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I/Isyqajm BJIMAHUE CYCIICH3WUU CBCIKEBBIICIICHHBIX U KDUOKOHCEPBUPOBAHHBIX ME3CHXUMAJIbHBIX 3M6pI/IOHa.III>HLIX KJICTOK (M:)K)
Ha aKTUBHOCTb pC€IapaTUBHBIX IPOLECCOB B 0)KOTOBOH paHe. HOJ’Iy‘{CHHHS pe3yabTaThl MOKa3ajau, 4TO JKH3HECIIOCOOHEIE
CBCIKCBBIACIICHHBIC U KDUOKOHCEPBHUPOBAHHBIC 3M6pI/IOHaJ'II>HI>I€ KIICTKH 06HaHaIOT CIIOCOOHOCTBIO YCKOPATL NPOLECCHI PEOTTUTEIIN3aAIUN
paHeBOro )qu)ema. OCOOECHHOCTIMH UX IIEUCTBUS SBIISIOTCS OTCYTCTBUEC rpy60r0 CTpyIia B IPOLECCE€ BOCCTAHOBJICHUA KOXHOI'O

MIOKpOBa U (POPMHUPOBAHKE KOCMETHIECKOI1 pyOI[0BOH TKaHU.

Knrouesvie cnosa: me3eHxuManbHbIC 3M6pI/IOHaHLHBIC KJIETKH, KPHUOKOHCCPBUPOBAHUE, OJKOT'OBas1 paHa, periapaTUuBHBIC IIPOLICCCHI.

Bupuanu BIuMB cycneH3ii CBIKOBHAIIEHUX 1 KPIOKOHCEPBOBAaHMX ME3CHXIMAaIbHUX eMOPIOHAIBHUX KIITHH Ha aKTHBHICTH
penapaTuBHIX IPOLIECIiB B OMIKOBIiH pani. OTprMaHi pe3yiIbTaTH ITOKa3aJlH, 0 )KUTTE3TATHUM CBIKOBUIUICHUM 1 KpIOKOHCEPBOBAHIM
eMOpiOHAIBHUM KJIITHHAM BJIacTHBA 3IaTHICTh MPHCKOPIOBATH MPOIIECH peemiTenizamii paHoBoro aedekry. OcoOMuBOCTAME X Hii €
BIJICYTHICTB Tpy0OTr0 CTpyIa B MPOIEC] BiTHOBICHHS IIKiPSTHOTO MOKPUBY Ta (OPMYBaHHS KOCMETHYHOI pyO1IeBOT TKAaHUHH.

Knrouoei cnosa: Me3eHxiManbHi eMOpioHANBHI KIITHHH, KPIOKOHCEPBYBaHHS, OMIIKOBA PaHa, peapaTUBHI MIPOIECH.

The influence of both freshly isolated and cryopreserved mesenchymal embryonic cells (MEC) on reparative process activity in
a burn wound was studied. Obtained results have shown the viable freshly isolated either cryopreserved embryonic cells are capable
of accelerating the wound defect re-epithelization processes. No rough scar during the skin recovery process and cosmetic cicatrix

tissue formation are peculiar for their effect.

Key-words: mesenchymal embryonic cells, cryopreservation, burn wound, reparation processes.

HecMoTps Ha TO, 4TO 3aKOHOMEPHOCTH 3aXKUB-
JIEHUS paH pa3Iu4HON STHOJIOTUHU B KIIMHUKE U SKCIIe-
pUMEHTe M3ydanu MHorue aBTopsl [1, 9], Bompoc
MEXaHU3MOB BOCCTAHOBUTEIBHBIX MPOLIECCOB 3aKUB-
JIGHUS PaH OCTAETCS aKTyaJTbHBIM.

CoBpeMeHHasT MEIUIIMHA HUCIIOJIB3YyeT OOJIBIIOe
KOJIMIECTBO OMOTEXHOJOTHUECKUX METOMOB IS
JICYCHHS 0’KOTOBBIX PaH: KOJUIATreHOIUIACTHKA, TTac-
THKAa KPUOKOHCEPBUPOBAHHON KCEHOKOXKEH, MpUMe-
HEHHE PA3IUIHBIX OHOTOIUMEPOB, HO 3TH METOJIBI
JlaJIeKo He BcerJa 00eCNeuynBaroT MOJHOICHHOE
3aKUBJICHHE Je()EeKTOB KOXKHOTO TTOKpoBa [3].

HaxornuieH 3HaYUTENbHBIN MONOKUTEIbHBINA OIBIT
[0 JICYCHUIO 0>KOTOBBIX PaH METOAAMHU KJIETOYHOH
TEpanuu MyTeM BBEICHUS B 30HY 03KOI'OBOM TPaBMBbI
AJUIOT€HHBIX KYJIBTUBUPOBAHHBIX KJIETOK — KEPATUHO-
uuToB M GuOPOOIACTOB B3POCIIOro YejoBeka [7].

B oTinyme oT KJIETOK B3pOCIIOr0 OpraHu3Ma 3mo-
pHOHATBHBIE KJIETKH 00J1aJatoT 60Jiee BBICOKUM IIPO-
Ju(epaTUBHBIM MTOTEHIIMAIOM, CIIOCOOHBI K MYJIBTH-
[MOTEHTHOM AU(PEPEHIIUPOBKE B OTBET HA CTUMYJIbI
OKPY’KaOIIEeH Cpepl, OHM IUIACTUYIHBI U BBEI3BIBAIOT
MEHBUIYI0O HUMMYHHYIO PEAKIUIO CO CTOPOHBI OPraHu3-

Despite the fact that peculiarities of wound healing
of different etiology in clinics and experiment have
been studied by a number of authors [1, 9] the question
on the mechanisms of recovering processes in wound
healing has still remained unsolved.

