HOTepanus,

aKyMyHKTYpa, UTJI0yKaJlbIBaHHUE.

Objectives: evaluation of ozone therapy and acupuncture efficacy for complex treatment of
diabetes mellitus and its complications.

Materials and methods of study: The study analysed treatment outcomes of 208 patients
aged 32 to 81 with diabetes mellitus type 2 and its complications: diabetic polyneuropathy 68
(32.7%), diabetic foot 56 (26.9%), diabetic retinopathy 110 (52.8%), diabetic renal disease 14 (6.7%).

Results. The patients were randomized into 2 groups: The 1% one included 104 patients who
received a standard complex therapy; and the 2™ one in which 104 patients additionally to the
conventional treatment were intravenously administered 200 ml of ozonized normal saline with ozone

concentration 2.0 mg/l 3 times a week with a total number of 7-8 procedures.
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Conclusion: the administration of ozone-oxygen therapy combined with acupuncture and
physiotherapy has shown the efficacy of a complex treatment of diabetes mllitus type 2 and its
complications, such as diabetic polyneuropathy, diabetic foot, diabetic retinopathy, and diabetic renal
disease.

Key words: Diabetes mellitus, diabetic polyneuropathy, diabetic foot, diabetic retinopathy,

diabetic renal disease, ozone therapy, acupuncture, needle therapy.

BonbsmuacTBO O0NBbHBIX caxapHbiM AuadetoM (CJI) crpamaroT ot nuabera 2 Tuna. MimeHHo ero
Bce Oojiee 4YacTo Ha3bIBalOT "OOJIE3HBIO IMBWIM3AIMHU'", a elle KOHKpeTHee 'CIaakod HpoHUeH
COBPEMEHHOM TeXHOJI0TUM".

ITo nanusiM BecemupHoii opranusanuu 31paBooxpaHeHus 422 munuona yenosek (2016 r.) Bo
BceM mupe ctpanaiot ot guadera u k 2030 r. C/] craner 7—i npuuuHoii cMepTu Bo BceMm mupe [35]. K
tomy ke 183 muH moaeit ¢ CJl ocTaroTcst HeIMarHOCTUPOBAHHBIMU [26].

B pa3Buthix eBpomelickux crpaHax pacrpoctpaHeHHOcTh CJl cocraBiser 1o 10% B oOuieit
MOMYJISIIIAM, & CPEIU JHIl ¢ (PaKTOpaMH pHUCKa U y MOXKWIBIX fgocturaer 30% oOmelt 4uciieHHOCTH
HaceneHus. Xapaktep xponuzanuu CJl y HOXKUIBIX JTIOACH SIBISETCA UX OMpPENesonKM (aKTopoM
kauectBa xu3HU. CJ| 3aHuMaeT me4ambHOE TPEeTh€ MECTO IOCIe CepACYHO-COCYIUCTON H
onkomaroyioruu. CaMasi paHHSSI Cpeld BceX 3a00JICBaHMI WHBATWIHM3AINS, BBICOKAsS CMEPTHOCTH
cpenu manuentoB onpenemw CJ[ B KauecTBe MPUOPUTETOB B HAIMOHAIBHBIX CHCTEMax
3/IpaBOOXpaHEHus Bcex cTpaH mupa [1, 19].

OO6muii puck cmeptu cpeau mroaei ¢ C/l, kak MUHUMYM, B 2 pa3a MPEBBIIIAET PUCK CMEPTH
Cpenu JIIoJIel TOTO e BO3pacTa, y KOTOPBIX HET auabera [24].

[Tonoxenue ycyryossiercss Tem, uro CJl xapakrepuszyercs pa3BUTHEM TSKEIBIX OCIOKHEHUU.
HaubGonee  xapaktepubiM  ocnoxkHeHuemM  CJI  saBmsercs  pa3BUTHE  MHUKPOAHTHOIATHH.
MukpoaHruonaTus HOCUT TeHEPAIU30BAHHBIN XapaKTep, MPOSBISACH TIaBHBIM 00pa3oM B cocylax
KOHEYHOCTEH, CeTYaTKH, Imovek [7].

