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Pecbepat: B paboTe M3yyeHO BrusiHNE KPUOKOHCEPBUPOBAHHOWM CbiBOPOTKY kopaoBoi kpoBu (KCKK) Ha cucTeMHble nposiBreHust
BOCManeHns Npu KpUoaecTpyKLMM KOXK. Bbino npoBefeHo uccrnenoBaHne nokasaTtenein BocnanmTerbHON peakuymn: CKOpoCTH oceaHust
aputpoumntoB (COJ), nokasatenei nenkoumTapHoi opmyribl KpoBu, ypoBHsi C-peaktuBHoro 6ernka (CPB) n TBK-akTuBHbIX NpoayKToB
(TBK AIl) B cbiBOpoTKE KpoBu npu BBeaeHnn KCKK yenoBeka XMBOTHLIM C XOrogoBbIMM paHamu. NMoka3aHo, YTO KpUonoBpexaeHue
KOXM KpbIC NPMBOAMT K BOCMANUTENbHON peakuunn, kKoTopas conpoBoxaaeTcs yBenudeHnem COJ B 2 pasa, CPb — B 1,5 pasza Ha 7 1
14-e cyTkn HabnoOeHNs, U3MEHEHVEM NEeVKoLUTapHOW (hOpMYyIibl; MOBbLILLEHWEM YPOBHSI NMEPEKUCHBIX npoueccoB B 1,4 pa3a Ha 7-e
cyTku, B 2,5 pasa Ha 9-e cyTku, B 1,9 pasa Ha 14-e cyTku 1 1,5 pasa Ha 21-e cyTku. MpumeHerHne KCKK conpoBoxaanochb yMeHblLUeHemM
WHTEHCVMBHOCTY BOCMANWTENbHOrO OTBETa Ha KPUOAECTPYKLMIO KOXMN Yy SKCNepMMeEHTasbHbIX XUBOTHBIX, O YeM CBMAETeNbCTBOBaNu
cHwkeHne ypoBHA CPB B 1,5 pa3a Ha 7 n 9-e CyTku n ero Hopmanusauusi Ha 14-e cyTku; ymeHbweHne CO3 B 2 pasa Ha 7-e CyTKu n
ero Hopmanusaums Ha 14-e CyTku; HopManusauns nenkounTapHon opmyrbl KPOBU Ha 7-e CyTku; CHkeHne ypoBHs TBK All B 1,4 pa-
3a Ha 7-e CyTKM 1 ero HopMmanusauus Ha 9-e CyTKu.

KnioueBble cnoBa: KprvonoBpexXaeHUe, KPUOKOHCEPBUPOBaHHAs CbIBOPOTKA KOPAOBOWN KpoBu, C-peakTuBHBIAN Genok, nemnko-
uutapHasi opmyna, CKOpoCTb OCeAaHUst 3PUTPOLIMTOB, MEePEKUCHbIE MPOLIECCHI.

Pechepat: Y poboTi BUBYEHO BNnMB KpiokoHcepBoBaHOi cupoBaTku kopaoBoi kposi (KCKK) Ha cucTemHi nposiBu 3ananeHHs
npw kpiogecTpykuii wkipn. byno npoBegeHo AOCAIAXEHHS NMOKa3HUKIB 3ananbHOi peakuii: WBMAKOCTI ocigaHHsa eputpouunTis (LLUOE),
nokasHUKIiB nerkoumTapHoi dpopmynu kposi, piBHa C-peaktusHoro 6inka (CPB) i TBbK-aktuBHux npopayktie (TBK All) y cupoBaTui
kpoBi npu BBegeHHi KCKK ntoguHn TBapuHam i3 xonogosmumMu paHamu. MNokasaHo, Lo KPiONOLKOMKEHHS LWKIpY LWypiB Npu3BoanTb 40
3ananbHoi peakuii, sika cynpoBoaxyeTbcs 36inblueHHaM LWOE B 2 pasu, CPB — B 1,5 pa3a Ha 7 i 14-Ty 006y CNoCTepeXeHHS, 3MiHO
nenkouuTapHoi hopmynu; NiABULLEHHSIM PIBHSI NepekncHux npouecis y 1,4 pasu Ha 7-my foby, B 2,5 pasa Ha 9-Ty noby, B 1,9 pasu
Ha 14-Ty noby i B 1,5 pasa Ha 21-wy goby. 3actocyBaHHs KCKK cynpoBoayBanocsi 3MeHLLUEHHSIM iHTEHCMBHOCTI 3anarbHOoi Bif-
NnoBidi Ha KPIoAEeCTPYKLiO LUKIPU Yy eKCepuMeHTarnbHUX TBapuH, NPO WO CBigYnnu 3HmxeHHs piBHs CPB B 1,5 pasa Ha 7-my Ta 9-Ty
no6y i oro Hopmanisauis Ha 14-Ty foby; 3ameHweHHsi LLIOE B 2 pa3un Ha 7-my A06y i oro Hopmanisauis Ha 14-Ty oby; Hopmarnisadis
NnokasHuKiB NnenkoLunTapHoi hopmynu KpoBi Ha 7-My [06Y; 3HWKeHHst piBHs TBK Al y 1,4 pa3u Ha 7-my o6y i horo Hopmanisauisi Ha
9-Ty no6y.

KnrouoBi cnoBa: KpionoLIKOAXEHHS!, KpiOKOHCEpBOBaHa cupoBaTka kopaoBoi kpoBi, C-peakTuBHUI 6inok, newkoumTapHa
dopmyna, WBUAKICTb OCIAaHHSA epuUTPOLUMTIB, NMEPEKUCHI npouecu.

Abstract: The effect of cryopreserved cord blood serum on systemic inflammatory responses following skin cryodestruction
was studied. The investigation comprised the assessment of inflammation response indices: erythrocyte sedimentation rate,
leukogram, amount of C-reactive protein and TBA reactive substances in blood serum after the treatment with the human
cryopreserved cord blood serum of animals with cold wounds. It has been shown that cryodamage of rat skin led to an inflammation
response accompanied with a two-fold erythrocyte sedimentation rate, 1.5 elevation of C-reactive protein to observation days 7
and 14, changes in leukogram; 1.4 rise in the level of peroxidation processes to day 7, 2.5 times to day 9, 1.9 times to day 14 and
1.5 times to day 21. Application of cryopreserved cord blood serum resulted in a reduced intensity of inflammation response to skin
cryodestruction in experimental animals, that was confirmed by a 1.5 time decrease in the level of C-reactive protein to days 7 and
9, and its normalization to day 14; 2.0 times diminishing of erythrocyte sedimentation rate to day 7 and its normalization to day 14;
normalization of leukogram to day 7; 1.4 times reduction of TBA reactive product level to day 7 and its normalization to day 9.