Current medicine applies a great many biotech-
nological processes for burn treatment: collageno-
plastics, plastics with cryopreserved xenoskin, use of
various biopolymers, although those methods not
always provide a complete healing of a skin surface
defect [3].

There has been accumulated a considerable positive
experience on burn treatment using the methods of
cell therapy by injecting allogeneic cultured cells: adult
human keratinocytes and fibroblasts [7].

In contrast to an adult organism the embryonic cells
are known to possess higher proliferative potential,
capable of multipotent differentiation in response to
environmental stimuli, they have the properties of
plasticity and cause less intense immune response in a
recipient [8, 12]. Also, embryonic cells comparing to
those derived from adults, comprise and produce a
greater amount of various growth factors, antioxidants,
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Ma perunuenTa [8, 12]. Kpome atoro, sMOproHanbHbIE
KJIETKH COIEpKaT U NPOAYyLUPYIOT OoJiblie, YeM
KJIETKH B3pOCJIOr0 OpraHu3Ma, pa3InIHbIX POCTOBBIX
(akTOpPOB, AHTHOKCHJIAHTOB, IPOTUBOBOCIATIUTEIb-
HBIX COSTMHEHU, PETYISTOPHBIX MenTuaoB. O0nanast
MOIIIHBIM OMOJIOTUYECKUM ITOTEHIIAIOM, OBICTpEe U
aKTHBHEE BOBJIEKAs PECYpChl OPTaHW3Ma PEIUITHEeHTa
[13], oMOproHanbHbIE KIETKH MPEANOI0KUTEIHHO
MOTYT BO3JEWCTBOBATh M Ha MPOIIECCHl PEIaparyi.
BrimenepeuncieHHbIE UX CBOMCTBA MO3BOJISIIOT
paccMaTpuBaTh KaK MEPCIIEKTUBHBINA 00BEKT KIETOU-
HOM Tepamuu Jisl JeUYeHHs 0°KOTOBBIX paH.

Pazpaborannsiii B UTTIKuK kneTounslii ”MMyHO-
Oouonoruueckuii npenapar “Me30KIeTKH” — 3TO TeTe-
pOTeHHas KJIETOYHAs CyCIIeH3UsI HMOpPHOHA YeIoBeKa
7-12 nepens recraumu [11]. [lepBuunasd cycneHsus
3THUX KJIETOK MPEACTABIIEHA MPEANIECTBEeHHUKAMU
pa3auyHON cTeneHu MTudhEepeHITUPOBKH ME30Iep-
MaJIbHOTO, 3KTOJAEPMaIbHOTO ¥ SHI0JEPMaIIbHOTO
POCTKOB THCTOT€HE3a, YTO 00ECTIEYNBAET 3HAYNTEb-
HBI OMOJIOTHYECKUH pe3epB i (OopMUpPOBaHUS
J000# TKAHHU, B TOM YHCJIE U KOYKHOTO TTOKPOBA.

KpuoxoncepsupoBanue cycnensun MOK paer
BO3MOXHOCTh HAKalUIMBAaTh MX B HHU3KOTEMIIEpa-
TYPHBIX OaHKaX, COXPaHsIA BHICOKYIO OHOJIOTHYECKYTO
aKTUBHOCTBH M JKM3HECNOCOOHOCTH O MOMEHTA HC-
Mmojb30BaHus [4].

Jlo HacTosIIero BpeMEHH HCCAEA0BaHUs 110 U3Y-
yeHn10 () (heKTHBHOCTH IPUMEHEHHS CBEKEBBIICIICH-
HBIX ¥ KpHoKoHcepBHpoBaHHBIX MOK mpu neuennn
0’KOTOB HE TIPOBOTUIINCH.

OO6BeKTOM MUPOKOTO 00CYKIEHUS CIIEIUAIICTOB
B 00JaCcTH KJIETOYHON M TKAHEBOU TEPAITNH SIBISIETCS
BOTIPOC penapaTuBHOM ponu xkuBbix MOK B pea-
Au3anuy KiIuHU4Yeckoro ¢ ¢exra. s BHISICHEHUS
JaHHOTO BOIIpOCca B HAcTOSIIEH paboTe, HApALy cO
CBEKEBBIJIETICHHBIMU M KPHOKOHCEPBUPOBaHHBIMA MOK,
HCIIONB30BaIM HEXKU3HECTIOCOOHBIE (pa3pyIICHHBIE).

e paboThl — CpaBHUTEIBHOE U3yUCHUE BIMSHUS
CYCIEH3UH CBEXEBBIJCICHHBIX, KPHOKOHCEPBU-
POBaHHBIX ¥ HEXKM3HECTIOCOOHBIX MOK Ha 3aXuBIICHHE
JKCIIEPUMEHTAIbHBIX 0’KOTOBBIX PaH Y KpPBIC.

