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BAusiHne O30HUPOBAHHbIX PaCcTBOpPOB Ha AWUHAMMUKY
pPaHEBOro npouecca rMpu XOAOAOBLIX TMMOBPEKACHUAX KOXKU KPbIC
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Effect of Ozonized Solutions on Dynamics
of Wound Process During Cold Damages of Rat’s Skin

Ha MOZJEJIN XOJIOAOBBIX paH KOXHW KPbIC UCCJIEA0BAJIU MVIKpOGHy}O OGCeMeHeHHOCTb, H3MEPSIN TEIIOBOC U3JTYUCHUE TIOBEPXHOCTHU
paHbl B UH(PAKPACHOM Jnana3oHe U HaOII0aIH 3a TPOLIECCOM 3a)KUBIICHUS ITPY SXKSJHEBHOM MOIKO)KHOM BBE/ICHUH 030HHPOBAHHOTO
(usnoIOrnYecKOro pacteopa (KoHIEHTpalus o30Ha 1,1 mr/m) B o6macte x0mo0moBoi TpaBmbl. [loka3ano, 4To 00paboTKa paHbI
030HHPOBAHHBIM (PU3UOIOTHUECKHM PACTBOPOM CIIOCOOCTBYET 00JIee MHTEHCHBHOMY MPOLIECCY 3a)KUBJICHHSI XOJI0I0BBIX TPABM, YTO
HPOSIBJISIETCST B YMEHBIICHUH 00IIeld MUKPOOHOW 00CEMEHEHHOCTH KOXH JKMBOTHBIX M CHIDKCHHM ITOKa3aTeleld M3JIy4eHHs,
perucTpupyeMoro B HHGppaKpacHOM JUara3oHe.

Knioueswvie cnosa: 030HMpOBaHHBIN (HU3HOIOTHUYECKUIT pACTBOP, XOJIOI0OBBIC MOBPEKICHNUS, HHPPAKPACHOE M3y YCHHE.

Ha mMozeni X0I010BUX paH IMIKipH IIYPiB TOCITIHKYBaIH MiKpOOHE 00CIMEHIHHSI, BUMIPIOBAIIN TCIIJIOBE BUMPOMIHIOBAHHS MTOBEPXHI
panu B iH(ppauepBOHOMY Jliala30Hi Ta CIIOCTEPIrajin 3a MPOLECOM 3aro€HHS IPH LI0ACHHOMY MIANIKIPHOMY BBEJICHHI 030HOBAHOIO
¢izionoriyHoro po3urHy (KOHIEHTpaIlis 030Hy 1,1 Mr/i) y 30HY Xoj0m0B0i TpaBmu. [loka3aHo, 1m0 00poOka paHH 030HOBAHHUM
(bi310J10r YHIM PO3YNHOM CIIPHSIE OLTBII iIHTEHCUBHOMY IIPOLIECY 3arO€HHSI XOJIOA0BUX TPABM, SIKE BUSIBIISIETHCS Y 3MEHILICHHI 3arajbHOTO
MIKpOOHOT0 OOCIMEHIHHS IIKiPU TBAPHH 1 3HIKCHHI MTOKA3HUKIB BUIPOMIHIOBAHHSI, SIKE PEECTPYETHCS Y iHHPAUCPBOHOMY JTialla30Hi.

Kniouosi cnoea: o3oH0Banuit Gi3ionoriqyuuii po3urH, X0JI0/10BE YIIKO/KEHHsI, iH)pauepBOHE BUIPOMIHIOBAHHSI.

In the model of rat’s skin cold wounds microbe seeding has been studied, heat radiation on wound surface within infrared range has
been measured and healing process at daily subcutaneous introduction of ozonized physiological solution (ozone concentration made
1.1 ml/l) into cold trauma site has been observed. It has been shown that wound treatment with ozonized physiological solution
contributes to more intensive healing process of cold traumas, that manifests in reduction of total microbe seeding of animals skin and

decrease in radiation values recorded within infrared range.

Key-words: ozonized physiological solution, cold damages, infrared radiation.