VY nanueHToB ¢ MOJMHEBpoONaTuen J1I000ro reHe3a o0sA3aTeabHO HYXKHO HCKIIIOYaTh HaJUdue
C/I. Tak xak quabeTU4ecKue MOJWHEBPOIIATUU COCTABISIOT 10 yacToTe 30% BceX MOTMHEBPOMATHIA,
M3MEHYUBHI 10 KIMHUYECKUM MPOSBICHUSM U TeueHuto, 10 50% umeroT 6eccuMNTOMHYIO Qopmy.
[MIpu CI 15-20 ner, nepudepuyeckue HepBbl nopaxeHol B 50-90%. IlpusHaku auabeTumueckue
MOJIMHEBPOIATUU TUArHOCTUPYIOTCs 3an0iro 10 pasButus CJl. Cymmapuo CJI MOXHO onpenenuTh
KaK COYETaHUE CHUMIITOMOB: TUIIEPIVIMKEMUU, MUKpPOAHTHONATUU M ToiuHeBpomnatuu [18, 4, 3].
Bo3Hukaer mopaxkeHue COCylOB MO BCeMy OpraHu3Mmy HebOonbiioro amamerpa (mo 30 Mkm), HO
0COOEHHO 4acTO MOPaXarTCs COCYAbl CETYATKH (PETHHOMATHs), MoveKk (HegpomnaTusi), JTUCTATbHBIX

OTJIEJIOB HMKHUX KOHEUHOCTEH U nepudepruieckux HepBoB (HeBpomnatus) [10].
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CunnpoM nuabeTnyeckoil cTombl BeTpeuaeTcs B pa3HbiX popmax y 30-80% manuentos CJI [6].
OcHOBHBIM (PaKTOpPOM B IMATOTeHE3e CHHApPOMA AWA0ETUYECKOH CTOombl sBisieTcs uH(eknus. Eme
Oosee yxynmaercsi KpoBooOpalieHue Koraa WH(GEKUIus CBA3aHa C MUKPOTPOMOaMH B apTepHOIax
[23]. Korma mnpucOeIUHSIOTCS THOWHBIC MPOIECChl — CTepTas MaHH(EcTalus, CKIOHHOCTh K
OBICTPOMY pAacIpOCTpaHEHHIO W (OPMHUPOBAHHIO OOMIMPHBIX 30H HEKpPO3a B COYETAHUU C
JEKOMIIEHCALUEN YIIIEBOJHOr0 OanaHca — XOpOIIO U3BECTHBI IPAKTUUECKUM BpadaM [2].

[Tpu CJI, BooO1IE, pa3BUTHE MUKPO— U MAaKPOAHTUOMATUHU IPUBOAUT KaK K 00IIEMYy CHHUKECHUIO
YPOBHS KUCIOPOJIa B TKAHAX, TaK U K JAerpajlalliy pelenTOPHOro anmnapaTa Kanmuispos [5].

Hakorienne TOpoOAYKTOB YIVIEBOJHOIO W JIMIIMUJHOTO OOMEHa 3allyCKaeT peakluu
JNETOKCHKAIlMK, B T.4. W CBOOOJHO-paIUKAIbHBIC MpOIECChl. BooOie, cBOOOIHO-pagrKaIbHBIE
peakuuy HalpaBJIEHbl Ha MOJJEpXKaHUE TOMEOCTa3a, HO IpPHU BBICOKONM HHTEHCHUBHOCTU MOTYT
MIPUBECTHU K Pa3BUTHIO OKUCIUTEIBHOTO cTpecca [13].

CoOCTBEHHO OKHCIUTENbHBIN (OKCUIATUBHBIN) CTpecC JEKUT B ocHOBE He Toibko CJI 2 Tuma,
HO WM Pa3BUTHUS €ro MO3JHUX OCJIOXHEHWH, B YACTHOCTH MHKPO— M MaKpOAHTHMOINAaTUM, HEBPOIATH,
Hedponatuii [11, 20]. Takke BO3poCTaOIMNN YPOBEHb OKACIUTEIHLHOTO CTPEcca M IPOTUBOACHCTBUS
CO CTOPOHBI aHTHOKCHJIAHTHBIX 3aIIUTHBIX CUCTEM COMPOBOXKIAIOT Mpoliecc crapenus [17].

