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TepMmidHi MOMIKOMKEHHS — BiOMa MEIUYHA, CO-
IiaJbHa i eKOHOMIYHA ITPoOIIeMa, SIKa IOCLIae TPETE MicIie
y CTPYKTYpi 3arajJbHOTO TpaBMaTu3My. Kopekiris omiko-
BUX MOUIKODKEHb HEMOKJIMBA O€3 BIIHOBJIECHHS IJIiC-
HOCTI IIKiPHOTO IIOKPUBY B KOPOTKUH TEPMiH, KOJIH pere-
HEPaTOPHI MOKJIMBOCTI OpraHi3My II¢ HE BHCHAXKEHI.
BaxxnmBuMm KpuTepieMm Uil TOBHOI pEeKOHBAIECIEHITIT
TiCIIsl TEPMIYHOTO TIONIKOJKSHHSI € TOBHOIIHHE BiJTHOB-
JICHHS BCiX IIapiB IIKIPH, IO YCKIAIHIOETHCS HEOOXi-
HICTIO BUPIMICHHSI HE TUTHKHU (i310JI0TTYHUX, €CTETHYHUX,
a 1 OB’ s13aHUX 13 HUMH IICUXOJIOT19HHX MTPOOIEM.

Ha cporomni BUKOpHCTaHHS ME3CHXIMaJIbHUX CTPO-
ManbHuX KIiTHH (MCK) € onauM i3 HafieeKTUBHIIAM
METOJIOM JIIKYBaHHS PaH, IO i ITBEPIKYE€THCS BETUKOIO
KUTBKICTIO €KCIIEPUMEHTATBHUX TaHuX [4, 7]. OqHak e
MiAX1A Mae HEMOJIKH, 30KpeMa TPUBANUN TEPMiH Mij-
TOTOBKH ayTOKIIITHH JI0 3aCTOCYBaHHS. Y 3B’SI3Ky 3 ITUM
MEPCIIEKTUBHUM € BUKOPHCTAHHS 010JI0TTYHO aKTHBHHX
PCUOBHH, SIKi 37[aTHI BIUIMBATH Ha peHapaTHBHO-PEreHe-
paiitai npouecu y mkipi [9]. HaitGinbim npuBabImBuM
JDKEPEJIOM TaKUX PEIOBHH, a caMe 010peTynaTOpiB CTOB-
Oyposux Ta nporenitopanx KiiTuH (BCIIK), € koHauIiiHi
cepenosumia (KC), siki OTpUMYIOTH IIiJ 9ac KyJIbTUBY-
BanHs MCK. ITepeBaroro KC € MOXKIIUBICTB TOIABIIIOTO
BUKOPHCTAHHS KIIITHH.

TakuM 4MHOM, HAIIIE JOCIIIKSHHS OYII0 IPUCBIYCHE
BUBYCHHIO BILTUBY 3acTocyBaHHs KC, OTpUMaHUX ITij 9ac
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Thermal injuries are the well-known medical, social
and economic problems, ranking third in general injury
rate. It is impossible to correct burn injuries without
restoring the skin integrity in a short time, when body’s
regenerative possibilities have not been yet exhausted.
An integral restoration of all skin layers is an important
criterion for a complete reconvalescence after thermal
injury, complicated by a need for solving not only phy-
siological, aesthetic, but associated psychological prob-
lems as well.

Nowadays the use of mesenchymal stromal cells
(MSCs) is nearly the most efficient method in wound
therapy, as exemplified by a large number of findings
[4, 7]. However, this approach has some disadvanta-
ges, in particular a long time procedure of autological
cell suspension preparation for application. Due to this
fact the use of biologically active substances, capable
to affect reparative-regenerative processes in skin is
promising [9]. The most attractive source of these subs-
tances, i. e. bioregulators of stem and progenitor cells
(BSPCs), are the conditioned media (CM), procured du-
ring MSCs culture. The CM advantage is a possible
further use of cells.

Thus, our research aim was to study the application
effect of CM, procured in human dermal MSCs culture,
on burn healing process in rats and regenerative potential
of a recipient’s skin.
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kyneruByBaHHs MCK nepmu monuHu, Ha nepeoir mpo-
[eCy 3aro€HHs OIKIB y IIypiB Ta perecHepaTOpHUMN
MIOTEHITIA IIKIPU PELUITIEHTA.