Matepnanbl 1 metoAbI

KireTku momyyanu myTeM MATKOH (hepMEHTaTHBHOM
U MEXaHHMYECKOW Je3arperamuud MATKUX TKaHeH
9MOpHOHOB yenoBeka 7-12 Hepens rectaumu. s
MMMOOWIIH3AIINY KIIETKU IIPU HAHECEHUY Ha PAHEBYIO
MOBEPXHOCTH OBLTH 3aKITI04YEHBI B METHIILCIUTIONIO3HBIH
rensb [8]. KpuokoHcepBupoBaHUE KIETOYHOH Cyc-
MEeH3UH MPOBOJUIMN 1O 3-3TAHOW MpOTrpamMMme C
rcrnonb3oBanueM 5%-ro pactsopa JJMCO kak kpuo-
npotekTopa [5]. XKu3HecrmocoOHOCTh KIETOK B CyC-
MIEH3UHU OMpPENeNsIi METOAOM CYIpaBUTAIbHOTO
OKpalllMBaHUS TPUITAHOBBHIM CHHUM [6]. Jlms1 cBexe-
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antiinflammatory compounds, regulatory peptides.
Possessing a strong biological potential and more
actively involving the recipient’s potential, embryonic
cells are also thought to affect the reparation pro-
cesses. The mentioned above properties allow us to
consider them as a perspective object of cell therapy
for burn treatment.

“Mesocells”, immunobiological cell preparation
elaborated at the Institute is a heterogenous cell
suspension derived from 7-12 weeks” human embryos
[11]. The primary suspension of these cells is
represented by the precursors of various differentiation
degree of mesoderm, ectoderm and endoderm histoge-
nesis lineages, thus providing a wide biological stock
for any tissue formation, including skin.

Cryopreservation of MEC suspension enables us
to accumulate them in low temperature banks while
maintaining a high biological activity and viability up to
the moment of their use [4].

No studies have been carried out yet on the efficacy
of freshly isolated and cryopreserved MEC application
for burns treatment.

The question on living MEC reparative role in
achieving clinical effect has been the object of a wide
discussion among the experts in the field of cell and
tissue therapy. To find out whether it is true along with
freshly isolated and cryopreserved cells we also used
non-viable (damaged) ones.

Comparative study of the effect of freshly isolated,
cryopreserved and non-viable MEC suspensions on
experimental burn healing in rats was the aim of
research.

Materials and methods

Cells were procured by mild enzymic and
mechanical desaggregation of human embryos soft
tissues of 7-12 gestation weeks. To immobilize the cells
while applying over a wound surface they were
included in methyl cellulose gel [8]. Cell suspension
cryopreservation was accomplished according to a 3-
step program using 5% DMSO solution as a cryopro-
tectant [5]. Cell viability in suspension was evaluated
by the method of trypan blue supravital staining [6].
For freshly isolated MEC this index made 80-85%, for
frozen-thawed ones it was not less than 50%.

The work was accomplished in 60 mature breedless
white male rats of 150-200g in those there was modeled
a 3" grade thermal burn. Metal plate (2.5%2.5 cm)
heated up to 200°C [10] was placed for 8 seconds to
a epilated skin area in the back of animals being under
ether narcosis.

The animals were afterwards divided into 4 expe-
rimental groups. The first, the control one composed
the rats with non-treated burns, the second group
contained the animals to those in 24 hours after trauma
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BeIeNeHHEIX MOK oHa cocrtasisina 80-85, mius me-
KOHCEpBUPOBaHHBIX — HE MeHee 50%.

Pa6ota BemosnHeHa Ha 60 OJI0BO3PENBIX CaMIIax
O0ecnopogHbix Oenbix Kpbic Maccoi 150-200 1, y
KOTOPBIX MOJEIUpOBau Tepmuueckud oxor III
creneHn. JKUBOTHBIM 1OJ YQHUPHBIM HApPKO30M K
SMHUJUTUPOBAHHO KOXKE B 0OIACTH CIIMHBI HA 8 € IPUK-
JaIbIBAId METAITNYECKYIO TUIACTHHKY pa3MepoM
2,5%2,5 cm, noseaennyto g0 200°C [10].

3aTeM )KMBOTHBIE ObLTH pa3esieHbl Ha 4 IKCIepu-
MeHTaJbHbIE Tpynnsl. [lepByto (KOHTPOIBHYIO) TPYIITY
COCTAaBWJIN KPBICHI C 0’)KOTOBBIMH paHaMHM, KOTOPbIE
He oOpabarwsiBanu. Bropylo — XHBOTHBIE, Ha
0KOTOBYIO MTOBEPXHOCTh KOTOPBIX Yepe3 24 4 mocie
TpaBMbl HAaHOCWJIN CYCIIEH3UH HEXH3HECTIOCOOHBIX
MDO3K (nomy4eHHble 3-KpaTHBIM 3aMOpPaKUBAaHHEM B
JKHUIKOM a30Te C TIOCIIETYIONTUM OTOTpeBoM). B 3-it u
4-#i Tpynmax >KUBOTHBIX Yepe3 CYTKH TT0ciie HAHECEHHU S
o’kora paHbl 00padaThIBANN CyCIIEH3MEH CBEKe-BbhIIe-
JIEHHBIX U KpHOKOHCepBUpoBaHHBIX MOK cooTBeT-
CTBEHHO.

