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Extracts of Cryopreserved Fragments of Pig Spleen and Piglet
Skin Affect the Healing of Cold Wounds in Rats

Pecbepar: OnTumisauis nikyBaHHs1 XONOA40BUX paH Ha AaHWI Yac 3anullaeTbCs akTyanbHOW 3ajadveto, sika Moxe 6yTu BuUpilleHa,
30KpeMa, 3a paxyHOK BBEAEHHS [0 cKnagy KOMMIEKCHoi Tepanii imyHobionoriyHmx npenapartis. JocnigHum wypam BBoaunu no 1 mn
EeKCTpaKTy KpiOKOHCEPBOBaHUX (hparMeHTiB LUKipY HOBOHaPOMKEHMX NOPOCSAT abo cenesiHku CBUHEN y YepeBHY MOPOXHUHY pa3 Ha
noby npoTsarom BCbOro CTPOKY ekcrnepuMeHTy. [lo3a nentuais ctaHoBuna 50 mkr Ha 100 r macu TBapuHu. KOHTponbHUM Liypam
BBoAWNM 1 MmN @isionoriyHoro po3ynHy pa3 Ha foby. BcTaHoBMNeEHO, WO BBeAEHHS TBApUHaM i3 XONOAOBOK TPaBMOK EKCTPakTy
KpiOKOHCEPBOBaHUX (hparMeHTIB LUKIpU HOBOPOXAEHUX NOPOCAT abo cenesiHku CBUHEN MPUCKOPHE 3aroeHHst paH. MounHaoumn 3
7-i pobu nnowa paH y TBapwuH, SKUM BBOAMITN €KCTPaKT KPIOKOHCEPBOBaHUX (PparMeHTIB LUKIpU HOBOHAPOMXEHUX NopocsitT abo
cenesiHKN CBMHEN, CTaTUCTUYHO 3HaYYLLE MEHLLA, HiXX Y KOHTPOMbHUX LWYpPiB. TakoX y AOCHiIAHUX TBApWH BinbLl WBMAKMMU TeMnamm
HOpMani3yBaBCs iHOEKC 3CyBY NMenKouuTiB KpoBi. [licns BBeAeHHS TBapuHaM i3 XONo40BOK TPaBMOK €KCTPaKTIB 3HU3MBCS piBEHb
BinNbHOpaAMKanbHOro okMcneHHs niniais i piseHb TBKAI y cupoBaTui kpoBi. Tak, Bxe Ha 14-y noby ekcnepumeHTy B rpynax i3 BBe-
OEHHSIM eKCTpakTy KpiOKOHCEepBOBaHUX (PparMeHTiB cenesiHku cBUHeW abo LKipu HOBOHapomxeHUX nopocst piseHb TBKAT
HOpMani3yBaBCsl, @ B KOHTPOMbHIi rpyni e Biabynocs nuwe Ha 21-y noby. Y TBapuH, SiKUM BBOAWMMW €KCTPAKTW, HABaHTaXEHICTb
anbbyMiHy niraHgamy 3MeHLWwuWnacs LWBKALLE, HiX Y KOHTPOTi.

KniouoBi cnoBa: xonogosa TpaBMa, 3aro€HHsl, €KCTpakT, LKipa, cenesiHka.

Pecbepat: OnTumMusauns nevyeHus XonofdoBbIX PaH Ha CEroOAHSILLHUIA AeHb OCTaeTCs akTyarnbHOW npobnemoii, koTopas MOXeT
ObITb pelleHa, B YacTHOCTK, 3@ CYET BBEAEHWS B COCTaB KOMMIEKCHON Tepanuu MmmyHobuonormyeckux npenapatoB. OnbITHbIM
KpblcaM BBOAWAM MO 1 MM 3KCTPakTa KPUOKOHCEPBUPOBAHHbLIX (PParMEHTOB KOXW HOBOPOXAEHHbIX MOPOCAT MU Cene3eHku
CBUHEN BHYTPUOPIOLLMHHO pa3 B CYTKM Ha NPOTSXEHWM BCEro cpoka akcnepumeHTta. [o3a nentupos coctansna 50 mkr Ha 100 r
Macchl XMBOTHOTO. KOHTpOMbHBIM Kpbicam BBOAMNM 1 M U3Monornyeckoro pacteopa pas3 B CyTKW. YCTaAHOBMIEHO, YTO BBeAEHUe
XMBOTHBIM C XONOJOBON TPaBMOW 3KCTPaKTa KPUOKOHCEPBUPOBAHHbLIX (ParMeHTOB KOXWU HOBOPOXAEHHbLIX MOPOCAT U CeneseHku
CBUHEN ycKopsieT 3aXuBreHWe XonodoBblX paH. HauuHasa ¢ 7-x cyTok nnowafb paH Yy XWBOTHbIX, KOTOPbIM BBOAWIMN 3KCTPaKT
KPVMOKOHCEPBUPOBAaHHbIX (PParMeHTOB KOXW HOBOPOXAEHHbLIX MOPOCSAT UMW Cene3eHKN CBUHEWN, CTaTUCTUYECKM 3HAYMMO MeHLuUe,
YeM Yy KOHTPOIbHbIX KpbiC. Takxe y uccrnefyembix XUBOTHbIX Gonee ObICTpbIMM TeMnaMyu HOpManu3oBarncst UHAEKC CABWUra
nevikounMToB KpoBu. [Mocne BBeAEHUS XUBOTHBIM C XONOAOBOW TPaBMOW MCCrefOoBaHHbIX 3KCTPAKTOB CHU3WUICS YPOBEHb
cBo6oAHOpaauKanbHOro OKUCrneHust NUnMaoB u yposeHb TBKAI B cbiBOpoTKke KpoBMW. Tak, yxe Ha 14-e CyTku 3KcnepuMeHTa B
rpynnax >XWBOTHbLIX C BBEAEHUEM IKCTPaKTa KPUOKOHCEPBMPOBAHHbIX (PParMeHTOB CeNle3eHKN CBUHEN WU KOXW HOBOPOXAEHHbIX
nopocsAT ypoBeHb TBKAI Hopmanu3oBancs, a B KOHTPOMbHOW rpynne 3TO NPOM3OLWIO TOMbKO Ha 21-e CYyTKU. Y XUBOTHBbIX,
KOTOpPbIM BBOAWMMW 3KCTPaKTbl, HArpy>X€HHOCTb anbbyMuHa nuraHgaMu CHM3unacb GeicTpee, YeM B KOHTpone.

KnioyeBble cnoBa: xonogoBas TpaBMa, 3aXWBMeHWe, SKCTPaKT, Koxa, ceneseHka.

Abstract: The optimizing of cold wound treatment has been currently remained a relevant task, which can be particularly solved
through the introduction of the combined therapy with immune biological products. The experimental animals were injected with 1 ml
extract of cryopreserved fragments of either newborn piglet skin or pig spleen into abdominal cavity once a day within the course of
experiment. The dose of peptides was 50 pg per 100 g of an animal. The control rats were injected with 1 ml of physiological saline
once a day. It has been established that introduction to the animals with cold trauma of the extract of cryopreserved fragments of
either newborn piglet skin or pig spleen accelerates the healing of cold wounds. Starting from day 7 the area of wounds in the
animals, which were injected with the extract of cryopreserved fragments of either newborn piglet skin or pig spleen was statistically
and significantly lower than in the control rats. In addition, in the experimental animals the index of blood leukocytes shift was more
rapidly normalized. After introduction of the extracts to the animals with cold trauma the rate of free radical oxidation of lipids and the
TBARS level in blood serum of the animals with cold injury were reduced. Thus, to day 14 of the experiment in the groups with
introduced extract of cryopreserved fragments of either pig spleen or newborn piglet skin the level of TBARS was normalized, and
in the control group this happened only to day 21. In the animals introduced with the extracts, the ligand-loading of albumin decreased
faster than in the control animals.

Key words: cold trauma, healing, extract, skin, spleen.
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BinmopoxeHHs — OAMH 13 BUJIB TEPMIUHOI TPaBMH,
OfiepyKaHOT BHACTIIOK BIUTMBY HETATHBHUX TEMITIEPATYD
Ha TKaHWHU. He3Bakatoun Ha Te, 110 Taki TpPaBMH BU-
HUKAIOTh TiJBKH Y XOJIOAHY MOPY POKY Ta B MUPHHMA
4ac 3yCTpIiYaroThCs 3HAYHO PiJIIe, HiXk OIIKU, OTITHMI-
3alisl JIIKyBaHHS BiIMOPOKEHb 3aJIMILIAETHCS AKTyaJIb-
HOIO MeanyHOK mpobiemoto [18]. Lle mos’s3aH0 3i
CKJIQJHICTIO X JIIKyBaHHS, TPUBAJIOIO BTPATOIO IpaLie-
3[aTHOCTI Ta BUCOKHMMH ITOKa3HUKAMU 1HBaIign3arii
noctpaxkaanux [20].