I[Ipu CJI  OporHOCTHYECKH  HEONArOMpPUSATHBIM  MPOSIBICHHUEM  paclpoCTpaHEHHOU
MUKPOAHTUOIIATUH SBJISETCS 1nabeTuyecKas peTUHONATHs, yBEINUUBAIOIIAsl PUCK PA3BUTHUS CIIETIOTHI
B 25 pa3, B pe3yibTaTe JOJrOBPEMEHHOIO HAKOIIJICHUS TOBPEXACHUN MEIKHUX KPOBEHOCHBIX COCY/I0B
ceryarku [7, 33].

HyxHo yuuthiBath, 4TO0 y Oo0nbHBIX CJI OCHOBHBIMH (aKTOpaMu pHCKa SBISIOTCS
muciunuaemMust  (YIUIOTHEHHE M CYXEHHE CTEHOK apTepuil), KypeHue, HaclleJICTBEHHas
IpeJIpacloiokKeHHOCTh, uiemudeckas 6one3np cepaua (UbBC) u aprepuanbhas runeprensus (Al)
[5].

V 30% Oompapix CJ 1 TMma ¢ JIMTEIBLHOCTBIO OOJIC3HM Ooliee S5 Jer HaOmromaercs
0e300J1e3HEHHOE OrpaHMYEHUE TOABM)KHOCTH MEJKHUX M KPYIHBIX CYyCTaBOB, OCOOEHHO KHCTEH.
[TomararoT, 4YTO 3TO MPOBOLUPYET HAKOIUIEHHE B COEJUHUTENLHOM TKAaHU TJIMKMPOBAHHOIO
HEPAacTBOPUMOIO Koyutaresa [9].

B Tteuenne mnocnenHero necatwierus nenp JjedeHus CJ| kapauMHAIBHO M3MEHMWIIACH.
MeankaMeHTO3HbIE METObl JIEYEHHsS] B JOMOJHEHHE K HEMEIMKaMEHTO3HBIM IOMOTaIOT JOCTUYb
LIEJIEBOIO YPOBHS TJIOKO3bI B KpoBU. HeT npenapara, KoTopblit Obl AeiicTBOBaI OJHOBPEMEHHO Ha BCe
MEXaHU3MBI, Jiexkaiue B ocHoBe pa3Butusa CJl 2 tTuna. Het npenapara, npu UCNOIb30BaHUH KOTOPOTO
B KAyecTBE MOHOTEpANMM Jake B MaKCUMaJIbHOM J03€ [UIMTEIbHOE BpeMs MOJJIEPKUBATh
Ha/JIeXKaluil ypoBeHb TIuKupoBaHHoro remornoduna (HbAlc). M mostomy Gonee 75% manueHToB B

Ykpaune HaxoasaTcsi B coctosiHuM aexkommencanuu CJI [12].
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[Ipu nedyenwm, a Ttaxke mpodrraktuke, CII 2 Tuma M €ro MO3JAHMX OCJIOKHEHHH HYKHO
YUUTBIBaTh KPUTEPUH KOMIIEHCUPOBAHHOIO COCTOSIHUSI ITALIUEHTOB.

O3oHoTepanusi (030HO-KUCIOpOAHAs Tepamnus) BMemuBasch B mnaroreHe3 CJI u  ero
OCIIO’)KHEHUH, JEMCTBYeT Ha OCHOBHBIC 3BEHbSI ATHUX cTpaJaHud. DPPEeKTUBHO KOppEerupyer 3TH
HapylIeHus Ojaroaaps BIUSHUIO Ha METa0OIMYECKUN, IMMYHHBIN CTaTyC, CTUMYJISIIIUIO YTHIN3ALUN
[JIIOKO3bI, AHTHOKCHJIAHTHYIO AaKTUBHOCTb KpOBU (OaKkTepHIMIHOE U (QYHTULIUAHOE JICHCTBHUE),
IIEPEKUCHOE OKMCIIEHUE JIMIUAOB, YMEHBUIAET CIa3M apTEpHOJ, YJIydlIaeT CKOPOCTh KPOBOTOKA, a
TaKXe PEOJIOTHIO KPOBU U OKCUT€HalMIO TkaHel [10, 22].

