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OZONE CONDITIONING EFFECT, MOLECULAR MECHANISM AND
ROLE OF NUCLEAR FACTORS

Cl 2 ni c aMadéhid, Bpaie | a

The Nuclear factor, Nrf2 i& master transcription factor that regulates EpRE or antioxidant
response element (ARE) or human antioxidant response element (hARE) in human, mediated
expression genes encoding antioxidant enzymes and cytoprotective proteins to cellular stresses. Thes
Nrf2-regulated genes can be classified into phase Il xenoln@iabolizing enzymes antioxidants,
molecular chaperones, DNA repair enzymes, and-iafimmatory response proteins, thereby
reducing reactive compounds such as electrophiles and free raditeds toxic intermediates whilst
increasing the ability of the cell to repair any damage ensued. Importantly, Nrf2 has been shown to
possess an EpRE sequence within its own promoter region providing a platform for Nrf2 to initiate its
own transcriptiorfurther enhancing the adaptive cell defense response.

Recent studies suggest that the sequence context of the EpRE (electegpulesive element)
the nature of the chemical inducers, and the cell type are important for determining the activity of the
erhancer in a particular gene. The evidence of the EpRE pathway was observed also for some
xenobiotics modulating the regulation of Phase | and Phase Hrdetgpolizing enzymes. Nrf2 is a
powerful protein located within each cell in the body and it isvatgd by an Nrf2 activator. Once
released it migrates into the cell nucleus and bonds to the DNA at the location of the EpRE which is
the master regulator of the entire antioxidant system located in all human cells. We know that
excessive free radicals inde better antioxidant production through this pathway, but the question is:
ozone also does? It seems t hat ex Vvivo it do
blood? It Is ozone able to induce and trigger throughout Nrf2 the productionoo$atids of
antioxidant molecules, providing far better protection against the brain and total body damaging
effects from free radicals?

Key words: ozone, ozone therapy, Nrf2, nuclear factor erythroid 2, Autohemotherapy, EpRE,
electrophileresponsive elenms
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This paper contains the analysis of published reference data related to the ozone and NacCl
interaction in aqueous solutions with diffatecontent of NaCl (0.9%; 1%, 3%, 5% and 10%) therein
and their bubbling by the ozomygen gas mixture with the ozone concentration ranging from 10 to
100 mg/l within 10 to 120 minutes. The authors of the papers under study by using the protonography,
chemical and spectrophotometric and research methods identified in ozonated solutions potentially
possible products of the ozone and sodium chloride reaction in water: hexagonal aqueous structure
sodium hypochlorite, hypochloric acid, chlorates (CICIO, ., CIOs), nitrite, nitrate (NQ and NQ'
), free radicals, hydrogen peroxide as well as dissolved ozone and oxygen. From the performed
analysis of published reference data it follows that when treating these solutions with the ozone
oxygen gas mixture and the subsequent disintegration of ozone therein, the latter interacts neither
with Na" nor with CI; sodium hypochlorite and other chlorinentaining oxygen ions, nitrates and
nitrites are not formed herewith. There are identified dissolved oxygenoamde and in the
interaction of the latter with water free radicals, hydrogen peroxide, hexagonal amdolewular
aqueous structures are generated.

Key words: products of the ozone and NaCl interaction in aqueous solutions.

vy jhdes] f totsH o diyy HAEduld daBCtizclzO facOCIsd S k2 L OMisOo dz
o dzd BBOIs j dz! des OdzOdzdL Jtetso Ols d d&3J-B o dsgl Yy M Shigonj H fi) ezt @
MsOtOIs: Mw dr kcecdzkzedls! d tOmh dtedIls’ . } tod d3d dav W
H s dzy dz zzyh j L dzOlIs! d tstotgdad dd£ofle: cipf jOydah J S BdA M1
toj OCyd?2, ftedtesHE ftesdkiykstsyd = yomilsdy. 1 tsfdz,
OCIsdo desfyls d oBsckzls dMfsd Lo Ok Mw Htod dzj yJ ded
tcOfMlsostejdzed j a3 d wWOMf OHBRBOBEEEMD ] p Dds IEaziscif yf g6
cditslsilsduyd mM<dn tej OCyd?2 BiHE GLsdsd dd - dst



I JsEOHdS Odr  d ¢ BsGE&S 8 dHOdST 201

My jydodzdmse, dMfsd' Lkzshdn tLddtetseo Odzdzr 2 W dL d
d uOfmbts woedwelIsw (OCIlsduj Mitalj HdgPwdgs HdefnC bshy s
dimdzi Hsp OBl Eddzso © d MO Is. |, 102yjeo0O 1. . d
sBtcOBBISC | SL sdesd3 W Qfp lsfdstidis@ dow jtdieiftgsids fif vizg dzd 2 A dzt
CdMestesH 5

I sts 3§ otejdW, Ijted3sHd OBy ME 3 dgamyj " " §d
SBtOL B89 Odzd j-Odzdfftf 2O dzfFBdEHBE®JHfitcd HJ2Msodd L 5dzO
Mce dzOMdes ftedoe j Hj dedz’ O3 102yjoer a3 1. c. f MtsOals
sCdmdzdlsj dz' dz" 2 (:CGQ wdPdd § Gy ") des ydzts?2 Mmicj H T 0
Mz Y& R 0pQ OO0, ylsts  fsHISo jieyHOjIs oL ditsy desfyls!

O; + CI Y O, + CIO
v OB dzd yo. [ SCdmaozdlsj dz¢ dz" -§ d s jetzy d @ RBalzfSfc@{@dztet of i dizts
Cdhmdis2 MtejHOn

Czj CBHd 2 fts]|(0 |
{a+ 2f + =33+f 27 1,24
{3+ 24 2j.f of 2,07
Gl + o + =21 211 0,88
1] + 4+ Zjlw o 1,494

[HiZOC 6 jtedBH] Z2OBd U MS dr HOdd - B&ET e lsg
dzj 2IstcOdz! dets? MmtcjH] o dzdlsjteOlskztcj dgj dd3j dlsmw, s
dzj EHOjIlmw. 1 jMmtBRd) dds, dzydks ftse jfisd Mtlse j |
Cdayj delstcOydw r tcOMmlse stcO. 18 1t d dBjtejjldn, d figS s, y
BiHdyddem S dr yjdzj2 dMmfsd Lkzjlsmw dgj2tceOdz’ dz" 2 W d
¢ C0O0¢C MdzjHkjls dL ftedojHJ dzdats 2 zdlsj Ol kzter , )
tcOMmlso stetso -@dpdf Sdedzsdacddz] d@3 dzj BBKOL EZ2jIsmw.

I g eted d3v dLijtids datso dzvyislsshy fd dzt de" A3 € d fydzd
Bj Is Odzdz LO dMmCdzr yjdedj 3 Ltsdzsls©® d f d&zOlsd detso ts2
1 dzj a3 delsts o, tcOL ZOGOjIs cOdztse j dgso SHESGBHT ( Ctetsd3y
ttj Ocdtelzjls UtGOQBdu%dngﬁGﬁuBamHﬁmmwlM@@@uutﬂ]ﬁ@q: s,
[17]. ] 1Iss?2 MmMewLd SlsHjdzt dzf | QOoalstster [ 13, 2 0]
SLEBddHEo h j dztsydz' r 5 a3 lsOdiAfiasD dzt=ldafftls@D ,[déOlstc;ch ¢d
ndzstc Ol 5o @AY Odzd sz bEONOE NQG) d § jtesSidHO 9 s
sBtcOBBISS] BGLdtsdk YdLdsdtedyj Misets tOMmMsatstcO. 1}
ofMdr §Jtd udmdzj dede" =  totsyf kol Istiseo’, Y dg' Gk dUffifdais oudj Vded  Isig t
BOdzts o j tots W Is dzts . [ H XAy dzed - SEBizdz) E&is o Or B' dzd ff to!
ftslsjdydOdz dzs otsL sy dg" = (s dm d3dej deds ) toj OCyd?2

