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Effect of Cryopreserved Cord Blood Serum
and Placental Extract on Cold-Wound Healing

Pedepat: VM3yyeHa AnHamuka nnaHMMeTPUYECKUX U MUKpoBMonormyeckux nokasatenemn XOnofOBbIX paH Mpu feyeHun
KPWOKOHCEPBMPOBaHHOW CbiBOpPOTKOM Kopaosow kpoBu (KCKK) n akctpaktom nnaueHTbl (3I1). XonogoBble paHbl MOAenvposanu y
KpbIC NMUHUN COUHKC KPUOMHCTPYMEHTOM C AunameTpom annnukatopa 8,0 mm, npu Temnepatype —195°C n akcnosuuum 60 c.
MHBbeKuMn BbINONHANW Ha 3-M CyTKM Mocne KpUOAECTPYKUUM Yepe3 AeHb BHyTpuMbiweyHo no 0,1 mn/kr maccel Tena (Bcero 5
MHbeKuni). Ha 7-e cytkmn nocne BBegeHms KCKK unu 3N nnowanb paH ymexblianacs B 2,8 unu 1,9 pasa. lNnowaab paH y kpbic, He
nonyyaBLUNX fevyeHne, YMeHbluanach nuilb Ha 9-e cyTku. Ha 21-e cyTku akcnepumeHTa niolaAb paH y XXUBOTHbLIX MOCHe NnevyeHus
Ol 6bina B 3,3 pasa MeHblUe, YeM y HemneYveHHbIX, a npumeHeHne KCKK npuBogmno k nonHon anutenunsauun paH. BeegeHmne KCKK
1 3l cnocobCcTBOBaNO OYMLLEHMIO paH OT MUKpoopraHuamoB. KonuyectBo MMkpo6oB B paHax y Kpbic, nonyyaswmnx KCKK nnm 3,
YMeHbLUANoch, HaunHas ¢ 7-x CyTok Habntopenus B 3,4 unu 1,9 pasa. Ha 21-e cyTkv akcnepumeHTa KONMYeCcTBO MUKPOOPraHn3MoB
B paHax XMBOTHbIX Ha doHe Tepanuu 3l 6bino B 8,4 pasa MeHblUe, YeM B KOHTpone, B TO Xe Bpemsi nedeHne KCKK npusogmno k
VpajuKauum paH oT nNaToreHHoWn Mukpodropbl. Takum ob6pa3om, nokasaHo BbipaxkeHHoe cTumynupytowee BnuaHme KCKK n 3 Ha
npoueccol penapauun paH. lNMpeacraBneHHble pesynbraTthl OTKPbIBAOT nepcnektuBy BkmoveHuss KCKK B nmpoTokonbl nevyeHus pax.

KnioueBble cnoBa: koxa, paHbl, penapauus, KpMOKOHCEPBUPOBAHHASA CbIBOPOTKA KOPAOBOW KPOBW, 3KCTPaKT MNaueHThl.

Pecbepat: BuBueHo agnHamiky nrnaHiMeTpuyHMX i MiKpoBIiOMOriYHNX MOKa3HUKIB XONOAOBMX paH Npu NikyBaHHi KPiOKOHCEPBOBAHO
cupoBartkoto kopaoBoi kpoBi (KCKK) 1 ekctpaktom nnaueHtn (EM). Xonoposi paHu mogentoBanu y wypiB miHii CdpiHKC KpioiHCTpy-
MeHTOM i3 AiameTpom annikatopa 8,0 mm 3a Temnepatypu —195°C Ta ekcnoauii 60 c. IH’ekuii noymHanu Ha 3-t0 4oby nicns KkpiogecT-
PYKLUii BHYTpilHbOM'A30BO Yepe3 aeHb no 0,1 mn/kr macwu Tina (yceoro 5 iH’exuin). Ha 7-y no6y nicnsa seegeHHa KCKK a6o ElN nnowa
paH 3meHwWwyBanacs B 2,8 abo 1,9 pasa BignosigHo. Mnowa paH y LWypiB, Aki He OTPMMYBanu NiKyBaHHS, 3MeHLUyBanacs nuwe Ha 9-y
noby. Ha 21-y noby ekcnepumeHTy nnowia paH y TBapuH nicns nikyBaHHsa ElM 6yna B 3,3 pasa MeHLWwa, HiX Yy HenikoBaHWX TBapWH,
a 3actocyBaHHa KCKK nprBoauno go nosHoi enitenisauii paH. BeeaeHHs KCKK a6o EIM cnpusano ounieHHo paH Big MikpoopraHiamis.
KinbkicTe MikpobiB y paHax wwypis, ski oTpumysanu KCKK abo Ell, ameHwyBanacs nounHatoum 3 7-i gobu cnocrtepexeHHs (B 3,4 abo
1,9 pasa). Ha 21-y noby ekcnepuMeHTy KinbKiCTb MiKpoOpraHiamiB y paHax TBapuH Ha Tni nikyBaHHa ElN 6yna B 8,4 pasa mMeHLua, Hix
y KOHTponi, B To camuii Yac nikyBaHHss KCKK npvBoauno go epapukadii paH Big natoreHHoi Mikpodnopu. Takum YMHOM, NokasaHo
BupaxeHun ctumyniotoumin Bnnue KCKK i EINM Ha npouecun penapadii paH. [peactaBneHi pedynbtatv BiAKpUBalOTb NepcrnekTuBy
BkrtoveHHs KCKK y npoTokonu nikyBaHHSA paH.

KnrouoBi cnoBa: wkipa, paHu, penapadisi, KpiokOHCEpBOBaHa CMpoBaTka KOPAOBOI KPOBi, EKCTPaKT MiaueHTU.

Abstract: The dynamics of planimetric and microbiological indices of cold wounds during therapy with cryopreserved cord blood
serum (CCBS) and placenta extract (PE) has been studied. Cold wounds were modelled in Sphinx using the cryodevice with 8.0 mm
applicator, temperature of —195°C and 60 sec exposure. Injections were started on day 3 following cryodestruction intramuscularly
each other day by 0.1 ml/kg of body mass (5 injections in general). On day 7 after CCBC or PE introduction the wound area decreased
2.8 or 1.9 times, correspondingly. Wound area in non-trated animals decreased only to day 9. On day 21 the wound area in animals
with PE treatment was 3.3 times smaller, than in non-treated ones, and CCBC application resulted in full epithelization of wounds.
Application of CCBC and PE contributed to elimination of microbes in wounds. Number of germs in wounds of rats which were treated
with CCBC or PE decreased starting from 7" day of observation (3.4 or 1.9 fold, correspondingly). On day 21 the number of germs in
wounds of rats treated with PE was 8.4 times less than in control, and in case of CCBC no patogenic microflora was present. Thus,
an expressed stimulation effect of CCBC and PE on wound healing was shown. The presented results offer the prospect to include
the CCMA into the wound treatment protocols.