B nactosmee BpeMs omepanuu ¢ HU3KOTEM-
NepaTypHbIM BO3EHCTBHEM IINPOKO MPUMEHSIIOTCS B
xupypruu. M3BecTHO, 4TO MpH MOBpPEXAAIOIIEM
JeCTBUM HU3KUX TEMIIEpaTyp MopaxkaroTcs nepude-
pHUUYECKHE COCYIbl M, KaK CIEJCTBUE, BO3HUKAIOT
HEPBHO-TPO(QHUUYECKHE HAPYIICHUS B TKAHAX, IPUBO-
IAIIAEe K Pa3BUTHIO HEKPOTHYECKUX M3MEHEHUH.
Niremust KOXKHBIX TTOKPOBOB — OJ1arONPHATHOE YCIOBHE
pa3Butus nHGexuuu. s KOppeKIrnn yKa3aHHBIX
HapyLIEHUN MHOI'ME HCCIIe0BAaTEIU B IOCIEIHEE
BpEeMs MCTOJB3YIOT 030HHUPOBAHHBIE PACTBOPHI.
Nwmerorcs cBeneHus 00 yCENTHOM UX IPUMEHEHHH B
JICYCHUH TPO(PUUECKHX 3B, TEPMUUECKUX OKOTOB, PaH
C BSUTOTEKYIIMM IPOIIECCOM 3aKUBJIEHHS, a TAKXKE B
THOWHOW XUpypruu u cromaronoruu [1, 9, 10].
[IpencraBnseT nHTEpEeC HCCIEAOBATH BO3MOXKHOCTh
[IPUMEHEHNUS 030HUPOBAHHBIX PACTBOPOB ISl JIEUEHUS
XOJIOZIOBBIX TIOBPEKACHUIA.

Lenp paGoThl — U3yYUTh AUHAMHUKY PaHEBOTO
rporecca Mpu XOJOJOBBIX MOBPEKICHHIX KOXKH Ha
(hoHe UCII01b30BaHNUS B KAUECTBE JIEUEOHOI0 CPEICTBA
030HUPOBAHHOIO (PU3UOJIOIUIECKOIO PACTBOPA.
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Nowadays, operations with low temperature
influence are widely applied in surgery. It is known
that under damaging effect of low temperatures
peripheral vessels are impaired and as a consequence
nerve and trophic disorders in tissues, leading to the
development of necrotic changes, appear. Skin surface
ischemia is favorable condition of infection deve-
lopment. To correct the mentioned disorders ozonized
solutions have been used by many researches recently.
There are data on their successful use in treatment of
trophic ulcers, thermal burns, wounds with poor healing
process, as well as in purulent surgery and dentistry
[1,9, 10]. It is of interest to investigate the possibility
to use ozonized solution of cold damage treatment.

Research aim is to study the dynamics of wound
process at cold damages of skin on the background of
use as therapeutic means of ozonised physiological
solution.

Materials and methods
The research was performed in 60 Wistar male
rats of 250-300g. For cold wounds modeling 10 mm
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Martepmnaabl n meToAbI

UccnenoBannsa Obiin mpoBeneHsl Ha 60 Kpbicax-
camuax maccou 250-300 r nuuuu Bucrtap. Hus
MOJIETUPOBAHMS XOJIOJOBBIX pPaH MCIOJb30BaIU
MEIHBIN anmiukaTop auamerpom 10 MM, oxmax-
JICHHBII C TOMOILBIO JKUAKOTO a30Ta IO TEMIIEPATYPBI
—196°C (Bpems anmuukauuu 60 ¢). O30HHPOBaHHBII
¢usuonornueckuit pactsop (ODPP) nmonyyanu Ha
ckoHcTpyupoBanHoil B UTIKuK HAHY ycraHoBke €
reHepaTopoM 030Ha Oe3baprepHOTO THHA [4].
Ousnonormuecknii pactop (0,89 % NaCl; pH 7,2) Bo
(bmakone oovemom 200 mur 6GapOOTHpPOBAIH O30H-
KUCJIOPOAHON cMechro. [l 3aMemiieHus pacnaja
030Ha MpOIECcC HACHIIEHUS (HU3NOTOTUUECKOTO
pacTBOpa 030HOM U JJaIbHENIIET0 XpaHEHHSI UCTIONb-
30BajIM TEPMOCTAT cO JbA0M. KoHIeHTpanno 030Ha
OLICHUBAJH CIEKTPOPOTOMETHUYECKUM METOJOM Ha
npudope Specord UV VIS (I'epmanus) no morio-
LIEHUIO CBETa Ha moJyioce Xaptiu [6].