O3zoHoTepanus SBISETCS ANbTEPHATHBOM, KOTOpas IOMOTaeT CHU3UTh JI03bl JIEKApCTB,
yMeHbIlIaeT 00Jib M BOCHAJEHHUE, MOBBIIIAET UMMYHUTET, YTO NPUBOAUT K YIYUILIEHUIO KadecTBa
)u3HU manueHToB [32]. Hacraer BpeMs IS TOJIHOTO BBEICHHUS 030HOTEpaNuu B (papMarieBTHICCKIEC
HAyKH, KOTpas OTBEYaeT BCeM TpPeOOBaHMSIM KauecTBa, 3(M(PEeKTUBHOCTH M OE30MACHOCTH, a He
TOJILKO B KaU€CTBE ajlbTEPHATUBHOIO Mojaxoaa [34].

AKYyNyHKTypa (MIJIOyKalblBaHUE) MOXKET TAaK)KE€ MCIPABIATH METAOOIMUYECKHUE HapyLICHHUS, B
YaCHOCTU THUNEPIIUKEMHIO, THIEPIUNHASMHIO, Tunepdaruio (mepeenanue), HM3OBITOUYHBIA Bec,
CHI)KAaTh M KOHTPOJMPOBATH OOJEBOW CHHIPOM, YIydlllaTh (PYHKIIHMOHATHHOE COCTOSHHUS HEPBOB, a
TaKk)Ke YBEIMYMBATh CUHTE3 MHCYJIMHA M KOJIMYECTBO PELENTOPOB HA KiIeTKaxX-MuIIeHsx [25, 14, 27—
29]. D10 MOXeT OBITh APPEKTUBHBIM TpH JieueHUH He Toiabko CJI, HO W B TPEAOTBpPAIICHUU U
3¢ PeKTUBHOM JIEYCHUU €T0 OclIokHEeHuH [25, 30].

Heap pabotbl: orneHka >PQPEKTUBHOCTH MPUMEHEHHUS O30HOTEpanuu W aKyMyHKTYpbl B
KOMIUIEKCHOM JieueHuu CJI 1 ero ocioKHEHuM.

Matepunan u MeToAbI MCCJIeI0BAHUS

B macrosimieit paboTe W HCCIeIOBAaHWU TMPOAHATM3UPOBAHBI pe3yabTaThl  JedeHus 208
narueHToB (82 myxuuH u 126 xenmuH) ¢ CI 2 Tuma U ero OCIOKHEHUSAMHU: TUAOETUYECKOU
nonuHeBpomnatue 68 (32,7%), cunapomom auabetnyeckoi crombl 56 (26,9%), nuabeTnueckoi
perunonatueit 110 (52,8%), nuabetndeckoit Hepponatueit 14 (6,7%). ConmyTcTByrOIas MaTOJIOTHS B
Bune Al', UBC, oxxupeHus, maToJIOrHH OMOPHO-ABUTaTEIBHOTO amnmnapara Habmomamuck y 71,1%
nanueHToB. JleueHnn u oOcnenoBaHUM MPOUCXONMWIO Ha 0a3e KueBckol KiIMHHUYECKOW 00IacHOM
6onbHUIEl B niepuoa ¢ mMapta 2010 r. mo nekadbpp 2017 r. Bospact nmanuentoB ot 32 go 81 ner
(cpemnuii Bo3pact — 56,5 rona), JUTEILHOCTH 3a00sieBanus coctaBisuia 37,7 £ 1,9 ner.

O3zonmpoBanne mpooaunau 0,9% Qusmonorndaeckoro pacTBopa HEMOCPEICTBEHHO Tepe
UCIIOJIb30BaHUEM TyTeM OapOoTaka pacTBOpa O30HO-KHUCIOPOAHOM CMechlo, JI0 TOJIYy4YEeHHUs
KOHIIEHTpAIlMU 030HA B xkuakoctu 2,0 mr/a B konudectBe 200 mi, 3 pasza B Heneno 7—8 mpoueayp, ¢