Key words: skin, cold wounds, reparation, cryopreserved cord blood serum, placental extract.
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JleueHue malMeHTOB C JIOKAIbHOM XOJI010BOM TpaB-
MO SIBJISIETCS aKTyaJlbHOUM 3ajaueil cOBpeMEHHOU
KIMHUYecKor Meaunuusl [7]. HuskoremmeparypHoe
MOBPEKIECHNE KOKH BO3HHMKAET KaK BCJEICTBUE aT-
MOC(EpHBIX SIBICHHM, TaK U B PE3yJIbTaTe MEIUIINH-
CKOTO TPUMEHEHU X0Jofa. JlecTpyKTHBHOE BIHsSHNE
HU3KHUX TEeMIIepaTyp — OCHOBHOM JIeUeOHBIH (akTop
Kkpuoxupypruu. lIpuBnekaTenbHOCTh KPHOXHPYPIH-
YECKUX METOIUK JJIA JICYEHHUs 3a00JIeBaHUM KOXKHU
00yCIIOBJI€Ha MX BBICOKOH 3(h(heKTHBHOCTHIO, MEHBIIIEH
10 CPABHEHMIO C JIA3€PHBIMU U XUPYPIHUECKHMHU Me-
TOJAMHU TPaBMAaTHYHOCTHIO [5, 20].

Ha nponecchl caHoreHnesa, BO3HUKAIOIIME B OTBET
Ha TIOBPEX/ICHUE U HAIIPaBJIEHHBIE HA BOCCTAHOBJICHHE
QHATOMHMYECKOM M (PYHKIMOHAJIBHOW IIEIOCTHOCTH
MTOBPEXACHHBIX TKaHEH — 32)KMBJICHUE PaHBbI, BIUSIIOT
paznudHbie (HaKTOPHI Kak OOIIETro, TaK M MECTHOTO
XapakrTepa, B TOM YHcIie CTeNeHb ee NHOUIINPOBaHUS
u BUAB MuKpoopranusmoB [1, 8, 19]. CxopocTb
3a)KUBJICHUS — NTOTOBBIH MMOKa3aTeNb 3PPEKTUBHOCTH
JIEYCHHS PaH, ONPEAENAIONNN BpeMs HETPYya0CIO-
coOHocTH maruenTa. [lonck crmocoOoB cokpamieHus
JUTUTEIBHOCTU 3)KUBJICHUS pPaH SIBISETCS Ba)XKHOU
npo0JieMoii coBpeMeHHOU Xupypruu. OTHUM U3 TaKUX
croco00B MOXKET OBITh BKIIOUEHHE B MPOTOKOJIBI
JICYEHUs TEPaeBTUUECKUX areHTOB IPUPOIHOTO IPO-
HCXOXKJICHHsSI, KOTOpPBIE COJIepKaT KOMIUIEKC OHOJIO0-
TMYECKH aKTHBHBIX BEIECTB, 00Ja1al0T CHCTEMHBIM
PEeryISTOPHBIM BO3JEHCTBHEM Ha MPOIECCHl CaHO-
reHe3a — ECTECTBEHHBIX PETYISTOPOB MEeTaboIHuIec-
KHX TPOIEccOB. B kadecTBe TaKMX areHTOB MOXHO
paccMmarpuBarh KPHOKOHCEPBHUPOBAHHYIO CHIBOPOTKY
kopaoBoii kpoBu (KCKK), BozneiicTBre koTopoil Ha
MeTa0oJINYecKHe Mpoleccs OTMEYEeHO B paboTax
Bb.I1. Beenenckoro u coast. [3], S.A. [lonoBuua u
coanT. [13], a TakKe MEAUIMHCKHI Npenapar H3
(hapmaxoTepaneBTHYECKON TPYIIbI CPEICTB, BIHIIO-
IKUX Ha METabOJIMYecKUe MPOLEcChl, — SKCTPAKT
mianeHTsl (J1I1).

Lenp paboThl — n3ydeHne TMHAMUKH TNTAHAMETPH-
YECKUX U MUKPOOHOJIOTHYECKUX TOKa3aresei XoJo-
TOBBIX paH y kpbic npu Jedernn KCKK u OI1.

Martepuajbl 4 MeTOABI

Paboty BemomHsaaM Ha Kpbicax CHHUHKC B COOT-
BETCTBUU C TPeOOBAHUSMHU KOMHUTETA IO OMOITHKE
NIKuK HAH VYkpaussl, cornacoBaHHBIMU C JUPEK-
tuBoi EBponelickoro mapnamenTa u Coera EBporneii-
ckoro cor3a ot 22.09.2010 [18]. XonogoBsie paHbl
MOJICJINPOBAIIN Ha JIaTePaIbHON OBEPXHOCTH Oenpa
criocoboM, onucanHeIM B pabote E.O. borarbipeBoii
" coaBrT. [2], B Hamel Mommdukanuu. [IpumeHsu
KPHOWHCTPYMEHT ¢ AMAMETPOM aluiukaTopa 8,0 Mmm
(Temmeparypa —195°C, Bpems skcmo3unuu 60 c).
JKuBoTHBIE OBLTH pa3aeneHsl Ha 3 Tpymmbl 1o 10 ocobett
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The therapy of patients with local cold injury is an
actual task in current clinical medicine [8]. The low
temperature skin injury might occur as a result of either
atmospheric phenomena or medical cold application.
Destructive effect of low temperatures is the main
therapeutic factor in cryosurgery. Cryosurgical techni-
ques for treating skin diseases are attractive due to
their high efficiency and lower traumatic injuries as
compared to laser and surgical techniques [18, 20].

Processes of sanogenesis resulting from the injury
and targeted to recover the anatomical and functional
integrity of damaged tissues, i. e. wound healing, are
affected by various factors of both general and local
characters, in particular the degree of its contamination
and microbial species [1, 14, 17]. The healing rate is a
total index of wound healing efficiency, determining
the time of patients disability. Searching the ways to
reduce a wound healing time is an important task in
current surgery. One of these ways may be the supple-
mentation of treatment protocols with therapeutic
agents of natural origin, containing a combination of
biologically active substances with systemic regulatory
impact on sanogenesis processes: natural regulators
of metabolic processes. As we believe such agents
include the cryopreserved cord blood serum (CCBS),
the effect of which on metabolic processes was em-
phasised in papers of B.P. Vvedensky et al. [19],
Ya.A. Popovich et al. [13], as well as placenta extract
(PE), a medical product from pharmacotherapeutic
group of agents affecting metabolic processes.

The research was aimed to study the dynamics of
planimetric and microbiological indices of cold wounds
in the rats treated with CCBS and PE.

Materials and methods

The research was performed in Sphinx rats accor-
ding to the requirements of Bioethics Committee of
the Institute for Problems of Cryobiology and Cryo-
medicine of NAS of Ukraine agreed with the Guidelines
of European Parliament and the Council of the Euro-
pean Union of September 22, 2010 [6]. Cold wounds
were modelled on lateral femoral surface using the
technique described previously [4] with our modifi-
cation. The cryodevice with 8.0 mm applicator dia-
meter (temperature of —195°C, 60 sec exposure time)
was used. The animals were divided into 3 groups by
10 animals in each. In the control group (CG) the rats
received the physiological saline, in experimental
groups 1 and 2 (EG-1, EG-2) the animals got CCBS
and PE, respectively. The administration protocol
corresponded to the instruction for applying medical
immune biological preparation ‘Cryocell-Cryocord’
(Interdepartmental Scientific Center of Cryobiology and
Cryomedicine of National Academy of Sciences,
Academy of Medical Sciences and the Ministry of
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B Kaxxoii. B konTponsHoi rpynne (KI') kpbicam BBO-
K (Pr3HOTIOTUYECKUI pacTBOP, B AKCIIEPUMEHTAIIb-
Hoii rpymme 1 (3I'-1) — KCKK, B skcniepuMeHTaIbHON
rpymne 2 (3I'-2) — OI1. Cxema BBeleHHS COOTBETCT-
BOBaJIa HHCTPYKLUH U1 TPUMEHEHUS MEIUIIMHCKOTO
AMMYHOOHOJIOTMYIECKOTO Tipemnapara «Kpuoremi-kpro-
kop» (I'TI «MexxBemOMCTBEHHBIM HAayYHBIA LEHTP
kpuobuonoruu u kpuomenumasl HAH, AMH 1 MO3
YKpauHsI»), COIEPIKAIIEro CEIBOPOTKY KOPIOBOM KPO-
BH. VIHbEKIIMM HAauWHAJIHN Ha 3-U CyTKH IOCIIEe KpHO-
JEeCTPYKLHUH Yepe3 IeHb BHY TPUMBIIIedHO 110 0,1 Mi/Kr
Macchl Tena (Bcero 5 nabekuuii). 1o3upoBKy paccuu-
THIBaJIM, KaKk onucano B pabore FO.P. Pribonosnesa
u coasT. [16]. [Ipumensnu KCKK, xpanusmyrocs B
HuzkoremneparypHom 6anke UTTKuK HAH Ykpaunnsl,
U MEAMIMHCKHN mpenapar «OKCTPaKT MIALEHTHI»
(«buodapmay, Ykpanna).