Peructpanuio uzinyueHus Koxu B HHPpaKpacHOM
nuanazoHe (A= 8-14 MKM) OCYHIIECTBIJISLITH TOPTa-
THUBHBIM TEIJIOBU30pPOM, pa3pabOTaHHBIM HaMH Ha
OCHOBE IPUHITUIIOB, OMTMCAHHBIX B padore [§].

CreneHp 00CEMEHEHHOCTH KOXH M BHIOBYIO
MIPUHAIIIEKHOCTh MUKPOOPTaHU3MOB OTPENEIIn
CTaHJAPTHBIMU METOJaMHU: MHKPOCKOMHPOBAHHE
OKpalleHHBIX N0 ['paMy Ma3KoB; MOCEB U KYyJIBTHU-
BHUPOBaHKE HA MUTATENBHBIX cpefax (KyIbTypajbHbIe
n (EeHOTUNIMYECKHE MPU3HAKH) C MOCIEAYIOIUM
HCIOJb30BaHMEM OMOXMMHYECKHX TECTOB A
uaeHTH(GUKaLIK1 MUKpooprann3mos [2, 5]. Komuectso
aHadpOOHBIX OakTepuii B 1 MJI OTIENsIEMOro paHeBoOM
MOBEPXHOCTH KPBIC ONMpEAessii CyMMapHo 0e3
uneHTupukanuu (kpossHoi arap + 10% CO,). Komnu-
yecTBO Konouneoobpasyromux ennuul] (KOE) B 1 mn
OT/ENSIeMOTO paH YCTaHABIMBAJIHN TOJICYETOM
MaKpOKOJIOHWH, BBIPOCIINX HA arapu30BaHHBIX U
TIOJTyarapu30BaHHBIX MATATEIBHBIX cpeaax [5, 7].

UccnenoBanu Tpu rpynmnsl KUBOTHEIX 1o 20 B
KaxJ0i. B mepBoii rpynne (KOHTPOJIbHOW) H3ydain
JUHAMUKY 3a)KUBJIEHUS PAHEBOTO MTpoIecca KOKU IpU
XOJIOZOBOM moBpexaeHuu Ha 1, 3, 7 u 14-e cyTku; BO
BTOPOH — JUHAMHKY IPOLECCOB HEKpO3a U JeMap-
KALlUK MPU €KETHEBHOM MOAKOKHOM BBereHu ODP
(vxoHmeHTpanus o30Ha 1,1 Mr/m) B 30HY XOJIOJOBOM
TPaBMBI; B TPEThEH — TUHAMHKY IIPOLIECCOB HEKPO3a
Y IeMapKaliy B YCIOBHUSX €KEeTHEBHOTO MOKOKHOTO
BBEJIEHUS (PH3MOIOTMYECKOTO pacTBOpa 06e3 030HA B
yKa3aHHYIO 30HY XOJIOZ0BOH TpaBMbl. Cpokn mccie-
JIOBAaHUSI BTOPOU M TPEThEW I'pyINI KUBOTHBIX
AQHAJIOTUYHBI [IEPBOM.

Pe3yAbTaThl M 00Cy)XAeHHue

U3BecTHO, yTO Hambosiee pacIpOCTPAHEHHBIMH
MHUKpPOOPraHU3MaMH, BBI3BIBAIOIIMMU HHOULIUPOBAHUE
paHEeBOU MOBEPXHOCTH, SIBISIOTCS Pseudomonas,
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copper applicator, cooled with liquid nitrogen up to
—196°C (application time was 60 sec) was used.

Ozonized physiological solution (OPS) was obtained
with ozone generator of barrier-free type, designed at
the Institute for Problems of Cryobiology and
Cryomedicine of the National Academy of Sciences
of Ukraine [4]. Physiological solution (0.89% NaCl;
pH 7.2) in 200 ml bottle was bubbled by ozone-oxygen
mixture. Thermostat with ice to slow down ozone
decay, the process of physiological solution enrichment
with ozone and its further storage was used. Ozone
concentration was assessed by spectro-photometric
method with Specord UV VIS (Germany) by light
absorption on Hartley band [6].

Recording of skin radiation within infrared range
(A =8-14 um) was realized by portable thermal viewer
of our own design using the principles as reported [8].