Bces paboTta ¢ )KMBOTHBIMHU MPOBOJMIIACH B COOT-
BETCTBHH ¢ nonoxeHusaMu IV EBponeiickoit Konsen-
LMY IO 3alIUTe MO3BOHOYHBIX JKUBOTHBIX, HCIIONb-
3yeMbIX U1t HayuHbIX meneit ETS 123 (1986). XKuBot-
HBIX COJIEpKajIi B CTaHJAPTHBIX YCIOBUSAX BUBapUs 4
HeJeIu, MPOBOAMIN BU3YyallbHOE HaONIoJeHue 3a
JUHAMUKOM 32)KHMBIIEHUS OXKOTOBBIX PaH, IJIOIIAJb
KOTOPBIX M3Mepsuid Ha 3-u, 7-e, u 14-e cytku. llpn
CTaTUCTUIECKOW 00pabOTKe MOMYICHHBIX Pe3yibTa-
TOB HMICTIOJIH30BAJIM MTAKET KOMIBIOTEPHBIX MPOTpPaMM
Microsoft Excel u Statistic.

Ha 3-u, 7-e, u 14-e CyTKHM )KUBOTHBIX BEIBOJIMIIH 13
JKCIIEPUMEHTA MEPEAO3UPOBKON F(PUPHOTO HAPKO3a.
U3 xoxwu, B3ATON B 00JIACTH paHbl, TOTOBHIN THCTO-
JIOTUYECKHeE Mpernaparsl. Y YacTKH KOXH (PUKCHPOBaIH
B 10%-M HeWTpaabHOM hopMalinHe, 3aTeM 3aIUBaIH
B neonuH. Cpe3sl TOMIUHON 6-8 MUKPOH OKpallIy-
BaJIi TEMATOKCUIIMHOM U 303UHOM [6]. MUKpOCKOIHIO
MIPOBOIMIIN B CBETOBOM MHKpockore JIOMO.

Pe3yAbTatbl M 00CyXXAeHHe

Knnanyeckue HaOMIOOEHUS MOKa3aidd, 4TO Y
JKUBOTHBIX KaK KOHTPOJIBHOHM TPYIIBI, TaK U Y TeX,
KOTOPBIM BBOIWIIH HEKHU3HEcITocobusie MOK, otme-
Yanach 0OMJIbHAS TJIa3MOpes 110 BCEH MOBEPXHO-CTH
paHbl, a B HEKOTOPBIX CIIydasX — OTAEJIeHHE THOHHOTO
akccyaara. I1pu 3axuBIeHUN paHEBOM MOBEPXHOCTH
00pa3oBbIBaJICS TPyOBIi CTPYI, KOTOPBI HAOIIOAAJICS
10 14-x cyTok skcniepuMenTa. B To e Bpemst y KpbIc
3-ii u 4-i1 rpynn yxe K 7-M cyTKaM HMeja MecTO
YCHIJIEHHAs! BAaCKYJISIpU3aNAs PAHEBOM MMOBEPXHOCTH,
m1a3Mopes ObUTa Pe3Ko CHMYKEHA TI0 CPaBHEHHMIO C 1-
1 1 2-1 rpyrmaMu. XapakTePHBIM IS )KHBOTHBIX 3-H
" 4-# TpyIn OBLTO 3aXKUBJICHUE PaH ¢ 00pa3oBaHUEM
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the non-viable MEC suspensions (obtained by three-
fold freezing in liquid nitrogen followed by thawing)
were placed on a burn surface. In the 3™ and 4™ ani-
mals groups in a day after a burn modeling the wounds
were treated with the suspension of freshly isolated
MEC and cryopreserved ones, correspondingly.

All the research in animals was done with keeping
the regulations of the IV European Convention on
vertebrates protection used for scientific aims ETS 123
(Strasbourg, 1986). Animals were kept under standard
vivarium conditions for 4 weeks, and being visually
watched at, especially the dynamics of burns healing,
the areas of which were measured by the 3%, 7, 14
days after cell suspension treatment. At statistical
processing of obtained results there was used the
package of Microsoft Excel and Statistic software.
By the 3, 7" and 14" day the animals were withdrawn
out of experiment by ether narcosis overdosage. Skin
of'a wound area was taken to prepare histological pre-
parations. Skin sites were fixed in 10% neutral formalin
with further embedding in celloidine. Slices of 6-8 pm
were stained by hematoxylin and eosin [6]. Micro-
scopy was done by LOMO light microscope.

Results and discussion

Clinical observations have demonstrated that both
in the 1* group animals and in those with non-viable
MEC there was noted considerable plasmorrhea along
the wound surface, and in some cases purulent exudate
separation. At a wound surface healing a rough crust
was formed, which was observed by the 14" day of
experiment. At the same time in the 3™ and 4" group
rats an intense vascularisation of a wound surface was
observed even by the 7™ day, plasmorrhea was greatly
decreased comparing to the 1* and the 2™ groups.
Wound healing with tender semi-transparent film-like
crust formation was characteristic for the animals of
the 3™ and 4™ groups. It should be noted that in 86%
of the 3™ group animals granulation tissue epitelisation
along the wound surface was noticed in the place of
burn even by the 7% day.

Healing process of burns was judged about on the
reduction of wound surface area (Fig. 1). We observed
a slight statistical difference in burn wound area in
various animal groups by the 3™ day of experiment.
Slight statistical difference in burn area was observed
by the 3" day in different animal groups. By the 7
day there was noted a 5-fold reduction of wound
surface in the 3 and 4™ group animals comparing to
those of the 1% group, where we used the damaged
cells. The 3™ group had the burn surface lessening
more manifested comparing to the 4" one.