MOMOIIBI0 METUIIMHCKOTO 030HaTopa «bo3zon M».
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Ectb mannbie npumenenus npu CJI 2 Tuna cCUCTEMHOTO 030Ha METOJOM ayTOreMOTEparvu He
6osnee 10 ceancoB ¢ nHTEepBajaMu 2—3 pa3 B HEAEIIO IPU IPOMEXYTOUHOM /103€ B COOTBETCTBUHU C
Manpuackoit nexnapaiuu 1o ozonotrepanuu [31, 21]. 1o nuteparypHbIM JaHHBIM U KaK IMOKa3bIBAET
HAIll ONBIT ONTUMAaJbHBIM KypcoM JedeHus CJl 2 Tuma u ero OCIOXKHEHHUH SIBJISETCS KOHUEHTpalus
o3o0Ha B xkuakoctu (0,9% ¢us. pactsopa) — 2,0 mr/m.

JlocTuxkeHre KOMIIEHCAUU COCTOSIHUS MAlMEHTOB — SBJIAETCS OJHUM U3 IJIaBHBIX KPUTEPUEB
ycnemHoro jeyenus: CJl u ero ocnoxuenuti [8].

Kputepusamu kommneHcanuu (pe3yabTaTOB JICUEHUs) ObUIM: COXpaHEHHE TPYJOCIOCOOHOCTH,
XOpolllee CaMOYyBCTBHE, IIIMKEMUSI HATOLIAK 5—6 MMOJIB/JI U B T€UEHUU JHS HE Bbime 11 MMob/a
(mpu mHCYynuHHe3aBucuMoM CJI), TImkeMusi HATOMIAK 6—7 MMOJIB/JT M B TEYCHUW THS HE Bbimie 12
MMOJIB/IT (ipu uHCYynuH3aBUcHMOoM C/l), HOpManbHBIE TOKa3aTenn OOMEHa JIHMIHJIOB, ITOKa3aTeNn
reMOrVIOONHA TJIMKO3WIMPOBAaHHOTO HIke 7% (mpu uHcynuHHe3aBucuMoMm CJI), Hmxke 9% (mpu
uHcynnH3aBucuMom CJI).

Hcnonws3zoBanu ompocauk O6mero bamma Cummromor (Total Symptom Score, wmu TTS),
onpocHuk bamna HeBpomarnueckux CumntomoB (Neuropaty Symptom Score, unu NSS), mkamy
Huabetnueckoii [lomuueBponaTuu.

Pesyabrarsl

[TaruenTs! OBLIM pa3feseHbl Ha ABe rpymnibl. [lepByro, KOHTPOJIbHYIO TpyIly, coctaBuian 104
NAlMEHTOB, KOTOpBIE IMOJy4add KOMIUIEKCHYIO CTaHAApTHYIO TEpamuil0 ¢ [PUMEHEHUEM
CaxapOCHMKAIOUIMX IPENapaToB WIM COOTBETCTBYIOIIEH J03bl MHCYJIMHA, @ TAK)KE COOTBETCBYIOILEE
JeyeHue, HalpuMep MpH CUHAPOME TMa0eTHYEeCKOM CTOMBI.

Bropyro, ocHoBHyw Tpynmy, coctaBwid 104 mamnmeHTa, KOTOPBIE JIOMOJHUTEIBHO K
CTaH/IapTHOMY JICYEHHUIO MPUMEHSUIN BHYTPUBEHHOE BBEJEHHE O30HUPOBAHHOTO (PU3MOJIOTHYECKOIO
pacTBopa ¢ KOHIIEHTpauueil 030Ha B pactBope 2,0 mr/n B konumdectBe 200 Ma 3 pasa B Henento 7—8
nponenyp. CoOOTBETCTBEHHO, NalMEHThl 00enx TIpynn ObUIM COMOCTaBUMBI IO  BO3pAcCTy,
AHAMHECTUYECKHUM JIaHHBIM, ocliokHeHusiM CJ] 2 Tuna.