Otpumanns Ta Buxopucranis MCK mronunu nposo-
JIIJIOCS 3 TUCHMOBOI 3rOAN MPOiH(OPMOBAHUX JOHOPIB
3riJIHO 3 peKOMEeH IallisiMu [ enbciHChKOT Aeknapaitii Bee-
CBITHBOI MEIMYHOT acoItiarlii 3 MPOBEICHHS 010MEMIHNX
JociikeHb. CTpoMalbHi KIIITHHU BUAUTSUIA 3 O10TTaTiB
MIKIpH J1IaMeTPOM JI0 3 MM 3a METOJIOM EeKCIUTaHTaIlil
(parMeHTiB 1 KyIBTUBYBAJIU 33 CTAHAAPTHUM IIPOTOKO-
noM [5]. Jns xonekuionyBanus KC y xynbTypax crpo-
MaJIBHUX KIITHH 5—7 macaxy 3aMiHsuid Ha 24 TOJHHU
YKUBHJIbHE CEPEIOBHUIIE HA MiHIMAaJIbHE, SIKE HE MICTHIO
CHpOBATKHU a00 IHAYKTOPIB TudepeHmitoBaHHs. 3i0paHi
CEepEIOBHUINA KOHIICHTPYBAJIH Ta 3HECOTIOBAJIHN 32 JIOTIOMO-
roro ¢insTpiB «Amicon Ultracel-3 membrane» («Merck-
Milliporey, Ipnanist), a TAKOXK CTaHAAPTU3YBAIHU 32 BMiC-
ToM Oinka. s mocmimkens in vivo KC 3mimyBanu i3
1,8%-oto0 TiamyponoBoto kucioror (I'K) (Koprnoparrist
«Aptepiym», Ykpaina).

ExcriepuMenTn Oynu mpoBeeHi Ha 0e3MOPOTHUX
oummx nrypax-camipsix (150-200 1, n = 42), axi yrpumy-
Baymcs 3a crangapTHux ymoB BiBapiro ITTIKiK HAH Vk-
painu. Yci MaHimy sl IpOBOIMIIM BIIMOBIIHO 10 3aK0-
Hy Ykpainu «[1po 3aXUCT TBApHH BiI JKOPCTOKOTO OBOI-
sxeHmsD» (Ne 3447-1V Big 21.02.2006 p.) i3 DOTpUMAHHIM
BuMor Komitery 3 6i0eTHKH [HCTUTYTY, Y3To/pKEHUX 13
TTOJIOKEHHSIM «ECBpPOTICHCHKOT KOHBEKIIIT 3aXUCTy Xpe-
OeTHHX TBapUH, Ki BUKOPUCTOBYIOTHCS B CKCIICPUMECH-
TaIBHUX Ta HINHMX HayKOBHX IUIIX» (CTpacOypr, 1986). Mo-
JIeTb ICPMAJIFHOTO OTIKY (OPMYBAJIH y IIYPiB HIIIXOM
MpUKIafaHas npoTsroM 10 ¢ Ha mKipy cTerHa po3irpi-
toi 10 200°C MimHOT TIacTHHKH po3mipoM 2,5 X 2,5 cm [1].

TBapunu Oyiu po3/iJIeHI Ha HACTYIHI TpyIu: 1 — iH-
TaKTHa; 2 — KOHTPOJIbHA (CaMOCTIiiHE 3ar0€HHs); 3 — TBa-
PHUHH, KM Ha 30HY oIiKy Hanocwiu 0,5 r mpenapary
niopiBastHES «[ larTectin-Japans («laparsn, Ykpaina);
4 — TBapUHH, IKUM 30HY OITIKYy BKPUBAIHU HOCIEM; 5, 6 —
TBapHHH, SIKUM Ha 30HY omiky HaHocwiu 0,5 r I'K, sika
mictmina BCIIK y cknani xonnenrpoBaaux KC, i3 pos-
paxyHky 100 i 25 MKT/T HOCIsI BiZITIOBiHO.