Ha croromHi BaxIJIMBO TIPOBOTUTH ITOAAIIBIIN TOCTi-
JOKEHHS, SIKI CTOCYIOTBCS TaTOTeHE3y XOIOIOBUX PaH
[11, 25], ockinbKHM Ofep>KaHHS HOBUX 3HAHb MOXE
CIIPUATH TOKPAIICHHIO Pe3yJbTaTiB iX JIKyBaHHS.
Bizomo, mo mepuioyeproBUMHu 3axolaMu MiA dac
JiKyBaHHS OMIKOBOi XBOPOOH Ta BiAMOPOKEHD € Hali-
O1IbII TOBHE Ta IIBUJIKE BiTHOBIEHHS ITOLIKOPKEHOTO
LIKIPHOTO TOKPHBY AJISl NOMEPEKEHHSI TOKCUIHUX
BIUTUBIB, iH()EKIIHHNUX yCKIIaHEHb 1 3HEBOTHEHHSI Opra-
Hi3my [13]. Ile moxe OyTH qOCIATHYTO, 30KpeMa, BBe-
JIEHHSIM JI0 CKJIaTy KOMITJIEKCHOT Teparrii iMmyH0010J10-
riYHUX mpenaparis [2, 28].

Y Mean4Hii NpaKTHIIl TEPCTIEKTUBHIM € BUKOPHC-
TaHHS [IPEeTapariB, SKi MiCTATh PETYAATOPHI NENTHIN
3 YHIKaJIbHOIO CYKYITHICTIO (hi310JIOTTYHHX BIIACTHBOC-
Teit [4, 21, 27]. IlokazaHo, 10 eKCTPaKTH KPiOKOHCEP-
BOBaHUX (pparMeHTiB opraHiB CBHHEH i MOPOCAT
CTHMYJTIOIOTH [IPOLIECH PENIapaTUBHOI pereHepawii npu
EKCIIePUMEHTAIBHHX [TaTOJOTIYHUX cTaHaX [§].

Takox Oyllo BCTaHOBIIEHO, L0 IPH AOAaBaHHI
EKCTPAKTy KPIOKOHCEPBOBAaHUX ()ParMeHTIB LIKipH
HoBoHapoukeHux nopocst (ELLHHIT) abo cenesinku
csuneii (ECC) y cepenouiie KynbTuByBaHHS (hiOpo-
OJy1acTiB MIKipH IIypiB 30UIBIIYETHCS X MeTabomiuHa
Ta npoiidepaTnBHa akTUBHICTH [26]. [Ipu npomy
eexruBnicte EINTHII Oyna memo OibII010, HIXK
ECC. VY 38’s13Ky 3 LIUM JIOIIJIbHO BUBYUTHU O10JIOTIUHY
IiI0 X eKCTPAKTIB HA PiBHI OpraHi3mMy, 30Kpema npu
TpaBMax MIKIPH.

Merta poO0TH — JOCIIAUTH BIUTUB €KCTPAKTIB KPio-
KOHCEpBOBAaHUX ()parMeHTIB ceNe3iHKU CBHHEH Ta
LIKIpH NOPOCST HA IIBUIKICTh 3arOEHHS PaH, IHTEHCHB-
HICTh TPOLIECIB MEPEKUCHOT'O0 OKUCICHHS TiMiJiB 1
CTYIIiHb iIHTOKCHKALii OpraHi3My TPy XOJI0I0BiH TpaBMi
HIKipH.

Marepianu Ta MeTOaU

ExcniepuMeHTH MPOBOAMIN 3a PErNIaMEHTOM,
sarBepmkerHnuM Komiterom i3 6ioetuku IIMTKiK HAH
VYkpainu, skuit 0yno po3poOieHo BIAMOBITHO 10
«3aranpHUX IPUHLIUIIB €KCIIEPUMEHTIB Ha TBApUHAXY,
cxBaneHuX V HallioHallbHUM KOHTPECOM i3 0i0eTHKH
(Kwuis, 2013) Ta y3romkeHuX 3 MOJIOKEHHAMU «EBPO-
MeHChKOT KOHBEHIIIT 13 3aXHUCTy XpeOEeTHUX TBAPHUH, SAKi
BUKOPHCTOBYIOTBCS 1151 eKCIEPUMEHTAIBHUX Ta 1HIIHX
HayKoBHX 1iei» (CtpacOypr, 1986).
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Frostbite is a kind of thermal injury resulting from
the impact of negative temperatures on the tissues.
Although such injuries occur in a cold season, and in
peacetime they are much rarer than burns, optimization
of their treatment has remained an urgent task [25].
This is due to the complicated treatment, long-term
disability and high disability rates of the affected
individuals [9].

Today it is important to perform further studies
concerning the pathogenesis of cold injuries [2, 28],
because the new knowledge can contribute to better
treatment outcomes. It is known that the primary
measures when treating the burn diseases and frostbites
are the most complete and rapid recovery of a damaged
skin to prevent toxic effects, infectious complications
and body dehydration [18]. This can be particularly
achieved by including the immunobiological products
to a combined therapy [1, 17].

In clinical practice the application of the products
containing regulatory peptides with a unique set of
physiological properties is perspective [4, 10, 13]. The
extracts of cryopreserved fragments of pig and piglet
organs have been shown to stimulate a reparative
regeneration in model pathology conditions [14].

It also has been found that introduction of the
extracts of cryopreserved fragments of newborn piglet
skin (NPSE) or pig spleen (PSE) to the medium for
culturing rat skin fibroblasts increases their metabolic
and proliferative activity [7]. Herewith the efficiency
of NSPE was slightly higher than that of PSE. In this
regard, it is advisable to study biological effects of these
extracts at a body level, in particular in skin lesions.

The research aim was to investigate the effect of
extracts of cryopreserved fragments of pig spleen and
piglet skin to accelerate the wound healing, intensity
of lipid peroxidation and intoxication rate at skin cold
trauma.

Materials and methods

The experiments were carried out according to the
regulations approved by the Committee in Bioethics
of the IPC&C of the National Academy of Sciences
of Ukraine, which was developed under the General
Principles of Experiments in Animals, approved by the
5% National Congress in Bioethics (Kyiv, 2013) and
agreed with the statements of the European Convention
for the Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes (Stras-
bourg, 1986).

Pig spleen and piglet skin were disintegrated into
fragments of 2-5 mg and three times washed with
physiological saline (pH 7.4). The fragments of organs
were dropwise supplemented in 1: 1 ratio with the solu-
tion of PEO-1500 cryoprotectant in 20% concentration,
later they were frozen at a cooling rate of 1 deg/min.
The samples were thawed in 37...40°C water bath
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Cene3iHKy CBMHEH Ta IIKIpy MOPOCAT NOAPiOHIO-
BaJIM HA ()parMEHTH MAcoI0 2—5 MT 1 TpU4i BiIMHUBAIIH
¢izionoriuanm posunHoM (pH 7,4). o dparmentis
OpTraHiB [0 KparJisix J0JaBaly B cIliBBiIHOIIEHH] 1:1
po3uuH kpionporekropa ITEO-1500 i3 koHIIEHTpAaITi€I0
20%, mami iXx 3aMOpPOKYBaJIH 31 MIBUIKICTIO OXOJIO-
JoKeHHs 1 rpaj/xB. Marepian Bifirpisaiau Ha BOISHIN
Oani 3 Temmeparyporo 37...40°C Ta BiAMHBaIU Bif
KpionpoTtekTopa (hi3i0I0TiYHIM PO3UHHOM. Y IIbOMY K
po3uuHi ¢parMeHTH iHKyOyBamu npotarom 60 XB.
CynepHaraHT nporpiBajiy Ha BOAsSHINA OaHi 15 XB Ta
¢insTpyBanyu yepes naneposuii ¢pinsTp [8]. Konuenrpa-
L0 NENTU/IIB y €KCTPaKTax BU3HAYAIN CEKTPOOTO-
METPHUYHUM METOJIOM MpH AOBXKHUHI XBUIb 280 Ta
296 HM.