Key words: cryodamage, cryopreserved cord blood serum, C-reactive protein, leukogram, erythrocyte sedimentation rate,
peroxidation processes.
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W3BecTHO, 4TO XOJI00BBIC TIOBPEKACHUS Y UeII0-
BeKa M )KUBOTHBIX SIBIISTFOTCS TSKEIION (POPMOIA 1aTo-
sioruu. OHU MPOSIBIISIFOTCS B PA3BUTHH JIOKAJIBHBIX CO-
CYIMCTO-TKaHEBBIX W3MEHEHHUH U COMPOBOKAAIOTCS
CHUCTEMHBIM BOCITaJIUTENIEHBIM OTBETOM, WHTEHCHUB-
HOCTH KOTOPOTO 3aBHCHT OT CTEIIEHU TOBPEKICHUS
TKaHei [6, 9]. B mocnemnee Bpemst mo maaasiM BO3
YCTaHOBJIEHA TEH/ICHIINS K yBEIMYEHHIO YHUCIIA TOCT-
pPamaBIINX OT XOJIOJOBOH TPaBMBI B PETHOHAX C yMe-
peHHBIM KIMMaToM. JIedeHue Takux MareHTOB Ha
CETOHSIIIHUY JIEHB SBJISICTCS CII0XKHOW M MHOTOILIA-
HOBOH MEIMKO-COLUAILHON MPOOIEMOH, MOCKOIBKY
OTMOPOKEHHMS IPUBOJST K OTEPE TPYAOCIOCOOHOCTH,
TPEOYIOT JUTUTEIBHON peaOuIUTAIlUU U 3a4acCTyIO
SIBJISIFOTCSI TIPUYMHOMN TOXU3HEHHOW WHBAJIMIHOCTH.
JledeHue Takux OOJILHBIX OCHOBAaHO HAa MECTHOM U
CHUCTEMHOM TIPUMEHEHHUH TpernaparoB, BEIOOP KOTO-
PBIX 3aBUCHT OT TSDKECTH XOJIOIOBOW TPAaBMBI M CTa-
JINU TTaTOJIOTHYECKOTO Tporiecca [6, 9]. MectHoe BO3-
JIeHCTBHE (aHTHUCETITHKH, TPOTEOIUTHYCCKIE (DEPMEHTHI,
Mas3H, JIa3epHoe u3aydenne, YD-1ydn) crmocoocTByeT
pemapanuy TKaHeH, a obmee (MMMYHO- W OMOCTH-
MYJISTOPBI, BATAMUHBI, TPOU3BOIHBIC TUPUMUIUHOB,
AQHTUOKCHUJIAHTHI) TOBBILIAET HECTIEHUPHUECKYIO pe-
3UCTEHTHOCTh opraHusma. O HaKo TakoW BUJ Tepa-
MU UMEET psifi HelOCTATKOB: OMAaCHOCTb Pa3BHUTHS
IUIEPIHYECKUX PEaKuuii, He0OXOAUMOCTh KOHTPOJIS
roka3saresieii KoaryJiorpaMmbl, PHCK HapyIIeHUH CUC-
TeMbI ToMeocTasa [1, 2, 6, 9]. OguH U3 BO3MOKHBIX
IyTel pemieHns yKa3aHHBIX Mpo0JIeM — MpUMEHEHNE
KPUOKOHCEPBUPOBAHHOU CHIBOPOTKHU KOPJOBOM KPO-
BU (KCKK), xoTopas o61agaet moTeHITHaIbHOM CIT0-
COOHOCTBIO CTHMYJIHPOBATh MpoiudepaIuo u aud-
(bepennupoBky kietok [5, 7]. Tak, ucrnonbp3oBaHue
KCKK nipu sieuernu cuHApoMa JuadeTHYECKON CTOTIBI
M03BOJIIET YMEHBIIUTh JI03Y BBOAMMOIO WHCYJIMHA,
CHOCOOCTBYET KOPPEKIMH TKEITBIX OMOXUMHUYECKUX
Y UMMYHOJIOTHUYECKUX HapyIieHuid. OTMedeHa a3 dek-
tuBHOCTh KCKK npu nedyenun octporo naHkpearura
3a CHYET CTUMYIIALNN TPOIIECCOB perapariy TKaHen
TTODKEITYTOTHON Kene3sl [5,7].

AHaM3 mokasaTeneil CUHCTEMHON BOCHAIMUTENb-
HOW peaKIni B KPOBH UMEET JUAarHOCTUIECKOE U TIPOT-
HOCTHYECKOE 3Ha4YEHHE, 110 UX JMHAMHUKE MOXHO Cy-
IUTH 00 3P PEKTUBHOCTH IPOBOAUMOM Tepanmu. Taxk,
BBIPaXCHHOCTH BOCTIAJIUTEIILHON PEaKIIUU OpraHn3Ma
Ha BO3HUKHOBCHUE U PA3BUTHE PA3JIMYHBIX [TATOJIOTH-
YECKUX COCTOSIHMH TPaIUIIMOHHO OLIEHUBAETCS IO
ckopoctu ocenanus sputporuroB (COI) [6, 9, 13].
Wzmenenue nokaszareneit jedkonuTapHon GopMyisl
(JI®) u ypoBHSI IEPEKUCHOTO OKUCJICHHUSI JIMITH]IOB
(ITOJI) B KpoBH SABISETCS CTAaHAAPTHBIM KPUTEPHUEM,
XapaKTepU3YIOIMHUM aKTHBHOCTH BOCIIAIUTEIHEHOTO
oTBeTa. MOHUTOPUHT ypoBHS C-peakTUBHOTO Oelika
(CPB) B CBIBOPOTKE KPOBH — Ba)KHBIH CKPUHUHTOBBIH
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Cold injuries in humans and animals refer to severe
pathological states. They are manifested in develop-
ment of local vascular and tissue changes and accom-
panied with a systemic inflammatory response, the
intensity of which depends on severity of tissue damage
[9, 13]. According to the WHO data there is recent
trend of increasing the number of people suffering of
cold trauma observed in the regions with a temperate
climate. The treatment of these patients is to date a
complicated and diverse problem in terms of medicine
and every day life, since the frostbites lead to a disabi-
lity, require a long term rehabilitation and are often
the cause of lifelong disability. The treatment of the-
se patients is based either on local or/and systemic
application of the drugs, the choice of those depends
on the severity of tissue damage [9, 13]. Local treatment
(antiseptics, proteolytic enzymes, ointments, laser, UV
rays) contributes to the regeneration of tissues and a
general one (immune and biostimulants, vitamins,
pyrimidine derivatives, antioxidants) increases the
nonspecific resistance of the body. However, this type
of therapy has a number of disadvantages, e. g. the
risk of development of allergic reactions, the need
of constant monitoring of coagulogram indices, risk
of disordered homeostasis, required prevention of mic-
robial contamination [1, 3, 9, 13]. One of the ways of
solving these problems is the use of cryopreserved cord
blood serum (CCBS), which was reported as posses-
sing the potential to stimulate cell proliferation and
differentiation [6, 11]. In particular, the application of
CCBS in treatment of diabetic foot syndrome can redu-
ce the dose of insulin expenditure, and contributes to
the correction of severe biochemical and immunolo-
gical disorders. The effectiveness of CCBS in treatment
of acute pancreatitis was associated with stimulation
of reparative processes in pancreatic tissues [6, 11].