[TpoBoauan uccnenoBaHUd U JiedeHHs] 68 manueHTaMm ¢ JAMa0eTHYeCKOW MOJMHEBpOMaTHEM.
JleueHne mNpPOBOAMIM TIYTEM BBEICHMS O30HUPOBAHHOTO (PU3MOJOTHYECKOTO0 pacTBOpa C
KOHIIEHTpalueit o3oHa 2,0 mMr/in 3 pasza B Henemo, 7—8 mporenyp. Takke mpoBOIMIOCH OOKaIbIBaHKUE
030HO-KHUCJIOPOJTHOM Ta30BOM CMeChIo ¢ KoHIeHTpanuen 15 mr/n o TA u o Toukam Baste, kotopsie
HaxOJWJIUCh IO XOJAY HHHEPBAllUM COOTBETCTBYIOIIMX HEpBOB, 5—10 mnpouenyp. CeaHcsl
UTJIOYKalbIBAaHUS TNPUMEHSJIM Yy T[alUMeHTOB B 3aBUCUMOCTH OT (opmbl  auabeTHuecKon
noJIMHeBponatuu: Touku akynyHKTypsl (TA) E-36, E-41, RP-3, RP-6, RP-10, VB-26-34, V-41, V-43,
V-60 ¢ 2—x cropoH, R-1, R-2, V-67 ¢ 2-x cTopoH mo ToHu3upywumen meroauke, T-3, T-4;
aypukyispabie Touku (AP)-13, AP-22, AP-51, AP-55. Kypc neuenus — 10—15 ceancos.
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[Ipy COOTBETCTBYIOUIMX CHHAPOMAaxX MPUMEHSUIM aKYMyHKTYpHBIE PEEeNnTbl: MPU HapyLIEHUU
cepaeuanoro kposooOpamenuss TA E-36 addekrura B coueranuu ¢ TA MC-6, J-17; npu 6omnsix B
cryniie TA E-41 a¢dexruna B coueranuu ¢ TA: E-40, RP-5, VB-40; npu cepuedbuenun E-40, VB-
35; npu 6omsx u oteke B kKojeHe TA RP-10 addextuBna B coueranuu ¢ TA E-34, E-36, VB-34, TR-
10; mpu cocyaucThIX paccTpoiicTBax, 3aboneBanuu MbI TA VB-34 s dexkruBna B couerannu ¢ TA
F-3, E-36, IG-18 [15].

[TpyuMeHsIM UrojbyaThle 3JacCTUYHBIE JIEHTH! (ammiukaropbl JIAnko) mwmpuHOW 10 3 cM,
o0OBapaunBasi MU KOHEYHOCTH manueHToB. Kypc nedenus — 3—5 mpouenyp.

[Ipy HaMWYMKM ABUTaTENbHBIX PACCTPONCTB HA3HAYAIM UYPECKOKHYIO AJIEKTPOCTHUMYIISIIHIO
HEPBOB M MBIIIL, @apaMeTpbl MMIYJIbCOB YCTAaHABJIMBAJIU B COOTBETCTBUM C JaHHBIMU
IeKTPOoBO30yaMMOcTH, 10—12 mporeayp.

[TarueHTHl ¢ CUHIPOM IUAa0ETHUECKON CTOMBI (28 YeIoBeK) MoMydaid MPOLEayphl HapyKHOU
O30HOTEpANlMd B BHUAE Ta3allid KOHEYHOCTH O30HO-KHUCIOPOAHONW CMEChIO B CHEIHAbHOU
Kamepe («camoXKKe») ¢ KOHIICHTpaluei 030HO-KUCIOPOAHOM Ta30Boii cMecH 15-25 Mkr/mit 2-3 pasa
B Hezemo, 7—12 mpouenyp, ¢ anuTenbHOCThi0 30 MuHYT. [lpu HanMYUKM THOWHOTO Tporecca B 00J.
Tpo(UyeCcKuX sI3B, OCTIE OYUCTKU PaHbl OT THOSI pAaCTBOPOM XJIOPT€KCHINHA, 00padaThIBaIl Ta30BYIO
CMecCh ¢ KoHIIeHTpanuen o30Ha 80—100 mr/i.

Kypc o3oHOTEpanuu (B/B BBEACHHWE O30HUPOBAHHOTO (PH3. pacTBOpa C KOHIIEHTpPAILMEH O30HA
2,0 mr/n B xomumuectBe 200 M 3 paza B Henmenmto 7—8 mpoleayp) MPUMEHSUIH TIPU TUa0eTUYECKON
peruHonatuu (mpenponudepatuBHas WM TpoiudepaTHBHAs CTaJAWH); HE MPUHUMAIU IpU
PETHUHONIATHH, OCJIO)KHEHHON KPOBOM3IMSHUAMM CETYATKU IJ1a3a WIKA BO3JIE HEE.