PoGota Oyna BukoHaHa Ha OiTMX HEMiHIHMX HIypax
macoro 180-210 . lllepcTh y 30Hi CTErHA EMTIPYyBaIH.
BinmmoposkeHHS yTBOPIOBAJIH ITif] ITOBEPXHEBUM HAPKO-
30M MIJIHUM arurikatopoMm i3 miamerpom 10 mMm 3a
temriepatypu —196°C ta 30-cekyHHIl eKCIIO3HIIiT, SIKY
MTOBTOPIOBANH Bl [23]. TBapHHHU 3 XOIOIOBOIO TPaB-
Mor0 Oynu po3faiieHi Ha rpynu (n = 28 y KOXHIN):
1 (koHTPOJIB) — BBEACHHS (Pi310JIOTTYHOTO PO3YHHY; 2 —
BBegenns EIIHIT; 3 — Beegenns ECC. Jlocmigaum
TBapHMHAM BBOJWIU MO 1 MJ EKCTPaKTy y YepeBHY
MOPO’KHHUHY Pa3 Ha 100y IPOTATOM BCHOTO CTPOKY €KC-
nepumMenTy. Jlo3a nentuzis cranoBuna 50 Mxr Ha 100 T
Macu TBapuHHU. KoHTponbpHUM 1ypam BBOAMIN 1 M
(hiziomoriyHOTO PO3YMHY pa3 Ha A00y.

[Tnomty pan Bu3Ha4gamu o mupoBUX 300paKEHHIX
3a toriomMoroto porpamu «Axio Vision Rel.4.8» («Carl
Zeiss», Himeuunna). PiBeHb IepekrcHOTO OKHUCIEHHS
niniais (ITOJI) Bu3Hauanu 3a moyarkoBUM PiBHEM IPO-
IYKTIB, SIKi pearyioTs i3 Tio0apOiTypoBOIO KUCIIOTOO
(TBKAII), y cupoBaTii KpoBi crieKTpodoTOMETprY-
HUM METOJOM 3a CTaHJAPTHOI0 METOAHMKOIO NpH
JOBXHHI XBrTi 532 am [13].

JJ1st OLiHKHM MTPOLECiB BUIbHOPAIUKAIBHOTO OKHC-
JeHHS B KOMipKy xemimtoMminomerpa XJI-1250
(«dnammmy, Pocis), sska MicTUTh 1 MIT i3i070TIIHOTO
po3unny, nomxaBaiu 100 MK cupoBaTK KpoBi, 100 MKIT
pO3UMHY TBOBAJICHTHOTO 3aJTi3a B KIHIICBiM KOHIICHTpa-
11 5%107% MOJIB/JI Ta PEECTPYBAIIN CBITIOCYMY MPOTSI-
rom 60 c, sIKy BHpakajli B yMOBHUX oAuHHALAX. [Ipn
IbOMY CBITIIOCYMa XeMumoMmiHecteHtii (XJI) Oyna
MpOMNOpLiiiHa KiIBKOCTI BUIBHUX paJuKaliB, TOOTO
IHTEHCUBHOCTI MTPOLIECiB BITbHOPAAUKAILHOTO OKHUC-
neHHd. {7 BU3HAYEeHHS CTIMKOCTI O MEPEKUCHOTO
OKHCIJICHHSI B KOMIpKY XEMIJIIOMiHOMETPA, SIKa MiCTUTb
1 M1 ¢izionoriynoro pozunny Ta 100 MK CHpOBaTKH
kpoBi, gogaBaiu 200 M1 5%-ro po34rHY EPEKUCY
BOJIHIO 1 TpoTsiroM 60 ¢ peecTpyBaln CBITIOCYMY, SKY
BHpa)KaJ¥ B YMOBHUX OJAUHUIIX [3].

JlefixounTapHy QopMmyiny KpoBi BH3Ha4Yalu Ha
Maskax, 3abapBieHux azyp Il-eozmHoMm 3a Poma-
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and washed of cryoprotectant with a physiological
saline. The samples were then incubated in the same
solution for 60 min. The supernatant was warmed in a
water bath for 15 min and filtered through a filter paper
[14]. The concentration of peptides in extracts was
spectrophotometrically examined at 280 and 296 nm.

The work was performed in 180-210 g white out-
bred rats. Hair was epilated in the hip area. The frost-
bite was simulated under a surface anesthesia with
copper applicator of 10 mm diameter at —196°C and
30-second exposure, which was repeated twice [24].
The animals with a cold injury were divided into groups
(n =28 each): 1 (control) — introduced with a physio-
logical saline; 2 — introduced with the NPSE; 3 —
introduced with the PSE. Experimental animals were
injected with 1 ml of the extract into an abdomen once
a day within the whole experiment. The dose of pep-
tides made 50 mg per 100 g of an animal. The control
rats were injected with 1 ml of saline once a day.

The area of wounds was determined by digital images
using the AxioVision Rel. 4.8 (Carl Zeiss, Germany).
The rate of lipid peroxidation (LPO) was spectrophoto-
metrically determined by an initial level of the thio-
barbituric acid reactive substances (TBARS) in blood
serum according to standard methods at 532 nm [18].

Free radical oxidation was assessed in a chemilumi-
nometer HL-1250 well (Dialin, Russia): the well with
1 ml physiological saline was supplemented with 100 pl
serum, 100 pl solution of ferrous iron in a final concent-
ration of 5x10 mol/l and during 60 s the light sum
was recorded, which was expressed in arbitrary units.
Herewith the light sum of chemiluminescence (CL)
was proportional to the amount of free radicals, i. e.
the intensity of free radical oxidation. To examine the
resistance to lipid peroxidation 200 ml of 5% solution
of hydrogen peroxide were introduced into the chemilu-
minometer well with 1 ml of physiological saline and
100 pl of blood serum and for 60 s the light sum was
recorded and expressed in arbitrary units [3].

Leukogram was determined in the smears stained
with azure II-eosin according to Romanowsky-Giemsa
by counting 500 cells with the light microscope
(LOMO, Russia). Blood samples were taken from the
tail vein of animals. Leukocyte shift index (LSI) is the
ratio of eosinophils and neutrophils sum to the sum of
monocytes and lymphocytes found by the formula:
LSI = (eosinophils + basophils + myelocytes + rod-like +
segmented)/(monocytes + lymphocytes) [21]. The
blood serum was obtained from the animals decapitated
under surface anesthesia. The study was performed
to 3-, 7-, 14- and 21-st days of the experiment.

To examine the blood serum albumin load with
ligands we used a fluorescent probe K-35, synthesized
at Institute for Single Crystals of the National Academy
of Sciences of Ukraine (Kharkiv), which was dissolved
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HOBCHKHMM-I'iM3010, TizpaxoBytoun mo 500 KIiTHH Yy
cBiTIOoBOMY Mikpockori («JIOMOw, Pocist). Kpos ms
JOCIIKeHb Opajii 3 XBOCTOBOI BEHH TBapHuH. [HIEeKC
3cyBy JerikonutiB KpoBi (I3JIK), To6TO BimHOIIEHHS
CyMH €03uHO(DLITIB 1 HEUTPOQLTIB 10 CYMH MOHOIIHTIB 1
nmiMdoruTie, Bu3Hadau 3a popmynoro: [3JIK = (eo3n-
HOG 1N + 6a30(]iym + MIETOIUTH + MATHIKOSIIePHI +
cerMeHrosaepHi)/(MoHoUTH + JiMdoruta) [ 16]. st
OJIepKaHHS CHPOBATKHU KPOBI TBAPUH JISKATTI TYBAJIH ITi ]
[IOBEPXHEBUM HapKo30M. JloCiPKeHHs IPOBOAMIN Ha
3-, 7-, 14- Ta 21-y 100y eKCliepUMEHTY.

J71s1 BU3Ha4YeHHSI HABAaHTAKEHOCT] alIbOyMiHy CHPO-
BaTKH KPOBIi JiraHzaMu BUKOPHUCTOBYBaJH (yopec-
uentHudt 3084 K-35, cunrezopannii B JIHY «HTK
[HctuTyT Monokpuctanie HAH Ykpaianm» (Xapkis),
SIKUM PO3YHMHSIIA B €THJIOBOMY CIIMPTI 3 MOYaTKOBOIO
koHmentpamico 0,58x1073 mons/n [1]. CupoBarky
KPOBI Iy piB PO3BOIMIN HATpiii-pochaTHuM Oyhepom
y 40 pa3ziB. /{5 BUMipIOBaHb BUKOPHCTOBYBAJIH CIIEKT-
podayopumerp «Varian Cary Eclipse» («Variany,
CILIA). [TpoBoauin aBTOMaTu4Hy KOPEKIIif0 CIIEKTPiB.
[InpuHa BXiMHOI Ta BUXITHOT ITUTHH MOHOXPOMATOPIB
cTaHoBmiIa 5 HM. DnyopecieHito 30H1a 30y1KyBain
CBITJIOM i3 JoB)kHHOIO XBIIi 420 HM. Bei ciekTpanbhi
BUMipIOBaHHA 31ilicHIoBany pu 20°C y cTaHgapTHUX
KBapLoBuXx KioBeTax 1x1x3 cm. Cnextpu 006po0iisiim
3a mporpamoto «Microcal Origin 6.0».