102yjo 1. (8 {fsds@Bdatidp slsCkz 1% d 3% o tHAMSEE
ZOtedw L tsdatsd o M J yde@dz' dus@niste js@S Isaste s J U icdzd J
BOtBBlsdtcso Odzd L sdesC ddzstetsH dzglz  ci0aLOs odges / dpdyff s Of
GOL-O1 dz/ &&] dz. ) sBtcOB BIs Odzdz" - tcOfMmlso stcOR cdt
AHBR] stedyuj MSddz d3j IstsH s5d3. ) tc jdg jlxdls B0 Is § d fifttc-dats
sBicOBBIsOdzdz » tcOfls o tisEcdR@ to IZ Xizjsdd  dlf® rmiz@EASS ' Odzd d + Isd n
Oolstster HjdzOBIs " atsH, Yt ftced tOMmMlsoatstcjdedd o Wd
o 34 Hdyd demCdlnts nydptsitechls daj BEOL 2] Isw

J dmmda i seSOdz D. RazumovsKki.i at al | . [ 2 1]
cteOoddijlstedyuj MSddisd dBjlssHOB] B' ds OCy | §E60OL O
NaCl dzy MftcsotsyHOjIsMY BOL s Oded j &3 tslsdzd ydz' A
LOdj sdz' 7 SostsPudpttschls s  Jdzd S dzstOlstse. Clkts s
ftod di3j dzj ded v L tsdzdtetse Odedz’ 7 dLtsltsdzduj MSdn tOMmss s

I swWwicddatseo | . Of totd LiptdsGiedlalzd [ 1L sdad tetso Odzed j WdL dts
0, 9 %) 9 Isjyddedy 60 d 120 BPdklizdy {fitels/O dsHj Qitdflsjdis CF



I JsEOHdS Odr  d ¢ BsGE&S 8 dHOdST 201

1720 Ay &BjssHBsd BOwesIsSdictss Oded v - €4 ty iz tc DHRERZ " dk
f sz yJ dedzts 2 dzO HHlOROIS G JR LizZYOgdEr §j SCdzyj dalstcOydd
Brdzd: 10, 25, 35 d 100 36/ disdztya dsulgdiesisth20 daat fij Is otd<t
OkzOdzdL qtetso Odzd dzO MY j EW tete W ts sl dstterOG f ot Penrelk ierr |
M JjCIster ) d nSpec-dnig ClIsr M. ltejHo OtedIsj dz¢ dets dzO
qLaijtejd uva d rRs MfjShter Mo jnyghede sy tzf dedztor s
( NaOCIl ). 1 td 4lstsd3 o M jCIlstey uvA BTN &zO dzO2H J &2zO (
ftcd 29tsded30Cl -Mufny Clstc] Lddtese Odzgdegsets WdL dsdzse
fsdzsMO (oedsh jdd203 JagtcsH® (O E @&rh jfdsdM st
BOSCMd BB fted =255 dd3 (fsdshMO | Olsdd) . R
L IsOdztsdesd3 fdzj H-igf B¢ IsteYlsssBUC/OL Yo SLtsdzd tetso Odzdz' =
fsedztsh j dedWw ‘claglzffiffg v J @y lOIs, ftedyd @3 rOOCIHftsr &ztstf
ZOlstcdw dzi GBOLEZjIMW ftod Lddtses Oddd WdL dsds
RsMf j Clstc] G HxzsSMO d®@ygllsmw S OwOCIsjtedmMisdyd MEs2 d o
RiMMdzj Hsoe Odedj RrRs MJClktecse otHd » tdbko s@SE OBY |
M jSlstecse drn Ctdzyj destcOlstse ddzd MkErdr tMsOlStse
Csdzd yj Mlso O -G dfgdzy 6 s HafitsHg) o) O dn  d s dats e, Cslsster |
fsdsfhr fedshjddy f GOEGYY aseeRDY @I, 014619006 O df) d3
Cloy) . 10 tshMdzso Odzedd OdZOdzZdL © twjL kZdz' sOlsse Oolstster
BOttBtslsqteso Odzedy (HEts 120 Bddz) WVWdLdsdsecdy MEse
sL5dz20 ( HBdzjl 01t tigetd alfisp Ho@ ] lisfh O dzeff inddztsdcdgtB ) S H | todOh d -
Il Iss fsLotsdwjls tjStsd3j dzHso Ols! dMf sdz' L s9a Ol! WdL d
f Otcj dzls j tcOdz! dets o9 tsHJ Bz Btodz desdsz, o COyjMmlsoej 1.

skHteweoyja stz érnddz dmydzj HERPdzd Ctsdzyj delstceOyd s
SHdso toj d3zj dzdzs Hobkzdz3w d3 SsHO. dwf jSClstesWislssdzd Isted
fsedztsh jdzdes o tBEROMId §odtshmr | Otelsdzd (H&dEO 25

sBh kY SCdMddls] d dkzy OClkdodtsfls! . [Lddese Odedj
SLEdNEsEsHds? mdim' ¥ yjttjLr Cjtodduimcd?2 O
sCdMmazdlsj d dzOw OCIsd o datsfyls HdMilsd dzdd s o Odadzts 2

cdf jtelssdzedyi MStsets (10%) t©OMlso tstc&@ dupiditsjtelts H 2 2 d3df)dizlz
MsH j ey Odzddj df 0 3Gt diz BOdzs ttOL dzd yodzdm: d MmMsMmlsOo c
B/ &z, o Its oatjdiy C0O0C Ctdyj destcOydvw L tsdzO iHdzv
2, 55; 1,71; d 0,89 &6/ dz. st sMisOo dzvw W 1 Isd
sSBtcOLEO OdzdfsL sdzdtetso Odzdz' = tcOMlseo BteOn 29 ls tsfod A dE, g 1
o tsL d3tsy dats, Hiczedrn OCIsdoedzg » Witedz S dMdzstesH O, i
SLsdO ] otHBTEY NEBEOESHS OfsH j oy O dr ddese o to
EHOXZzERBLOLGSjo Pz [1 * ', tgdfif oL OddiisH j2Mlsadd L 5dzO
oL Bsy dets d fitdsjdH fiidyj CxCdryddd’ o | d9S dtigEECAE s
h 3
O3+ H,O Y O, + H0O,
h 3
O3 Y O +0
O+HO Y OHA
OHA 0O;+Y HOA O+ d Is. H.

ROOdtoa ©® R. 1. d s BdzldiE®endzf CHsedd] sf.tqd. HLi0dkd tets o G
hjdzsydzze Mtstetsdzge © HIMIsd dzdzdtetso Odzdets? o sH | M 6
6,7, O M fodsh! ¥ &jISHO - di3dd* &3ddzj Mup] @wQHYF OH 6§
fl BBKOLBOOddj &3 MotsBtsSHA -« t©WOHJdSC Odzise . ) BdHdMIs
tcOHdCOdzso BftcjHJdzVjIsMw HEsMistse jtodes o7 N j, yYjd& o
tcOMmMlseostej. Clsts tsBEkMdzise dzj dzts dzOdzd yd J i3 Hagid@EiFidR., I
yqdLded MotsBtsHAdE » ©OHJCOdzZsces o HJMIsd dzdzd tets 9 O dadzts 2
sLddtetso Odzgdes s WdLdsdzsedyj MSsd3 tOMmlse tste 10 dq