The analysis of the indices of systemic inflam-
matory reaction in blood is of diagnostic and prognos-
tic significance, and the success of performed therapy
can be likely judged by their dynamics. For example,
the severity of the body’s inflammatory response to
the onset and development of various pathologies is
assessed using one of the standard laboratory me-
thods, the erythrocyte sedimentation rate (ESR) [5, 9,
13]. The change in parameters of the leukogram (LG)
and the level of lipid peroxidation (LPO) in the blood
is the standard criterion, characterising the activty of
inflammatory response. Monitoring the level of C-
reactive protein (CRP) in serum is an important scree-
ning test in the diagnosis of organic lesions of organs
and tissues, as well as in determining the activity of
the inflammatory process. Thus, the monitoring of
laboratory indices can be used to estimate the inf-
lammation activity and grounds for the combined
therapy.

npo6nemMbl KpMOOGMONOrMM U KPUOMEAULIMHDI
problems of cryobiology and cryomedicine

Tom/volume 27, Ne/issue 1, 2017



TECT B AMArHOCTUKE OPTraHMUYECKUX MOPAKEHUI Op-
raHOB UM TKaHEM, a TaK)Ke B ONPEAEICHUHN aKTUBHOCTH
BOCTIAJIUTENBHOTO npouecca. Takum o6pazom, MOHU-
TOPHHT JIa0OOPATOPHBIX TOKa3aTelell MOXKET OBbITH
WCIIOJIB30BAaH JIJISl OIIEHKH aKTHBHOCTH BOCTIAJICHUS U
000CHOBaHMS KOMIUTEKCHOM Tepanuu [ 1, 3, 13].

Lenpro paOoOTHI ABISIETCS KOMIUIEKCHOE MCCIIE0-
BAaHME ITOKa3areaell BOCHAINTEIbHON peaKkIuu: CKO-
pOCTH OCelnaHusi YPUTPOIIUTOB, MOKa3aTeNeH JIehKo-
nuTapHON (POpMyIBI KpoBH, YpoBHS C-peakTHBHOTO
Oenka u cogepxanuss TBK-akTUBHBIX MPOIYKTOB B
ceiBopoTKke kpoBH npu BBeaeHun KCKK uenosexa
YKUBOTHBIM C XOJIOJJOBBIMHU paHaMH.

MarepuaJjibl 1 MeTOAbI

Paboty BeImonHsIM Ha Kpbicax HOpoabl « CHUHKC
B COOTBETCTBHH C TPeOOBAHUSIMH KOMHTETA IO OMO-
stuke (MITKuK HAH VYkpaunsi, XapbkoB), coriaco-
BAHHBIMU C AUPEKTHBOM EBpomneiickoro napinameHra
n Coseta EBpomneiickoro coroza ot 22.09.2010.

Pansl MomenupoBanu Ha JaTepalbHONW TMOBEPX-
HOCTH Oenpa, JJIsi 9ero HMCIOJIb30BAIN KPHOWH-
CTPYMEHT C aKTHBHOOXJIAXJAAEMBIM aNIJINKATOPOM
(~=195°C) ¢ auametpom 8,0 MM. ITUTETBLHOCTD KPHUO-
BO3JCHCTBUS cocTaBistia 60 c.

JKuBoTHbIC OBUIM pa3fesieHbl Ha TPU TPYIIIBI 110
10 ocobeii B kaxnoi. Kourponsnoit rpynne (KI')
KpbIc BBOAMIN ¢u3uoiorndeckuii pactsop (0,15 M
pactBop xjopuaa Harpus, «FOpus-Dapm», Yrpanna),
skcniepumenTanbaoi rpynmne (310 — KCKK gemo-
BeKa (MIpeIoCcTaBICHa HU3KOTEMIIEPATyPHBIM OAHKOM
WITKuK HAH Ykpanssr). JKHUBOTHBIE HHTaKTHOU TPYTI-
el (UI7) HUKakuM BO3ACHCTBUSAM HE TTOABEPTAIIHCE.
Cxema BBEJIEHUS] COOTBETCTBOBAJIA MHCTPYKIIUH IS
MIPUMEHEHHS METUINHCKOTO HIMMYHOOHOIOTHYECKOTO
npenapara «Kpuouemn-kpuokopm» (I'Tl «MexxBenomct-
BEHHBII HAYYHBII LIEHTP KPHOOUOIOT U U KPUOMEIU-
uuael HAH, AMH 1 MO3 YkpauHbI»), CoiepKaIiero
CBIBOPOTKY KOpPZI0BOM KpoBU. MHBEKLIMN HauMHAIU
Ha 3-1 CyTKH TOCJe KPUOAECTPYKIINH Yepe3 IeHb M0
0,1 MJI/KT MacChl Tella BHYTPUMBIIIEYHO (B 3M0POBYIO
JIaITy ) Ha IPOTsDKEHUH 9 qHei. Jl03upoBKY pacCUUThI-
BaJu, kak omucano B padore FO.P. Peibonosnesa [8].

CKOpOCTh OCETaHUs SPUTPOIUTOB B KPOBU KPBIC
mMepsui MukpomeTonoM [lanuenkosa [4, 11]. [Toka-
3atenu JI® onpenensiiu mytem noacuera 500 kiaeTox
(muxpockon «Granum R 4003», Kurail) B Ma3kax,
OKpAILIEHHBIX a3yp-203MHOM M0 MeTony PomaHOBC-
koro-I'mm3sl [4]. YpoBens CPb B cbiBOpoTKe KpoBH
OTIPEAEIISIM METOJIOM JIATEKCHOM arriroTHHALNH,
ucnonb3yst Habopsl «I'panym» (YkpanHa). YpoBeHb
npoxnyktoB [1OJI B CBIBOPOTKE KPOBHU KPBIC OICHU-
Balli 10 COJEP)KAHUIO aKTUBHBIX MPOAYKTOB peak-
nun ¢ THoOapouTypoBoi kucioroir (TEK All) ma
criektpodoromerpe «Hitachi-U3210» (Smonus) [10].
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The research aim was a comprehensive study of in-
flammatory response parameters: erythrocyte sedi-
mentation rate, blood leukogram, C-reactive protein
level and TBA-reactive substances’ content in blood
serum following treatment with human CCBS of the
animals with cold wounds.

Materials and methods

The work was carried out on in Sphinx rats in ac-
cordance with the requirements of the Committee in
Bioethics (Institute for Problems of Cryobiology and
Cryomedicine of the National Academy of Sciences
of Ukraine, Kharkiv), coordinated with the Directive
of the European Parliament and the Council of the
European Union dated of September 22", 2010.

The wounds were modeled on lateral surface of
the femur, using a cryoinstrument with an actively
cooled applicator (-195°C) with a diameter of 8.0 mm.
The duration of cryoexposure was 60 seconds.

The animals were divided into three groups of
10 individuals each. The control group (CG) of the
rats were injected with physiological saline (0.15 M
sodium chloride solution, Yuriya-Pharm, Ukraine),
the experimental group (EG) was treated with human
CCBS (procured according to technological regu-
lations, developed at the [IPC&C of the National Aca-
demy of Sciences of Ukraine).The animals of intact
group (IG) were not subjected to any influences. The
administration protocol was in accordance with the
instructions for the application of the medical immu-
nobiological preparation Cryocell-Cryocord (Inter-
departmental Scientific Center of Cryobiology and
Cryomedicine of the NAS, AMS and Ministry of
Health Care of Ukraine) containing the serum cord
blood. The injections were started on the 3™ day after
cryodestruction every other day by 0.1 ml/kg of body
weight intramuscularly (into a healthy paw) for 9 days.
The dosage was calculated as described by Yu.R. Ry-
bolovlev [10].