CraructuuHy oOpOOKy pe3yibTaTiB BUKOHYBAIH
HenapameTpuaarM MetogoM MANOVA. Po3paxyHok
MOKA3HUKIB IIPOBOJIMITH 3a JIOTIOMOTOFO ITpOrpaMu «Sta-
tistics 17.0» («SPSS Inc.», CILIA). lani mpeacTaBieHO
SK cepelHE 3HAYCHHS + MOXUOKA CepeTHBOTO.

Pe3yabTatn Ta 00roBOpeHHA

Bizomo, 110 BBENICHHS €KCTPAKTIB KPiOKOHCEP-
BOBaHMX ()parMeHTIB OpPraHiB CBUHEH 1 OPOCST CIIpUsie
HOpMaJtizalii mpouecy pernapaTuBHOI pereHeparii Ta
IMyHHOTO CTaTycy oprasismy [7, 8]. BianosinHi KiiTHHH
IMYHHOI CHCTEMH BiJirparoTh BaXKJIMBY POJIb y pETy-
nanii mpomidepartii ycix comatnyaux KinituH [9]. Ha
1-y mo0y crocTepekeHHs 3a TUHAMIKOIO 3arO€HHS
EKCTIEpMEHTAITBHUX XOJIOJJOBHX PaH BCTAHOBIICHO, 1110
MOBEPXHS paHU y TBAPHH YCIX JOCHITHUX TPYI HE
BiZpi3HsIaCS.

Ha 3-10 no0y xo010Bi panu y TBapuH rpymnu 1 ma-
JI HEOAHOPIJHY TIOBEPXHIO 3 BUCTYNAIOYMMU 1 3ama-
JAI0YMMU JIISTHKaAMHU CipOTO KONbOPY Ta TEMHIIINMH
BOTHUILIAMH B LIEHTPi, BUABJISUIMCS IpiOHI remopartii,
SIK1 HepiIKo 37uBajca Mixk coboro. IloBepxHs pan y
TBapHH rpyn 2 Ta 3 BKpuBajiacs OiIbII TOHKUM CTPY-
IIOM M’ SIKOT KOHCUCTEHIIIT.

Ha 7-y moOy B KOHTpONBHIH rpyIIi TBAPHUH XOJIOIOBI
panu Oy TOKPHUTI TUTiBKOIO PiOpuHYy, mif siKoto Gop-
MyBaJucs ciadka rpaHyIIsIIis, TIa3Mopest IEPEBasKHO
B eHTpi. Y TBapuH micis Beeaeras ECC ta EILHIT
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in ethanol with an initial concentration of 0.58%10- mol/l
[15]. The rat blood serum was 40 times diluted with
sodium phosphate buffer. Measurements were perfor-
med with Varian Cary Eclipse spectrofluorimeter
(Varian, USA). The spectra were automatically correc-
ted. The width of the input and output gaps of mono-
chromators was 5 nm. The probe fluorescence was
excited with 420 nm light. All the spectra records were
done at 20°C in 1x1x3 cm cuvettes. The spectra were
processed with Microcal Origin 6.0 software.

The results were statistically analyzed by non-
parametric MANOVA. The indices were calculated
using the Statistics 17.0 software (SPSS Inc., USA).
Data were presented as mean = SEM.

Results and discussion

It is known that the introduction of the extract of
cryopreserved fragments of pig and piglet organs contri-
butes to the normalization of regeneration course and
immune status of an organism [8, 14]. The relevant
immune cells play an important role in regulation of
proliferation of all somatic cells [11]. The first 24 hrs
of monitoring the dynamics of healing of the experi-
mental cold wounds were notable by absent differences
in the surface of wounds in animals of all experimental
groups.

To the day 3 the cold wounds in group 1 had a
heterogeneous surface with exerted and disengaging
sites of gray color and darker foci in the center, small
hemorrhages were present, often merged together. The
surface of wounds in the animals of groups 2 and 3
was covered with thinner crust of soft consistency.

To the day 7 the cold wounds in the control group
of animals were covered with a film of fibrin, under
which a weak granulation was formed, plasmorrhea
was seen mainly in the center. In the animals after
administration of PSE and NPSE the cold wounds were
of auniform pink colour and were less swollen. Marked
wound contracting was found.

To day 14 the differences in healing of the cold
wounds between the groups of animals were much
more pronounced. In the animals of group 1 the cold
wounds had the islets of fibrinous plaque, the remained
inseparable crust was present somewhere. The lesion
in the animals of groups 2 and 3 had a smooth pink
granulating surface. To day 21 in the animals injected
with NPSE the wound was healed. In case of intro-
ducing PSE the wound in one animal also was healed
completely, and in the control ones no wound healing
was observed.

To day 3 of the experiment no statistically significant
differences in wound area of the animals of control
and experimental groups were observed (Table. 1).
To day 7 the wound area in the animals of groups 2
and 3 was in 1.2 and 1.5 times less than in the control.
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XOJIOZIOBA paHa Maja PiBHOMIPHUH POXKEBHUIl KOIip,
MeHIIUI HaOpsk. BimMiueHo 3HaYHY KOHTpaKTaliro
paHH.

Ha 14-y noGy BiZMiHHOCTI B 3aTO€HHI X0JIOJOBHX
paH MiX rpynamu TBapyuH BHpakeHi 3HaYHO O1TbIIIe.
Y tBapuH rpyn# | X0N0A0Bi paHu Maiu ocTpiBIi (Gidopu-
HO3HOTO HaJIbOTY, MICISIMU 30€piraBcsi BaXKKO BiJJOKpe-
MITIOBaHUH CTPyT. Y TBapHH IpyIH 2 Ta 3 OIIKOKEH-
HSl MaJlo TJIaJKy T'PaHyITIOIYy TOBEPXHIO POKEBOTO
konpopy. Ha 21-y noOy y TBapwH, SKUM BBOIWIU
EIIHII, pana 3aroinacs. [Ipu BBenenni ECC y onniei
TBapUHU paHa TaKoX MOBHICTIO 3aroinacs, a B KOHT-
POJIBHUX IyPiB 3aTO€HHS PaH HE CIIOCTEPiranocs.

Ha 3-10 100y excriepuMeHTy CTaTUCTUYHO 3HATY-
LIMX BiIMIHHOCTEH 1010 TUIOLII PaH TBAPHH KOHTPOJIb-
HO{ Ta IOCTiAHUX TPYM He crocTtepiranocs (tadu. 1).
Ha 7-y mo6y moma paH y TBapuH rpyn 2 Ta 3 Oyia
BimnoBiaHO B 1,2 Ta 1,5 pa3u MEHITIO0, HI>K Y KOHTPOJIb-
HUX, a Ha 14-y 100y B 2,9 Ta 3,8 pa3a MeHIIO0, HIX Y
koHTpoii. OTxe, 3 7-1 700U TUT0IIa paH y TBAPHUH, IKUM
Beoauiu EIITHIT a6o ECC, Oyna cratucTuyHO 3Ha4y-
IIIe MEHIIIA, HiXK Y KOHTPOJIbHUX.