H
s

S
Of
f



I seOHdSOd d ¢BsE&GSSdHOMST 201

Oolstster HJjdzOeIs L OGCdzs yjdeddJ, ylsts dzj yd B dz'tedz jUsiW j Kl
sL tsdzts a3, sO¢ d MmMotBBHA BB ©GOHJSOZOB] d tJ ¢ cd3d
Bdzdy 02hdj 2 yomo, O BLtddttto Odzdzr 2 WdLddztsedyd
fJCIstcOdz! dz" n dimMmdzj Hise Oded Vv =t tedffdzy 1 026 ted tolts.o|
WddtsE d uyd MSsets  teOfMise jshejof dseetsizO tedzdg Hidddj § BOS d Bz B
212 dedz. , tsB&ZOHOs N jj CdMmddlsj d dts?2 M sht
LOoadMmdls s Cdyj delstcOydd rndzstcdH O deOlstedw . [ dzw
Hiflsd dzdzd tctso Odadzglz® o tsHEZ d ~Rdzstedmis™ 2 dzOlsted 2, ¢ sdz
BBs dz' / dz. RMMdzj Hiso Oded W  f totse stud dzd) tod 5§ s ds gz fzlzdz'tc O
sBl JdBIBd3 200 Bdz BOfhsitB adz8&d MY ezt M Ctsdzyj dzlste
¢ CGOL o 52 mdzd MY J $3s tordz/ dfdsdz. dzts hu jndzd W sL tsdzd to
tcj cdMistcd tcts 9 OpecordUw YIS, tedsfdyf sdzr L 2w o COydmlseay + 180
sBtcOBBIsOdzde” | Ltsdetsdz. 1 teffyjjShijdiig ] Bd@Act@WsHsl] tdis o Ozt
sL 5O BOS Md Bz RBzds EBW & &5 j Isfqw  f hizsdg@S fifddstzdsts di datg®
Rdzlsj dzifd o desfyls! jj dzO0 dzOyOdz' desds {1 sOfj BOteBGIsdtets
f sdztsfyr ftsegdztsh j dedvw L s5dz0, HOdzj § tesfls L Odgj Hdzw j
fsecdgEddy Mo jlsO dO 1?2 {(odtsij HMisdecOjls MOy
SLisddtoctso Odgdz' = tcOflseo stetseo M twWOL dzd ydets?2 Ctsdzyj delstc O
Yylss ojddyddd jets sfkdyj mMés? f dztslsdesisd dzg©® H
MisOyd sdaOde@aspgdzd Y o steydsdzOdzr dz@ SCtdeyj delstcOydd
fsdzsmr §edzsh jddy L tsdzO fted {3 ftosHisdzy Oj s
MsOyd sdzOtcdetsets L dzOyj daed v . 1 sfdzj ©WOMYfOHO tOMmlsoe ts
cjecdmMstthesa Ol j SIstcj. [ Mdzd BOwBtSIsdicso Oded] f toso
d dzls § dzfnd o dzts M ls ¢ f sdzsmr 212 dedz oL OMIOjIs d&j HA
ddzls j dzgifd o detsisd  sdzsfyr tOMmlsetstcj dedetse s L sdg@ Lk d3j o
Hj dzOs Iss Yy @& dz, Yylsts o ftesyj MMmj ZzOMm" " jddw L 5
sBtOL ks sy HBMIsOLsYydts EkMmlss2yder j ~dddyd mMSdy
 ddzOdi3d ¢ © dzOfpr h jdzdw d Mlsdetsh jdzadj Ctdeyd dzlstcOyd
~dBIUIMEdrn MEMME dplzd ) @ ded dzOMr " jdzdW tcOMlso st
lted OdaB@dj gdOdzse o' " jiftcjHMISOs dzj dzdes?2 OB BIST
5B 2Otz j dzdzOW f sdzsMO e dztsh jdedw 212 dzgz § @KukzGE d
deso sz o J "N i Bbaflnd Bt d BlsdL &Bj tej dedv d Ctlzy j ddW
CdmzstesH dBsy jIs fteswo-Qld2Mwdzdd ( & delsizjstd alab dz 3 s3diffietaisBs|ts
Bsy il OCYJ HOIs f 56 dzsR 9 Gz jdzdsd & dzjsBIOZGAM s 5 2y,
ftcdo jH | dzdegsdz OolsstcOdfo gy S Piszcm® Hishmbzdsh j ddwy €
dzj o JtosWisdze" d&3 fted B OB tSIsdtetso Oded € dindiasdotsdztsiasP y g4 th
skHtwe yj o 1. 6¢., 1 O0dz¢ddz ¢. ¢. [ 13] ftotso j dzd
sftejHjdzjded] §oBtyds » flosBizESdioso GdadsdL dq i § ddzd
d ofHdE n tOfMmMlseostcse R dzctcdH O dzOIstedw (0, 9 %; 579
f dzslsdesflsd 5 Istcg 230 HdzdRdzOMB5 5 tsdzdg d 295 dzd3. 1 Odader
nOtcOCIsjtedz § M JjSilster fsctesh Pded vsL B8dz2® Hf J t&€jdY dsfigd
ZOdetsdzj j o jtetsWilsdgr n ojh jMmlse, ®BteOLEZENMNJRMW {ftod
HOdzdz' | HBMIstse jtodaets S OL rteceOndzch tsdeQ  detg) drgitcfiPlingf @,H OF ts 1)t
toj CteOh jdzdvw BLBdzdtetse Odzd W dzts{h j wsta]dzO HAOQ tsO € fipt]j jelids telds o
HisStctsH O. s tots d3y IstsG 5, ) 10% tOMmlse tstey nzstod H (
Slsdesmisd dz0 H dzd dzd 220 dzgdz tslsdzd yoO4 Ismw Is j d3,
J SOl jddv SLtsddtetso Odzedw. 1 sSHISEHEROY | H J 820 dgd Uadizts 2
tesc © dzgOMmr h j dgd w d d&kzyh ks, Yyj B £ L sdo, tc
desfdilsj dz! desets f s dztsh jdzdw dzO Hdzd dzOn o tsdzdz 295
stedHO dOltedY ftod jets Lisddiss Odddids [ 2f U A3
cOCIsjtcdzO HdzW cdf € dfdzdflic® H dz" m tcz ddsd H § dzptled 2, |
ZOBRdSE d2O Hdzddzj 255 dzds. ] 5L d3tsy dats, dzOL 9 O dzdz

T 1111 (F St O



I JsEOHdS Odr  d ¢ BsGE&S 8 dHOdST 201

tcOfmlseo stetseo " dzctcdH O dzOIsted W , dzs wWo dzw s Isfqpw d W dgds,d3j >
Csdzayj degsteOydv Ctbtste’ 7 f sdzdesfls! 8 L Qo dMmdls Bl € s
OdzOdzdL O f§ sdzkzyj dzdz" = HOdzdzr » OQOolsste’ HJ &ZO®Is L OF dz¥
otsdzdzr 220 dzdz rOtOCIsjtedzO Hdzv § itej SdMd ¢ tsist isEHaOC
Yylsts e jdedes L OB jlsdets fted GLtsddteseoOddd o Mts¢C
ZOSCsfdjdd) dd NHEEBEOdNd o s HISHEdEHION e dijd MidyEkis  § 6 d
SLtsdzdteso Oded v, i smadzy tcOL tolkzh j dzdw s L tsrlaR0 tolz 3t iPlg ds
stsdz? €5 HjtesSMdHykassHigzsHB] Is Eydlsr o Ols! O ff to(
SLisddtcso Odgdz' = ttOMlso stetseo ndzstcdH O dzOIstcd W .