The erythrocyte sedimentation rate in the blood of
rats was measured by Panchenkov’s micromethod
[8, 12]. The parameters of blood leukogram were
determined by counting 500 cells (using microscope
Granum R 4003, China) in the smears stained with
azur-eosin, according to Romanowsky-Giemsa [3].
The level of C-reactive protein in the blood serum was
determined by latex agglutination using the Granum
kits (Ukraine). The level of lipid peroxidation pro-
ducts in the blood serum of rats was evaluated by the
content of the products reacting with thiobarbituric acid
(TBARS) using a spectrophotometer Hitachi-U3210
(Japan) [2].

The statistical processing was performed using the
Excel 2003 software (Microsoft, USA), SPSS v.10.0
(SPSS Inc., USA) and the nonparametric Mann-Whit-
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CraTucTHuecKyo 00paboTKy BBIIOJIHSIIN C TIOMO-
mpto makera nporpamm «Excel 2003» («Microsoft»,
CIHA), «SPSS v.10.0» («SPSS Inc.», CIIIA), ucrions3ys
HemnapaMmeTpuieckuil kputepuii Manna-Yutuu. Pas-
JIUYUST MKy BBIOOPKAMHU CUMTAIN 3HAYUMBIMHU TIPU
p<0,05.

Pe3yabTarsl U 00cy:xKaeHHe

Pesynberaret mamepenns COD y )KUBOTHBIX B pas-
HBIE CPOKH HAOIIOMEHUS MPEACTaBICHB Ha puc 1.
Ha 7-e cyTku sKkcriepuMeHTa BO BCeX Ipymiiax ObLIH
3adukcupoBansl 3HaueHUst COD, CTaTUCTHYECKU 3HA-
YUMO MpeBbilIaBIIue nokaszarenau B Ul uto MoxxHO
CUMTATh MPOSIBICHUEM OTBETa OCTPO(]a3HBIX OCIKOB
[IPU BOCHAIUTEIBLHON PEaKuu Ha KPUOMOBPEKICHUE
MOKPOBHBIX TKaHel. B kpoBu xuBoTHBIX KI' 3HAUE-
aue COD cocrapisuo (12,9 + 0,9) mm/4, uto B 4,7 pa-
3a IpeBBILIAIO Heclieayembli nokaszarens B I [Toc-
ne BBegeHuss KCKK mokazatens COD cHu3mics B
2,0 pasa 1mo CpaBHEHHIO C TAKOBBIM Y KUBOTHBIX KI.
Ha 14-e cyTkn skcnieprMeHTa JaHHBIA TOKa3aTelb
CTaTHCTUYECKM 3HAYNMO YMEHBIIWJICS B KPOBH JKHU-
BoTHBIX Kak B KI, rak u OI'. Ha 14-e cyTku nabmione-
uus B KI™ o cocrasun (7,6 + 0,8) mm/4, uto B 2,8 pa-
3a Oombie, yeM y xuBoTHEIX UI. Beenenne KCKK
CIOCOOCTBOBAJIO HOPMAIM3ALIUH UCCIIETyEMOTro TToKa-
3aresst, KOTOPhIi ObLT B 2,2 pa3a ObLII MEHBIIIE, YEM Y
#uBoTHBEIX KI. Ha 21-e cyTku skcnepumeHTa 3Ha-
yerans COD y sxuBoTHBIX KI' 11 OI" HOpMani3oBanocs.
Taxum 00pazom, 0 TepaneBTUYECKOi IPPEKTHBHOCTH
BBegeHuss KCKK cBumeTenbcTBOBAIM YMEHBITICHUE
3aagenns COD B KpOBU KPBIC HA 7-€ CyTKH U €T0 HOP-
Manu3anus Ha 14-¢ CyTKu HaOMIOICHIS.

Pesynbrarel uccienoBanus nokaszareneit JIO kpopu
SKCIEPUMEHTANBHBIX KUBOTHBIX MPEIACTABICHBI B
tabmuie. Ha 7-e cyTku skcnepuMeHTa cCyMMapHOe
KOJINYECTBO HEUTPOPUIOB B KPOBU KUBOTHBIX KI'
obu10 B 1,5 pasa Oonbine, uem B UI. Mmeno mecto
YBEJIIMUCHHUE KOJIMYECTBA KAaK CETMEHTOSCPHBIX (B
1,5 paza), Tak v aTOIKOSIePHBIX (B 1,6 pa3a) hopM Kire-
ToK. Ha ¢oHe yBenmnueHus Kon4decTBa HEUTpohuiIoB
ObL1a 3apIKCUPOBaHA OTHOCUTEbHAS TUM(OTICHUS —
KOJIMYECTBO JIMM(POIHUTOB ObII0 B 1,2 paza MeHBIIIE,
gem B UI. Y sxuBoTHBIX DI cciemyeMbIil MoKa3aTeihb
OBUT B IpefeniaXx HOPMbI. YCTaHOBIIEHO, 4TO Y Kpbic KIT
n OI Ha 14-e cytku JI® KpoBU COOTBETCTBOBAJIA 3HA-
yenusim M. Takum 0Opazom, Ha 14-€ CyTKU SKCIIepHMEHTa
3aukcupoBaHa HOpMaJIM3aLUs MPOLEHTHOTO COOT-
HOIIEHUS JIEHKOLINTOB, Ja’Ke MPU OTCYTCTBUHU JIEUEHHUS,
YTO MOATBEPKJIAET Y KPbIC aKTMBHOCTbH IPOLIECCOB
penaparuu. [ocne BBenenns KCKK kppicam ¢ xonomo-
BBIMHM paHaMu Toka3areiu JIO KpoBH COOTBETCTBO-
BaJll HOPME yXKe Ha 7-€ CyTKH IKCIePUMEHTA.

Pesynprarer nccnenoanmii yposasi CPb B cwiBo-
POTKE KPOBH TIOKA3aJIH, YTO Ha 7-€ CYTKH HAOIIIOACHUS
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ney test. Differences between the samples were consi-
dered significant at p < 0.05.

Results and discussion

The results of measuring the ESR in animals at
different observation terms are shown in Fig. 1. To
day 7 of the experiment, the ESR values in all the group
ssignificantly exceeded the indices in the IG, and this
can be considered as a manifestation of acute phase
proteins during the inflammatory response to cryoda-
mage of integumentary tissues. In the blood of the CG
animals, the value of ESR was (12.9 = 0.9) mm/hr,
which was 4.7 times higher than that of the IG. After
the CCBS administration, the coefficient of ESR dec-
reased twice if compared to that of the CG animals. To
day 14 of the experiment, this index was significantly
decreased in the blood of animals in both CG and EG.
On the 14" day of observation it was (7.6 + 0.8) mm/hr
in CG, and it was 2.8 times higher comparing to the IG
animals. Introduction of the CCBS contributed to the
normalization of the studied index, which was 2.2 times
less than in the CG animals. To day 21 of the experi-
ment, the values of ESR in the CG and EG animals
were back to the norm. Thus, the therapeutic effi-
ciency of the CCBS administration was confirmed by a
decrease in the ESR value in the blood of rats to day 7
and its normalization on the 14™ day of observation.
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Puc. 1. COD B KpOBYW XMBOTHBIX C XONOLOBbLIMW paHamMu:
O - koHTponb, OO — akcnepumeHTtansHas rpynna , Ml — nH-
TakTHad rpynna; * — oTNnYnsa CTaTuCcTUYECKN 3HauYvMbl No
CPaBHEHMIO C MHTaKTHLIMW XUBOTHLIMU (*), KOHTponem (*)
N COOTBETCTBYIOLLEN IPYNMnon Ha npeabigylem cpoke
Habnogexus (%), p < 0,05.