Binomo, 1o npu ekcnepuMeHTaNbHIA TepMiuHii
TpaBMi B ieprdepuuniii kposi Ha 3—14-y 100u criocTte-
PEXKEHHSI PO3BHUBAETHCS JIGHKOLUTO3, 00YMOBIICHUI
301IBpIIEHHAM KiTbKOCTI HelTpodiniB [15]. Ha 3-10
00y Ticisi MOAETIOBaHHS XOJIOJOBUX paH y LIypiB
BiJHOCHA KIJIbKICTh HEHTPO(ITEHUX JICHKOIUTIB Oyia
MPAaKTHYHO OJTHAKOBOKO TIPW BCiX YMOBax €KCIepH-
MeHTy. BigHOCHA KUTBKICTB JTiM(OINTIB TeprepruaHOi
KpoBi 3MeHIuaack i3 77,8% (Hopma) mo 52,9%
(xoHTpOINB) Ta cTanoBmia 56,1 1 50,3% mpu BBeACHHI
ECC Tta EIIIHII BignosigHo. CiocTepiraaoch TaKOXK
3MEHIIICHHS B KPOBi KUIBKOCTI €03MHO(1TIB T2 MOHOIIU-
TiB. Uepes THKAEHB MiCIs MOYaTKy EKCIIEPUMEHTY Yy
HIypiB rpynu | BigHOCHA KiJIBKICTh HEUTPOQiiB 301116~
mnacs 10 50,7%, a B rpynax 2 ta 3 nei nokasHUK
OyB 3HaYHO MEHIIMM. BiTHOCHA KiNBKICTB T1iM(pOLUTIB
y kouTponi craHoBuna 41,3%, npu BBeaenHi ECC —
62,7%, EIHHIT — 60,0%. Y TBapun rpynu 1 Taxox
CIIOCTEPITAIOCH 301IBIICHHS KiTPKOCTI €03UHOMIIB y
1,7 pa3za mopiBHSIHO 3 HOpMOIO. Taki 3MiHU JIeHKO-
IUTapHOI (OPMYIH CB114aTh PO O3UTUBHUMN BIIJIMB
€KCTPAaKTiB: 3MCHIIICHHS 3aITaJicHHS B 30HI TPaBMH Ta
BHPaKEHICTh HEKPO3y TKAHWH OPIBHIHO 3 KOHTPOJIEM.

Ha 14-y noOy excriepuMeHTY BMiCT HEHTPO]isib-
HUX JielkonuTiB B rpymi | cknaznas 30,0% (nepeBuieH-
Hsl HOpMH B 2,1 pasa), a eosunodinis — 7,0%, (nepe-
BHIIIEHHS HOPMU B 1,8 paza). Y TBapuH, SKUM BBOIMITH
€KCTPAKTH, BITHOCHA KUTbKICTh €03UHO(D1JTIB, MOHOITH-
TiB Ta IiM(pOLUTIB IPAKTUYHO BiAIOBiAaIa HOPMi.

Bimomo, mo 6arato 3axBOprOBaHb Ta MaTOJOriy-
HUX CTaHiB CYIIPOBOKYIOTHCS €HJIOTCHHOIO IHTOKCH-
Kalli€r0 Pi3HOTO CTYIEHS TSKKOCTI, SIKUH € HEMPSIMUM
KpHUTEpieM 3arajlbHOro cTany xsopux [19]. He € Buk-

npo6nemMbl KpMOOGMONOrMM M KPUOMeEeAULMHbDI
problems of cryobiology and cryomedicine

Tom/volume 25, Ne/issue 2, 2015

Tab6nuus 1. Mnowua xonogoBux paH (CM2) y AOCHIAHMX LLypIB
Table 1. Area of cold wounds (cm?) in experimental rats

YMOBU eKCNEPUMEHTY
CTtpok
CMOCTepPEeKeHHH,
noba BBepneHHA
Observation KoHTponb BBe[:lePHngl ECC ELLIHMN
term, day Control . . NPSE
introduction . .
introduction
3 4,5+0,4 3,8+0,3 3,7+0,4
7 3,4+0,3 2,8+0,2* 2,3+0,2*
14 2,3+0,3 0,8+0,1* 0,6+0,1*
21 1,6+0,1 0,5+0,1* SaroeHn
Healing
MpumiTka: * — BIGMIHHOCTI CTAaTUCTUYHO 3HAuYLLi MOPIBHAHO 3

KOHTponewm, p < 0,05.

Note: * — the differences are statistically significant if compared
with control, p < 0.05.

And to day 14 this was in 2.9 and 3.8 times, respectively,
less than in the control. Thus, starting from day 7 the
wound area in the animals injected with NPSE or PSE,
was statistically and significantly lower than in the
control rats.

It is known that during experimental thermal lesion
in peripheral blood to days 3—14 of observation the
leukocytosis develops due to increased number of
neutrophils [20]. To day 3 after the making of cold
wounds in rats the relative number of neutrophilic
leukocytes was almost the same under all the expe-
rimental conditions. The relative number of peripheral
blood lymphocytes decreased from 77.8% (norm)
down to 52.9% (control) and was 56.1 and 50.3% in
case of introducing the PSE and NPSE, respectively.
There was also a decrease in the number of blood
eosinophils and monocytes. A week following the start
of experiment the rats of group 1 had a relative number
of neutrophils increased up to 50.7% and in the groups
2 and 3 this index was much lower. The relative
number of lymphocytes in the control was 41.3% and
62.7% when PSE was administered, in case of using
NPSE that was 60.0%. In the animals of group 1 there
was also observed an 1.7-fold increase in the number
of eosinophils if compared with the norm. These
changes in leukogram suggest a positive effect of the
extracts, i. e. areduced inflammation in the lesion site
and evidence of tissue necrosis if compared to the
control.

To day 14 of the experiment the content of neutro-
philic leukocytes in group 1 made 30.0% (exceeding
the norm by 2.1 times), and for eosinophils it was 7.0%
(exceeding the norm by 1.8 times). In the animals
injected with the extracts, the relative number of
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JIIOYCHHSIM 1 TepMivHi TpaBMH. [loKa3HUKaMU CTYTICHS
BUPaKEHOCTI CHIOT€HHOI IHTOKCHKAIIIT Ta CTaHy ajiar-
TaIiTHOTO MTOTEHITiAITy OPTaHi3My BBaXKarOThCS 1HTET -
paNbHI JISHKOIUTAPHI 1HACKCH, B IKUX BUKOPUCTAHO
CKJIaJI0BI1 JJEUKOIUTapHOI (hopMyIH.

Bu3naueHHs HUX 1HIEKCIB, YaCTHHA SIKUX 3Mi-
HIOETHCS BXKE B TIPETHO30JIOTIYHAN TIepio T a0 Ha Haii-
OINBII paHHIX CTaAisgX 3aXBOPIOBaHHS, JO3BOJISE
OI[IHUTH B JUHAMIIli CTaH PI3HUX JAHOK IMYHHOI
cucteMu 0e3 BUKOPUCTAHHS CICI[iaIbHUX METOJIB
nociipkenns [16]. [Ipu kaiHIYHOMY JOCIIIKEHHI
migsunieras [3JIK Moxke CBIIUNUTH PO aKTHUBHICThH
3armajpHOro MPOIeCy i MOPYHICHHS IMYHOJIOTIYHOL
PCaKTUBHOCTI.

Ha 3-10 100y micist HaHeCEeHHS X0I0A0BOI TPaBMH
KOHTponsHUM TBapuHaM [3JIK nepesuiiyBaB HOpMY
B 4,8 pa3a ta B 3,6 1 4,2 pasa npu BBegenni ECC abo
EIIHIT (Tabmn. 2). HaiiGinpim BupaxeHi BiqMiHHOCTI
[3JIK 6yno BcTaHOBJIEHO Ha 7-y 100y €KCIIEPUMEHTY.
VY mypiB rpynu 1 cnoctepiranocs mogaiblie HOTo
migsumenss 3 1,01 no 1,49, a y TBapuH iHIIUX rpyn
BiZI0YBaJIOCS 3MEHIIICHHS TIOPIBHAHO 3 3-10 1000t10. [Tij
Yac BBEICHHS TBapHHAM 13 X010/10BO0 TpaBmoro ECC
BennunHa [3JIK ckinagana 34%, a mpu EILTHIT - 46%
BiJl KOHTPOJILHUX 3HaueHb. Ha 14-y mo0y moka3HUK
3MEHIIyBaBcs B yCiX rpynax tBapuH. Ha 21-y no0y y
TBapuH rpyn 2 ta 3 [3JIK csaras 3HaueHs HOpMH. Lle
MO>KE CBITUUTH IIPO T€, 10 BBEIECHHS TBApUHAM EKC-
TPAKTiB 3MEHILY€ BUPAKEHICTh 3allaJIbHOTO MPOLECY
Ta HOPMaJIi3y€e IMyHHI peaKIIii.

Peakmii T10JI € BinbHOpaguKanhbHAMH, BOHHU TI0-
CTiliHO BiZOyBalOThCS B OPTaHi3Mi Ta aKTUBYIOTHCS
mpu 0araThOX MATONOTIYHUX Mpolecax. TepmiuHa
TpaBMa TaKOX CYITPOBO/KYETHCS aKTHBAIII€I0 PEaKITii
[TOJI [6]. Y HOpMalIbHOMY CTaHI CTUMYIISILS BUTBHO-
PaauKaJIbHOTO OKUCICHHS JIMIIB KOMIEHCYEThCS
aJleKBAaTHUM ITiIBUILEHHAM aKTHBHOCTI aHTHOKCH-
nmanTHOI cuctemu [17]. Ilpu maronoriunux 3MiHax B

Tabnuusa 2. Benuuuxa 131K y gocnigHmx wypis
Table 2. Value of LSI in experimental rats

CTpok cnocTepexeHHA, noba

YMoswy Observation term, day

eKCrnepuMeHTy
Experimental

conditions 3 7 14 21
Hopma 0,21
Norm

Konrpone 1,01 1,49 0,70 0,29

Control

BeepneHHA ECC

PSE introduction 0.75 0,51 0,34 0,15
BeepneHHA
ELLIHMN
NPSE 0,89 0,69 0,41 0,23

introduction
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eosinophils, monocytes and lymphocytes was almost
the same as in the norm.