1 OV o dzj ded jts Ootsdstesali ISB2 Of sdag MO § s dztsh j ded v o
W dzw j Isfpw Mmtsdided Isd dz! dz o5, Is. ¢ S Istets fif dzp wztzd J dzd &5 jslbs 18
JJfsrdzstedls dzOlstcdw IsOC % j dzai dBsydls BT sy dzOL 9 Odz
Colstster 2 wWCsB' t©OMFOHOjIsMw d L-OPHdditsdzlsls £ sazyi d
HdqdZOBdEC O f(tsecdztsh jddw §tod 220nT tzgzdzd ©o Dl o tsisO M
dzd OS¢ drn dzidrLojMmisder » d&OESC] JtosHEGCIstse o Hteso jHJ

[BERso O [ . M5 dL Epsdodeds . © Mitc Oo daf s {if @z ats ydzdP g f € Is j
oL By dz’ n B yds » ftesHEZCIsHo 09 9 %) ¢ s dedas dstc toedMdzd
ZOtedw Off e ydg = toj ¥ d BOR oL tsgdbgfficdsjorCxiad@ded d o 5L RS
ftosHizCIsse twWOL dztsy jdzadY ®LsdzO, jets Ctsdzyj dzlstcOydw
, 67 &6/ dz; © 0,-90% 515 0O fiplisce/ tdiimlg. NasO6 jotodgedsd j f jtoj €
sftejHjdvdd Sl Odzd j &3  J td3Odec OdzOIssds S Odzdw o
dmMf sdz? L sea Oded j &3 MEkzdzr W OlsO IsdIls ©Oded dzO. LVictse j dz G dt
OdzOdzd L dtetso Odzd IsdIstetseo Odzd § d3d ) BIZBO tztze @ dz§ S dgy J fizff tc
ftesesHddzd C(tdstedd)sttdul NEagazzd g3ghls s H tdg dz/fi O del) fzts d
Mz 3O dts2 € s5dzyd delste O dsdizts 00 d3BFHEs@Ef(ds) sted WJ ME d &
N sdz' L 58 Odzd j 5 t64 OS¢ Isd 8802 O. J Memisizy et -G tj4] o Unisyfds]icdCRse
SHtsd3 dodzdets? RtetsBOBEteOWdd (N dHSBOBEK?2 disdz
Y J deds’ ~ f slsj dzyd Odz! dats oL @3y dz" n i @t H o Cdj txiats
Mizlsmisedd o eotHj  deOfijlefo tftasjdzts dsdsulzy S A3 J 6 ¢ d f
20 y q dg J Qs diafs{ Jf fipitce’ jH € O  Ots OOPfidg) H. 5 oCQAsdzd §  dfQdASWpdGEH o
dzzy do OjIs HBso jtedW.
stcBlzdzse u . d MsOols. [ 6] dmmdzj Hise Odzd dL
detqu’u;fr]Qisdz, tcOMmlseo steff d HtkmtcbHsdzteY 2 B0 B H D s
sj fdttdeotHWIs HOdzdz § , Yybsts vy CStekzfdj J dgdasc
Misjter ), Ibijdk "kyj QOqunlsats otsHdZ » tOMlse Stets
G)deOfr]ISJter) fdzsits ftoj sHEsdzj 9 O ls Cdbh j wdzefj fmls
Mlsjter OS] bttkzHds ftosatsHWIis COf dddzwtedzr 2 BO
dzj HdzdJ GBHT Eyjdzr j HEBCOL Odzd, Yylsts o GCdzjls
dzr § sBtoOL 59 Oded v, IsO¢ ZOL " 9 Oj &3 J CGj
sddef sted3OlsJo desets iBjIssHO ftoslstsdscteOVNdd (s
StetsH Q) Qolstster ftcd BBtOBEIKS ] WdLdtsdztsedyJ
Els CtinEaztets H dets?2 fMmd3j ' ¥ iy Ctsdeyj delstcOydj2 tsi
isps520% B EZESBsSdZj CEdzvtedzr = osHd 7 MstekC iz,
sOoaddzd ¢cjCMOctsdzOdz! dz" j e MmstezCkzter . ¢olbtster
sLBddtetseo Odedv MsMmMisswdz L o&ijcOC zOMisj cse , ¢ s
setgo §H] dzgdesets dMMmdzj Hse Odedw™w wodzw jIsfqw d s, Y
OHOWY o Memkudhkst jdkvesfigls,s HEjs e dOdEGHE Gt ds@
sdsedud Mcdi Yy mm (ot Odzj dedj , tudizdy ydshts
diftgij H' fstoCodradsL I’  Bsh dzf o o dal ste RO do dzr 3 ff tsdzj
'SUJ MMOdd . 1 § BdzseO@zdg &3 -v VdAedBOBAOd [o L tsdz PSS
) mMtsMmistsw dzd d otsLBEYH,j dzadW d 1 Ists fi
W st dsQigiztstztze f Ctilststets|  dedfifusdsias@er Iy dgmuijddg AN das B

o

~ ﬁ-“:’sﬂ.&ﬂ.

Qo0 a

OLﬁwrksraww

SO0 FOLd "IN OL O ™S
Teen IIFISHTI

QRO IIFTRO O QBN S
O
177
T
s
()
=
s



I seOHdSOd d ¢BsE&GSSdHOMST 201

Csditf + 8 Isj totsds. CIs 0 §f 6 @oodgtfvijidds PO M Iz & fsotej ) HJ da
BOEsdBsdz] S dzw tcdz” j ' e ¢l dgOjc stz s zZtcr Cglgster
HyWlisj dz! detsfls! . [ L t5dat3 s tdaBf | ouldsaasdadzasidatffictc d Id30 dzdzts d H «
(HdMmtsdzr , bwdmsd , ©OMsotste  dd j tcO, QGtGHCf'[SIJ’dZJG’
iBdesjy HJj2MmMlsoadyj, Yd B3 dzj sLtsdzgdtetseo Odedz" § [ 3, 4

d 30w ot o dzd dsO dzddzj SHs@dedzd s,y Wlactsdzd C O Is o d34>
stcOdzmilso s Istsdz Cts o ®Sthky Jj dd d lsdsts digsSerfdy dasts Hf "tc .
d StLddttses 0Oddd SCtodmlsOddsdH dcds dGhndo fsdcts d
Clzter , d Cwbztse Mz tsfipdasiazmdestclsds” d3 Micj HMise S5
Istetsdzdlstsa 9 oBHd J MiClkttd BtteOddL 3O BtSdz dz
OCdzt ypdeDilzdL dzdlsj cOlskztcdzr = HOdzdzr =, S OMOsh ot
dzr = tOMmMbetstcOrn foLodwjls L OC dzs ydlsi€,d fiadsas Bifitc d
sots?2 Mmd3j ! s (9o ¢ OL @dzdz’, = € ds dztp Oazlists @G d)Win gt s
dzj Hizé N j o5 ©OMY OHfdzion dzded = dafp L =dz@ d diEBdzeq M o wj Is
tsn dzts to ddls  HdEOAStER]jf MAlststs H s H jJ ey O ] dder, dzdlstc Ol
sGatBMiftejHjdzveE s tOMsotstejdader | SCdMdzstesH d L &
OotSHEBS?2 BtoOL ¥ IsMw Mo tsBtsHAZ | otc @z d WO ,Is j tfizj tdzjsUzd ‘s
CGJSMOEsdzOdz! dzr | d BOsdBIdzj SEdZvtcdsr | oBHd J Miste
osHdzr » OMsostetse G CMOEdZOd dzf | dBsdzj Sdzr o9 tsSHT
dzj Itsdz €5 1 dzj CSstesdzdIlstse, des, oL By dts, d Htkzed
l.1. [5] B"dzt fsC0LOdt, ybkt fted e j OddefvisL
Btsdzr hj ElddzdL dqtkzjlsmw cdz¥ CtsL T Cdzi sC ORI tstcc Odzd |
RIsOC, sBtcOLEZEhdjmw ftod B OB 5iIsd tctad@nddzfsdc tsai tas " &
mdgj M & tcOMmlise stej dadz’ § sLsdz d ¢ dffij dety t€ t=fHm, ! i otsEH Bt
G MO G sdzOdz! dz" § o tsHdz" J MstckzC szt sBEMdzOe dzd o Ot Is
YWJdLddsedyj M tsets tcOMlsa stcO.

s dMmMs¢ dzdlsj cOlskzter :

1. I svWtieddese | . ¢., IBGHjYse ¢.d., JIBWiddatse O
BFdzO@ w. 1., wtsCtdss |.I|.0dOoddOs idols juzyd.0dz gz
o¢
L

nwgsg-

]
9 SH
GOL
f s
cdy

yd?2 tLtsdO M fdasttdHBEg dzOlsth’W © eotHJ] [/ [Lt
. NS jdtes . f t@OBYRE Y jto. 19 8P| S6CBiCSH.
2. Itvwtddtses 1. ¢., 1jtjlkwecddz .&, 1| StoH jsuytOd sfp. o

N RMsstedud MSdd OMFJSlsr ddstcOmMsmMezrndmMissets f LIz
tdLEd sOIsT , dz;tthszde' LOHOYd d fjtemfjSlsde O
L WW ] te] dzls dzts 2 j cOf Jud. olH whighda.uf ty fif dg fitic @O Is . Csdat J to.
1 B9 G BUSASHS . -142. 136

3. IBBwiddsse | . ¢. [ cdzOrtse ¢.1., [JHOJHjO ¢.
1l dzd W dzd § SL sded o5 OOdZdZBGB COteHdtsf dzj e yj M sE s tc
fteslsjLdtetse Odzdd ¢ dzOffQdsds ofjeechtyddse/ dd Id Ity f idta)ts gz
Oz YWdeOCIls. Ctsda jto. My d34>1HIzdzOtetSHdzfd3 IzuOfnlschd3.

