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BAusiHue IKCTPAKTA KOXHU HOBOPOXXAEHHbLIX MOPOCAT

Ha 3aKUMBACHUE OXKOroBbIX paH
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Effect of Newborn Piglet’s Skin Extract on Burn Wound Healing
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Institute for Problems of Cryobiology and Cryomedicine of the National Academy
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Ha xppIcax mpoBefeHO CPaBHUTEIBHOE M3YUECHUE BIMSHHS KCTPAKTa KOXKH HOBOpokAeHHBIX mopocst (OKHIT) u skctpakra
mtarenTs! (OI1n) Ha 3axuBIeHNEe 0KOTOBEIX paH. [lokasaHo, 4T0 BBeA€HHE MOAKOKHO B 001acTh pansl OKHII ymMeHbIIaeT KIETOUHYIO
HH(UIBTPAIMIO PaHbl, yCKOPSET 00pa30BaHKe IPaHyISIIUOHHON TKaHH, YTO IPUBOIUT K ObICTpeiieMy 3aKUBICHHIO O’KOTOBBIX PaH
110 cpaBHEeHHIo ¢ KoHTpoineM (6e3 Beenenus DKHIT) u ¢ BBenernem nogkoxkuo D1n. Mzyuenne ocobeHHOCTEH Iponecca 3a>KMBICHUS
pas nipu ucrionszoBanny DKHIT u D111 BeisiBrI0 Ooiee BEICOKUH TEMIT pereHepanuu mox Boaeiicteuem DKHIT.

Kniouegvie cnosa: oxxorosas paHa, 3KCTPAKT KOKH HOBOPOJKAEHHBIX TOPOCSIT, 3a)KUBIICHHUE.

Ha mypax mpoBexeno nopiBHsuibHe BuBueHHs BrutuBy EIIIHIT i EIln Ha 3aroeHHs omikoBux paH. [Toka3aHo, 110 BBEICHHS
migmkipHo B obmacts panu EIHII 3MeHmIye KIITHHHY 1HQUIBTpAIilo paHH, IPUCKOPIOE YTBOPECHHS TPAaHYJIAMIHHOI TKAaHWHH, [0
MIPUBOIUTH J0 IIBUAKOTO 3aTOE€HHS OMIKOBHUX PaH B MOPIBHAHHI 3 KOHTpoJeM (0e3 Beenenns EILTHIT) i 3 BBexenHsaM migmkipao EILt.
BupueHHs1 ocobnuBOCTEl Mporiecy 3aroeHHs paH npu Bukopuctanai EKHIT 1 EIln BusiBuiio BUIIMK TeMIT pereHepamii i BILTHBOM
EIIHII.

Kniouosi cnosa: omikoBa paHa, eKCTPAKT MIKipH HOBOHAPOKEHUX MOPOCSIT, 3aTOEHHS.

A comparative study of the effect of newborn piglet’s skin extract (NPSE) and placenta extract (PE) on the burn healing has been
carried-out in rats. A subcutaneous NPSE injection into the wound area was shown to reduce the wound cell infiltration, to accelerate
the granular tissue formation, resulting in quicker wound healing in comparison with the control (without NPSE) and with subcutaneous
PE introduction. Studying the peculiarities of wound healing process with applying NPSE and PE revealed a higher rate in regeneration
under NPSE effect.

Key-words: burn wound, newborn piglet’s skin extract, healing.