[InanmMeTpuveckue moKa3aTeay paH U3ydyaid Ha
3-u, 7-, 9-, 14- u 21-e cytku. Ins oObEeKTHBU3AINH
OIIEHKH TWHAMUKH 32)KUBJIEHUS XOJIOJJOBBIX paH B X0OJI€
9KCIIEPUMEHTA PACCUUTHIBAIN A0COIOTHBIE M OTHOCH-
TeJbHBIE MJIAHUMETPUYEeCKUe Mokasarenu. M3mepe-
HHE IJIOMIa 1 PaH NPOBOAMIIN Ha HU(POBBIX H300paxe-
HUSAX ¢ moMombio nporpammel «Adobe Photoshop
CS3» («Adobe Systems», CILIA). [IpoueHT ymeHbI1Ie-
uus wiomaau (ITYII) paHsl 0T HCXOAHOTO PACCUUTHI-
Bayu 1o popmyie: IIVIT = (S, S)/S x100%, rne S, —
MCXOJHAs CPeIHSAA MIIOLAAb paH Ha Ha4yaJlo JICYEHHU ,
S — cpenHAsS IUIOMIAAb PaH HA MOMEHT M3MEpEHHUs
[4]. Cxopocts 3axkuBnenus (C3) paH BBIYHCISUIA IO
popmyne: C3 = (IIVIT, — IIVII)/T, tae VI, —
MIPOLIEHT YMEHBIIIEHUS TUIOIIA TN PaH OT UCXOAHON Ha
MomeHT u3mepenust; [TY1Il) — mponeHT yMeHbIIeH S
MJIOINAIM paH HpH NpeAbIayIeM U3MepeHuu; T —
KOJIMYECTBO JHEH MEXIy U3MEpEHUsIMU [4].

MukpoOronornueckoe H3y4eHue X0I00BbIX paH
OCYILECTBIISUIM Ha 7-, 14- 1 21-€ CyTKH SKCIIEpUMEHTA.
[TonroToBky MaTtepuana K MOCEBY H IMOCEB MPOU3BO-
JWJIM B COOTBETCTBUH C TPEOOBaHUSIMU, U3JI0KEHHBIMH
B HOPMaTHBHBIX JOKYMEHTaX 110 pab0oTe C MUKpOOpra-
Hu3Mami [ 10, 11, 15]. 3a0op ¢pparmeHTOB TKaHEH H3-
oA JIEMKOIUTApHO-PUOPUHO3HOTO CTPYyIa PaHbI
TIPOU3BOIIIIHN C COOTIOJICHUEM TIPABUII ACENTHKH U OTI-
penensanu Maccy Kaxaoro owomnrara. [lomyueHHbIe
OmonTaThl U3MENBYaId B TOMOTEHH3aTOpax M MoMe-
LIaJIM B CTEKJISTHHBIE TPOOUPKH, B KOTOPBIE T00aBIISUTH
[0 5 MJI CTEPUIIBHOTO (PU3HOIIOTHYECKOTO PAcTBOpA.
[TpoOupku BcTpsXuMBaJIM HA MEXaHMYECKOHM Kadajke
(350 06/mMuH) B Teuenue 30 muH. M3 momydeHHBIX
CYCIIEH3HMH TKaHEeW TOTOBUIIM CEpUIHBIE pa3BeICHUS
Ha (U3NOIOTHYECKOM PacTBOpPE, KOTOPHIC B 1aIbHEH-
meM BeiceBas B 00beMe 0,2 mim Ha gamku [letpu ¢
POCTOBBIMH CpEIaMH: MSCO-TENTOHHBIM, 5%-M
KPOBSIHBIM, IIIOKOJIATHBIM, KEJITOYHO-COJIEBBIM arapa-
MH, aHadpOOHBIM Temarapom, arapom MakKoHKkH,

npo6nemMbl KpMOOGMONOrMM M KPUOMeEeAULMHbDI
problems of cryobiology and cryomedicine

Tom/volume 25, Ne/issue 1, 2015

Health of Ukraine, Ukraine), containing the cord blood
serum. Injections started from day 3 after cryodestruc-
tion, were performed each other day, intramuscularly
by 0.1 ml/kg of body weight within 10 days. The
dosage was calculated as reported by Yu.R. Rybolovlev
et al. [16]. The experimental medical products were
the CCBS, stored at the low temperature bank of the
Institute for Problems of Cryobiology and Cryomedi-
cine of NAS of Ukraine, and commercial medical
product Placenta Extract (Biofarma, Ukraine).

Wound planimetric indices were studied to days 3,
7,9, 14 and 21. To provide impartial evaluation of cold
wound healing dynamics during experiment we
calculated the absolute and relative planimetric indices.
The wound area was measured in digital images using
the Adobe Photoshop CS3 software (Adobe Systems,
USA). The percentage of area reduction (PAR) of
wound from initial one was calculated by the formula:
PAR = (S, 5)/5,%100%; S, was initial average wound
area at the beginning of therapy, S was average wound
area at the time of measurement [9]. The healing rate
(HR) of wounds was calculated by the following for-
mula: HR = (PAR, — PAR )/T; where PAR was the
percentage of area reduction of wounds from initial
one at the time of measurement; PAR was the per-
centage of area reduction of wounds during previous
measurement; T was a number of days between mea-
surements [4].