It is known that many diseases and pathological
states are accompanied with endogenous intoxication
of varying severity, which is an indirect criterion of
general condition of patients [26]. Thermal injury is
not an exception. Integral leukocyte indices, including
the components of leukogram, are considered as the
parameters of the severity of endogenous intoxication
and adaptation potential state of the body.

The determination of these indices, some of which
change already in pre-nosological period or at the
earliest disease stages, enables the dynamic assess-
ment of the status of various links of immune system
without involving of specific research techniques [21].
Anincrease of LSI in a clinical study may indicate the
activity of inflammatory process and disorders of
immunological reactivity.

To day 3 after making a cold lesion to the control
animals the LSI exceeded the norm by 4.8 times, and
it did 3.6 and 4.2 times after introduction of PSE or
NPSE, correspondingly (Table 2). The most pronoun-
ced differences in LSI were found to day 7 of the
experiment. There was its further improvement in group
1 rats from 1.01 to 1.49, and in other animal groups
there was a decrease if compared to day 3. In the
animals with cold injury introduced with PSE the LSI
value was 34%, and for NPSE it made 46% of the
control values. To day 14 the index decreased in all
the groups of animals. To day 21 the LSI values in the
animals of the groups 2 and 3 reached the normal ones.
This may indicate that the introduction of the extract
to the animals reduced the severity of inflammation
and normalized the immune responses.

LPO consists of free radical reactions, they occur
permanently in an organism and are activated under
many pathological processes. Thermal injury is also
accompanied by activation of lipid peroxidation reaction
[6]. Normally the stimulation of free radical oxidation
of lipids is compensated by adequate increase in acti-
vity of antioxidant system [22]. Pathological changes
in an organism originated due to several reasons are
accompanied with an imbalance between free radical
processes intensity and functional activity of antioxidant
systems. This results in a rapid exhaustion of antioxidant
pool.

To day 3 of the experiment TBARS levels in the
animals administered with PSE exceeded the norm by
1.3 times, and in control and in case of NPSE it was
1.7 times higher than the norm (Table 3). TBARS level
in the control group to day 7 continued to rise from 7.1
to 8.9, and in the groups with introduced PSE and
NPSE it vice versa decreased if compared with the
control (51 and 64%, respectively). In groups 2 and 3
the TBARS level normalized to day 14 of the expe-
riment, and in group 1 this occurred only to day 21.
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OpraHi3Mi BHACHiJOK Pi3HUX NPUYHUH PO3BHUBAETHCA
qucOanaHc MiXK IHTEHCHUBHICTIO BUTBHOPaIUKATBHIX
IIPOIIECiB Ta ()YHKIIIOHATHHOI aKTUBHICTIO aHTHOKCH-
naHTHUX cucteM. [Ipu npomy BinOyBaeThCs MIBHIKE
BHCHA)XEHHSI aHTHOKCHJJAHTHOTO ITOTEHITiay.

Ha 3-10 100y excnepumenty piBenr TBKAII y
TBapuH, sikuM BRoamiu ECC, nmepeBuiryBaB HOpMy B
1,3 paza, a B koHTpO:i Ta mipu BBeaenHi EIITHII — B
1,7 paza (ta6m. 3). Pisenp TBKAII y KoHTpOJNBHIiA
rpyni Ha 7-y 100y mpoaoBxKyBaB 3poctartu 3 7,1 1o
8,9, a B rpynax 3 BBefeHHssM ECC ta EIIIHII naBnaku
3MEHIIMBCS MOPiBHIHO 3 KoHTponeM (51 ta 64%
BianoBigHo). Y rpynax 2 ta 3 piseas TBKAII nHopma-
ni3yBaBcs Bke Ha 14-y noOy ekcrepuMeHTy, a B
rpymi | —numre Ha 21-y no0y.

Bigomo, mo XJI cynpoBoKye OKHCITIOBaTIbHI €K30-
TepMiuHI peakiii, mepeBa)xHO JIAHIIOTOBI, K1 PO3BH-
BaIOTHCS 32 paIuKaILHUM MexaHi3MoM [5]. [Tokazano,
110 IHTEHCHBHICTH CBITIHHA MPOTOPIIiifHA IIBUIKOCTI
pexomOiHartii BitbHUX pannkaiiB. OCKUTBKY iX BIAaCHE
CBITIHHSI Ty’Ke CJTa0Ke, HOTO BUMIPIOBATH BaXKo. Jleski
JIOCITTHAKY 3pOOIITH CTIpOOY TIOCHITUTH CBITIHHS JI0/1a-
BaHHSM JIO IJIa3MHU KpOBi OapBHUKIB, IEPEKUCY BOAHIO,
10HIB IBOBAJICHTHOTO 3aJi3a Toio [ 14, 22]. BctaHoB-
JIeHo, 0 cBiTiocyMa XJ1, sika iHyKoBaHa JBOBaJICHT-
HUM 3aJ1i30M, IPOTNOPLiiiHA KiJTBKOCTI BUTbHUX pajiu-
KaJiB, a iHAyKOBaHa MEPEKUCOM BOAHIO — CTIHKOCTI
010JIOTIYHOT CUCTEMH JI0 BITbHOPAJIUKAIEHOTO OKHC-
JICHHSI.

Ha 3-10 100y B ycix eKcreprMeHTaIbHHUX TPyImax
cBiTiiocyma XJI cupoBaTku KpoBi, iHIykoBaHOT Fe?”,
Oyna CTaTUCTHYHO 3HAYyIle OLTBIIOI0, HIXK Yy HOpMI
(Tabm. 4). Ha 7-y noOy 11e#t moKa3HUK JEII0 3MEHIITY-
BaBCSl, aJie P BBEICHHI €KCTPAKTIB OiNIbII iHTEHCHB-
Ho. Tak, y rpyni 3 nanuii nokasuuk OyB y 2,1 pasa
MeEHIINM, a y Tpyni 2 — B 1,2 pa3za. Ha 14-y no0y cno-
cTepiranocs noaajblle 3MEHILIEHHS CBITIIOCYMH 1 Ha
21-y no0y B rpynax 2 Ta 3 MoKa3HHK IIOBEPTaBCs 10
HOPMH, a B KOHTPONBHI rpymi B 1,2 pa3a nepeBHIyBas
HOPMY.

SIx ButHO 3 TAOM. 5, cBiTIIOCYMa iHyKoBanoi H O,
Ha 3-10 100y B yCiX €KCIIEPIMEHTAFHHUX TPyTIax BHIIIA,
HiX y HOpMi. Ha 7-y moOy 11e#i OKa3HHK B yCiX eKCIIe-
PYMEHTAIILHUX TPYTIax JEII0 3MEHIIIUBCSL, aJie TIPH BBe-
JI€HHI eKCTPaKTiB BUSABJICHO OUTBIII 3HAYHE HOTO 3MEH-
wenHs1: ECC — B 1,7 paza, EILIHII — B 1,3 paza. Ha
14-y no0y exciepumeHnTy cBiTiocyma XJI B ycix rpy-
nax TBapHH NOCTYIIOBO 3MEHILIMIIAc, a Ha 21-y 100y
B rpymnax 2 1a 3 1ei Noka3HUK [OBEPTABCS JO HOPMH.

Hocmimkenns B1acHoi (ryopecteHii 0i010riaHux
MaTepialliB He 3aBXIH JO3BOJIAE OJepKaTH OaxkaHy
iH(OopMaIlito Tpo 00’ €KT. Y TaKOMy BUTIA/IKy BUKOPHC-
TOBYIOTH IITY4Hi (ryopodopu, TOOTO criemiaabHO CHH-
Te30BaHi pEYOBUHH, K1 MAIOTh CIIEIU(IIHHIA CTIEKTP
(dhmyopecrientrii a0o B BUIBHOMY CTaHi, a00 TTpH 3B’ 513Y-
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Tabnuusa 3. PiseHb TBKATIT (Mkmonb/n) y cupoBaTLi
KpoBi AocnigHuX Lypis
Table 3. TBARS level (umol/l) in blood serum
of experimental rats

CTpoK crnocTepeeHHa, noba

Ymosn Observation term, day

eKCrnepuMeHTy
Experimental

conditions 3 7 14 21
Hopwma 4,2+0,3
Norm

Konrpone 7,1+0,5' | 8,9+0,7' | 6,5+0,4 | 4,3+0,3
Control

Beepnenna ECC

1.2 2 2
PSE introduction 5,6+0,4 4,6+0,3 4,1+0,3 4,3+0,4
BeepneHHA
ELLIHM 12 12
NPSE 6,2+0,56 5,7+0,4 4,4+0,3 4,2+0,4
introduction

MpumiTka: BiAMIHHOCTI cTaTMCTMYHO 3Hauywi (p < 0,05) nopis-
HSIHO 3: ' — HOPMOIO; 2 — KOHTPOSEM.