Fig. 1. ESR in blood of animals with cold wounds: O — control,
[ — experimental group, M — intact group; * — difference are
significant if compared with intact group (*), control (¥), cor-
responding group at previous observation term (%), p < 0.05.
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MokazaTenu nenkoumTapHon hopMynbl KPOBU Y SKCNEPUMEHTArbHbIX XUBOTHBIX, (%)
Leukogram in blood of experimental animals, (%)

NenkounTobl
Leukocytes
r
gry;un; Bcero [1anOUYKOAE DHBIE CermeHToAfepHblE
HenTpodmnos HeiT, ocfwlzbl HENTpohunbl Jo3uHounbl Basodomnbl NumcboumnTsl MoHouunTbl
Total B p Segmented Eosionophils Basophils Lymphocytes | Monocytes
; and cell :
neutrophils neutrophils
WHTaKTHble XMBOTHBIE | 53 o 4 5 5 2,7 + 0,4 20,3 + 2,5 1,6 + 0,1 02+04 | 71,0+29 | 42+0,7
Intact animals
7-e cyTKn
Day 7
Kgg;‘t’:’;]" 35,1 + 4,4* 4,2 +0,7* 30,9 + 3,9* 1,6 £ 0,2 03+05 | 6587 +4,9* | 43+06
SKCI'IepMMeHTaJ'IbeIe
UBOTHbIE 25,4 + 4,0% 3,0 £ 0,5 22,4 + 3,7% 1,7 £0,2 0,1 +£0,3 68,7 + 4,3 4,2 +0,7
Experimental animals
14-e cyTkn
Day 14
Kgg;‘t’:’;" 25,1 + 3,2 & 2,8 +05¢% 22,3 +3,2% 1,6 + 0,2 02+04 | 689+31% | 43 %06
SKcnepumeHTanhthe
MKMBOTHbIE 25,3 + 4,2 29 +0,5 22,4 + 3,7 1,6 +0,2 0,3 £0,7 68,4 + 4,0 4,4 + 0,5
Experimental animals

MpumeyaHue: * — OTNINYNSA CTATUCTUYECKU 3HAYUMbI MO CPABHEHUIO C UHTAKTHBIMU XMBOTHBIMU (*), KOHTporem (¥), cooTBeTCTBYOLLE
rpynnoi Ha npeablayllem cpoke Habniogerus (&), p < 0,05.

Note: * — the differences are statistically significant if compared with intact group (*), control (¥), corresponding group at previous

observation term (%), p < 0.05.

y sxuBoTHBIX KI" oH cocTaBmi (15,2+1,8) mr/,
410 B 2,5 pa3a Bbie, ueM B I (puc. 2). Bee-
nenne KCKK cnocoOGcTBOBaNO CHUKEHHIO
ypoBus CPb B 1,5 pa3a na 7 u 9-e cyTku Ha0-
monenus. Ha 14-e cyTku ero conep:kaHue B
CBIBOPOTKE KpoBH *KMBOTHBIX KI' 3Haunmo He
OTIIMYAJIOCh OT IMOKa3aTtesnel Ha 9-e CyTKH.
Ha 14-e cytku nocne BBenenne KCKK ycra-
HOBJIEHA HOpMAaNH3alus JaHHOTO MOKa3a-
TeJsI, 0 YeM CBUIETEIICTBOBAJIIO OTCYTCTBHE
CTaTHCTHYECKH 3HAUUMBIX OTJIMYHH 1O CPaB-
menmto ¢ UI. Ha 21-e cyTku HabmoneHns
ypoBeHb CPB y )KHUBOTHBIX BCEX TPYIIT COOT-
BercTBOBaN pesynbraram UI. Takum oOpa-
30M, nnosutuBHoe BiusgHue KCKK nmpossns-
JIOCHh B CTaTUCTHYECKH 3HAUUMOM yMEHbIIIE-
uuu ypoBHsi CPb Ha 9-e cyTku HaOnmroneHust ¢
ero HopManu3anueil Ha 14-e cyTku.
W3smenenne ypoBHs TBK AIl B cwiBo-
POTKE KpPOBH JKHUBOTHBIX B X0/I€ SKCIIEPUMEH-
Ta TMpeacTaBiaeHo Ha puc. 3. Mccnemyembrii
MTOKa3aTeNlb MHTAKTHBIX YKUBOTHBIX COCTABUII
(5,21 £ 0,61) amons/mi. Yposenb THK AIl
B ChIBOpOTKE KpoBU KpbIc KI' Ha 7-¢ cyTkn
HabOmonenus OblT B 2,8 pasa BBINIE, UM y
xuBoTHBIX M1 Beenenne KCKK croco6cT-
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Cpok HabniogeHusi, cyTku
Observation term, days
Puc. 2. YpoBeHb CPB B cbiIBOPOTKE KPOBM 3KCMEPUMEHTaNbHbIX
XMBOTHbIX: O — koHTponb, 0 — akcnepumeHTanbHas rpynna, ll—
WHTaKTHas rpynna; * — oTAMynsa CTaTUCTMYECKN 3Ha4MMbl MO

CPaBHEHUID C MHTAKTHbIMU XUBOTHbIMU (*), KOHTponem (*) n
COOTBETCTBYIOLEN FPpynno Ha npeabigyliemM cpoke Habnto-

nenusa (%), p < 0,05.

Fig. 2. Level of CRP in blood serum of experimental animals:
O — control, O — experimental group, M — intact group; * —
difference are significant if compared with intact group (*), control
(*), corresponding group at previous observation term (¥), p < 0.05.
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Cpok HabntopeHus, cyTkn
Observation term, days

Puc. 3. YposeHb TEK Al B cbiBOPOTKE KPOBW 3KCnepu-
MeHTanbHbIX XUBOTHbIX: [ — koHTponb, 11— akcnepumen-
TanbHasa rpynna, l— uHTakTHasa rpynna; * — oTnuYmus ctaTmc-

TMYECKN 3HA4YMMbl MO CPABHEHUIO C UHTaAKTHBIMU XWU-
BOTHbIMM (*), KOHTponem (¥) U COOTBETCTBYIOLLEN FPYNMoW

Ha npeaployweM cpoke HabnogeHus (%), p < 0,05.

Fig. 3. Level of TBARS in blood serum of experimental
animals: O - control, O — experimental group, M — intact
group; * — difference are significant if compared with intact
group (*), control (*), corresponding group at previous
observation term (%), p < 0.05.