3a TOMOMOTr0I0 MaKpOCKOIIYHOTO METOy BHBYAIIH
3araJbHUI CTaH OMIKIB Ta IXHIO IUIONY, IKY BUMipIOBAJIN
micist poTorpadyBanHs paH. J{1s1 BUBUCHHS BMICTY KoJa-
reHiB [ Ta Il TiB ricToIOrYHI 3pi3u MIKipH GapOyBain
OapBHuKOM «Picrosirius Red» («Abcamy, Benuka bpu-
TaHis) [6]. 3abapBieHi 3pi3u BUBYAIH Y MTOISIPH30BAHOMY
cBITII Ha MiKpockomi «Axio Observer Z1» («Carl Zeissy,
Himeuunna). [Tnomty paH Ta KijbKiCHHIA BMICT KOJIareHIB
BH3HAYAU 32 JOTIOMOTOO IIPOTPaAMHOT0 3a0e3ICUCHHS
3 BiIKpUTUM KomoM «Imagel».

Craructuuny 0000Ky TaHWX 3/IHCHIOBAIIN 32 IOTIOMO-
roto mporpamu «Origin 9.1» («OriginLab Corporationy,
CIIA), BUKOPHUCTOBYIOUH HETIapaMeTPUIHUHN KpUTepiit
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The human MSCs were procured and applied with
the written informed consent of donors in accordance
with the recommendations of the Declaration of Hel-
sinki of the World Medical Association for Biomedical
Research. Stromal cells were isolated from skin biop-
tates of up to 3 mm diameter according to the explant
method and cultured by the standard protocol [5]. To
collect CM the nutrient medium in stromal cell cultures
of 5—7 passages was replaced for 24 hrs to the minimum
one, which contained neither serum nor differentiation
inducers. The collected media were concentrated and
desalinated using the Amicon Ultracel-3 membrane fil-
ters (Merck-Millipore, Ireland), and standardized by
protein content. For in vivo studies, the CM were mixed
with 1.8% hyaluronic acid (HA) (Arterium Corporation,
Ukraine).

Experiments were carried out in outbred white male
rats (150-200 g, n = 42), housed in the animal facility
at the Institute for Problems of Cryobiology and Cryo-
medicine of NAS of Ukraine. All the manipulations were
done in accordance with the Law of Ukraine ‘On Protec-
tion of Animals Against Cruelty’ (Ne 3447-1V of February
21, 2006), in compliance with the requirements of the
Bioethics Committee of the Institute, agreed to the sta-
tements of European Convention for the Protection of
Vertebrate Animals Used for Experimental and Other
Scientific Purposes (Strasburg, 1986). Dermal burn was si-
mulated in rats by applying a copper plate 0f2.5x2.5 cm,
heated to 200°C, onto femoral skin for 10 s [1].

Animals were divided into the following groups: 1 —
intact; 2 — control (self-healing); 3 — animals, whose
burn areas were covered with 0.5 g of reference drug
Pantestin-Darnitsa (Darnitsa, Ukraine); 4 — animals with
burn areas covered with carrier; 5, 6 — animals with
administered 0.5 g of HA, containing BSPCs within the
concentrated CM, onto the burn areas, assumed as 100
and 25 pg/g of carrier, respectively.

Using macroscopic method we studied the general
condition of burns and their areas, measured after wound
photographing. To study the content of collagen types I
and III the histological sections of skin were stained
with Picrosirius Red (Abcam, UK) [6]. Stained sections
were studied in polarized light with Axio Observer Z1
microscope (Carl Zeiss, Germany). The wound area and
quantitative collagen content were determined using the
Image] open source image processing program.

The findings were statistically processed with the
Origin 9.1 software (OriginLab Corporation, USA) using
Mann-Whitney’s non-parametric criterion. The data were
expressed as M + m, the results were considered as
significantly different when p < 0.05.

The formation of a large wound surface was observed
in all the animals in 24 hrs after thermal injury applying.
In the control the burn area reduced slowly, so to day
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Effect of wound coatings on wound surface area (A) and quantitative content of collagen types | and Ill (B) in rat skin

with thermal injuries; # — the difference is statistically significant as compared with the norm (*); * — control group (H);
A — group with Pantestin-Darnitsa (®); $ — group with HA (A); & — group with BSPCs-100 (V) and group with

BSPCs-25 (#), p < 0.05.