4 . 1 svtcd dzts o 1. ¢. 1S sdz MEd2 {. [ B8dzO
sSLdzdtctso Odzdels G s QOtGHdISIIdZJ GcWUng#}‘CutsdemZOtclz@ﬁqm Bte@lzcjrdg,j,j

L
/| RAWsttdBOydsdsdz 2 MBteddS cf j Oded B3OS s dzts €2000. d
- 4. -20.. 19

5. 1 svtcd dzts o 1. 6., HtsC sdzis o ) I I JLBdzdtets o C
(+ Sy jted d3j dels Odz! dats j 5B tsdzts A Qednk scds W jond izl iy is("
cltsCtesoC0Oe. 1 dyded?2 1 socettesH, 1999. 318 M.

6 . | BB Zdzts o 4.1 ., stcdzszr 59 . ., [ 5 OJ 9
[sCbkdeddz ¢. ., | ttosbdstsaz) S Fdzd todzujs ok € @ dzlg¥izis tc 5Oy d
L dzj Ctotsdzd Is s ols oty 15 affs i jyAfzm S sets BLsdO // [ jHdy
- 3. 40. 3 8



I seOHdSOd d ¢BsE&GSSdHOMST 201

7. [ 4 ddzseo 1 :v,. Jde&dEd3@deHfnlseots 5 CdMAzsSteSHEB2
Cdzd dzcffO@ ydzr | thdeser . 1 jte. M dzgj 5. [ BsMCo0O: ¢tcdzi B

8 . 102yjeo 1. . ,. s tsdfisHdds@ffiplissio® jfo 1s 1 o tetff tptOMb
sLtsddtecso Odedy WdLdsdsedyud MEdr tOMmls ofitcdsds i dzdzj sl
LWWjtej dalsdats?  Isj toc QA jdud. dH td§)grtafsyiy. dzf tc @O By dztf s daW | tc.
1 59 G BUASHE -4. o . 3

9. 3 duzyd.dgt. , [ EMddO RrR. ., | GAsktssO I .RrR., uOf
otsHdZ n tOMlso stetse R dstecdMmistse s dzOIstcdw // 1 dyJcEts
clLtsdzslsj tOf dwde.. 2005. w. 41

10. ROOdsa O R. 1., ANIedEdBHdf O @] s hisRemBdadd -
ttOMmMlse stetse / / 1 GCdz. : [ L tsdz oll Isfyjtalidsy. i tc GO i3y dats] t3)dfitt;
B N HzdzOtetsH dzr &3 EZyoOmisdj 3. 1-fflyded?2 | soetstesH, 1995,

11. stsfmisw j o ddz. ¢, stsflsw j o badz. ¢. , At ddz
SLdzdtctso Odzdzts g t8 ] BN Is ezB tc D o-OBRP gL | AL IsH o dzs M is ¢ d
BIsd3j stedw  Cter iy [/ / R dzW stc 3Oy d ts dzdz’ 2 e tstecdzd € ct
bdzj Misj L dBWEBCEJwe2064. u. 25

12. skHnteweayjoeo 1. 0¢., I sdz hEaddz . 5. s oyt totshr
/1 1dydetstesHmMEd?2 BIH. rrktedzOdz. 1 ted dzts4pj dzedj € 1 |

skHteweoyjo 1. ¢., 1O0wzSddz ¢. ¢. r d dzodid yj m¢c
j imMse, ftesdmMasHWwh dn ftod GLtddteseo Oddd oGHT
ZOdz. 1l teddzsy jdedj . -®DRO7. v. 88. ~ 4. w. 301

[OBjtEB [.¢., [(BHBSBOAd J|.l., [Btdj dn¢d?2
M fYsorhjddw WWJjCIdodesMmisd L sdzd tetso O dac
BOyYyddedzr 2 Mmetstoded § d dals @ dizff) dg® ldA® dizts dsqf tc AP v . ¢
.-10a . 9
5. [BEkAatoaO [ .[., sBdststthditsoa® s.1., [ bkadda
somMCd?2 r.R., YjtdtsoO [.J5. {(OLdsyjdd] L tsdaC
H Iz RévistaQzdnotrapia 2009. Num. 1.Vol. 3.Suppl 49-51.

S @ &% -

6 . l1"tewjoa O .1 . RLEZUJ dzd § B -~ OdzdL BO W slstsc
dz¢ dzso d Isj dzt dz' I 29 B RiEdI[Cshigls o Mmoo lsstcy W . Hd M. ¢ C
smdedtemM¢, 2014. 22 .

17. t OLzdRsafiE FERH By . SLsdO0 d  J J Bdtndddy
ftoddzsy Jdedw [/ / 1 GCdz. @ [ L sdz olllsfiyccdsdys didic @GO edgdaSdsydgh
fi) B HEZRZOtGSHdZ d3 ZyOMmisdj &3. 1 dyded?2 | secetstetsH, 1

18. wjdijdeseo 1 .1., aAdtitse dg. J . tgOfigldce wherdz § to R L
dzi yd dzdd hmstesets §dj dzsdzj WtcdIlsO, sMoztsy dzj dzdzsc s Iz
B Hdyddaj : U jny .tc sHNts Gfdc @O By dztS sdaWW j to. Ty d3d Y HEzdzOtets
1 B9GBBIGISH, 1995. g. 50.

19. AjHBteseaMECd2 \BIgsSC Ml 3y gl dzidzO0d3JiIlsdsH s | § ¢t
ddzlsj dzimd o dets?2 IsjtcOFA4dd. 1995. " 3. 4. 53

20. Puckrius P.R., Hess R.T. Ozon use in cooliny water systeame history of a monitored
usage and guidelines for potential application // Ozone in water and wasteeatt®en. Proc. of the
Eleventh Ozone World Congress, San Francisco, CA, USA, 1993. Vol:21A-$1122.

21. RazumovskiiS.D., KonstantinovaM.L., Grinevich T.V., Korovina G.V., ZaitsevaV.Ya.
Mechanism and Kinetics of the Reaction of Ozone with Sodiineride in Aqueous Solutions //
Kinetics and Catalysis, 2010, Vol. 51, N4,492 496.