BOBAJIO YMEHBIIEHHIO HCCIEAYEMOro MoKa3aTens B
1,4 pa3a. Ha 9-e cyrku nabmonenus yposenb TBK
AIl B ceiBopoTke kpoBu Kpbic KI' Obu1 B 2,5 pasa
oonbie, yeM B UI. ITocae BBegenns KCKK orme-
yajack €ro HOpMalu3alus, 4TO MOJTBEPKIATIOCH
OTCYTCTBHEM CTATUCTUYECKU 3HAYNMBIX OTIIMYUI OT
pe3ynbratoB, monydeHHBIX B UI. ¥V sxuBoTHEIX DI Ha
9-e cyTKH dKCriepuMeHTa OBUIM OTMEYEeHBI CTAaTHC-
TUYECKH 3HAYMMBbIE OTIMYMS TT0 CPABHEHUIO C PE3YITb-
TaTaMU TPEABIAYINEro cpoka Habmonenus. Ha 14-¢
cytku nocne Beenenuss KCKK yposens THK AIl B
CBIBOPOTKE KPOBU KPBIC COOTBETCTBOBAJ HOpME. Y
#uBOTHBIX KI" yposens TBK Al npessiman B 1,9 pa-
3a 3HaueHus1, noryuennsie B UI. B KI' Taxke Obuin
OTMEYEHBbl CTATUCTUYECKN 3HAUMMBIE OTINYUS HC-
CJIElyE€MOTO0 [TOKa3aTellsl IO CPAaBHEHUIO € MPEBITY-
muM cpokom HaoOmoaeHus. Beenenne KCKK cmo-
cobcTBOoBanio HopMmanuzanuu ypoBHs TBK AIl na
21-e cytku Habmonenus. [Ipu atom B KI™ uccnemye-
MBIl TTOKa3zarens ObuT B 1,5 pasa Boimie, uem B UL, n
HMeJT CTaTUCTUYECKU 3HAYNMBbIE OTJIIMYNS 110 CPaBHE-
HUIO C pe3yibTaTaMM MPenbIAyIIero cpoka Habmio-
nenusi. Takum o6paszom, BBenenne KCKK crmoco6-
cTBoBano Hopmanuzauuu yposHs ThK All B ceiBo-
POTKE KPOBH JKUBOTHBIX C XOJIOJJOBBIMHU paHaMH Ha
9-e CyTKM DKCIIEpUMEHTA.

[Tocne MonenupoBaHus X0JIOIOBBIX paH Ha 7, 9 1
14-e cyTku skcriepuMeHTa y )kuBoTHbIX KI' oTMeua-
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The results of studying the blood LG values of ex-
perimental animals are presented in the Table. To day
7 of the experiment, the total number of neutrophils
in blood of the animals was 1.5 times higher than in
the IG. The rise in the numbers of both segmented (in
1.5 times) and band neutrophils (in 1.6 times). On the
background of an increased number of neutrophils a
relative lymphopenia was noticed, i. e. the number of
lymphocytes was 1.2 times less than in IG. In the EG
animals the studied index was normal. It was found
that in the rats of CG and EG to day 14 the blood LG
corresponded to the values of IG. Thus to day 14 of
experiment we observed normalization of the per-
centage of leukocytes even with no treatment, that
confirmed a proceeding active reparation. Thus, after
the administration of the CCBS to the rats with cold
wounds, the blood LG values corresponded to the
norm already to day 7 of the experiment.

The results of studies of the CRP level in blood
serum showed that to day 7 of observation it was
(15.2 £1.8) mg/l in the animals of CG, and this was
2.5 times higher than in the I1G (Fig. 2). Introduction
of the CCBS contributed to a 1.5 times decrease in
the level of CRP to days 7 and 9 of observation. To
day 14 its content in the blood serum of the CG ani-
mals did not significantly differ from the indices to
day 9. On the 14" day after the administration of
the CCBS, the normalization of this index was found,
as evidenced by the absence of statistically signi-
ficant differences in comparison with the I1G. To day
21 of observation, the level of CRP in the animals of
all groups was consistent with the results of the IG.
Thus, a positive effect of the CCBS was manifested
in a statistically significant decrease in the level of
CRP to day 9 of observation with its coming back to
the norm to the 14" day.

The change in the level of TBARS in the blood
serum of animals during the experiment is shown in
Fig. 3. The studied value in the serum of intact animals
was (5.21 £ 0.61) nmol/ml. The TBARS level in blood
serum of the CG rats to day 7 of observation was 2.8 ti-
mes higher than in animals of the IG. The CCBS
introduction contributed to a 1.4 times decrease in the
studied index. On the 9™ day of observation, the level
of TBARS in the serum of rats in the CG was 2.5 ti-
mes higher than in the IG. After the CCBS administra-
tion its normalization was noted, which was confirmed
by the absence of statistically significant differences
comparing to the data obtained in the IG. On the 9™
day of the experiment we have noted the significant
differences in the EG animals comparing to the previous
observation period. To day 14 after the administra-
tion of CCBS, the level of TBARS in the blood serum
of rats was in accordance with the norm. In the CG
animals, the level of TBARS exceeded 1.9 times the
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Jsock noBbieHue nokasaresist CO2, yposust CPb u [10J1,
anocne BBeneHus KCKK BbIpakeHHOCTh CUCTEMHBIX
MPOSIBJICHUH BOCMIAJICHUS B OTBET HA KPUOJECTPYKIIUIO
KOXKH CHUYKAJach. TO CBUAETEIHCTBOBAIIO O HOpMa-
nu3anuu yposHs CPb u COD Ha 14-e cyTku 9Kcniepu-
MEHTa, a TaK)Ke€ O HOpMallM3aluu rnokazareneit JID
KkpoBH Ha 7-¢ cyTku u ypoBHs TEK All Ha 9-e cyTkn.