There was determined the rate of skin seeding and
belonging to the species of microorganisms by standard
methods: microscopy of the smears stained by Gram;
seeding and culturing with nutrient media (culture and
phenotypic indices) with following use of biochemical
tests to identify the microorganisms [2, 5]. Number of
anaerobic bacteria in 1 ml of discharge of rat’s wound
surface was totally examined with no identification
(blood agar+10% CO,). Number of colony-forming
units (CFU) in Iml wound discharge was found by
counting the macrocolonies, grown-up on agarized and
semi-agarized nutrient media [5, 7].

Three groups of animals were under investigation
by 20 animals for each group. Healing dynamics of
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Puc. 1. 3aBucumoctu cTereHn 00CeMEHEHHOCTH paHEBOH
MIOBEPXHOCTH OT BpeMeHHu mnocie obpadotkn ODP (1);
(hU3MOTOTUIECKUM PAacTBOPOM (2); KOHTPOJIBHBIX, HE
00paboTaHHEIX paHax (3).

Fig. 1. Time dependencies of seeding rate of wound sur-
face after treating with OPS (1); physiological solution (2);
control non-treated ones (3).
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Streptococcus, Candida, Staphylococcus, Entero-
bacteriaceae, andpobubie 6aktepuu Clostridium,
Bacteroides, Peptostreptococcus. Mbl u3yd4uin
BHJIOBOE Pa3Ho0Opa3ne 00CeMEHEHHOCTH HETOB-
PEKAESHHOM KOXKH KPBIC M yCTAaHOBHJIIH, YTO CEMENUCTBO
Enterobacteriaceae nipencraBneno Escherichia coli,
Proteus vulgaris, Enterobacter cloceae; pon Staphy-
lococcus — St. epidermidis, St. Aureus; pon Strepto-
coccus — Str. agalactiae, Str. faecalis. Ilpu BwIITH-
MIBIBAHWN MIEPCTH Y KUBOTHBIX TEPE] XOJIOAOBBIM
BO3JEHCTBHEM JOCTOBEPHO CHHU’Kajlach o0mas
00CEeMEHEHHOCTh KOJKM MUKpOOpTraHu3Mamu Ha 32%.

[Ipu n3ydeHUU OTAEIAEMOTO XOJOMAOBBIX paH
MMOKa3aHO, YTO KOJUYECTBO MUKPOOPTAaHH3MOB Ha
3-1 CyTKM y KUBOTHBIX NEPBOM M TpeThed rpymnn
JOCTOBEPHO HE OTJINYAIIOCH, @ BTOPOU IPYIIIBI — ObUIO
B 2 paza Hike (puc. 1). KonmnuecTBo MUKpOOpPraHu3mMoB
B 1MJ OTHENsieMOro XOJOAOBBIX PaH Yy JKUBOTHBIX
BTOPOM IPYIIIBI HA 7-€ CYTKH B 2 pa3a OoJIbILE 110 CpaB-
HEHUIO C TpeThel U B 1,3 pa3a— 110 CPaBHEHHUIO C ITep-
Boii. Ha 14-e cyTKH KOTM4YeCTBO MUKPOOPTaHN3MOB B
1 MIT OTAEIISIEMOTO XOJIOIOBBIX PaH Y KUBOTHBIX BTOPOit
TPYIIIBI TPUOIKACTCS K NCXOHOMY TTOKa3aTeltto, 9To
B 4 pa3a MEHbIIIE TI0 CPAaBHEHUIO C KOHTPOJIEM U B 1,5
pasa — ¢ IoKa3aTeas MU TPEThE IPYIIIbI.

CrnexyeT OTMETHTbH, YTO aHA’POOHBIE MHUKPO-
OpraHu3MBbl TOC]e MPUMEHEHUS! 030HHMPOBAHHOIO
pactBopa norudaiu Bo Bcex oOpasiax OTAesIeMOro
pan (3,7 u 14-e cyTkn). AHaJOTHYHbBIE PE3yIbTAThHI
ObUTH TIpezcTaBieHbl B padore [10].

14
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MHTEHCUBHOCTb U3MNy4YeHus, yCIl. eq.
Irradiation intensity, rel.unit
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Bpewms, cyt  Time, days

Puc. 2. 3aBUCHUMOCTH MHTECHCHUBHOCTH H3JIYyYEHHUS B
uHppakpacHoM auarnazone (A=8-14 MKM) MOBEpXHOCTH PaH,
obpabotannbrx ODP (1); husnonornueckum pacTBopoM (2);
B KOHTPOJIBHBIX, HE 00pab0TaHHBIX paHax (3).