Cold wounds were microbiologically studied to day
7,14 and 21 of the experiment. The material was pre-
pared for inoculation and then seeded according to the
requirements stated in the practical guidelines for
handling with microorganisms [2, 3, 15]. Tissue
fragments from fibrin-leukocyte wound crust were ta-
ken under aseptic conditions, the weight for each bioptic
specimen was determined. The obtained bioptic speci-
mens were disintegrated in homogenizers and placed
into glass vials, supplemented with 5 ml of sterile
physiological saline. The vials were shaken with
mechanical shaker (350 rpm) for 30 min. Serial
dilutions in physiological saline were prepared from
obtained tissue suspensions, thereafter 0.2 ml were
transfered for seeding to Petri dishes filled with
following growth media: meat-peptone, 5% blood,
chocolate, and vitelline-salt agars, anaerobic hem agar,
MacConkey agar, and agarized Sabouraud medium [8,
10, 12]. Platings in anaerobic hem agar and a part of
those in 5% blood agar were cultured in anaerobic jar
for 4 days at 37°C in oxygen-free gas medium. The
‘GasPak EZ’ system (Dickinson and Co, USA) was
used to create anaerobic conditions. Inoculations in
chocolate agar were cultured within a day at 37°C in
atmosphere with 6-8% CO,. Those in Sabouraud
medium were cultured for 48 hours at 30°C. All other
ones were cultured at 37°C for a day.
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arapusupoBaHHo# cpenoit Cabypo [7, 9, 12]. [Tocessr
Ha aHa’pOOHBIM remarap ¥ 4acTb IOCEBOB Ha 5%-ii
KPOBSIHOM arap KyJIsTUBHPOBAJIH B aHA3POCTATE B TEUe-
Hue 4-x cyTok npu Temmnepatype 37°C B ra3oBoii cpe-
ne 6e3 kuciopona. JIms co3manus aHadpoOHBIX YCII0-
BHH uctionb3oBaim cuctemy «GasPak EZ» («Dickinson
and Company», CIIIA). [ToceBsI Ha ITOKOJIATHEI arap
KyJBTUBUPOBAJIU B TEUCHUE CYTOK IIPU TEMIIEPATYype
37°C B atmocdepe ¢ 6-8% CO.,. Ilocesnl Ha cpeny
Cabypo KyasTHBHPOBANY B TeUEHHUE 48 U IPH TeMITepa-
type 30°C. Bece ocTtanbHbIe TOCEBHI KYJIBTHBHPOBAIIH
npu temneparype 37°C B Te4eHUE CYTOK.

[Nocne naKyOHpoBaHMs TPOO OLIEHUBAIIN BEIPOCIIINE
MAaKpOKOJIOHMM MUKPOOPTaHM3MOB Ha arapusupo-
BaHHBIX POCTOBBIX CPEAAX M MEPECUUTHIBATIN KOJIU-
4eCTBO MUKPOOHBIX KJIETOK Ha 1 T TKaHEH, B3SATHIX U3
pasbl 1 pusierarommx K Heil Tkanei [10, 11]. Komoxnm
MOJICYMTHIBAII HA TEX YalllKaX, B KOTOPBIX X POCT
OBUT M30JIMPOBaHHBIM. VIeHTHQUKAIINIO BBIPOCIIINX
KOJIOHUH MUKPOOPTaHU3MOB ITPOBOIMIIN B COOTBETCT-
BHH C YCTaHOBIIEHHBIMH pekoMeHaanusmu [7, 10, 11]

CraTucTHdeckyro o0paboTKy OCYIISCTBISIH C
nomoInkio makera nporpamm «Excel 2003» («Micro-
softy, CIIIA), «SPSS v. 10.0» («SPSS Inc.», CIIIA).
JlaHHBIE BBIpaXKaJH B BUJIE CPEAHEr0 + CpeaHEKBa/I-
partudHoe OTKJIOHEHHE. J{J1s OLIeHKH 3HAYMMOCTH pa3-
JMYUHA MEXy BEIOOPKaMH HCIIOIb30BAIN HEellapaMeT-
pUUYecKui Kputepui MaHHa-YUTHH, 3HAUYUMBIMHU
cunTtany pazianuus npu p < 0,05.

Pe3yabTarsl u 00cy:KaAeHHE

PemapaTtuBHBIE Mpoliecchl, BO3HUKAIONIUE MOCIE
paHEHUH KOKHU, HOCSAT YHUBEPCAIbHBIN XapaKkTep U He
3aBHUCAT OT BHJIA MOBPEXKAIOLIETO areHTa. 3aKUBJIe-
HUe 10001 paHbl UMEET CXOIHYI0 MUHAMHUKY [17], uTo
OIIpeAeIsAeT BO3MOXKHOCTD IPUMEHEHHNSI OOBEKTHBHBIX
KpUTEPHUEB OIIEHKU PAHEBOr'O MPOIIECCa, BHE 3aBUCH-
MOCTH OT BuJia paHbl. OUHIlleHNE PaHbl, YMEHBIIEHHE
U TUKBUAALUS OTEKa, THIIEPEMUH U MHPUIBTPALUHY B
00JIacTH paHbI, TOSIBIICHHE F Pa3BUTHE TPAHYISIIIOHHON
TKaHHW, KOHTPAKLIHS U SIHUTETU3AIUs PaHEeBOU TI0-
BEPXHOCTH SBJISIOTCS Hanbojee IeMOHCTPATUBHBIMU
KIIMHIYECKUMH IPU3HAKaMH, XapaKTePH3YFOIIFMH ITPO-
TeKaHUE PAHEBOTrO MPOIIECCa, KOTOPHIE HAITPAMYO 3aBH-
CSIT OT KOJIMYECTBA M BHJIa MUKPOOPTaHNU3MOB B paHe.

N3BecTHO, YTO y4acTOK KpHOHEKpO3a, paciosia-
TaIOLIET0Cs Ha KOXKe, Yepe3 HECKOJIBKO THEH MpeBpa-
LIaeTCsl B CyXyH KOPOYKY, KOTOpasi, B 3aBUCUMOCTHU
OT pa3MEpPOB pPa3pyIIEHHOI'O y4acTKa, OTTOPraercs
yepe3 2—-3 uegenu [14]. Bece 3To BpeMs KpuoHEKpo3
UCTIOJIHSIET POJIb 3alUILIAIONICH paHy OHOIOTHYECKOi
MTOBSI3KH, ITOATOMY XUpPyprudeckas o0paboTka Wiu
JpyTye MaHUITYJILHY C PAaHAMH HAMH HE [IPOBOAMIINCE.

PesynbraTel H3MepeHHUs IIIOIIAAM PaH MOCIHE
KPHUOIOBPEXXIEHHUS KOXKH Y SKCIIEPUMEHTAJIbHBIX JKU-
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Following the incubation of the samples the
macrocolonies of microorganisms grown on agarized
growth media were assessed and a number of
microbial cells per 1 g of tissue taken from wound and
adjacent tissues was calculated [2, 3]. Colonies were
counted in those dishes, where the visible clusters of
growing bacteria were found. The grown colonies of
microorganisms were identified in accordance with the
formal recommendations [2, 3, 8].

Statistical processing was performed using the
Excel 2003 (Microsoft, USA), and SPSS v.10.0 (SPSS
Inc., USA) software package. The data were presen-
ted as mean + standard deviation. The significance of
the differences between samplings was estimated by
non-parametric Mann-Whitney U-test, the differences
were assumed as significant at p < 0.05.

Results and discussion

Reparative processes, occurring in skin injuries are
universal and independent on a damaging agent type.
Healing of any wound has a similar dynamics [5],
providing the possibility to apply the objective criteria
for assessing wound process irrespective of a wound
type. The wound detersion, reduction and elimination
of edema, hyperemia, and infiltration in wound area,
the appearance and development of granulation tissue,
contraction and epithelization of wound surface are
the most obvious clinical signs, characterising the
wound process course, which directly depend on the
amount and type of microorganisms in a wound.

It is known that a site of skin-located cryonecrosis
transforms in a few days into a dry crust rejected in
2-3 weeks, depending on a size of destroyed site [11].
All this time the cryonecrosis accomplishes the role of
protecting biological dressing, therefore neither surgical
treatment nor other manipulations with wounds were
done.

The results of wound area measurement after skin
cryoinjury in experimental animals are shown in
Table 1. Proceeding from the features of cold wound
reparative dynamics in different groups, the values of
PAR and HR of wounds were calculated between such
observation terms, when the statistically significant
differences in a wound area were recorded. The
wounds area in CG animals to day 7 was not signifi-
cantly different from those to day 3 after cryodest-
ruction of investing tissues. At the same time the CCBS
and PE application resulted in a significant decrease
of the studied index.