[IpoGnema nedenus paH, B TOM YHCIE U TEPMHU-
YeCKHX, ObUIa U OCTAeTCs OJHOH M3 aKTyalbHBIX
poOsieM coBpeMeHHON menuiuHbl [1, 3]. Hapsany ¢
TPaJULUOHHBIMU METOJIAMH JICYEHHUSI OKOTOBBIX PaH
OBLIM MIPEASIOKEeHBl METOABl KIETOYHOW Teparuu,
HalpaBJICHHbIE HAa CTUMYJSILHMIO perapaTUBHBIX
MPOLECCOB: TPAHCIJIAHTALMSA ayTO- M aJJIOTCHHBIX
KEepaTWHOLUTOB, aJNIOTCHHBIX (UOpOoOIacToB [2, 4] u
T. 1. OgHUM U3 HampaBiICHUN KICTOYHOW Teparmmu
MOXXET OBITH HMCIIOJIb30BAHHE SKCTPAKTOB HOPMAb-
HOW KOXXH, COAEpIKaIUX MEeNTHABI, obiamaioniue
PETyIATOPHBIM BIUSHUEM Kak Ha SIIUTEIHATBHYIO, TaK
1 Ha COCTMHUTENBHYIO TKaHb [6, 7].

Henp paboTel — u3yueHue 3G PeKTUBHOCTH
npuMmenenust OKHII npu Tepmuuecknx 0xkorax KoxH.

Marepuanbl n metoanl

Tepmudeckuil oxor koxu Monenuposanu Ha 30
OenbIx Kpbicax nHUM BucTap maccoii 100-120 1. [Tox
[TOBEPXHOCTHBIM 3()HPHBIM HAPKO30M 3ITHMINPOBAIACh
IepcTh B 00J1acTH CMHBL. OKOT BHI3BIBAIIU MTPHKJIA-
JIBIBAHUEM MEIHOTO aliiInKaTopa guamerpoM 10 mm
npu temneparype 100°C B teuenue 40 c.

The problem of healing the wounds, including the
thermal ones, has remained an actual one in modern
medicine [1, 3]. Along with traditional methods for burn
wound healing there were proposed the methods of
cell therapy, targeted to stimulate the reparative
processes: transplantation of auto- and allogenic
keratinocytes, allogenic fibroblasts [2, 4] etc. The usage
of normal skin extracts, containing peptides with a
regulatory effect on both epithelial and connective
tissues, can be one of the directions in cell therapy [6, 7].

The aim of the work was to study the efficiency of
NPSE application for thermal skin burns.

Materials and methods

Thermal burn of skin was modelled in 30 white
Wistar rats of 100-120 g weight. The hair in back area
was epilated under a slight ether narcosis. The burn
was caused by laying over a 10 mm diameter copper
applicator under 100°C with 40 sec exposure.

The animals were decapitated under narcosis. Skin
was dissected in 5-10 mg fragments and was thrice
washed-out in 10-fold volume of physiological solution.
PEO-1500 under 10% concentration was used as a
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JKuBOTHBIX IeKaTUTHPOBAJIH 1O HapKo3oM. Koxy
HCcceKaly Ha pparMeHThl Maccoi 5-10 Mr u Tpu pasa
oTMbIBaH B 10-KpaTHOM 00BeMe HU3UOTOTHIECKOTO
pacTBopa. B kauecTBe KpHOIIPOTEKTOpa UCIOIB30BAIH
[150-1500 B 10%-11 koHIEHTpaLuK. Bce MaHUITyIIAIMN
npoBoauay npu 4°C. dparMeHThl KOXKH 3aMOPaKu-
BaJI cO CKOpOCThIO 1°C/MuH. JlekoHCepBUPOBAaHHBII
MaTepHuall OTorpeBanu Ha BozsHOH Oane mpu 40°C.
Kpuomnpotexrop ormbiBanu B 10-kpaTHOM 00beMe HH-
3HOJIOTHYECKOTO pacTBOpa. DKCTPAKT MOTydaiu,
WHKYOHpys (pparMeHTHl KOXH B (HPU3HOJIOTUIECKOM
pactBope (pH 7,4) B cootHomenuu 1:10 mpu Tem-
neparype 20-23°C, 3ateM HeHTpUPYTHUPOBAIH B
tedenue 15 mun npu 1500 o6/mun. Hamocanok mpo-
LEeXKMBAIH Yepe3 OyMakKHBIH QUIBTP; I yAaJeHHS
0eIka SKCTPaKT KUTISITHUIIN Ha BOASHOM O0aHe 15 MuH 1
cHoBa (ubTpoBau [6].