1 dstcOHdSCOdzr d (@b &HCBdHOMST 201

1. 0. J16Vtidswszifjosgdue. J Obkhv zf§id dz
. U BB Zdzse

sof L1t eff [rfUr
t ¢

jeBtsHME OV EtsmMizH OtMmise j dzdzOW
O tagmddse eideisH, { smidw
q MCd2 WjHjteOd d 2 &jHJyddzmg
O tsmimdd, 1d3dd2 1 BectesH, (s
flso j dzdzOW o' Mh OV (¥ j Mnd cdOd dcC
Jyjrisemicese, sOddh, lsd ho

Ols! w MsH jday d 1 Od@lgzGdz Isj BB3OIsd ud MS dn d fmmdzj |
BsHj2Msoads L0 d ~isttdHO dOlstedw o 9o tSH.
dHO 00z®Is te dlv; (3 ; 5 d 10%) fsifdmdebsr@sd sEd
Jd dzZlstcOydj ? L tsdd®] tpjsdzifld00 HAsd de.0 O¢ afs® te' oH O dzdz" ~
st tcOW ds , ~nddBdyud mM<dJ, M j StcsWslstsdzj Isted U J
sdWdydtetso Odzd o© GLBdzdteseo Odzdz" » ttOMise stcOr &
OG sdzOdz! dzlz ¥ Mz RBczOB BV , Pt s Bztizs Ols d Mis iz
dls, dzd stc Olsr otsBBBHA | tOHd S Odz fitcj Cdm
J H J dzdats § dz0 dizq CtedMsOdzdzsME s d yd ME 54 d M d
9 JWYHOjIs sBtcOL 59 Odzd J d3J dz€ stelzts dif jidlz dzviste dz"dZt] tc |
skzsedyj ME sets tcOMlseo 5. 0O. ] BtcOBBISC O f smdzj H
MY stedzdtelzjls tojLEzdz SO jets SCtedMmMisOdzdzdL Oydd,
BsHizdzdelze h jes + WWJCIsO dzj dzd dzd 2 dets  Ldfseirdsiigiv I4s BidelO BHSHS

szt yjorj thdup O: - dzstedH  dzOIsted v , oL OddsHj 2 Mlse o
CtedMlsOdzdzd L Oydw

{/TEE@"“&G),Q,U:\F?JJO
FoOFFo~I§F Q"

This paper contains the analysis of published reference data related to the ozone and NacCl
interaction in aqueous solutions with different @mtof NaCl (0.9%; 1%, 3%, 5% and 10%) therein
and their bubbling by the ozomxygen gas mixture with the ozone concentration ranging from 10 to
100 mg/l within 10 to 120 minutes. The authors of the papers under study by using the protonography,
chemicaland spectrophotometric and research methods identified in ozonated solutions potentially
possible products of the ozone and sodium chloride reaction in water: hexagonal aqueous structure
sodium hypochlorite, hypochloric acid, chlorates (CIQIO*, CIO*), nitrite, nitrate (NG and NG
), free radicals, hydrogen peroxide as well as dissolved ozone and oxygen. From the performed
analysis of published reference data it follows that when treating these solutions with the ozone
oxygen gas mixture and in teibsequent disintegration of ozone therein, the latter interacts neither
with Na+ nor with C}; sodium hypochlorite and other chlorinentaining oxygen ions, nitrates and
nitrites are not formed herewith. There are identified dissolved oxygen and ozdnm déhe
interaction of the latter with water free radicals, hydrogen peroxide, hexagonal amdoleaular
aqueous structures are generated.

Key words: ozone and sodium chloride interactipnoductsaqueous solutiongrystallization
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The dynamics of the content of lipid hydroperoxide and the @t activity of alveolar
macrophages Wistar rats under the influence of model suspensions identical to the composition of
suspended air particles districts of Vladivostok with low and high technogenic load. Intensification of
oxidative modification of rembrane lipids macrophages, apparently associated with the pathological
mechanism of action of fine particles suspended fractions model corresponding to the area with high
technological load.
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The evidence of antioxidat therapy efficiency in correction of the liver and lung functional
status is obtained. However antioxidat efficiency is noted at a certain level of membrane diegtructi
phenomena. The treatment is non effective with severe expressions of lipide degradations.

Key words: peritonitis, detoxication, antioxidant therapy
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The aim of this study was the experimental evaluation of the effects of local application of
cosmetologic creams with different concentration of ozonides on thenahzyactivity and substrate
support of energetic processes. Using an animal model (rats), we showed that local application (for 10
days) of creams, containing different concentrations of ozonides (3%, 5% and 10%), has a dose
dependent effect on the actiof the oxygen metabolism in blood. The use of the 3% cream was
found to be most optimal. The application of this preparation resulted in maximum positive activation
of the enzymes of the energetic and detoxication lines and led to activity of supeatexidtase.

The simultaneous increase of glucose concentration and the decrease of the levels of lactate in bloo
plasma and erythrocytes were indicative of activation of energy production in tissues.

Key words: ozone, enzymes, energetic substrates, cadoust
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This paper shows based on the performed physical experiments qualitative chemical reactions
and methods of analgil chemistry that by passing air through the cryogenic unit INEY due to its
design features liquefied oxygen is condensed on the applicator and by passing the gaseeus ozone
oxygen mixture the liquefied ozofmxygen mixture is condensed. By using the rodthof
biochemiluminescence there has been revealed the interaction of liquefied oxygen and liquefied
ozoneoxygen mixture with the biological object (plasma) accompanied by the activation of free
radical oxidationThe results of the performed study enatidleconclude that cryo oxygen and cryo
o0zone oxygen technologies are a new trend in oxidative thefapydifference of these technologies
from cryo therapy is in the use of liquefied oxygen or liquefied oztygen mixture as active
cooling agent instehof liquid nitrogen.

Key words: cryooxygen and cryo ozone oxygen therapy.
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O dzOdzd L Jtelzw toJ L zdz SOIsT YdLrdyd me&dna d A~ d d3d yd
dzdIsj tOlslztedz” d3d H Odzdz" d3( , Bsy dets klseo j tey HOIsY Yls ts
Ols 3diQy WEESddI zdvtcdsr 2 CdMmMdzstesH. LMiIsOdzts 9 dzj dzdz
Csteted Sydd o tsBi Wwidej dzdj d3d = O @dL%BS HsfMisd X J dzd v
Moo tej d3d dzdzr d&3d BOSC M BOdz! dzts tsh dzOY H J dzdz’ &3 € tod 5 dzf
ftod d3j dijtelzfftve J dzdzs e 5 Of f Ot OISO ARdAzj 20 dzOBdz¥ HOJ Isyw
C Odzs dzj Of f dzd C Olsstc® d Mlsj ¢ Odedw sBtcOL SO Ooh jGts
e sMisOo dzw w dzOB dzt HOJ A" § wWo dzj dzd W d ftcd HMNIsO9
ftojHY sdztsy j dzd §, Moty O JYdIM d Odetf Ot Olstsdz AR dzj 210 Ols
Bsdzj C Zdzw tcdzr 2 CdMmMdzstetsH, f ted d3d daj dzd § Coltstetse s
CtedsotsLHj2Mlsade IsC Odzd .

Il MmMdkEyoj, ¢tecHO yjttiL bttOmMmMkz dL 1 EGalisitstcrOdzD
Mz M+ M Gy jdHaste®O 20 e/ &z fted MEBsMmisd fsissC
Of f &zd S Ols st ® dzOB dz¥ H O dzf  TfdEsHEHSHAAEERY d i jEndsdz § Bls st
Memisswdadd o odHj -ifdoded)dz! yodidly dap fYstg dBdAsts B3dzOIs 52 Is
otsLHERO HOBWidOMdM (a0 Isfmyfdedizin) 3 M BtcOL 59 Odzd j F
nOOCIsjteds di3 L O Ontsd3 tsL t5d20. RL O J Mmlsdzts, Yylsts 6OL
Octej cOlds] fMismisY dd92fBhu)s] i gk P iR ogds I
J et ykzemldack $is dzy d dzls e Oy P ] d3d, dedfits  Os, 50z Bais/cdd  dats
fsHOUYJ 9o Off ODFEMNkREFHMRS2EL68AE s 52 M3y Md O |
NdHEd2 BL Bda

l CtsdzBlkz M BiMys jlsde d3 daj 2IsteOdz! dz" d3 tcOMmiso BLcts
fsdzzyj dedetsc 5§ tsdzif J g BIc® H dfts 2 tsd Gudds o 52 mMdzy Md, fn
d&zOB dz6 HOdzd Y BWodzjdzad] R OtOCISjtodets? Ctsted ydzj o852 ¢
fsH oaBLHj2Moadjdg sSLsdZO [ 10] .