Fig. 2. Dependencies of irradiaton intensity in infrared range
(A=8-14 pm) of wound surface, treated with OPS (1); physio-
logical solution (2); in control, non-treated ones (3).
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skin wound was studied during cold damage to the 1,
3, 7 and 14 days in the first group (control); in the
second group dynamics of necrosis and demarcation
at daily subcutaneous OPS injection (1.1 mg/l ozone
concentration) into cold trauma area was studied; in
the third group the dynamics of necrosis and
demarcation processes under daily subcutaneous
injection of physiological solution with no ozone in the
chosen area was investigated. Research term for the
second and third groups of animals is similar to the
first one.

Results and discussions

The most widespread microorganisms are known
to cause a wound surface contamination, they are
Pseudomonas, Streptococcus, Candida, Staphy-
lococcus, Enterobacteriaceane, Clostridium anae-
robic bacteria, Bacteroides, Peptostreptococcus. We
have studied a specific variety of seeding rate for rat’s
undamaged skin and found that the Enterobacte-
riaceane family is presented by Escherichia coli,
Proteus vulgaris, Enterobacter cloceae; Staphy-
lococcus class is done by St. epidermidis, St. Aureus;
Streptococcus class is presented by Str. agalactiae,
Str. faecalis. Total microorganism seeding rate of skin
was statistically and significantly reduced by 32%
during hair plucking in animals prior to cold effect.

Microorganism number to the third day was shown
as not statistically and significantly differing in the first
and third groups of animals during studying of cold
wound discharge but in the second one it was twice
lower (Fig. 1). Number of microorganisms in animals
of the second group was twice higher if compared
with the third group and 1.3 times higher if compared
to the first one in 1ml of cold wound discharge to the
7" day. To the 14" day the number of microorganisms
in 1ml of cold wound discharge in the second group of
animals approached to an initial index, which in 4 times
lower in comparison with the control as well as 1.5
times lower in comparison with the third group.

It should be noted that anaerobic microorganisms
died in all samples of discharge wound (3, 7 and 14
days) after use of ozonized solution. The same results
were presented in the paper [10].

There was visually observed a complete wound
healing after necrotic mass rejection in the animals of
the second group, to 30™ day for the first group and to
24t day for the third group.

Acceleration of healing may be noted for a cold
wound in the group with OPS when comparing the
data of visual control and cold wound seeding rate.
Indices of seeding dynamics of rat’s skin wound surfa-
ce correspond to the change of infrared radiation inten-
sity when two diagram types are compared (Fig.1, 2).

Analysis of the diminution of radiation values of
wound surface and non-treated skin (A= 1

wound skin)
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Y JKMBOTHBIX BTOPOU TPYIIIEI K 14-M cyTkaM Hab-
JIFOATIOCH TIOJTHOE 32KUBJIEHHUE PaH MOCIIE OTTOPKEHHS
HEKPOTHUYECKHX Macc, nepBod rpynmsl — Kk 30-M, a
TpeThell — K 24-M.

[Ipu conocraBneHny JaHHBIX BU3YaJIbHOTO KOHTPO-
Jqs ¥ CTENEeHH OOCEMEHEHHOCTH XOJIOJOBBIX PaH
MOYXHO OTMETHUTh YCKOPEHUE MPOLIECCOB 3aKUBIICHUS
XOJIOIOBBIX paH B rpynne ¢ npumeHenueM OOP.
JuHaMuka mokazateneli 00CEMEHEHHOCTH PaHEBOM
[TOBEPXHOCTH KOYKH KPBIC COOTBETCTBYET N3MEHEHUAM
MoKazaTeseld MHTeHCUBHOCTH MH(pau3IIydeHus: Ipu
cpaBHeHUH rpaduKoB (puc.1, 2).

AHanu3 pa3HOCTH BETMYMHBI U3TTy4eHUI pPaHEeBOM
MTOBEPXHOCTH X HEOOPaOOTaHHOH KOXKU (A:Ipamf o)
MO3BOJIMJI YCTAHOBUTH, YTO XapakTep AUHAMUKHU
JTAHHOTO TOKAa3aTelsl CXOZEH Y BCEX JKUBOTHBIX HCCIIe-
nyembix rpynn. CpenHue 3Ha4eHUs BEIUYMHBI A
BO3pAcCTaroT € 3-X 0 7-MHU CyTOK BO BTOPOH, TpEeThel
rpynmnax, Mpu4eM 3TOT CKa4OK y JKHBOTHBIX BTOpPOH
IpyMIibl 60see BBIPaXKeH.