H3BectHO, 9TO HOpMaNBbHBIE 3HaUeHUsT COD cBU-
JETETBCTBYIOT 00 OTCYTCTBHUH BOCTIAJIUTEIHHOTO TIPO-
necca. [Ipu atom yBenruerne COD, XOTS 1 HE SIBISICTCS
CHeU(pUISCKUM TMTOKa3aTeNeM JUIsi KaKOro-JI00 OIl-
peneneHHoro 3a00aeBaHusl, MOXKET OBITh TTOATBEPK-
neHreM 3(h(HEeKTUBHOCTH MPOBOAMMON Teparnuu [11,
12]. Hamu OBUIO yCTaHOBJIEHO, YTO MOCIIE BBEIICHUS
KCKK mnokazatens COD cHmuxkancs B 2 pa3a yke Ha
7-e cyTku 3kcniepuMenTa. O4eBUIHO, 3TO CIIOCOOCTBO-
BaJIO AIMMHUHAIMN OCTPO(Da3HBIX U PHOPUHOTIOTOOHBIX
OCIIKOB C MEMOpaHBI IPUTPOITUTA, KOTOPHIE OCIa0-
JIIOT HAa HEH 3JIEKTPOCTaTHICCKUH 3apsa. OqHuM U3
OCHOBHBIX ITPEZCTaBUTENEH 0CTPO(a3HBIX OEIKOB, OTI-
PEAETAIONINX aKTUBHOCTD BOCTIAIUTEIHHOTO MPOIIEC-
ca, ssnsercss CPb, yuacTByronmii B pacro3naBaHuu
MOTEHI[MATbHO TOKCUYHBIX BEILIECTB, U YIAJICHUU UX
u3 kpoBu [11, 13, 14]. TepaneBruueckas 3¢pdexTus-
HocTh KCKK MOKeT nposiBIIATECS Ha JTF000M YPOBHE
PETYISIUH (MOJICKYISIPHOM, KIIETOYHOM, CHCTEMHOM )
B BHUJC YTHETCHHUSI BOCHAJIUTEIbHBIX MPOLECCOB B
TKaHsX U ycuieHud penapanuu. Tak, BmustaHue KCKK
MOJKET OCYIIECTBIIATHCS MOCPEICTBOM B3aUMOIEHCT-
BHS €€ KOMIIOHEHTOB C MEIMAaTOPaMH BOCTIAJICHHS, UTO
CIIOCOOCTBYET TOPMOKEHHIO CHHTE3a OCTPO(a3HBIX
OEITKOB M YaCTUYHOMY BOCCTAHOBIIEHUIO HATHBHOMN
KOH(pOPMAITMOHHOW (OpMBI MoJIeKyn OexkoB [2,7].
Kpowme Toro, Bozneiicrue KCKK Ha BocnanutenbHbie
MPOIIECCHI B XOJOJOBBIX paHaX MOXKET MPOSIBISITHCS
B CHUKCHUU YPOBHS MPOBOCHAIUTEIBHBIX ITUTOKHU-
HOB, YMEHBLICHUH TUIEPKOATYJISILIUY C COIMYTCTBYIOIICH
aKTUBaIUel GUOPUHOIN3A, @ TAKIKE CTUMYJISIIUY HH-
JYKTHBHOU Y TIPOTYKTUBHOU (pa3 IMMYHHOT'O OTBETA.
YuuTeiBasi BRICOKYIO Koppesanuio ypoBHs CPb ¢
TSKECTHIO 3a00JIEBAHUSI, ITOT MOKAa3aTelb MOXKHO
cunTaTh OOJIee HAIEKHBIM «MapKEepOM» BOCTIAJIEHUS,
gem COD u nefikonmurapHas gopmyna [12]. Tak,
Pa3NUYHBIE OIS JIEHKOIIMTOB YIaCTBYIOT B IIPO-
Ieccax maTo- ¥ CAaHOT€He3a MPH Pa3INIHBIX MTaTOJIO-
THYECKUX COCTOSTHUSIX, B YACTHOCTH B BOBHUKHOBEHUU
U pa3BUTUU BOCHATUTENbHOU peakuuu. [lockonbKy
HEUTPODHUIIBHBIC JICHKOIMUTHI SBISIOTCS OCHOBHBI-
MU KJIETKaMH, KOTOPbIE 00€CIIeYUBAIOT POTHBOMUK-
pOOHYIO 3alIUTY, TO yBEJIWYCHUE UX CYMMapHOTO
KOJIMYECTBa, OCOOCHHO KOJNYECTBA MaJI0YKOsIEP-
HBIX HEUTPO(DWUIIOB, YKa3bIBacT HA aKTUBHEIN BOCIIA-
JIUTETHHBIN PoTIecC B MHOUIIMPOBAHHBIX paHax [12].
Oo6napyxeHHas TUMGOTICHUS UMEET OTHOCHTEITHHBIHA
xXapakTep W 0e3 ompeneieHnus aOCONIOTHOTO KOJH-
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values obtained in IG. In the CG we have also observed
the statistically significant differences compared with
the previous observation period. The introduction
of the CCBS contributed to the normalization of the
TBARS level to day 21 of observation. At the same
time the CG had the 1.5 times higher index compa-
ring to the IG, and significant differences comparing
with the results of the previous observation period.
Thus, the administration of CCBS contributed to the
normalization of the level of TBARS in the serum of
animals with cold wounds to day 9 of the experiment.

After modeling the cold wounds to days 7, 9 and
14 of the experiment in the animals of the CG we
found a rise in the ESR, CRP and LPO indices and
after the administration of the CCBS the severity of
systemic manifestations of inflammation in response
to cryodestruction of the skin was decreased. That
testified to the normalization of the level of CRP and
the values of ESR in the blood to day 14 of the expe-
riment, as well as in the normalization of blood LG
values to day 7 and the TBARS level to day 9.

It is known that normal values of ESR testify to
the absence of any inflammation. Thus the restora-
tion of previously decreased ESR may demonstrate
the effectiveness of the therapy, although it could not
be a specific indicator for any particular disease [7,
12]. We have found that administration of the CCBS
was followed by a double decrease of the ESR index
already to day 7 of the experiment. Obviously, this faci-
litated the elimination of acute-phase and fibron-like
proteins from the erythrocyte membrane. These pro-
teins are weakening a membrane electrostatic charge.
One of the main representatives of acute-phase pro-
teins, determining the activity of inflammatory process,
is CRP, which activity lies in detection of potentially
toxic substances, and their removal from blood [5, 7,
12]. Therapeutic effectiveness of CCBS can be mani-
fested at any level of regulation (molecular, cellular,
systemic) in the form of suppression of inflamma-
tory processes in tissues and enhancement of the
reparation. For example, the action of CCBS can be
mediated by the interaction of the serum components
with mediators of inflammation, that contributes to
an inhibition of the synthesis of acute-phase proteins
and partial restoration of native pentameric confor-
mational form of the protein molecules [3, 11]. In ad-
dition, the effect of the CCBS on inflammatory pro-
cesses in cold wounds is manifested in a decrease of
the proinflammatory cytokines level, reduced hyper-
coagulation accompanied by concomitant activation
of fibrinolysis, and stimulation of inductive and pro-
ductive phases of an immune response. A high cor-
relation of the CRP level with the disease severity can
be considered a more reliable marker of inflamma-
tion if compared with the parameters of ESR and the
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4yecTBa JTUM(OLUTOB JUATHOCTHYECKON LIEHHOCTH He
MpPEJCTaBIISIET.

Konuenrtpanus TbK All B cbIBOpOTKE KpOBH CBU-
JeTenbeTByeT 00 akTuBHOCTH npoueccos [10JI B op-
raHu3Me, COTMPOBOKAAIOIINXCS MTOBPEKIACHUEM KIe-
TOYHBIX MEMOpaH, a, CJIe/OBATENBHO, HAPYIICHUEM
AKTUBHOTO M TACCUBHOTO TPAHCTIOPTA HOHOB, 3aTPY/I-
HEHHUEM IepeHOca MPOTOHOB TIO JbIXaTEIbHOHN LeNn
MUTOXOHJPHUNA ¥, B UTOTE, Pa3BUTHEM THUIIOKCHYEC-
KHX U3MEHEHNH B TKaHAX [ 1]. JIeMKoIuTHI, 0COOEHHO
HEUTPODUIIBI, SBISASICH OOraTbIM UCTOYHHMKOM pas3-
JUYHBIX aKTUBHBIX (opM KucIopoaa (CynepoKCUa
AQHUOH, THJPOKCUIPANKal, CUHIJIETHBIM KUCIOPO/,
MEPEKUCh BOJOPOAA), TAKKE BHOCAT BKJIAJ B MOBBI-
LIEHUE aKTHUBHOCTH MEPEKHCHBIX MPOLECCOB B ChI-
BOpoTKe KpoBHU [12]. Bo3HUKHOBEHUE U pPa3BUTHE
BOCIIAJICHUS, B TOM YHWCJIE€ TPU XOJOJO0BOM TpaBMe,
COTIPOBOXKIAIOTCS MOSIBIEHUEM MHKPOCPEIBI C TI0-
BBIIICHHON MPOOKCUJAHTHON aKTUBHOCTBIO U, CO-
OTBETCTBEHHO, HapyIlIeHneM OajlaHca MEXIy Ipo-
IyKIHed CBOOOTHBIX paIuKalOB U MEXaHU3MaMU
AHTHOKCHIAaHTHOTO KOHTPOJISL. DTO MOXKET ITPUBOINTH
K JIeNOJISIPU3aMK KJIETOYHBIX MeMOpaH, THIIEPTPO-
¢un, anmonTosy, Hekpo3y Tkauu [1, 3]. Okucienue
JIMIHJ0B COMPOBOMKIAETCS TOSBJIEHUEM XEMOATTPAK-
TAHTOB, YCHUJIMBAIOIUX MHUTPAIMI0 Makpodaros B
ouar BocrnajeHus [2, 5]. B koHeuHOM UTOre MOBPEXK-
natomiee peiictsue npoaykros I1OJI mpuBoaut k ae-
CTPYKIINU KIJIETOK, CHIDKEHHUIO perapanoHHBIX BO3-
MOXHOCTEH TKaHEH.