ManHa-YiTHi. JlaHi Bupaxkaim y BUnisiai M + m, 3Haqy1e
BiIIMIHHUMH BBa)Kanu pe3ynsrats npH p < 0,05.

Uepes 24 rouHu TicIIs HAHECEHHS TEPMIYHOTO O~
KO/DKEHHS y BCiX TBAapHWH CIIOCTEpiraau (opMyBaHHS
3HAYHOI PaHOBOI MOBEPXHi. Y KOHTPOINI IJIOIMIA OIIKY
CKOpOYYBaacsl MOBUILHO, TOMY Ha 28-y 100y IIOBHOTO
3aroeHHs He BimOyBayiocs. [licis HaHECEHHS Ha OIIK
«[TanTectuny-/lapHUI» 3HAYYI BIAMIHHOCTI 3 KOHTPO-
nieM OyJI0 BUSIBIICHO TiTBKHU Ha 21- Ta 28-y modu. Y rpymi
3 'K nuHamika 3MeHIIeHHS IO Oylia CXOXOIo, aje
CTaTUCTUYHA PI3HHIL 3’ ABJsUIACS BXKE Ha 3-0, 2 OTIM
Ha 21- ta 28-y no6wu. [Ticns 3actocyBanns BCIIK y no3i
100 mxr/r 'K mmorma panu Oyima 3HaUyIIE BUIIOIO, HIX y
BCiX IHIIUX IPyIax Ha BCiX eTamax excrepuMenTy. [licms
BHUKOPHCTAHHS JT03H 25 MKT/T BUSBISBCS I3EPKAIBHUAN
edeKT — rroia panu Oylia CyTTEBO MEHIIIOKO, a IIBUIKICTh
3aro€HHs 3HAYHO IIEPEBUIIlyBaJia TAKy Y PEIITi eKCIIePH-
MEHTQJIbHUX TPYII, 1 MPOLEC MOBHICTIO 3aBEPILyBaBCs
Bxe Ha 21-y 100y criocTepexeHb (PUCYHOK, A).

Y KOHTPOJBHIH TPyl paHH 3arOIOBAIIHCS 33 KIIACHY-
HOIO CXEMOI0: 3HaYHa IU1a3Mopes Ha paHHIX eTariax, IosBa
TpaHyJSILIAHOT TKAHMHU Ha 7—14-y MTOOH EKCIIEpUMEHTY;
CHJIbHA 3aITaTbHA PEaKIIis i3 JSHKOIMTapHOIO IH(ITETpa-
€10 HEKPOTUYHO 3MIHCHUX OCCPEIKiB TKAaHHMHH Ta
HaOpsikoM. Ha 14-y 100y 30Ha y1ikopkeHHs OyIia nmpej-
CTaBJICHA THIITHO-HEKPOTHYHOIO PAHOIO, SKa BIAMEXKO-
ByBaJIacsl JICHKOIUTAPHUM BaJIOM BiJ TpaHyIALiHHOT
TkaHuHU. Ha 28-y 100y panu emitenizyBanucs. Y rpymnax
mics HaneceHHs «llantectrny-/lapaumsy ado Timpku I'K

28 no complete healing occurred. After Pantestine-Dar-
nitsa drug applying onto the burn the significant diffe-
rences vs. the control were revealed to days 21 and 28
only. In HA group the dynamics of area reduction was
similar, but statistical difference appeared even to day
3, and then to days 21 and 28. After using BSPCs in a
dose of 100 ng/g HA the wound area was significantly
larger than in all other groups at all experimental stages.
With 25 ng/g dose we revealed a mirror effect, i. e. the
wound area was much smaller, healing rate signifi-
cantly exceeded that in all other experimental groups,
and the process was completed to day 21 of observation
(Figure A).