The CCBS and PE treatment led to a decrease in
wound area by 2.8 and 1.9 times, respectively. The
wound PAR in the animals of the mentioned groups
was 63.6 and 46.9, respectively. Statistically significant
decrease (1.6 fold) of wound area in non-treated rats
was recorded only to day 9 after cryodestruction, that
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BOTHBIX NTOKa3aHbl B Ta0. 1. Mcxoas n3 ocobennocreit
JUHAMUKHU pernapanuu XOJOJOBBIX paH B Pa3HbIX
rpynnax, 3Hadenus I1YII u C3 pan paccuuTeiBainch
MEXTy CPOKaMU HaOIIOICHUsI, KOT/1a ObLTH 3apHKCH-
POBaHBI CTATUCTHYECKN 3HAYNMBbIE OTINYHS B IJIOMIA-
v pad. Ha 7-e cyTku miiomaas pal y >kuBoTHbIX KI'
3HAYMMO HE OTIIMYANIAch OT IUTOIAIM paH Ha 3-1 CYyTKH
[OCJI€ BBIMOJHEHHS KPHOJIECTPYKIIMH TMOKPOBHBIX
Tka"eil. B 1o e Bpems nmpumenenne KCKK n DI
MIPUBOAMIIO K 3HAYNMOMY YMEHBIIEHHIO N3y4aeMOTO
roKa3areJs.

[Tocne BBenenus KCKK momans pan ymeHsia-
nack B 2,8 pasa, neuenus D11 — B 1,9 paza. [Ipu atom
ITYIIpaH y )KUBOTHBIX B YKa3aHHBIX I'PYIIIAX COCTABUII
63,6 1 46,9 coorBeTcTBeHHO. CTaTUCTUYECKH 3HAYM-
Moe yMmeHbIueHue (B 1,6 pasa) miomany pad y Kpbic,
HE TIOTyYaBIINX JICUCHHE, ObII0 3a(pUKCHPOBAHO JIUIITH
Ha 9-e CyTKH 1mociie KpHOAECTPYKITUH, 9TO CBUICTEIb-
CTBYET O TSDHKECTH HU3KOTEMITEPaTypHOTO TIOBPEXKIe-
HUS TKaHEeW. B yka3aHHBIN cpOK HAOIIOMECHHUS TUIOIIAH
paH B SKCHEPUMEHTAIBHBIX TPYyMITax OblIa 3HAYMMO
MEHBIIIE, YeM B KOHTpOJIhHOU: B 2,8 1 1,4 pasza Ha pore
npumeHenns KCKK u 911 coorserctBenHo. [Tpn aToM
IIVII pan B OI'-1 cocTtaBun 78,0, a y KpbIC, KOTOPBIM
BBOIWIN (hrznonoruyeckuii pacteop win I, 3Haun-
MOTO U3MEHEHUS IJIOLAAN paH ¢ 7-X 1o 9-e CyTKU He
3a(hMKCUPOBaAHO.

Ha 14-e cyTku sxcniepumenTa miomaap pas B O1'-1
oruta MenbIne, uem B KI' B 6,1 pasa, a [IVII pan
paBusuics 91,5. B OI'-2 mromans paH YMEHBIIHIIACH
B 2,1 pazsa, IIVII cocraBun 74,8. Ilmomans pan
*kuBOTHBIX KI' ¢ 9-x o 14-¢ cyTKkr He W3MEHSIACh,
3HAYMMBIE OTIIAYHS 3a(h)UKCHPOBAHBI TOIBKO MEXIY
nokasaressiMu Ha 7- u 14-e cytku Habmonenus, [TYII
paH 3a 3TOT OTPE30K BpeMEHHU paBHsICS 48,2.

Ha 21-e cyTku sxcniepuMeHTa paHsbl Y KpbIC, KOTO-
peiM BBoaunu KCKK, nmomHocThIO 3nuTenu3upoBa-
muck. Ilo cpaBHeHuto ¢ pesynsraramu B KI, mpume-
HeHue DIl mpuBOAMIIO K YMEHBIIEHHIO IIJIOLIAAN paH
B 3,3 paza, IIVII 6b11 paBen 91,7. Y HemeueHHBIX
KUBOTHBIX IUIOIMAAh PaH K yKa3aHHOMY CPOKY
HaOIOIeHNs yMeHbIIIIach Ha 72,8%.

Kaxk mokazano Ha pucynke, BBenenne KCKK u OI1
COIIPOBOKAAJIOCH CYIIIECTBEHHBIM BIMSAHUEM HA TMHA-
muky C3 pan. Makcumanbaast C3 paH B 9KCITEpUMEH-
TalbHBIX Tpynmnax 1 u 2 oTMedanacs ¢ 3-x 1o 7-e cyT-
KM SKCIIEpUMEHTa U coctapisia 15,9 u 11,7%/cyTkn
cooTBeTCTBeHHO. B nanpuelimem C3 yMeHbIIanacs.
Tak, ¢ 7-X 10 9-€ CyTKH y )KHBOTHBIX, TOJTyYaBIINX
KCKK, ona 6bu1a paBHa 7,2%/CyTKH, a Y )KUBOTHBIX,
kotopbiM BBoxmu Jl1, —4,9%/cyTku. B nepuon ¢ 9-x
o 14-e cytku C3 cocraBmsia B OI'-1 —2,7,a 9I'-2 —
3,6%/cyTkm, ac 14-x mo 21-e cytku — 1,2 u 2,4%/cyTKn.

Y kphIc, HE ToMy4YaBmuX JieueHne, C3 paH Takxke
YMEHbIIIaJach ¢ TeUeHueM BpemMeHu. B nepuop ¢ 3-x
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Ta6nuua 1. MNMnowanb xonoaoBbIX paH (MM2) Y )KMBOTHbIX
(M £ o) nocne BeegeHusa KCKK n 3l

Table 1. Area of cold wounds (mm?2) in animals (M = o)
after introduction of CCBS and PE

CyTkmu KIr aor-1 ar-2
Days CG EG-1 EG-2
3 168,1+20,9
7 137,8+19,1 61,2+8,3" 89,3+13,1'2
9 104,1+16,9 37,0+4,8'3 72,7+9,4'2
14 87,1+14,2 14,2+1,8'3 42,3+7,1"23
21 45,8+6,9° - 13,9+1,7'3

MpumeyaHnue. OTNMUYUA CTATUCTMYECKM 3HAYUMbI MO CpaB-
HeHuto: ' — ¢ KOHTponbHOW rpynnoin; 2 — 3M-1; ¥ — cooTBETCT-
ByIOLLiEM FPynnon Ha npegplaywnii cpok HabmogeHus; p < 0,05.

Note. The differences are statistically significant if compared with:
' — control group; 2 -EG-1, ® — corresponding group in previous
observation terms; p < 0.05.

testified to the severity of low temperature injury in
tissues. Within this observation period the areas of
wounds in experimental groups were significantly
lower than in the control group: by 2.8 and 1.4 times
after CCBS and PE administration, respectively. The
wound PAR in EG-1 was 78.0, and in the rats received
either physiological saline or PE no significant changes
in wound area from days 7 to 9 was recorded.

To day 14 of the experiment the wound area in
EG-1 was 6.1 times lower than in CG, and the wound
PAR was equal to 91.5. In the EG-2 the wound area
reduced by 2.1 times, the PAR was 74.8. The wound
area in CG animals remained unchanged from days 9
to 14, the significant differences were found only
between the indices of days 7 and 14 of observation,
the wound PAR within this time period was 48.2.