Note: the differences are statistically significant (p < 0.05) if
compared with: ' — norm; 2 — control.

The CL is known to accompany oxidative exo-
thermic reactions, mainly the chain ones, which develop
by involving radicals [5]. It was shown that the lumi-
nescence intensity was proportional to the rate of recom-
bination of free radicals. As their own luminescence is
very weak, it is difficult to be measured. Some resear-
chers have attempted to enhance the luminescence by
supplementing the blood plasma with the dyes, hydrogen
peroxide, ferrous iron ions etc. [19, 23]. It has been
established that the light sum of CL, induced by ferrous
iron is proportional to the amount of free radicals and
the hydrogen peroxide induced one depends on the
resistance of biological system to free radical oxidation.

To day 3 in all the experimental groups the CL light
sum of blood serum induced by Fe?* was statistically
and significantly higher than normal one (Table 4). By
day 7, this index decreased slightly, and more inten-
sively if the extracts were introduced. In group 3 the
index was 2.1 times lower, and in group 2 this was by
1.2 times. To day 14 there was further reduction of
light sum and to day 21 in the groups 2 and 3 it returned
back to normal one, and in the control group it was 1.2
times higher than normal one.

Table 5 shows that the light sum of CL induced by
H,0, to day 3 in all the experimental groups was higher
than normal one. To day 7 the index in all the expe-
rimental groups decreased slightly, and the introduction
of the extracts resulted in its significant decrease: with
PSE in 1.7 times and in 1.3 times with NPSE. To day
14 of the experiment the CL light sum in all the groups
of animals gradually decreased, and to day 21 it retur-
ned to norm in the groups 2 and 3.
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Tabnuusa 4. Ceitnocyma XJ1 cupoBaTku KpoBi AOCNIOHUX
LypiB, iHaykoBaHoi Fe?*
Table 4. Fe?-induced CL light sum in blood serum
of experimental rats

Tabnuua 5. Ceitnocyma XJ1 cmpoBaTku KpoBi AOCIIAHUX
Lwypis, ingykosaHoi H,O,
Table 5. H,O, -induced CL light sum in blood serum
of experimental rats

v CTpoK criocTepeeHHA, noba y CTpoKk crnocTepeeHHa, noba
MOBU Observation term, day MOBI Observation term, day
EKCNepuMeHTy eKCnepumMeHTy
Experimental Experimental
conditions 3 7 14 21 conditions 3 7 14 21
Hopma 7946 Hopma 17311
Norm Norm
Korrpone 375+31" | 292422 | 135+10" | 987 Konrpone 506+48' | 450+41' | 245+20' | 192+16
Control Control
BeepnenHa ECC | 1.2 ) Beepenna ECC 4 12
PSE introduction 254 +22 142 +11 84+7 68+5 PSE introduction 411+£32 271+21 199+14 184+£15
BeeneHHA BeepneHHA
ELLIHM T T 2 ELLIHMN , 12
NPSE 296+ 24 254 +23 89+6 85+7 NPSE 436+39 341+£30 205+16 166+12
introduction introduction
MpumiTKa: BiAMIHHOCTI cTaTUCTMYHO 3Hadywi (p < 0,05) nopiB-  lMpwuMmiTKa: BiAMIHHOCTI cTaTMCTM4HO 3Hadywi (p < 0,05) nopis-
HSIHO 3: ' — HOPMOIO; 2 — KOHTPOIEM. HSIHO 3: ' — HOPMOIO; 2 — KOHTPOMEM.
Note: the differences are statistically significant (p < 0.05) if  Note: the differences are statistically significant (p < 0.05) if

compared with: ' — norm; 2 — control.

BaHHI 3 TUM YH TUM 00’€KTOM mociimpkeHHs [12].
®myopecieHist TAKUX PEYOBHH (30H/1B), SIK IPABUIIO,
Ma€ BUCOKUH KBaHTOBHH BUXiJI Ta TOCTATHBO BEIUKHUIA
TEPMiH >KUTTSL.

OnyopecueHTHI 30HOU YyTIUBI A0 CTPYKTYPHO-
($yHKIIOHATBHHUX 3MiH Y 010JIOTiYHMX MeMOpaHax,
MIKPOB’SI3KOCTI 1X JIimigHOTO Oirmapy, 3B’ s3yBaHHS 3
OiIKaM¥ Ta IHIIAMHU PEIOBHHAMHE, CTPYKTYPHUX ITepe-
OymoB y OinKkax, 3MiHI MEMOpPaHHOTO MTOTESHITIaTy Ta
KOHIICHTpaIlii BHY TPIITHEOKIITHHHOTO KAJIBIIIIO Ta iH.
OryopecIieHTHI 30HId BUKOPUCTOBYIOThCS IS JTiar-
HOCTHUKH Ta MPOTHO3Y PO3BUTKY 3aXBOPIOBAaHb, BUSIB-
JIeHHA (aKTOPiB PU3HUKY Ta KOHTPOIIIO €(PEeKTUBHOCTI
niKyBaHHS [24].

Ha 3paTtHOCTi HU3BKOMOJIEKYJISIPHHUX JIraHJiB
BUTICHATH QuiyopecueHTHH 30H] K-35 i3 meHTpis
3B’A3yBaHHA Ha MOJIEKYJIi CHPOBAaTKOBOTO allbOyMiHy
JIIOIWHHE IPYHTYEThCs po3poonenuii [.E. JlooperoBum
1 CITIBaBT. METOJ BU3HAYCHHS CTYNCHS 1HTOKCHKAIII{
OpraHi3My pe4OBHHAMH, K1 yTBOPIOIOTHCSA B IIPOIIECi
KUTTENISUTFHOCTI a00 HAAXOMATH 13 30BHINTHBOTO
cepenonua [ 1]. Takoxk Oyi1o mokazaHo, Mo 0apBHUK
K-35 mMoxe OyTH BUKOPHUCTAHHM JUTSI OIIIHKY CTYTICHS
HaBaHTaKEHHS JIIraHAaMH Pi3HOTO TOXOPKEHHS CHPO-
BaTKOBOro anbOyminy mypiB [10]. [HTeHCUBHICTD
¢yopecueHLii Hboro 30H4a THM MEHILA, YUM Oinblie
anbOyMiH HaBaHTaXEHUH JIiraHAaMu.

[Ipu BU3HAueHH] iHTEHCHBHOCTI (ryopeceHmii
3oH1a K-35 y cupoBarui kpoBi 1ypiB Oys0 BCTaHOB-
JIEHO, IO Ha 3-f0 100y B YCiX eKCIIepUMEHTATbHUX
rpynax TBapuH iIHTEHCHBHICTB (DITyopecIieHIIii 30H1a B
1,5-1,7 pa3a Hmwxk4a HOpMU (Tabm. 6). Ha 7-y moOy
BOHA JEMIO0 301IbIINIIACS, ajie¢ B TPYIi 3 BBEACHHIM
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compared with: ' — norm; 2 — control.

Studies of intrinsic fluorescence of biological samp-
les do not allow the persisent obtaining of the expected
information about the object. To overcome such ob-
stacles one uses artificial fluorophores, i.e. purpose-
fully synthesized substances with a specific spectrum
of fluorescence either in a free state or if being bound
to one or another research object [16]. Fluorescence
of these substances (probes) typically has a high
quantum yield and satisfactory lifetime.

Fluorescent probes are sensitive to structural and
functional changes in biological membranes, microvis-
cosity of their lipid bilayer, binding to proteins and other
substances, structural rearrangements in proteins,
alterations in membrane potential and calcium concent-
ration inside a cell etc. Fluorescent probes are used
for the diagnosis and prognosis of a disease develop-
ment, identifying the risk factors and monitoring the
treatment efficiency [27].