Taxxe npu nuabeTHUECKON pPETHHOMATHM MPOBOJIMIM MAarHUTOTEpanuio (HU3KOYacCTOTHOE
CHUHYyCOMJIaJTbHOE MarHuTHoe mnosie) 8—10 mporueayp.

[TpoBoawin neyenue auabernyeckoil HehpomaTUM METOJOM O30HOTEPANUU ITYTEM BBEICHMS
o3oHupoBaHHoro 0,9% ¢u3. pactBopa ¢ KoHueHTpauueil o3ona 2,0 Mr/n 3 pasa B Hexemo, 7—8
Ipoueayp.

[TpuMeHsiIn ceaHChl UTTIOYKaIbIBaHUS Y MAllMEHTOB ¢ Aua0eTudyeckol HeppomnaThen: noaaBaiu
B aKyIyHKTypHbIE perentsl TA V-20, V-23.

[Tpy COOTBETCTBYIONIMX CHHIPOMaX NPUMEHSUIN aKyyHKTYpHBIE peLenThl: Ipu noxyaeHun TA
V-20 s¢ddextuBHa B couetanuu ¢ TA V-21, nmpu MblieyHoi ci1abocTy, HapyIIEHUH JIBUTaTebHOMN
¢yukun koneuHocreit ¢ TA E-40; npu omymienuu xapa B o0:1. Julla, JaoHAX, nojpomsax TA V-23
s¢¢pextuBHa B couetanuu ¢ TA MC-6, mpu oTekax W OIIYIIEHHH X003 B HUKHUX KOHEYHOCTAX C

TA V-18,J-6 [16, 15].
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JleyeHue mpoOBOAMIM TMPH KOHCYNBTALUU IHAOKPHUHOJIOrAa M HA3HAYEHHHM COOTBETCTBYIOIIEH
TEpanuy TpU HEOOXOAWMOCTH YUYUTHIBAS CTAAWI0 XPOHHUYECKOW IIOYEHYHOH HEIO0CTaTOYHOCTH,
METa0O0JIMYECKUE U DIIEKTPOIUTHBIC HAPYIICHHUS.

Jls1 OBICTPOTO MOBBIIIIEHUST YPOBHS TTFOKO3bI puMensiiin AP-13, AP-51, AP-95.

O0cy:xnenne U BIBOAbI

AHanu3 pe3ynbTaToB JiedyeHHus 68 MalueHTOB ¢ qUa0eTHUECKON MMOJMHEBPOIIATHEH: TUCTaTbHAS
cummeTpuyHas HeBpomatuss — 52 (76,4%), MHOXecTBeHHble MoHOHeBpomatuu — 8 (11,7%),
CUMMETpUYHAas MPOKCUMalbHa JBUTaTeiabHas HeBpomnatus — 4 (5,8%), BereratuBHas HeBponaTus — 4
(5,8%). Y 38 mamuentoB (55,8%) Obulo 3HAUMTENBHOE yNyUIIEeHHE IMOKazarenei, B 18 manueHToB
(26,4%) ObLIO 3aMeTHOE yiydiieHue, 8 manueHToB (11,7%) oTMedany He3HAYUTENBHOE YIyUIICHHE,
y 4 nmauuenTtos (5,8%) — 6e3 ynydieHu.