O3+2KI + HO = L + 2KOH + Q

VB j HJOhlsdsigy, oylsts fted fsHOY)] © SCtedtse j dedzzy EMmls(
SLsdO d20 Jjj OffddtOltstty ttBttOLEZjlsmMw dr YdHEOW
sBtOL YT f dzOL d3r Ciesod yYyJjdzseo J SO HtsBOO dv dzd Y dHEG O
Mo sB HcHAHKSO dz! dzts ¢ s s¢dMmdzj dzd v B IssHBsd JdHEZYydtetso
mMizdz! W Olstsds %4 dzj L © nd d3ddzs 3 ded Myd deydd, sMmdzse Odzdats

d t5 dz@Fes’f ,
120+ Fe- [+ OH +Feé" (t6j OSydw A jdassdz [ 13] )
lted s o BdBdseduimE d§ fidej HEDRN Gictsisj OC yd W :
ROOH + Fé"- ROM OH + Fée" [12].
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dzj 201+2,5 d&f/ M, t<0,05) dd 23% (HB OfSLH]
05) , Yylsts MowL Odes f) tsBtcOLtso Odegd jd3 OCIsdoe dzr n
o J dz sBicOLBo Odzdhlso dd s dzQtcd dzOISdZE j 3 dHE B BL BC
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1. dYicdfdets o

tdr? {rdvé 1 RISJUVIVRR NPEK-PBADL 8#UR

R #frrtroé¢rRR ¢pAL RIZ2GBRUT JARUOM st [IR
ViR [frtfRrRt LIV RR Juaut s stl{lJfPJuvrtRrR U
Wiofuv 1 c1dyjetstesHmMed? ctsmkzH OwMmise j dadzr 2
1. g sBOYjomEsetse, 1 dydd?2 1 tsoaetstesH, [ tsmmd
2{10] 1{ I1BtsHmMCOw Cdazdddyj MSOw Btsd dedyo
p1fuv 11 ¢rvd w34 @it iy e AN IOl & Oz O H

3 Y J G st ts WAZDY O
[JdzL HIcO O ([ sMMdd, 1 dy3ded?2 1 BoaetstetsH, [ MM
0

RMMdzj Hs59 OdZO H J dZOB] ¢ Nf-K-@Bi oz dz@W d O K ldsiimndisiatgtcdO 1
2, 3ra tedstesydkOn Ctorfy §smd beOdh¥kzLdd Ltd
sfstes? C toowipy@Gdyadjysts JhNfsd (s 0ddj GLsdkO
OCIsdo diaffipds A OL ™ ® Licdlstetsydls O zo J dzd yd dzd ¢ 9 d
foded ¥ Jd dedz’ 7 dzO Wisdzi Stetsotsf s

sdzs Yyj or j: Nmidzlsw ©OOL O, ¢gun, L3SdzdtstsaOdz.dz®W 1 tod Ist
Coso sl slsj tow

The dynanics of changes in activity of Nle-ATPase and the concentration of ATP and
2,3DFG in erythrocytes of rats after transfusion of the ozonized red blood cells by acute blood
losswas investigated. It was found that the use of ozone increases the activitiK oA NPase and
increase organic phosphates in the erythrocytes, reduction in blood loss background.

Key words: Na-K-ATPase, ATP 2,3DFG, ozonatgthrocyte's masblood loss
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]l MlsOl! j tOmMfifdislstcj des otsL Hj2Mlsad] dzO € tsdafif] te
CdMdzsteBHO (dAg) KOASUSL BHD QA [BEC 6 d MY dedndzjdigsdzr d2ts fr
COLtso e &0 WWIssO0 SOC Y J B JdtcOMNGSScOUs diyi§ fdabHs O Panis B O 1
1 sCOL Odzts, Yylsts dtsH odzdwdzedg d3 ¢ A s d ¢(MdHO OL
o tsMMmlsOdztse dIsj dz' dz 2 ftslsj dzydOdz Mmtej HT , tcOLodoe Oj
ftotsotsy HOE M jjMmw- dfiphdelsddes@dgd H Qdzisdztscts B O dzOdz O,
toj CSdMdesets ¢ dMmdzj dad v zdf JHts9 (1 {J)NO dl 8L Hj 2
sfMmtsB Miso tso Odzts ftc] 5B d&ZzOH Odzd otsmMMmilsOdztse dlsj dz' dg
ddzdyjddi fsCOLOLjdv tty Sttseod §ftH HJj2Mseadj diz -
sdzt yjor j sipden OMmddec dzj Isdzgr 2 S dmzstetsH, BEMdH OL

mts
74
fny
iz o

In this papemwe considered the impact of active oxygen species (ROS) such as o0zpoinea(O
doses of 500 mcg), nitric oxide (NO, at a concentration of 100 ppm), singlet oxyggmi@ an
outpu gas stream 100% on canned blood. It was shown that under the influence of ROS and NO in a
blood the redox potential of the medium changes, oxidative stress developsngrantioxidant
balance violates, the processes of lipid peroxidation activatlet&bf NO and @ on donor blood
contributed to the dominance of recovery processes. Also an increase in the pH level of the blood was
revealed under the influence of all ROS.

Key words: ozon, singlet oxygen, nitric oxide
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The aim of the work was to study the effects of ozone, singlet oxygen, nitric oxide on the
dL o j Mis dzts,

modification of some physat and chemical parameters, the activity of lactate dehydrogenase (LDH)
in the direct and reverse reaction in blood in vitro. The oxygenation of blood in the background of

metabolic alkalosis was seen under the influence of reactive oxygen species (RO8¢ciiease of

glucose in blood was marked under the influence of all ROS. However, the level of lactate increased
Key words: ozon, singlet oxygen, nitric oxid&gctate daydrogenase, glucose

due to the prevalence of LDH activity in reverse reaction over the direct reaction.

¢

dzO
dCddsHoCz § tc s tods H § dezd) oz

Br dzd ftetso j H j da

©

m..
O_:mrqdmnn.m,B

o8
=4

H~§250

o

TcO& O8

tcOL tcOB SIS

1 BoGBiGiSH)

M fo H3y do v Crq ¢

j e BOdzd W ) .
fsHo jtec Odzd MlsOdMmls

(14
sSBtOL Yytso Ctets o
f slstst WO%n d dzc ©
Histej H Iz Sls O tO d3tss?/

ud MNOaf jn § isjd2 f ks O
s, SH 15Q s sy dzd

Ot Ols,
2
e
Is !

o7 nd
T wETu .