Ha 14-e cytku pazHocTh n3mydeHuit A Ha/1 ToBepX-
HOCTBIO PaHbl U HEMOBPEKJECHHON KOXKEW yMEHb-
[1aeTcs, T.e. BEJIMYMHA M3JTYYEHUS C MOBEPXHOCTH
paHbl IpHUONMIKAETCA K BEIWUYMHE M3IIYUYEHHS C
MTOBEPXHOCTH KOJKH Y )KUBOTHBIX Bcex rpym. [penc-
TaBJICHHBIE JTaHHBIE CBHUETEIHCTBYIOT O MpoIeccax
3aKUBIIEHUS], IPUYEM BO BTOPOH IpyIIe KUBOTHBIX
9TH NPOLIECCHI TPOTEKAIOT HHTEHCHBHEE.

Kax BugHO U3 puc. 1 u 2, usmMmeHeHus Hoka3aTenein
MHKPOOHON 00CEMEHEHHOCTH U MH(PaKPaCHOIO
M3JIy4eHUs B KaXXAOW IpyNIe CXOAHBI U OTPAKAIOT
COCTOSIHHE PAHEBOTO Ipoliecca, T. €. KIMHUYECKOe
TeueHue MecTHbIX usMmeHeHuid. b.C. Buxpues [3]
BBIZICJISIET B OTOT NEPHO cienyrontue ¢assl: 1) Boc-
rajeHue; 2) pa3BUTHE HEKPO3a U €T0 OTPaHUICHHUE; 3)
pyOrieBaHue 1 SITUTENN3ANS PaH.

[Tomy4yeHHsie HAaMU pe3yNbTaThl MOATBEPKIAIOT
CYIIECTBOBAHHME BCEX yKa3aHHBIX (a3, mpuuem
00paboTrka xomomoBeix TpaBM O®DP cmocobcTByeT
COKPAILIEHUIO CPOKOB MPOTEKAHHS PAHEBBIX IPOLIECCOB.

BbiBOABI

YcTaHOBIIEHO, YTO NPUMEHEHHE O30HUPOBAHHOTO
(hM3MOIOTHYECKOTO pacTBOpa CIOCOOCTBYET Ooliee
HHTEHCUBHOMY MPOLECCY 3a)KUBJICHUS pPaH MOCJe
XOJOJOBOTO MOBPEXKIACHUS, UTO MPOSBISICTCS B
YCKOPEHUH CPOKOB 3a)KHUBJICHHSI, YMEHBIIICHUHN 00IIeH
MUKPOOHOH 00CEMEHEHHOCTH KOXKH KUBOTHBIX.

Nurepatypa
1. Aponos J1.C., OboneHckul B.H., PodomaH IB. u dp.
KnuHuyeckne n aKoHOMMYeckne acnekTbl Bbibopa aHTMbak-
TepuanbHOW Tepanuu Taxenbix OPM XUPYPruyeckomn
nHekummn: CO6. Hayy. TpyaoB “CoBpeMeHHble npobrembl
npaktudeckon xupyprum”.— M., 2000.— C.7-18.
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enabled to find out that the dynamics character of these
indices was similar in the animals of all examined
groups. Average A values increase from the 3™ to 7%
days in the second and third groups, moreover this skip
in animals of the second group more manifested.

To the 14" day the A diminution of radiation values
above a wound surface and undamaged skin reduces,
i.e. the radiation value from a skin surface approaches
to the radiation value from the skin surface in all groups
of animals. The presented data testify to the healing
evidence, moreover these processes proceed more
intensively in the second group of animals.

Fig. 1 and 2 show that the changes in indices of
microbe seeding and infrared radiation in each group
are the similar and reflect the state of wound process,
i.e. aclinical course of local alterations. Vikhriev B.S.
et al. [3] within this period have emphasized the
following phases: 1) inflammation; 2) necrosis
development and its restriction; 3) wound cicatrisation
and epithelization.

The obtained results confirm the existence of all
mentioned phases, moreover the cold traumas treatment
with OPS contributes to shortening of terms of wound
process healing .

Conclusions

Application of ozonized physiological solution
contributes to more intensive wounds healing after cold
damage, that is manifested in accelerating the healing
terms, reduction of total microbe seeding of animal’s
skin and decrease in the indices of radiation recorded
within infrared range.
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