In the control group the wounds were healed by the
standard scheme: high plasmorrhea at early stages,
appearance of granulation tissue to days 7—14 of ex-
periment; strong inflammatory response with leuko-
cyte infiltration of necrotic islets of tissue and edema.
To day 14 the injured area represented a purulonecrotic
wound, separated with leukocyte bank from granulation
tissue. To day 28 the wounds were epithelized. In groups
after applying either Pantestine-Darnitsa drug or HA
only, the granulation tissue started its formation even
to day 7, no plasmorrhea was revealed, the wounds
were dry. To day 28 the wounds were epithelized, but
no full-layer epidermal layer was formed, and wound
healing was completed by skin defect replacement
with a dense scar. After covering the wound surface
with HA and BSPCs in a dose of 100 pg/g, the wound
surface reduction and granulation tissue formation were
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rpaHyJIsILiiHA TKAaHWHA TOYHHAIIA YTBOPIOBATUCS BXKE HA
7-y 100y, Tma3Mopest He BUSIBIISLIACS, PaHU OYITH CyXUMH.
Ha 28-y noOy panu emiteni3yBaiucs, OTHAK TTOBHOIIIA-
POBHI emiiepMaTbHAH TIACT He CPOPMYBaBCsI, a TIPOIIEC
3arO€HHS paH 3aBeplIyBaBCs 3aMilleHHAM nedekTy
HIKipU MTEHUM pyOueM. Ilicins HaHeCceHHS Ha PaHOBY
nosepxHio ['K i3 BCIIK y 1031 100 MKT/T Tako criocTepi-
rajgocsi CKOpOUEHHs paHOBO{ MMOBEPXHi Ta (POPMyBaHHS
IpaHyJALIHOT TKAHWHY BXE Ha 7-y 100y €KCIICPUMCHTY.
OjHaK 11 porecy Oyiy JOCUTH TOBUTHHIMH, TOMY TTOB-
HOTO 3aTOECHHS PaH J0 KiHI SKCIIEPUMEHTY He Bi0OyBa-
nocst. [licast HaHeceHHs Ha omikoBy moBepxHio 'K, sika
mictrna BCIIK y mo3i 25 MKr/T, Tuiazmopei He BUSIBIIS-
JOCsI, paHu Oy CyXi Ta YHCTi, a BXe Ha 7-y 100y crocTe-
piranocst GopMyBaHHS rpaHyISALIAHOT TKAHHHY 13 03HA-
kamu ermitenizamii. Ha 21-y mo0y excriepuMeHTy paHu
3arol0BaNINCS TOBHICTIO.

3a ¢izionoriyHNX yMOB HIKipa MicTHTB Oinst 70%
konareny I tumy. [Ticnst omiKy IIBUIKMI PO3BUTOK 3amajib-
HO{ peakiii Ta MOBUTEHUM Mepexin 1o cTaaii pemaparii €
YMHHUKOM YTBOPEHHSI pyOIICBOi TKAHWUHH, IKa BiT0yBa€Th-
Cs1 IIUISIXOM HaAIMipHO{ MPOTYKITi{ KOMITOHEHTIB ITO3aKJIi-
TUHHOTO MaTpukcy [8]. Beranosneno, mo MCK ta BCIIK
3/IaTHI MOTNIEPEPKYBATH YTBOPEHHS PyOIliB, HMOBIpPHO,
IUISIXOM PEryisiii MPOAYKIlii ATOKIHIB, SIKI CIIOBIJIb-
HIOIOTh MITPaIlifo MaTOJOTTYHHUX (PiOpPOOIACTIB T CHHTE3
KonareHis [2, 3].