By the 14" day in the majority of cases among the
3 group animals we noted the adhesion of wound
borders with thin cicatrix formation.
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CTpYIla B BHUJI€ TOHKOW M HEXHOU IOIYIIPO3PaYHOM
mwieHkn. ClenyeT OTMETHTh, 9TO0 Yy 86% KUBOTHBIX
3-ii rpymIiel ke Ha 7-€ CyTKH Ha MECTe 03Kora HabJIro-
JaJiach SMUTENN3ALHA TPaHyISIIUOHHON TKaHH 110 BCEH
paHeBOM IOBEPXHOCTH.

O mpouecce 3aKUBIEHHS 0’KOTOBBIX PaH CYAWUIH
10 CKOPOCTH COKpPAILEHU MIIOLAAN PAHEBOM MOBEP-
xHocTH (puc.l). Tak, Ha 3-U CyTKH 3KCHEpUMEHTa
Ha0JIr0a/10Ch HEOOJIbIIOE CTATUCTUYECKOE OTIMYHE
B IUTOIIA/TM OKOTOBBIX PaH Y Pa3HBIX TPYIII )KUBOTHBIX.
Ha 7-e cyTku skcmepuMeHTa OBUIO OTMEYEHO CO-
KpaIleHye TIIOIa I 0KOTOBOH TOBEPXHOCTH y KHUBOT-
HbIX 3-i U 4-if Tpynm B 5 pa3 mo cpaBHEHUIO ¢ 1-i
IPYTIION, B KOTOPOU MPUMEHSIIN Pa3pyLLICHHBIE KIETKH,
B 3-ii rpynmne >KMBOTHBIX COKpalleHHE MJIOIIaaH
0’KOT'OBOIl MMOBEPXHOCTU ObLTO 0OJee BBIPAKEHO MO
CPaBHEHHIO C 4-i1. Yke k 14-M cyTKaM y KUBOTHBIX
3-ii rpynmbl B OONBLUIMHCTBE CIydaeB HaOII0AaIoch
CpallleHHe KpaeB paHbl ¢ 00pa3oBaHHEM TOHKOTO
pyOmua.

VY xuBoTHBIX 1-#f m 2-# rpynm kK 14-M cyTkam
IJIOMAaAh PAaHEBOW MOBEPXHOCTH OCTaBajach Ha
ypoBHe 80% OT mepBoHaYaabLHOW C 00pa3oBaHHUEM
IJIOTHOTO CTPYTIa TEMHO-KOPHYHEBOTO I[BETA.

l'mcTonormueckoe mcciaegoBaHNE IKCIIEPUMEH-
TaJIBHOTO MaTepuaa MmoKa3ajo, 9To B 1-i rpymme Ha
3-€ CyTKH IOCJIE 0KOTa B KOXKE )KUBOTHBIX OOHAPYKH-
BaJMCh JUCTPO(UUECKHE U HEKPOTHYECKHE U3MEHEe-
HUS, XapaKTEPU3YIOLIUECS PE3KUM MUKHO30M SIJIEp B
KJIETKaxX 3MUAEPMHCA U JePMBI, THOEIBIO BCEX CIIOEB
SMUAEPMHCA, KJIETOK BOJIOCAHBIX (hOJUTMKYIIOB, KJIETOU-
HBIX 3JIEMEHTOB COCOYKOBOTO U CETYATOTO CJIOEB
JEpMBI, a TaK)X€ MBIIICYHBIX BOJIOKOH COOCTBEHHOM
MBIIIIBI KOXKH; TOJTHOE Pa3pyIlICHHE BOJOKHUCTHIX
CTPYKTYP A€PMBI; CUIIbHAS BOCTIATUTENbHAS PEaKLIns,
BBIpQXKAIOMIAsCsAd B HHPWIHTPAIMA HEKPOTUYECKH
M3MEHEHHBIX YYaCTKOB MOHOHYKJI€apaMU U MakKpo-
(aramu u, KaKk CJICICTBHUE 3TOT0, C1aboe pa3BUTHE
rpaHyIAnNOHHON TKaHU K 14-M cyTkam (puc. 2).
AHasilornvHasi KapTHHa HaOJII0Aanach U y >KUBOTHBIX
2-i rpynmsl.

KapTtuna 3aXXuBIE€HHSI 0XOTOBBIX paH IPH UX
00paboTke cycneH3ueii cBexxeBbieaeHHpx MOK B 3-it
rpyIIE )KUBOTHBIX CYLIECTBEHHO OTIMYaIach OT 1-i.
Tak, Ipu TUCTOIOTMYECKOM HCCIICIOBAaHUH OCOOCH-
HOCTEH TEUEHHS PEeTNapaTHBHOTO MPOIECCa B 30HE
paHeBoro jieeKTa yxe Ha 7-e CyTKH 0OHApYKHBAIACh
(dopmupyromiasics, a k 14-M cyTkam 3pelnasi TpaHyJis-
LHOHHAsI TKaHb C OOJBIINM KOJIHMYECTBOM MHKPO-
COCYJIOB ¥ KarmyuIsipoB (puc.3). JlumbouniHas nHGUITb-
Tpanys TKaH! He HaOIoanack, B TO K€ BpeMs OTMe-
4aJioCh YBEIIMYCHHOE KOJIMIECTBO KIETOK (hnOpoodiac-
THYECKOTO Psifia, HEOOIbIIOE KOMUYECTBO JINMGOLH-
TOB, a TaKXe HEHTpopmiIoB. Yxke K 14-M cyTkam B
[I0JIOBUHE HAOMIONECHUH 0OHAPYKUBAJIOCHh YCKOPEHHUE
SMUTENN3aLUU PAaHEBOTrO Ie(eKTa ¢ HauMHaromecs
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Puc.1. CxopoCTh COKpalieHus paHEeBON ITOBEPXHOCTH. 1—
KOHTPOJIB; 2 — CBEXKEBBIICIICHHBIC KIIETKH; 3 — KPHOKOHCEP-
BUPOBaHHbIC; 4 — HEKU3HECIIOCOOHBIE.