N +
Bn% | v N’/ ..| .
G L B 4 9 3 = T - . \ .
o8 & s § 38ecetel Yo ¢Tioeio8 [°f.7 B 9
= 8T s w _HoR o 84 T Y o H o IS
45 go s 2 2aTT¥LEE §o0e Sufszdoss ToftE v 7 ¢
1% ® D 2z = - - ko)
- £& 8 0nd I o) T T 19| o .
o o Ve o~ @ § Qﬂb%bd g2 —gs : JogBOQ m deM& @, 9 3¢
B T~ &Y. . ) (SN B.JB JM.J”m. v,l,BBr B %rqm,m. S BN = ® T £ o
O N| o o 1 |on S| & ° HBMH mu.ﬂ q.m,GB SSMBJQ £ - to P L=
SN o o Ve Tlo < Y[ N s d:%& BFpy 8 °Bez& L2 4y Ta 38 o S2
o 8 o =) WQ@QB% th .m,OC,,B mw =T .Dv.m L 22 .ny.m 8w
R O™ . ) N F -%. .%. @ o JOB.& Blorqoom. 80 T o @B %.l
“ 5 JH{4M330$6EW o S BEPo a8 oy - 2,98 27 .«® o g9
o 0g O 8|— B T v,lwu,.laab O TN B-0T%9gT BM BH H.%& nw_ x =
N =R Q mwm,.lcxu4 (2T o I [or T ) W w mm.m,imwm.d U.M.m,.mg .er"m.wmu,huwm WB BO.ZI, . B .8
|4— - -.I
= &.@.% = 0611_2.,1_1_0 Ahed S.B.Bnt.B@mP -@1.@5 q_.q Orq :@M AW_.B.B Oo .rq O an
g wed o NTRTRTE T Sedg—~48C -on= §§4°7Fza- S88.8sze » £
8 cco = E o o’ M) @ = m._, 9 Co
Com - Q . - - LR T s
2 wﬁm A §o82 @ov~ <0 cmefy8ea. Sogptacy 5 S8
T O NNE 8O |- s SO By T G M -2 289 wBgropnd -
fo = ¢ 8 0 &n N~ &2 2 o u 85 0 P e g s é g :c
- O ADARESN G E#L8e,0%, Ty S Tuol 0,88,° v O
& = B N A & Lol B .BBLBB TS = MBJ .IOO Joss = o o S
ot 8o gz L = .Ia..q.,g.&%ma AL .m.m .mv.mnn 84 = Gon O g
% 1) 9 ~7< . z E -t .Bm v & © <
g %C o — N 2 g T 70 108 mg@— . Pe Foe@0o BOSBBEW NS
p HoE %: aor] Y ala bAWOLBCJQdSBldOZilJ DuN®{Y 58 3Es Q . %
A Sl o T Lt & Ee .@Oﬁ,.@ So oB 0 T¥v™g B O Pt ® e O
@ o™ .@ VNS Sl NE (0] F £ o rl.% s T - Y 3z &b
3= |3 Qrce g, o T8 oo ”B-% Oa ‘L3 D Zp 3 v g 8F
= =T = O ~§ « 8“8 p ofp” g STONG
- o) 5 @ = [® =TT L0 08T —o © - 9 - 0 O = -9
Bg ©7 Jon~|u |- W bhdcﬁucﬁo)mbzwg,BBMi&wiom MmsL 8 gE<s
- 4 ..%n@;ra4242,292f, EG g E® BB.LS(.WS.JB?WM.OTNB B .m.,ag.m e %R.o
= L - H11444344q Z o8 U= m 8§09 Bm Da. 8 g3 N <9
w Ogm = [ H sdmum,m goO SNT-gs-oTRIm Y we, f Joowsmm
(& BSU.. .mq Rbu_b_/* oo* oo*m .@d.&qmmlola ,L..m.ma rQ.ZHS.qu QJM.I.U. Po;rwnﬂ B 9.@5.%.@8“%
o RNUT = .2 -8l 5| o8 OM@BWOMWSOOJ%MG%MG s Dog- 2 g0 87 BH<H
= g8 & geosesess 2eoon 28 1mmuws4maBQMdZMB&3umoma & sugas
.B — .|Ul b T g . o = .. m
5 4o ¥ 5 R TP RS AL R sggodel
— 1) . b @ o N80 (& . = 0F P - Qg
%) [Hw ) I o 10 | el BH.&B o8 o -BBLMM.&% ® 138 @ =T ,MSGJrq —— O ww.
© oo Pl T E P S 1L1Mdle@L3lmwMmlscwmmMHwo mdww Lbl.wﬂm4
- P o 0 m w %m MQHO Do bocisgmﬂm mmmw M ZMSDM
= NSSe I8 2090 eN_ NHONN mm m MR




-
o
N

d ¢ d&s&as BjdH Odzls’

1 stcOHd S Odzr

~ d dzO, l.Cc. [ Joddz
of P10l RUG 110 ARR

[ Gsted

.
tdf?

CitrRUT JARU

I sRaflrd

@Bd Hdyddems
{ &M
Odz' B Iz d3

¢ e Ofndz

| 59 GStetsH,

Misd §dded t5¢dMmdzj dedw L
Odz' Bzdsd dz, OCtej cOyd™ 1 tedls

1r W eddzjdzipQiz] Ua © to jJOdMey YO Y d d

o dzd v ded J

sdzs Wjor § 5 diag dedz 2

RL Z2yOdzd
Llicdlstesydlstse .

s5CdMmdzj dzdztslsd Ozt B b 5 dz® ¥Egzi O iy BEZeACiRdE C Is ts 0

We studied the influence of albumin oxidation rate on aggregation maggiegation of

erythrocytes. The changes in red blood cell aggregation associated with oxidation rate of albumin

were found. Possiblmechanismef theseeffectsareinvestigated

Key words: oxidized albumin, erythrocyte aggregation
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The aim of this study was to evaluate the effect of 4iatt&uar ozone therapy on some
parameters of the cytokin profile and changes the cellular composition of the synovial fluid in the
experimental postraumatic arthritis. Experiments were carried out on 132 whitelinear rats of
both sexes weighing 1800 g. It was found that oral enteral administration of nimesulid in
combination with intraarticular injection of ozone had a significant effect on the cytokin profile,
helping to reduce the activity of the inflammatory response, defined by a decrease-in pro
inflammatory and anpools of cytokines, bringing their data intact animals.

Key words: posttraumatic arthritis, cytokines, nimesulid, intraarticular ozone therapy
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In the experiment on 95 white nonlineatsratudied the effect of intrarticular ozone therapy
on the qualitative composition of the synovial fluid of the injured joint. Intraarticular ozone therapy
has antinfammatory effect as nimesulide. The greatest effect is obtained when used in gonjunct
nimesulide and intraarticular ozone therapy.

Key words: intraarticularozonetherapy posttraumatic synovitis
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Work is devoted to studying of the properties of chemical active species generated in the water
by the radiation of a low ionized plasma spark discharge. As plasma is low ionized, the only active
factor is plasma radiation. Energy consgion law allows the formation in water under pulse
radiation radicals HeJ, atoms( " and molecules pD. Secondary active species are nitric and nitrous
acids, peroxynitrite and peroxynitrous acid. Under radiation it was investigated the fluorescence of
tryptophan, tyrosine and phenylalanine, and redox processes in albumin. After treatment of albumin
the concentration afSH groups was found to increase. The increasirigséf groups concentration
is related to reduction of disulfide bonds in albumin. Weehstudied the effect of plasma radiation
on amino acids and albumin. It was stated in this process the carboxyl igt@MH and amino
group NH are not damage. It destroyed only amino acid radical R. As a resulimddecular
products accumulate whichvgi an absorption peak in the UV spectrum at wavelengthg
nm.

Key words: spark discharge, low ionized plasma, biological objects
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The chemiluminescence induced by Fenton reaction allows detecting reaction products, but not
radicals. Fenton reaction can takage in any substratum. Value of chemiluminescence's light sum in
Fenton reaction is determined by reactions rate constants of all stage chain oxidation: initiation,
propagation and termination of chain. The increasing or decreasing of luminescencentigheans
a difference in these constants but not means the antioxidant activity. It doesn't mean the terminatior
of chain reaction with stable products formation. Therefore, according to value of
chemiluminescence's induced in Fenton reaction we can &valua capability of substratum to
oxidation for given conditions. The light sum in Fenton reaction is the capability of substratum to
oxidation and it is not proportional to antioxidant activity of sample.

Key words: Fenton reaction, oxidatiotapability
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The work & devoted to study the effect of hypothermia and dalargin on intensity of the
oxidative modification of lipids and proteins from rat brain synaptosomes. The experiment was
carried out on white Wistar rats weighing 1320 g. The temperature of body was éved by
external cooling to 30AC. The i ntensity of
concentration of malondialdehyde, while proteins oxidative modificatioh carbonyl groups. In
animals with hypothermia showed increase markers of ligidbypdation and proteins oxidative
modification of synaptosoms. It is found that the preliminary injection of dalargin in a dose of 0,1
mg/kg leads to a decrease in the intensity of free radical processes in synaptosomes during
hypothermia.

Key words: hypahermia, synaptosomes, malondialdehyde, carbonyl groups
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An experimental work was done to study the influence of doxorubicin and oxidants (oxygen and
ozone) on viability of cultural normal Chang liver (Ch.l.) cells and malignant BEP-1 cells. It
found similar increase in free radical oxidation in normal and mafigoells of the liver as in the
action of ozone and doxorubiciDoxorubicin was shown to have the highest cytotoxicity, both for
normal and malignant cells. Ozone was found to produce marked cytotoxicity when used isolated and
in combination with doxorubin. Oxygen, on the contrary, improved the viability index of the
analyzed cells, though in combination with doxorubicin it inhibited enzymatic activity. The received
results make it possible to adjust the ozone dose and the route of its adminigtraticous tumor
localizations.
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