The method developed by G.E. Dobretsov et al.
for determining the level of an organism intoxication
by the substances formed during vital activity or
entered from the environment [15] is based on ability
of low molecular ligands to displace the fluorescent
probe K-35 from the binding centers situated on a
molecule of human serum albumin. It was shown that
the dye K-35 could be used to assess the level of rat
serum albumin loading by ligands of different origin
[12]. The probe fluorescence intensity is the lower,
the more loaded albumin by ligands is.

Assessing the fluorescence intensity of probe K-35
in blood serum of rats allowed to found that to day 3
the fluorescence intensity of the probe in all the expe-
rimental groups of animals was in 1.5-1.7 times lower
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ECC e 36inpmienns He3naune. Ta Bxe Ha 14-y mo0y
B TpyIax 3 BBEJICHHSIM EKCTPAKTIB LIeH MOKa3HUK JIOCS-
rae HOpMH, TO/1 SIK B KOHTPOJIBHiH rpyITi HOpMatizaris
BinOyBaeTbest nume Ha 21-y 100y €KCIIEpUMEHTY.
OTxe, y TBapuH, IKUM BBOJIWIN EKCTPAKTH, HABAHTAa-
KEHICTh aIbOyMiHY JliraHJaMH 3MEHIIYETbCS [IBHI-
1€, HK y KOHTPOJIbHUX TBapHH.

Takum 4MHOM, SIK BUIHO 3 HaBEOEHUX JaHUX,
MOYMHAIoun 3 7-1 100w TuIoIIa paH y TBapwH, SKUM
Beonuiu EIIHIT a6o ECC, cratuctuyHo 3HAUyIIE
MEHIIIA, HIXK Y KOHTPOJIBHUX IIypiB. OTXKe, AOCTIIKY-
BaHI €KCTPaKTH MPHUCKOPIOIOTH 3aTOEHHS XOJIOJ0BUX
pan B ekciepumenTi. [IpoTe, MexaHi3M ix aii, ckopire
3a Bce, pi3HuiL. MoKHa IPUITYCTUTH, 10 TKAHUHOCTIE-
nudivHi MenTUAH, SKi BXOASTh a0 ckiaamny EITHII,
HOPMAJi3yI0Th 200 CTUMYITIOIOTH MPOMi)epaTuBHY aK-
THBHICTb KJIITHH IIKIPH IIPU TPaBMi. A BBEJICHHsI TBAPHU-
HaMm ECC mo3uTHBHO BIIIMBAaE Ha IMyHHHUI cTaryc
OpraHi3My, B TOMY YMCIIi 1 Ha TiIM(QOLUTH, BiANIOBIHA
YacTUHA SKUX Oepe ydacTh y peryisuii KIiTHHHOTO
pocTy comaTnyHuX TKaHuH [9]. Take npuIyeHHs omo-
CEPEAKOBAHO MiATBEPIKYETbCS THM, IO y TBApHH,
skuM BBoauIM ECC, BiTHOCHA KIIBKICTh JTIM(OILIUTIB
Ha 14-y noOy mpakTUYHO BiAmoBijama HOpMI, Ha
BiIMiHY Bix KoHTpomo. OTpuMaHi 1aHi TaKOX CBiA-
4arb, M0 Y TBAPHH 13 XOJOJOBOIO TPABMOIO, SIKUM
BBOJWIM €KCTPAKTH, 3MEHIIYETHCSI IHTEHCUBHICTD
BUTBHOPAIMKAILHOTO OKUCJICHHS JIMiAIB Ta PiBEHb
TBKAIIy cupoBarii KpoBi, a 0T>Ke 1 BUpaKeHICTh Ipo-
Lecy 3anajieHHs. Y IUX TBAPHH TAKOXK 3MEHIIYEThCS
HABaHTAXEHICTb a1b0yMiHY JIiraHJaMH.

VY nopanpmioMy IUTAHY€THCS AOCHIOUTH BIUIUB
cuitpHOTO BBenenHss EIIHII ta ECC na mpouec
3aro€HHs XOJIOA0BUX PaH y MIypiB.

BucHoBKkH

Yeenenns tBapuram EIITHIT a6o ECC npuckoproe
3aro€HHS X0JIOOBUX paH, CIpHUs€e OLIbII paHHIH HOP-
MaJizaiii popMyIu KPOBi Ta 3SMEHIIIEHHIO €HIOTEHHOT
IHTOKCHKAL] opraHismy. Y TBapHH i3 X0JI0[JOBOIO TPaB-
MOI0, IKHM YBOJMIIN €KCTPAKTH, IHTCHCUBHICTD BiJlb-
HOPAJNKATBHOTO OKUCIIEHHS JIIITiIiB 1 KOHIIEHTpAITis
TBKAII y cupoBarui KpoBi 3MEHLIYIOTHCS OiJbII
LIBUIKUMH TEMIIAMH HOPiBHSIHO 3 [IUMH IOKa3HUKAMH
y KOHTPOJIbHUX TBapHUH, SIKUM YBOAWIH (i310710T1HHUI
pO34HH. Y TBapUH i3 XOJIOJOBOIO PAHOIO 301IBITYETHCSI
HaBaHTAXXCHICTh abOyMiHY JIiraHaMH, a IPU BBEJICH-
HI JOCJIDKEHUX eKCTPAKTIB LIeH MOKa3HUK HOpMaTi-
3YEThCS B OUIBII PaHHI CTPOKH.

NMitepatypa
1. AnbOGyMUH CbIBOPOTKM KPOBMW B KMMHUYECKOW MeauuuHe /
Mog pen. HO.A. TpbidyHoBa u I.E. [Job6peuoBa. KH. 2. — M.:
FO0TAP, 1998. — 440 c.
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Tabnuusa 6. IHTeHcKBHICTb chnyopecueHLii (YMOBH. 0o4,.)
3oHaa K-35 y cmpoBaTui KpoBi 4oCnigHMX LWypiB
Table 6. Fluorescence intensity (arb.units) of K-35 probe
in blood serum of experimental rats

CTpoK crnocTepexeHHa, noba

Ymosu Observation term, day

eKCnepuMeHTy
Experimental

conditions 3 7 14 21
Hopma
Norm 408 £29

KoHTponb 1 1 4
Control 234+17 276+21 302+29 369+31

Beepnenna ECC

1 1 1,2
PSE introduction 245+19 249+10 399+17 378+36
BeepneHHA
ELLIHM 4 1 2
NPSE 266 +23 295+9 413+15 396 +32
introduction

MpumiTka: BiAMIHHOCTI cTaTMCTMYHO 3Hauywi (p < 0,05) nopis-
HSIHO 3: ' — HOPMOIO; 2 — KOHTPOSEM.

Note: the differences are statistically significant (p < 0.05) if
compared with: ' — norm; 2 — control.

than the norm (Table 6). To day 7 it increased slightly,
but in the group with the PSE introduction this rise
was insignificant. Already to day 14 in the groups with
the introduced extracts the index approached the norm,
while in the control group the normalization occurred
only to day 21 of the experiment. Thus, in the animals
injected with the extracts, the albumin loading with
ligands decreased faster than in the control animals.

Thus, as the provided data demonstrate, the area
of wounds in the animals injected with NSEP or PSE
was statistically and significantly lower than in the
control rats starting from day 7. So, the studied extracts
accelerate the healing of cold wounds in the experi-
mental conditions. However, mechanism of their action
is likely different. We can assume that tissue specific
peptides, which are the components of NSEP, stimulate
or normalize a proliferative activity of skin cells post
trauma. The introduction of PSE to the animals
positively affects an immune status of the body,
including lymphocytes, the relevant part of which is
involved into regulation of cell growth in somatic tissues
[11]. This assumption is indirectly confirmed by the
fact that in the animals which were administered with
PSE, the relative number of lymphocytes to day 14
was almost equal to the norm, in contrast to the control.
The findings also show that in the animals with cold
injury treated with extracts the intensity of free radical
oxidation of lipids and TBARS level in serum reduce,
and hereby the severity of the inflammation process
does. In these animals albumin loading with ligands is
also reduced.

Following investigation would be targeted to the
impact of a combined administering of NPSE and PSE
on cold wound healing in rats.
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Conclusions

Treatment of the animals with either NPSE or PSE
accelerated the cold wound healing, promoted an
earlier normalization of blood counts and decreasing
an endogenous intoxication. In the animals with cold
lesion, which were administered with the extracts, the
intensity of free radical oxidation of lipids and TBARS
concentration in blood serum decreased more rapidly
if compared with the indices in the control animals
administered with physiological saline. In the animals
with cold wound the albumin loading with ligands
increased, and when introducing the studied extracts
the value was normalized at earlier terms.
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