Takum oOpazom, mozutuBHOe BiausHne KCKK
MOXKET OBITH O0YCIIOBJICHO JIEHCTBUEM OMOIOTHUECKHU
AKTUBHBIX BEIIECTB, BXOSIINX B €€ COCTaB M o0Ja-
JAIOUIMX Pa3HON akTUBHOCTHI0. OOHapyKEHHBIH Tepa-
MEBTUYECKHUN 3P PEKT MOKET OBITH 00YCIOBIICH BIIUSI-
nuem KCKK na npornecchbl k1eToyHoro MeTadoan3ma
(cTUMYISIIUSL TOCTYIJIEHUST KMCIIOPO/A, aKTUBALUS
OKHCIIUTEIBHOTO (poCHOpUIMpPOBaHUS U TPAHCIOPTA
[JIFOKO3BI B KJIETKH, TOBBILICHUE SHEProoOpa3oBaHusl,
yraeterue mnporeccos [10JI), mpsmoit aHTHOKCHTAH-
TOH aKTHBHOCTBIO, CITOCOOHOCTRIO CTA0MITH3UPOBATh
0MOMaKpOMOJIEKYJIbl, ONPEIEIISIOIINEe aKTHBHOCTD
PEeTYIATOPHBIX CUCTEM [2].

BriBoABI

YV KpbIC TOCIE KPUOMOBPEKACHUS KOKU HA 7 U
14-e cyTKH pa3BUBajIach BOCHAIUTEIbHAS PeaKIIUs, KO-
TOpasi conpoBoXkaanach yseianuennem COD (B 2 pa-
3a), CPb (B 1,5 pa3a), u3MeHEeHHEM JICHKOIUTAPHON
(hopMyIIbI, MOBBIICHUEM YPOBHSI MEPEKUCHBIX IMPO-
meccoB Ha 7-¢ cyTkH (B 1,4 paza), 9-e cytku (B 2,5 pa-
3a), 14-e cyTtku (B 1,9 paza), 21-e cytku (B 1,5 paza).

VY sKCTIepUMEHTATBHBIX JKUBOTHBIX TIOCIE IPUMeE-
venuss KCKK cHmkamace MHTEHCHBHOCTH BOCITAJIH-
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leukogram [7]. Various populations of leukocytes are
involved into patho- and sanogenesis under several
pathological conditions, as well as in the onset and
development of an inflammatory reaction. Since
neutrophilic leukocytes are the main cells that provide
antimicrobial protection, an increase in their total num-
ber, in particular that of band neutrophils, indicates an
active inflammation in infected wounds [7]. The found
lymphopenia has a relative character and does not have
diagnostic value without determining an absolute num-
ber of lymphocytes.

The concentration of TBARS in blood serum ref-
lects the activity of LPO processes in an organism,
which are accompanied with cell membranes damage,
and, consequently, the disorder of active and passive ion
transport, the complications in proton transfer through
the mitochondrial respiratory chain and, finally, the de-
velopment of hypoxic changes in tissues [1]. Leuko-
cytes, especially neutrophils, being a rich source of va-
rious active species of oxygen (superoxide anion, hyd-
roxyl radical, singlet oxygen, hydrogen peroxide), also
contribute to an increase in the activity of peroxide
processes in blood serum [7]. The emergence and de-
velopment of inflammation, including the one accom-
panying cold trauma, results in an active prooxidant
milieu and, accordingly, an impaired balance between
the production of free radicals and the mechanisms of
antioxidant control. This can lead to depolarization of
cell membranes, hypertrophy, apoptosis, tissue nec-
rosis [1, 4]. Oxidation of lipids is accompanied with
apperance of chemoattractants enhancing the mig-
ration of phagocytes into the inflammation focus [3,
6]. Ultimately, the damaging effect of LPO products
leads to cell destruction, a reduction in the repair capa-
bilities of tissues.

Thus positive effect of CCBS can be caused by
biologically active substances, being its components
and having a versatile activity. The revealed thera-
peutic effect can be stipulated by the effect of CCBS
on the processes of cell metabolism (stimulation of
oxygen supply, activation of oxidative phosphorylation
and transport of glucose into cells, increased energy
production, inhibition of LPO processes), direct anti-
oxidant reactivity of CCBS, the capability to stabilize
biomacromolecules, determining the activity of regu-
latory systems [3].

Conclusions

Cryoinjury of rats’ skin resulted in an inflammatory
reaction to days 7 and 14, and it was accompanied
with an increased ESR (two times), CRP (in 1.5 times),
a change in the leukogram, an increase in the level of
peroxidation processes to day 7 (in 1.4 times), to day
9 (in 2.5 times), on the 14" day (in 1.9 times), and on
21% days (in 1.5 times).
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TEJILHOTO OTBETA Ha KPHOAECTPYKLUIO KOXKH, YTO IPO-
SIBJISIIOCH B CHYKeHUU ypoBHA CPb B 1,5 pazana 7 u
9-e cyTKM M €ro HopMalu3aluuu Ha 14-e CyTKH; CHU-
xeHun COD B 2 pasza Ha 7-€ CyTKH M €€ HOpMaJu-
3anuu Ha 14-e CyTKH; HOpMalM3aliy TMoKa3aTesnen
(hopMynbl KpOBU Ha 7-€ CyTKHW; CHIDKEHHH YPOBHS
TBK AIl B 1,4 pa3a Ha 7-¢ CyTKU ¢ HOpMaTU3aIHEH
Ha 9-e CyTKH dKCTIepUMEHTAa.

ITepcniekTrBOM JaNbHEUIIINX UCCIIEIOBAHUIN MOKET
o51Th M3ydenue BiaustHusE KCKK Ha 3axuBnenue paxn
pPa3IUYHOTO TeHe3a.

Buipasicaem b6nacooaprocms 3asedyrouemy om-
denom kpuobuonozuu cucmem penpooykyuu UITKuK
HAH Yxpaunot, 0-py meo. nayx, npog. O.C. IIpokoniox 3a
KOHCYIbIMAMUBHYIO U OP2AHUZAYUOHHO-MEMOOUYECKYIO
nomMoub.
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The intensity of inflammatory response to cryo-
destruction of the skin of experimental animals de-
creased, and this was manifested in 1.5 times reduction
of CRP content to days 7 and 9, and its normalization
to the 14™ day; 2.0 times decrease in ESR to day 7
and its normalization to the 14™ day; normalization
of the blood count to day 7; the level of TBARS was
1.4 times reduced to day 7 with its normalization to
the 9™ day.

The prospect of further research may be associa-
ted with study of the CCBS effect on the healing of
wounds of different genesis.
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