Ha pucynky, B HaBenieHO pe3ynbTaTs KUTBKICHOTO aHa-
mi3y BmicTy konaresis I Ta III Tumis. 3pi3 HopManbHOI
HIKipY IHTEHCUBHO Ta piBHOMipHO 3a0apBmioBaBcs «Pi-
crosirius Red». Ha 3-10 100y ekcriepuMeHTy B KOHTPOII
CIIOCTepirangocs 3HaUHE 3MCHIICHHS BMICTy KOJIarcHy,
IpH IIbOMY ITOBEPXHEBI IIapH Maiike HE 3a0apBiIio-
Banmcs. HaneceHHs Ha paHoBY moBepxHio «[lanTecTrry-
JapHHI» 9aCTKOBO MOTIEPEIKYBAIIO IETPaIalito Koja-
reHy, i oro piBeHb OyB Ha 50% BuIIe KoHTpOIsL. [Ticms
3aCTOCYBaHHS TIJIbKH HOCIS KUTBKICTh KOJIAT€HY B JIep-
Mi Majana 10 piBHS, 3HAYYIIEC HIKYOTO MOPIBHSIHO 13
yciMa inmmu rpynamu. [licns nanecenns BCIIK y mo3i
100 MKr Oinka/T HOCIA CHOCTepiranacs cXoka KapTHHa,
X04a ¥ MOKa3HUK IEePEeBHITYBaB 3Ha4eHHS y Tpymi 3 ['K
Ha 60%. Buxopuctanusa 610peryasTopis y 1031 25 MKT
6inka/r 'K cyTTeBO momepemxyBano Aerpajamiio Ko-
JIareHiB, 1o OyJI0 OMITHO BXKe TP Bi3yaJbHOMY aHa-
Ji3i: TOKa3HUK OyB HIKIMM BiJ HOPMAaJIbHUX 3HAYCHB
TIIBKU y 1,7 pa3u Ta BUIIUM, HIXK Y KOHTPOJTi — Maiibke y
2 pa3za (pucyHok, B).

Ha 14-y 100y BMICT KOJIareHiB Y KOHTPOJIi 3aJTHIIABCS
Ha HU3bKOMY piBHI. «[lanTecTrH-/lapHUISD) Nemio mokpa-
[IyBaB CTaH HIKipH, ane OyJIo BCTAHOBICHO TEHACHIIIIO
J10 30UTBIICHHSI ITLOTO TTOKa3HUKa. He3pruaiiHuii eext
'K HiBentoBaBcs 10 piBHSA Tpynu GapMmpenapary, aie
3a0apBIICHHS BUSABJUIOCS TUTBKH Y TOBEPXHEBUX IIapax
nepmu. Cxoxa kapThHa Oyna i Micis 3aCTOCYBAaHHS
BCIIK y no3i 100 MKr/T HOCIS1, TiTbKHM 3a0apBIIeHHS OYyII0

npobnemun Kpiobionorii i KpiomeaUUUHK
problems of cryobiology and cryomedicine

Tom/volume 28, Ne/issue 1, 2018

observed even to day 7 of experiment. However, these
processes were quite slow, so no complete wound
healing up to experiment end occurred. After applying
HA, containing 25 pg/g BSPCs onto the burn surface
no plasmorrhea was revealed, wounds were dry and
clean, but granulation tissue formation with epithelia-
lization signs was even observed to day 7. Wounds were
completely healed to day 21 of experiment.

Under physiological conditions the skin contains
about 70% of collagen type I. A rapid progress of in-
flammatory response and a slow passage to reparation
stage after burn is a factor of scar tissue formation,
which occurs through excessive production of extra-
cellular matrix components [8]. The MSCs and BSPCs
were established as able to prevent scarring, probably
by regulating cytokine production, which slowed down
the migration of pathological fibroblasts and collagen
synthesis [2, 3].

The Figure B shows the findings of quantitative
analysis of collagen types I and III content. The normal
skin section was intensively and evenly stained with
Picrosirius Red (Abcam, UK). A significant decrease in col-
lagen content was observed to day 3 of experiment, here-
with the surface layers were scarce scarcely stained. The
wound surface covering with Pantestine-Darnitsa drug
partially prevented collagen degradation, and its level was
50% higher than control. After applying the carrier only,
the collagen amount in dermis fell down to the level sig-
nificantly lower as compared to that in all other groups.
After applying BSPCs in a dose of 100 pg protein/g of
carrier, a similar pattern was observed, although the index
exceeded the value in HA group by 60%. The use of
bioregulators in a dose of 25 ug protein/g HA signifi-
cantly prevented collagen degradation, which was noted
even with visual analysis: the index was lower than
normal values in 1.7 times only and higher almost twice
than control (Figure B).

To day 14 the collagen content in control remained
low. The Pantestine-Darnitsa drug slightly improved skin
condition, but there was the tendency to this index
increase. An unusual effect of HA was leveled down to
the rate of group with pharmaceutical use, but staining
was revealed only in surface dermal layers. A similar
pattern was also observed after applying BSPCs in a
dose of 100 ug/g carrier, only staining was distributed
among all the skin layers. The use of bioregulators in a
dose of 25 ng/g HA remained the most efficient: the
collagen content was lower than norm by 37% only,
twice and 1.5 times higher than control and other groups,
respectively (Figure B).