Fig. 1. Rate of wound surface reduction. 1 — control; 2 —
application of freshly isolated cells; 3 — application of
cryopreserved cells; 4 — application of non-viable cells.

In those of the 1** and 2™ groups the wound surface
area by the 14" day remained at the level of 80% of
the primary one with dense dark brown crust formation.

Histological study of the experimental material
showed dystrophic and necrotic alterations to occur in
the 1% group on the 3™ day of burn, which were
characterized by an intense nuclei pyknosis in epidermal
and dermal cells, death of all epidermis layers, hair
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HKOLIMTapHAs MHPHUIIBTPALIUS 30HBI
0KOrOBOTO HEKPO3a B KOHTPOJIBHOM Tpynne Ha 14-e cyTku
nocie oxxora. Craboe pa3BUTHE TPaHYISIIUOHHON TKaHH.
Okpacka reMaToOKCUJINH - 503uHOM. X120.

Fig. 2. An intense leukocyte infiltration in burn necrosis
area in control group on the 14" day after burn. Weak de-
velopment of granulation tissue. Hematoxylin-eosin stain-
ing. X120.
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Puc. 3. 3penas rpaHyisMoOHHAs TKaHb ¢ UHTEHCHUBHOU
BacCKyJIsIpH3anreil 1 HOBOOOpa30BaHHBIMH KOJUTAT€HOBBIMH
BOJIOKHaMH Ha 14-e¢ cyTkm mocie oOpabOTKH oxkora
cycneHsueil ceexxeBnineneHHbIx MOK. Okpacka rema-
TOKCHJIMH - 3031HOM. X120.

Fig. 3. Mature granulation tissue with an intense vasculari-
sation and newly formed collagen fibers on the 14" day
after a burn treatment by freshly isolated MEC suspension.
Hematoxylin-eosin staining. x120.

i depeHanyeii SnuaepMuca Ha CIIOH U ¢ OOJIBILUM
KOJTMY€CTBOM DIHUTEIUAIBHBIX KIIETOK, B ITUTOTLIA3ME
KOTOPBIX OBLIO YBEIMYEHHOE KOJIWYECTBO T'pPaHyI
KepaTorualiiHa, YTO CBHJIETENBCTBYET 00 aKTHBH-
3allU¥ CHHTETUYECKUX TPOLIECCOB.

B 4-i1 rpymme ;KHBOTHBIX, 0’KOTOBBIE PAHBI KOTOPBIX
00pabaThIBajIM CyCIeH3UEH KPUOKOHCEPBUPOBAHHBIX
MDK, Takxe MMEI0 MECTO IIOJOKHUTEJILHOE, B
cpaBHEHUU ¢ 1-i U 2-i TpynmamMu, TeUeHHE pernapa-
THBHOTO mporiecca. 3HAYUTENbHOE Ha 7-€ CYTKH
YMEHbIIIEHUE B 00JIACTH 0KOTa IJIOTHOCTH KIIETOK, B
TOM YHUCIIE U JICUKOLIUTAPHOTO Psijia, CBUIETEIhCTBYET
0 Oonee cnmaboii, yeM B KOHTPOJIE, BOCHAIUTEIHHON
peaxin. HoBooOpa3oBaHHBIN AIIUTEHATBHBIN ILIACT
OBLJT YTONIIEH HE3HAYUTEIEHO 110 CPABHEHUIO C TIPU-
JIeTalolIMMH y4acTKaMu. B HeM oOHapyXuBamach
muddepeHranus KIeToK snurenus ¢ GopMUpoBa-
HHUEM XapaKTEePHBIX c10eB. KepaTHHOLUTEI copepIKaiu
TpaHyJbl KepaToruainaa. B 30He okora Ha 14-e cyTku
B 3peJIOi IpaHy ISAIMOHHON TKaHH KJIETKU (huOpobiac-
THYECKOTO psijia B OOJIBIIIMHCTBE CIIyYaeB pacroara-
JIUCh Tapajyie]bHO HOBOOOpPa30BaHHBIM IMy4YKaM
KOJUIATEHOBBIX BOJIOKOH, (JOPMUPYIONIUX JAEPMY B
JaHHOM y4acTke (puc.4).

WuabiME cnoBamu, oOHapyXuBaluch Mopdo-
JIOTUYECKUE U3MEHEHUS, CBUCTEIbCTBYIOIIHE O
muddy3Hoi nnn ouaroBoi perenepanun. Ha sto yka-
3bIBAJIM: YMEPEHHBIN MUKHO3 sJep KiIeToK Gudpo-
0JIACTUYECKOTO psija; COXPAHCHHE NIYOOKHX CJIOCB
SMUJIEPMHUCA, YACTH KIETOYHBIX 3JIEMEHTOB JCPMbI H
YaCTH MBIIICYHBIX BOJIOKOH COOCTBEHHON MBIIIIIBI
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follicle cell, cell elements of papillary and reticular
derma layers, as well as muscular fibers of skin own
muscle; overall damage of derma fibrous structures;
strong inflammatory reaction manifested in infiltration
of necrotically altered by mononuclears and macro-
phages sites and, as a result, a weak granulation tissue
development by the 14" day (Fig. 2). Similar picture was
also observed in the 2™ group animals.