C cunapomom auaderwdeckoit ctombl (1-3 cramuu) ObLI0 56 ManKMEHTOB: MO 23 4YEIIOBEK B
OCHOBHOI M KOHTpOJbHOU rpymme, y 38 (67,8%) OonbHbIX OblIa Helpouimemudeckas (opma
cuHapoma  amabernueckoir  crombl, y 18 (32,1%) OonpHBIX — HeBpomnaruyeckas Qopma
BCcTpevanach, y 8 mauueHtoB (14,2%) umenuce Tpoduueckue HapyuleHUS Ha KOXKE CTOIbI, T.€.
nuabernyeckue sA3Bbl. [laneHThl ObUIM pa3feneHbl Ha TPU MOATPYNIBL: | moarpynmna — manueHTsl ¢
nepBoi cragueil mopaxenus cron — 21 (37,5%) uenosek, Il moarpynma — mamueHTsHl CO BTOPOM
cranueid — 23 (41%) uenosek, III moarpynnma — manueHThl ¢ TpeTheil ctaaumed — 12 (21,4%).
Pesynbrarer neyenus nmanuerto | moarpynmsl: y 15 (71,4%) nanueHTOB HAOIIOAAIOCH YMEHBIIIEHUE
BOCTIAJIUTENBHBIX SIBJICHUH BOKPYr PaH Ha MNPOTsKeHMH 5—6 cyTok, k 7-10 cyTkam yka3aHHBIE
SBJICHUS HCUe3alM TNpakTU4ecku mnonHocteio. Bo II moarpynme — y 17 (73,9%) nanuenros
COOTBETCTBYIOIIME siBIEHUS Hcue3nu yepe3 17-21 cyrok. B 1l moarpymnme — cpoku ouuiieHus u
3axuBiIeHUs pan y 7 (58,3%) manueHToB cocTaBmWIM 57—63 CyTOK.

PesynbTarel neueHust auabetnyeckod peruHonatuu — y 84 (76,3%) manueHTOB JTOCTUTHYT
HOJIOKUTETbHBIN 3(h(heKT, KOTOPBINA COXpaHSIEeTCs B TEUCHHE 6—7 MECSIIeB.

VY 6 (42,8%) nanueHToB quabernyeckoil HedpomaTtuen perpeccus U peMuccus 1adopaTOPHBIX
MPU3HAKOB HEPpONaTHH HACTYNUJIA yepe3 2 rojia JIedeHUs (KaKabIX 4 Mecsna).

[Tpu nuabeTnyeckoil MoIMHEBpONATHEN MOBTOPHBIM KypC JI€UeHHUsS PEKOMEHI0BAJIM IPOBOIUTh
yepe3 3—6 MecALeB, pH T1abeTHUYeCKO peTHHONaTHH yepe3 4—6 MecsI1IeB.

Takum oOpa3om, MpUMEHEHHE 030HOTEpANUU (030HO-KUCIOPOIHOW TEpanuu) B COYETAHUU C
pedrekcorepanueii (aKymyHKTYpOH), a Takke (U3noTepanueid moKa3ano BBICOKYIO 3()DPEKTUBHOCTD
KOMILJIEKCHOTO JICUEHHUs] CaxapHOro javabera 2 THUMA M €ro OCIOXKHEHUH — JauabeThyeckon
MOJIMHEBPOIIATHH, CHHAPOMA JMAa0ETUYECKOH CTOMbI, JUa0eTHYECKOW pEeTHHONATHH, a TaKkKe

nuabernyeckoit HedpomaTuu.
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LUMBAR DISC HERNIATION TREATMENT WITH INTRADISCAL OZONE THERAPY
IN THE INDIAN SCENARIO

South Mumbai Wockhardt Hospital, Mumbai, Maharashtra, India

Smt.Motiben B.Dalvi Hospital, Mumbai, Maharashtra, India

Aastha Intensive Care Centre, Dhule, Maharashtra, India

Introduction — Intervention for lumbar disc herniation varies from conservative to minimally
invasive surgery to open laminectomy and discectomy. Intradiscal ozone has been used in this study to
analyze the effect of intradiscal ozone therapy for disc herniation.

Methods — Patients with contained disc on MRI and failed conservative treatment were included
in the study. Patients with cauda equina syndrome, spinal tumours, infections and pregnant women
were excluded.

A total of 23 patients were injected with intradiscal ozone. There were 16 males and 7 females ,
ages ranging from 22 years to 45 years. The study period was from July 2016 through Dec 2016.

Results — Patients were asked to rate the success of treatment on a numeric pain scale from 0 to
10. After 2 weeks, 19 patients reported satisfactory pain relief, 4 patients reported no change and
underwent repeat procedure. After 6 weeks follow up, 2 patients had effective pain relief and 2
underwent surgery. There was no case of infection.

Conclusion — This study reports successful treatment of contained lumbar disc herniation using
intradiscal ozone therapy. However a comparative and controlled trial will be essential to firmly

establish the efficacy and effectiveness of this modality, along with long term follow up.