To day 21 of the experiment the wounds in the rats
received CCBS were completely epithelialized. If
comparing with the results in CG the PE application
resulted in a reduction of wound area in 3.3 times, the
PAR was equal to 91.7. To the mentioned observation
term the wound area in non-treated animals was
reduced by 72.8%.

The Figure shows that administration of CCBS and
PE was accompanied by a significant effect on wound
HR dynamics. The maximum wound HR in experi-
mental groups 1 and 2 was observed from day 3 to 7
of the experiment and was equal to 15.9 and 11.7%/day,
respectively. Later the HR decreased. In particular,
from days 7 to 9 in the CCBS-treated animals it reached
7.2%/day, and in PE treated rats it was 4.9%/day.
Within the period from day 9 to 14 the HR in EG-1 and
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no 9-e CyTKH 3KCIEpPUMEHTa OHa OblIa paBHA
6,3%/cyTkH, ¢ 7-x o 14-e cytku — 4,3%/cyTKH, a ¢
14-x mo 21-e cytku — 3,5%/cyTKH.

B cBs3u ¢ Tem, uTO B paboTe MCHOIB30BAIH JKHU-
BOTHBIX, JINIIIEHHBIX IEPCTSIHOTO IIOKPOBA, SITUTEITH-
3a1ysl paH HOCUIIA XapakTep kpaeBoil. I3BecTHO, 4TO
HaIOJI3aHUE JMUTEIHS CO CTOPOHBI 3I0POBOH KOXKH
BO3MOYKHO TOJIBKO HA IIOBEPXHOCThH TPAHYIIALIMOHHON
TKaHU [8]. Vicxons U3 4ero pe3ynpTarhl, IOITydeHHbIE
B rpymme »kuBoTHBIX ¢ BBeeHrneM KCKK, moarsepix-
JIar0T a/IeKBaTHOE Pa3BUTHE TPAaHYIALMOHHON TKaHH
U KOCBEHHO CBUAETENBCTBYIOT 00 aKTHBAIllUH MECT-
HBIX IMMYHHBIX PEaKLUil.

JIrobast paHa SIBISETCS «OTKPBITBIMH BOPOTaMI»
U1l BHEAPEHUSA MaTOTeHHBIX MUKpOOpranu3mMoB. He-
KHU3HECTIOCOOHBIE TKaHH B paHE, COCYIUCTHIE U IIPOUHe
HapyUIeHHs, BBI3BAaHHBIE TPABMOM, CIIOCOOCTBYIOT
Pa3MHOKEHHIO MUKPOOHOH (IIopbl, KOTOpasi, B CBOIO
ouepeib, IPUBOANT K Pa3BUTHIO BOCIAJICHUS H CO-
Ty TCTBYIOIIIETO My Kackaia MOp(OQyHKIIMOHATBHBIX
HapyIIeHWH Ha MECTHOM M CHUCTEMHOM YPOBHSX.
Hapymenne MecTHbIX IMMYHHBIX TIPOIIECCOB 3aMe T~
JISIET 3paMKaINIo PaHbl OT IATOTC€HHBIX MUKPOOPTa-
HU3MOB. TakuM 00pazoM, OUMIECHHE paHbl 3aMe-
JIIETCS, UTO MPENATCTBYET €€ MUTEITU3ALHHU.

Wzy4yenne MUKpoOMOIOTnuecKuX mokasarenei Xo-
JIOJOBBIX paH BbISIBIIIO, uTo Y Kpbic KI' Ha 7-e cyTku
HaOMI0AEHUS KOJIMYECTBO KOJIOHUEOOPa3yIoIHX €1~
uui (KOE) B 1 r Guontata pasbl coctasisuio 5,7%10°.
VY xuBoTHBIX, nomy4aBmux KCKK, 6akrepuansHas
obcemeneHHocTh paBHsutachk (1,66%10°) KOE/T, uto
B 3,4 pasa mensine, yem B KI. Beenenue DI taxxe
CIOCOOCTBOBAJIO OYHIICHUIO PaH OT MHUKPOOPTaHH3-
MOB — OakTepuanbHasi 00CEMEHEHHOCTh COCTaBIIsIa
(3,02%10%) KOE/r, uto B 1,9 pa3za menbliiie, ueMm B KT.

[Nozutusnoe BnussHne KCKK n OI1 Ha 14-e cyTkn
SKCIIEPUMEHTA MTPOSIBIISIIOCH JAIbHEUIIIM yMEHbIIIe-
HUEM KOJMYECTBA MHUKPOOPTraHM3MOB B paHax. Tak,
MoKa3aTenb OaKTepuaabHON 00CEMEHEHHOCTH Y JKUBOT-
HBIX KOHTPOIIBHOM IpymITbl cocTaisii (6,3%107) KOE/T,
y kpbic, nponedeHHbix KCKK u 311, — (6,92x10°) u
(3,76x107) KOE/r cootBeTcTBEeHHO. TakuM 00pasom,
[0 CPaBHEHUIO C JAaHHBIMH B KOHTPOJBHOW TpyIiTe
OakTepranbHass 0OCEMEHEHHOCTh paH MpH JICUYECHUH
OII Oputa mensie B 1,7 pasa, a xonmaectBo KOE
B paHax >KMBOTHBIX, momyuyaBmnx KCKK, camkanocs
IOYTH Ha JiBa mopsiaka (B 91 pas).

CxonHasi TMHAMUKA U3YYaeMbIX TIOKa3aTenei co-
XpaHsAnach ¥ Ha 21-e cyTKM sKcnepuMeHTa. bakre-
pHuanbHas 00CEMEHEHHOCTD PaH y KPbIC KOHTPOJIBHOM
rpynmsl cocraisiia (1,95%10°) KOE/r, BBenenue D11
COIIPOBOXKJAIOCH YMEHBIIIEHNEM KOJIHMYECTBA MUKPO-
opraam3moB 110 (2,32x10%) KOE/r (B 8,4 pasa). Jleue-
ane KCKK npuBoamio x 3pagukanuu paH OT MaTo-
TFCHHOM MUKPOQIIOPHI.
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[OnHammka CKOPOCTM 3AXXMBIEHNSI XOOA0BbIX PaH y Kcne-
PUMEHTanbHbIX XMBOTHLIX nocne BeegeHus KCKK n 3rT:
¢ K E-0r-1; A —2r-2.

Dynamics of cold wound healing rate in animals after intro-
duction of CCBS and PE: ¢ — CG; M- EG-1; A —EG-2.

EG-2 was 2.7 and 3.6%/day, but from day 14 to 21 it
was 1.2 and 2.4%/day, respectively.

In non-treated rats the wound HR was also reduced
with the course of time. Within the period from day 3
to 9 of the experiment it was 6.3%/day, from day 7 to
14 and from 14 to 21 it was 4.3%/day and 3.5%/day
respectively.

Due to the fact that in this research we used the
coat-deprived animals, the wound epithelialization had
a marginal character. It is known that the creep of
epithelium on the side of healthy skin is only possible if
granulation tissue surface is present [17]. Proceeding
from this fact the results obtained in the group of CCBS
treated animals confirm an adequate development of
granulation tissue and indirectly testify to the activation
of local immune responses.