Burn healing picture during wound treatment by
freshly isolated MEC suspension in the 3 group
animals was found to differ dramatically from the 1%
one. Thus during the histological study of reparation
process the peculiarities in a wound defect zone already
by the 7 day we observed the forming tissue, and by
the 14" day the mature granulation one with a number
of microvessels and capillaries (Fig.3). No tissue
lymphoid infiltration was observed, although at the same
time we noted an increased amount of fibroblast lineage
cells, small number of lymphocytes, as well as
neutrophiles. By the 14" day in half of observations
we noted the acceleration of a wound defect
epitelisation with the beginning of epidermal differen-
tiation onto the layers and with higher amount of
epithelial cells, in cytoplasm of which there was an
increased amount of keratohyalin granules, that proves
the synthetic processes activation.

In the 4™ group, where the burns were treated with
cryopreserved MEC suspension there also occurred a
positive reparation course comparing to groups 1 and 2.

Considerable cell density decrease in burn area,
also of leukocyte lineage, proves a weaker in-

&

Puc. 4. Co3zpeBaroiias rpaHyJIsIHOHHAs TKaHb ¢ (HOpMHU-
pPOBaHHEM KOJUIAr€HOBHIX BOJIOKOH Ha 14-e¢ CyTKH mocie
00paboOTKH 0KOTa CyCIIEH3MEH KPHUOKOHCEPBHPOBAHHBIX
MDO3K. Oxpacka reMaTOKCHIIMH-303HHOM. X120.

Fig. 4. Granulation tissue is getting mature with collagen
fibers formation by the 14" day after a burn treatment by
cryopreserved MEC suspension. Hematoxylin-eosin stain-
ing. X120.
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koxu. Habnroganucs cna®o BbIpakeHHass MHPUIBT-
pauust HeKpOOMOTHYECKH M3MEHEHHBIX YYaCTKOB
JeUKOUTaMU ¥ (POPMHUPOBAHHUE 3PENON IPaHyIISLMOH-
HOM TKaHHW. B 3TOM cilydyae 3a)KMBIIEHHE 3aKaHYH-
Bayioch K 14-M cyTkam ¢ nudy3HBIM BOCCTaHOBIIE-
HUEM CTPYKTYp KokH. OTIHMYUTENBHON ero 4epTon
SIBUJIACH MOBTOPHAS SIIMTEITNU3ALNS PAHEBOTO Ie(eKTa.

[TonBo/Is NTOTH THCTOJIOTHYECKOTO UCCIIEAOBAHUS
penapaTuBHON aKTUBHOCTH CYCIIEH3MH CBE)KEBBIZE-
JIEHHBIX U KproKoHcepBupoBaHHBIX MOK Ha Moaenu
0KOTOBBIX paH B CPABHUTEIBHOM aCIIEKTE, MOKHO C
YBEPEHHOCTBIO yTBEPXKJaTh, YTO MpPHUME-HEHUE
CYCIEH3UH KaK CBEKEBBIJICICHHBIX, TaK U KPHOKOHCEP-
BUpoBaHHBIX MOK yMeHbIIaeT MposSBIEHNUS BOCTIAIH-
TEIBHOM peaKlny, BEI3BIBAET YCKOPEHHOE (POPMHPO-
BaHHUE 3pENON TpaHYISIHUOHHON TKaHH, OOTraTou
MHUKPOCOCYIaMH 1 KaIJUISIPAMH, CTUMYITUPYET PedITH-
TEJIN3AIUI0 PaHEBOT o AeekTa, criocoocTByeT (hopMu-
POBAHMIO TOHKOW M HEKHOM pyOLIOBOM TKaHM M, KaK
CIIEJICTBUE 3TOTO, KOCMETHYHOMY 32)KUBJICHHIO PaH.

[Ipn ucnonp30BaHUN CyCTIEH3UH KPHUOKOHCEPBHU-
poBanHbIX MOK, HECMOTpS Ha MEHBIIIEE KOTMIECTBO
B HEH XKM3HECHOCOOHBIX KJIETOK, HAOII0AAI0Ch
MIPOTEKaHHE PeNapaTUBHBIX MPOIECCOB, CXOIHOE C
NIPUMEHEHHUEM CBEXeEBBIIeNeHHbIX MOK.