At the end of experiment, the collagen content in
control remained significantly lower the norm. The use
of both Pantestine-Darnitsa drug and HA contributed to
this index normalization. The BSPCs application in a
dose of 100 pg/g carrier resulted in a slight, but statis-
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PO3IOIIEHO MK BCiMa IIapaMu IIKipu. BukopuctanHs
OioperymsaTopiB y m103i 25 mkr/r 'K 3anumanocs Haii-
OUTBII e(peKTUBHUM: BMICT KOJIAaTCHIB OyB HIDKYUM Bif
HOPMHU TUTBKU Ha 37%, BUILIMM BiJl KOHTPOJIO y 2 pa3u,
a B iHmmx rpymnax —y 1,5 pasu (pucyHok, B).

Hanpukinmi ekcriepuMeHTy BMICT KOJNareHiB y KOH-
TPOJT 3aJMIIABCS 3HAUYIIE HIKIUM, HIXK Y HOpMi. 3ac-
tocyBaHHs sK «[lanTectuny-/lapuuisy, Tak i I'K, cripus-
110 HOpMadi3allii nporo nokasuuka. Hanecenns bCIIK y
1031 100 MKT/T HOCIS TIPU3BOAMIIO IO HEBEJIUKOTO, alie
CTaTUCTHYHO 3HAYYIIOTO IEPEBUIIICHHSI PiBHSL, IIPUTAMaH-
HOTO IHTaKTHIN mKipi. bioperymsropu y mo3i 25 MKr/t
I'K MOBHICTIO BiIHOBJIFOBAJIM BMICT KOJIAT€HIB y JepMi
IypiB (PHCYHOK, B).

TakuMm 4MHOM, MOKHa cTBepKyBatH, 1o BCIIK y
ckiani KC 3maTHI eeKTHBHO MOMEpeKyBaTH yTBO-
PeHHS pyOLiB, 30KpeMa MUIIXOM CTHUMYJISIII paHHBOTO
BiZIHOBIICHH (Pi310IOTIYHOTO CTAHy MTO3AKIITHHHOTO MaT-
pHKCy. 301IBIICHHS 1031 O10peTyIATOPiB MPU3BOANUTH 10
HaJMipHOTO HAKOITMUCHHS KOJIATreHy, 110 MOXE CBITUUTH
Tpo nepedir maToJIoriyHuX npotieciB y aepmi. Kpim roro,
sanexHicTh epexty BCIIK Bin kOHIEHTpaIii CBIAYNTH
PO HEOOX1THICT PETETEHOTO BHOOPY ONTHMAIBHOT 103K
OioperymsaTopiB. IcHye BipOTiIHICTB, IO IISI 1038 MOXKE
KOJIMBATHCS Y 3HAYHUX MEKaxX 3aJIeKHO BiJI €TiONOrii Jie-
(exry, a Takox a3y AeCTPYKTHBHO-pENapaTHBHUX ITPO-
neciB. L{i mpumyIieHHs BUMararTh OUTBII JAeTaTbHUX
JIOCJTiKEHD 1 BUKOPUCTAHHS 1HIITHX CKCIIEPUMEHTATLHIX
MOJIEIIEN.
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tically significant excess of the intact skin inherent level.
Bioregulators in a dose of 25 ug/g HA completely res-
tored the collagen content in rat dermis (Figure B).

Thus, we may state that BSPCs within CM are able
for efficient prevention of scaring, in particular via stimu-
lating an early recovery of physiological state of extra-
cellular matrix. Increasing the dose of bioregulators
results in excessive accumulation of collagen, that may
testify to the course of pathological processes in dermis.
In addition, the dependency of BSPCs effect on con-
centration indicates the need for careful choice of the
optimal dose of bioregulators. It is very likely that this
dose may strongly vary, depending on defect etiology,
as well as phase of destructive-reparative processes.
These assumptions require more detailed research and
involvement of other experimental models.
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