Any wound is the *open gates’ for pathogenic mic-
roorganisms entering. Presence of non-viable tissues
in the wound, vascular and other trauma-induced
disorders, contribute to microflora propagation, which,
in its turn, leads to development of inflammation and
accompanying cascade of morphofunctional disorders
at a local and systemic levels. Disorder in local immune
processes slows down the wound eradication from
pathogenic microorganisms. Consequently the wound
cleansing is slowed down, thereby preventing its
epithelialization.

The study of microbial indices of cold wounds de-
monstrated that in CG rats to day 7 of observation the
number of colony-forming units (CFUs) in 1 g of bioptic
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Ta6bnuua 2. Buaoson coctaB MUKPOMopbl B XONOAOBbLIX paHax
3KCnepuMeHTanbHbIX XXMBOTHbIX nocne BeBedeHns KCKK n 31

Table 2. Microflora in cold wounds of experimental animals

after introduction of CCBS and PE

specimen was 5.7x 10°. In the
CCBS treated animals a bac-
terial contamination was equal

to (1.66x10°) CFUs/g, that

Kr ar-1 ar-2 : .
vl 61 62 was 3.4 t1m§:s lower 'than in
BblaeneHHble CG. The PE introduction also
|so|2nt2§pgﬁgrr§:r”:x:ﬂsms Cpok HabnioneHua, cyTkn Observation term, days cpntributed t(? wound cilean-
sing from microorganisms:
7 14 21 7 14 21 7 14 21 . . O
bacterial contamination was
9
S. aureus + + + + . _ . . + (3.02%10°) CFUs/g, that was
1.9 times lower than in the
S. capitis + + - + - - + - - CG.
S casiovt . . . . . . Positive effect of CCBS
. casiolyticus - - - . .
and PE introduction observed
E. faecalis + + + + - - + + - to day 14 of the experiment
was further manifested in a
E. coli + + - + + - + + - decreased number of micro-
_ organisms found in wounds.
C. pneumoniae + + - + + - + + - . .
In particular, the index of
P. vulgaris + + + + + - + + + bacterial contamination in the
control group animals was
S. marcescens + + - + - - + - - (6.3x10")CFU/g, and in the
L rats treated with CCBS and
P. alcalifaciens + + - + - - + - - i
PE it made (6.92x10°%) and
S. pyogenes + + + + - - + + + (376X107) CFU/g, respecti—
vely. By other words, if com-
F. necrophorum + + + + + - + + + paring Wlth the data in the
Peptostreptococcus spp + + + + + - + + + ContrOI group the baCterlal
contamination of wounds

PesynpraraM u3ydeHHs] TMHAMUKHA HU3MCHCHHS
IJIOMIAIN XOJIOJOBBIX PaH U MUKPOOHOH 0OCeMeHeH-
HOCTH TKaHEW COOTBETCTBYET M3MECHECHHE BHJIOBOTO
cocTaBa paHeBoi MUKpoQops! (Tadm. 2). Ha 7-e cyT-
K¥ HaOJNIOJCHMsI BO BCEX TPYyMIax TKAaHU paH ObLTH
MH(UIUPOBAHEI CTAPUIOKOKKAMH, YHTEPOKOKKAMH,
OaktepusMu cemeiictBa Enterobacteriaceae u acmo-
POTEHHBIMH aHa3poOHBIMU OakTepusmu. Ha 14-e
CYTKH BHJIOBOI COCTaB MUKPO(]IIOPHI U3 paH y )KUBOT-
HBIX KOHTPOJIbHOM TPYIIIbI HE U3MEHUIICS. Y KPBIC U3
OI'-2 mpowmzoma ’pagukanus Tkaneir ot Staphylo-
coccus capitis, Serratia marcescens, Providencia
alcalifaciens, a y xpeic OI'-1 — ot S. capitis, Entero-
coccus faecalis, S. marcescens, P. alcalifaciens,
Streptococcus pyogenes. Ha 21-e cyTku U3 TkaHel
XOJIONIOBBIX PaH KUBOTHBIX KOHTPOJIBHOM TPYIITHI ObLTH
BeIICHEHBL: Staphylococcus aureus, E. faecalis,
Proteus vulgaris, S. pyogenes, Fusobacterium
necrophorum, Peptostreptococcus spp. VI3 Tkanei
paH Kpbic, nponedeHHbIX DI, BeINENeHBI S. aureus,
P vulgaris, S. pyogenes, F. necrophorum, Pepto-
streptococcus spp. B moceBax u3 GMONTATOB Y )KUBOT-
HbIX, KoTOopeiM BBOIWIH KCKK, poct Mukpodmops
OTCYTCTBOBAJ.
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during PE therapy was 1.7

times lower, and the CFUs
number in the wounds of CCBS animals decreased by
almost two orders (91 times).

Similar dynamics of the studied indices remained
to day 21 of the experiment as well. Bacterial conta-
mination of wounds in the control group rats was
(1.95%10°) CFUs/g, the PE administration was accom-
panied by a decrease in microorganism number down
to (2.32x10%) CFUs/g (in 8.4 times). The CCBS the-
rapy resulted in wound eradication from pathogenic
organisms.

A change in species composition of wound micro-
flora corresponds to the results of studying the dyna-
mics of change in cold wound area and microbial con-
tamination of tissues (Table. 2). To day 7 of observation
in all the groups the wound tissues were infected with
Staphylococci, Enterococci, bacteria of Enterobacte-
riaceae family and asporogenous anaerobic ones. To
day 14 the species composition of microflora from the
wounds of control group animals remained unchanged.
In EG-2 rats the tissue eradication from Staphylo-
coccus capitis, Serratia marcescens, Providencia
alcalifaciens occurred, and in EG-1 rats it did from
S. capitis, Enterococcus faecalis, S. marcescens, P.
alcalifaciens, Streptococcus pyogenes. To day 21
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AHanm3 6aKTEepPHOTIOTHIECKHUX MTapaMeTPOB XOJIO0-
JOBBIX paH KPBIC Pa3IMYHBIX TPYIIIT CBUAETENHCTBYET
O CYIIECTBEHHOM BJIHMSHUU CHUCTEMHOI'O BBEACHUS
KCKK u DI Ha MUKPOOHYI0 00CEMEHEHHOCTh PaH U
BUJOBOM cocTaB uX MUKpodIopsl. B oTcyTcTBHE NNE-
YeHus1 OaKTepuasibHasi 00CEMEHEHHOCTh paH yMEHb-
mrajach MEJUIEHHO, & BUJOBOM COCTaB MUKPOQIIOPHI
He u3MeHsancs. Ha Ham B3msg, 3To sABiIsieTcd OQHON
13 IJIaBHBIX TPUYMH MEIJICHHOTO 3aKHBJICHUS XOJIO/I0-
BBIX PaH y JKHBOTHBIX KOHTPOJIBHOU IPyMITBI. 3aMes-
JICHHOE 32)KUBJIEHUE PaH y )KUBOTHBIX, HE TIOTyYaBIINX
JIeYeHre, MOATBEPKIAACTCS OTCYTCTBHEM 3HAUYNMBIX
pasIruuil MEXIy MTOKa3aTeNsIMU IJIOLIaIN PaH Ha 3-H
u 7-e; 7- u 9-¢; 9- u 14-e cyTKH MoOCie KPUOTOBPEXK-
JCHMSL.