MO’KHO NPEANON0KUTh, YTO B OCHOBE JICHCTBUS
KJIETOYHOT'O TpaHCIIJIaHTaTa Ha penapaTUBHYIO pere-
HEpalHIo MOBPEXKICHHBIX TKaHEH JEXKUT pearnu3anus
OHMOJIOrH4YeCKOro NOTEHIMANla KIETOK U PeCypcoB
opranniMa penumnuerTa. OOHapyXKeHHOE B IIUTOTIIA3-
Me STHUTEINATBHBIX KIETOK YBEITHYEHHOE KOJTHIECTBO
KepaToruajinHa CBUAECTENHCTBYET 00 aKTHBH3AIUU
CHHTETHYECKHX TPOIECCOB B XO/I€ 3AKUBIICHHS PaH.
W3BecTHO, YTO KEPAaTHHOLMUTHI CIOCOOHBI MPOIYLIHU-
pOBaTh MHOXECTBO MEAUATOPOB BOCHAJECHUSA H
MMMYyHHOro oTBeTa. Ilox meiicTBueM pazzmpaxato-
LIEero cTUMYIa (TUIOKCHS, TpaBMa, YD-00aydeHue u
Ip.) OHU TPOXYUHUPYIOT KOJOHUECTH-MYIHPYIOLIHMA
(akTOp rpaHyIOUUTOB U MaKpoQaros, TPOMOOLUTAP-
HEBIN (akTop pocrta, hakTop pocta GudpPoOIacTOB U
npyrue dhaxkTops [2].

BbiBOADI

1. MOK cTUMYIHPYIOT 3aKHBJICHUE paH IOCIe
9KCIIEPUMEHTAIBHOTO 0XKOTa.

2. KnuHuueckue U TUCTOJIOTHUYECKUE HCCIEI0-
BaHUs IOKA3aJId, YTO CIIOCOOHOCTHIO CTUMYJIHPOBATh
32)KUBIICHUE OKOTOBBIX paH 00JaJal0T KakK JKHU3HE-
CIIOCOOHBIE CBEKEBBIJICIICHHBIC, TAK U KPUOKOHCEP-
BupoBanusie MOK. Hexusnecnocobusie MOK He
OKa3bIBAIOT BIIUSHHS HA PErCHEPAIIHIO MTOBPEKICHHBIX
TKaHEH TMOCIie 0XKOTa, W 3a)KUBIIEHUE TIPOUCXOAMT C
o0Opa3oBaHEeM rpy0oro CTpyIa Ha TOBEPXHOCTH PaHbI
U THNEPTPOUPOBAHHONW pYyOITOBON TKAHHU, BBITION-
HSIOIICH paHeBOU Me(EKT.
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flammation reaction than in the control. The newly
formed epithelial layer was slightly thickened
comparing to the adjacent sites. We noted epithelium
cell differentiation in it with characteristic layers
formation. Keratinocytes contained keratinohyalin
granules. By the 14" day the fibroblast lineage cells in
mature granulation tissue in burn area were mainly
located in parallel to newly-formed collagen fascicles,
forming derma in this site (Fig. 4).

By other words, there were found morphological
alterations which proved the diffuse and focal
regeneration. All this was indicated by a moderate
pyknosis of fibroblast lineage cell nuclei; preservation
of deep epidermal layers, of a part of derma cellular
elements and some of muscular fibers of own skin
muscle. We noted a slightly manifested infiltration of
necrobiotically altered by leukocytes sites and mature
granulation tissue formation. In this case healing
finished by the 14" day with a diffuse recovery of
skin structures. Its characteristic trait was manifested
in a wound defect repeated epithelisation.

Assuming the histological study of a reparative
activity of freshly isolated and cryopreserved MEC in
the model of burn wound in a comparative aspect, we
can state both the application of freshly isolated and
cryopreserved MEC suspensions to decrease the
inflammatory reaction manifestation, cause an
increased formation of mature granulation tissue
enriched with microvessels and capillaries, to stimulate
re-epithelisation in a wound defect, promote thin and
tender scar tissue and, as a result, a wound cosmetic
healing.

When using the cryopreserved MEC suspension,
despite the less amount of viable cells in it we observed
the reparation process course similar to the one when
using freshly isolated MEC.

We may suppose the cell transplant effect on
reparative regeneration of damaged tissue is based on
realisation of cell biological potential and an a reci-
pients’ organism resources. Being found in epithelial
cell cytoplasm an increased amount of keratogyaline
testifies to the synthetic processes activation during
wound healing. Keratinocytes are known to be capable
of producing a number of mediators for an inflammation
and immune response. Under the effect of either
hypoxia, trauma or UV-irradiation they produce
granulocyte and macrophage colony stimulating factor,
thrombocyte growth factor, fibroblasts growth factor
and other factors [2].

Conclusions

1. MEC are found to stimulate the wound healing
after an experimental burn.

2. Clinical and histological studies show both freshly
isolated viable cells and cryopreserved MEC are
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3. OcoO6eHHOCTBIO AEHCTBUS KU3HECTIOCOOHBIX
MDK sBisieTcs OTCYTCTBHE TpyOOTo CTpyIma U Ke-
JIOUTHOTO PyOI1a.

4. Ctumynanusa penapaTUBHBIX MPOLECCOB B
o0yacT 0KOTOBOM paHbl BBEJCHHEM CBE)KEBbIICITICH-
HBIX ¥ KPHOKOHCEPBHUPOBaHHBIX MOK MokeT IBUThCS
OCHOBOMW 1151 pa3paboTKu HOBBIX 3(PPEKTUBHBIX
METOIOB B KOMOYCTHOJIOTHYECKON MPAKTHKE.
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capable of stimulating burn healing. Non-viable MEC
do not influence damaged tissue regeneration after
burn, and healing occurs with rough crust formation
on a wound surface and hypertrophied scar tissue filling
in wound defect.

3. Viable MEC are characterized by the absence
of both rough crust and keloid cicatrix.

4. Reparation process stimulation in burn area by
injecting either freshly isolated or cryopreserved MEC
may be the background for elaboration of novel
effective methods in practical combustiology.
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