Brenenue xuBotHeiM KCKK u 911 npuBoausno
3HAUNTEILHOMY CHIDKEHHIO KOJTMYECTBa MUKPOOOB B
paHax, a Tak)Ke COPOBOKIAIOCH CYKEHUEM CIIEKTPa
UX BUIOBOrO cocTaBa. Habmonanace spaaukanus pan
OT MAaTOT€HHBIX MUKPOOPTraHU3MOB, CYIIECTBEHHO
3aMeJIUIAIONINX penapaTuBHbIE Tpoliecchl B Hel. [Tpu
3TOM WHTEHCHUBHOCTH TE€PANEBTHYECKOTO BIIMSHUS
KCKK 6pa Beimre, gem y OI1.

Onmuonanpasnennoe aeiicteue KCKK u OI1 mbr
OOBSCHSIEM TEM, YTO OHH COJIEPKAaT OMOJIOTHYECKH
AKTUBHBIE BEIIECTBA, (DU3NOIOTHYHBIE [T OPraHu3Ma
KMBOTHOT'O ¥ cOAJITAHCUPOBAHO BIUSIOT HA pAOOTy M-
MYHHOM, 9HIOKPHUHHON, HEPBHOW, KPOBETBOPHOU CHUC-
TEM, KOTOPBIE HAXOIATCS B TECHOM (PyHKIIMOHAIILHOM
B3aUMOAEHUCTBUY. 13 OI0’KEHMI KOHIIENIIMYA MHOTO-
YPOBHEBOH peryisIuy NoAAepKaHus roMeocTasa [9]
CJIEIYeT, YTO aKTHBHBIC Hayana 00OMX M3ydYaBIINXCS
PeryiIsiTOpoB META0OINYECKUX MPOLECCOB MOTYT
JIeiCTBOBATh Ha JIFOOOM YPOBHE PEryJIsIINN: IICHTPaJIhb-
HOM, CHCTEMHOM, KJIETOYHOM, MOJIEKyIIpHOM. OTHON
13 HanOoJiee YyBCTBUTEIbHBIX HHTETPATUBHBIX CHC-
TE€M OpraHm3Ma sBisgeTcs UMMyHHasA [6]. Hopmann-
HBI IMMYHHBIH OTBET 00€CIIEYMBAETCS CONIACOBAH-
HBIM Y9acTHEM KJIETOYHBIX, TYMOPAIbHBIX MEXaHN3-
MOB U cliequ(pUIeCcKoil UMMYHHOH PEaKTHBHOCTBIO.
[Nockonpky KCKK n 3II He oka3bIBaloT MpsAMOIo
aHTUOAKTEPUAILHOTO JEUCTBHUS, TO, CKOPEE BCETO, OHU
aKTHUBHUPYIOT PEaKLIMU IMMYHHOH CHCTEMBI (BO3MOXK-
HO, Yepe3 KJIETOYHbIC MEXaHU3MbI) U B3aUMOCBSI3aH-
HbIE C HEM OCTaJbHBIE BBIIIEYKA3aHHBIE CHCTEMBI.
bonee Beipaxennoe Bimsane KCKK Ha mporecch
penapamnuu paH, BEpOsiTHEE BCETO, CBA3AHO C Pa3iH-
gusimu B coctae KCKK u DI1.

BriBoaBI

[lony4yeHHple HaMH JaHHBIE CBUIETEIBCTBYIOT O
BbIpakeHHOM cTumynupytommeM Biussaun KCKK u OI1
Ha TPOIIECCHl perapanuy X0JI0J0BBIX paH, YTO MOJ-
TBEP)KIAETCs YMEHbIIIEHHEM MUKPOOHOH 06CeMeHEeH-
HOCTH U CYXEHHEM CIIEeKTpa BHJOBOTO COCTaBa
MHKPOOPTaHU3MOB PaH, yCKOPEHHEM HX SITHTETH3ALIUH.
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the cold wound tissues of the control group animals
yielded the following: Staphylococcus aureus, E. fae-
calis, Proteus vulgaris, S. pyogenes, Fusobacterium
necrophorum, Peptostreptococcus spp. The tissues
of PE treated animals had S. aureus, P. vulgaris,
S. pyogenes, F. necrophorum, Peptostreptococcus
spp. As mentioned above, there was no microflora
growth observed in the inoculations from bioptic speci-
mens of animals received CCBS.

The analysis of bacteriological parameters of cold
wounds in rats of different groups demonstrated a
significant effect of systemic administration of CCBS
and PE on microbial contamination of wounds and the
species composition of their microflora. If no therapy
was performed the bacterial contamination of wounds
decreased slowly, and the species composition of
microflora remained unchanged. We believe this fact
is one of the main reasons of slow cold wound healing
in the control group animals. Delayed wound healing
in non-treated animals was confirmed by absence of
significant differences between the wound area bet-
ween days 3 and 7; 7 and 9; 9 and 14 after cryoinjury.

The CCBS and PE introduction to animals resulted
in a significant reduction in a number of germs in
wounds, and it was accompanied by the narrowing of
their species composition range as well. Of note is the
fact, that we observed a wound eradication from the
pathogens, significantly slowing down the reparative
processes in it. The intensity of CCBS therapeutic
effect was higher than the PE one.

One-direction effect of CCBS and PE we explain
by their composition of biologically active substances,
being physiological for animal organism and a balanced
effect on immune, endocrine, nervous and hematopoie-
tic systems, which are in a close functional interaction.
Proceeding from the statements of the concept about
multilevel regulated homeostasis maintenance [ 10], the
active effectors in both studied regulators of metabolic
processes may act at any level of regulation: central,
systemic, cellular, and molecular ones. Immune system
is one of the most sensitive integrative parts of the bo-
dy [7]. Normal immune response is provided by a coor-
dinated participation of cellular, humoral mechanisms
and a specific immune reactivity. Since the CCBS and
PE have no direct antibacterial effect, it is most likely,
that they activate the immune system responses (pos-
sibly through cellular mechanisms) and other associated
systems mentioned above. More pronounced CCBS
effect on wound reparative processes is most likely
due to differences in CCBS and PE composition.

Conclusions

Our findings demonstrate a pronounced stimulating
effect of the studied natural regulators of metabolic
processes on reparative processes of cold wounds, as
evidenced by a decreased microbial contamination and
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Oo6HapyxeHo, uro Bimussaue KCKK u D11 omHonamnpas-
JICHO U MPOSBISIETCS YIYyYUICHUEM 3aKUBICHUS
MIPEUMYIIECTBEHHO B MEPBYIO (ha3y paHEBOTO MPOIleC-
ca, IIpH 3TOM TepaneBTu4YecKkas 3 PeKTUBHOCTH
KCKK Brimie, uem y OI1.

[IpencraBieHHble pe3yabTaThl CBUAETEIbCTBYIOT
o BosaMoskHocTy BkimoueHns KCKK B mpotoxonel eue-
HUs paH. [lepCcreKTUBHBIM HalpaBlI€eHUEM NaJIbHEMN-
IIUX MCCIECIOBAaHUM MOJXKET CTaTh CPaBHUTEIHHOE
W3yYCHUE BIUSHUS PETYIATOPOB METa00TUIECKUX
TIPOIIECCOB KCEHOTEHHOTO MPOMCXOMKICHHUS Ha TTHAMU-
KY 32KUBJICHUS PaH.
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a narrowed range of species composition of wound
microorganisms, and their accelerated epithelialization.
The CCBS and PE effect was found to be one-direc-
tion, and was manifested in an improved healing mostly
in the first phase of wound process, wherein the CCBS
therapeutic efficiency was higher than the PE one.

The results presented offer the prospects for the
possibility to include CCBS into the wound manage-
ment protocols. A promising direction for further
research could be a comparative study of the effect
of regulators of metabolic processes of xenogenic origin
on the wound process dynamics.
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