JKuBoTHbIE OBLIM pa3eTeHbl Ha TP PaBHOLIEHHBIX
rpynnel: 1-s — KOHTpoOJdbHAs; 2-1 — XKUBOTHBIE C
TEpPMHYECKUM 0KOroM U BBeaeHuem Ollm; 3-1 —
’KUBOTHBIE C 0KOTOBOM paHoil u BBeAeHneM DKHII.

OkcTpakT manentsl anteynsiid (P 12/9901311) u
OKHII BBogmIN OT Iepudepru K NEHTPY MOIAKOKHO
mo 0,5 Mi oIWH pa3 B CyTKH HA MPOTSKEHUH BCETO
skcriepuMenTa. Kontpons 3¢ dexTuBHOCTH mpena-
pPaToOB OCYIIECTBISIN BU3YAJIbHBIM, IIJIAHUMETPH-
YEeCKUM U THUCTOJOTHUYECKHUM MeToaamu [3, 5].
I'ncTonornueckue npenaparsl OKpamnuBaIl remMaro-
KCHUJIMHOM U 303MHOM, HCCIIEN0BAIN Ha MUKPOCKOIIE
“Jenaval”. YBennuenue 10%10.

[Ipu craructuyeckoir 00pabOTKe pe3yabTaTOB
HCIIOIB30BaIH t-KpUTEPU nOoCTOBEpHOCTH CThIO-
JCHTA.

Pe3yAbTatel M 00Cy)xaeHue

B pesynpraTe IMHaMUUYECKOTO BU3YallbHOIO
KOHTPOJISL COCTOSIHUSL OXKOT'OBOM paHbl ObUIO yCTa-
HOBJICHO, YTO Ha 1-€ CyTKM C MOMEHTa TpaBMbI OTMe-
YaloTCs pe3Kasi TUIIEPEMHESI U OTEK KOXKH 110 Tieprdepun
K LIEHTPY.

[Tocne BBenenus D1n (2-1 rpynna, 3-u CyTKH) Ha
MOBEPXHOCTH PAHBI MOSBISUIUCH COCYIUCTBHIE 3BE3-
JIOYKH PO30BAaTON OKPACKH, OTHOBPEMEHHO BO3HUKAIIH
OCTPOBKH TOHKOH IJICHKH, B PE3YJIBTaTe YEr0 CHUXA-
Jach Iiasmoppes. B 3TOT ke cpok mpu BBEICHHUH
OKHII (3-s rpymnna) moBepXHOCTHh paHBI ObLia
PO30BOM U3-3a BBIPAXKEHHOI'O Pa3BUTUS COCYIUCTOM
CETH, 0’KOT0Basl NIOBEPXHOCTh paHbl IIOKPhIBAJIACh
Ooee BIpa)XXKEHHOM TUIEHKOM, HcYe3aia I1a3Moppest.

Ha 7-e cytku (puc. 1, a) B 1-if rpynme oxoroBas
paHa mpexacTaBisiga co0oil GieaHy0, U3PBITYIO,
HEKPOTH3UPOBAHHYIO TKaHb, IOKPHITYIO (HUOPHUHOM,
nuMesna MECTO TUIa3Moppest 10 BCel 05KOTrOBOM IOBEPX-
HOCTH. Y XMBOTHBIX 2-# rpynmsl (puc. 1, 0) rpany-
JSIIMOHHAS TKaHb NMPUIOAHMMAJACh (B HEKOTOPBIX
MECTax) IO yPOBHS SIHUAEPMHUCA KpaeB paHbl. Y Ku-
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cryoprotectant. All manipulations were performed at
4°C. Skin fragments were frozen with 1°C/min rate.
The frozen-thawed material was thawed on water bath
at 40°C. The cryoprotectant was washed out in 10-
fold volume of physiological solution. The extract was
obtained when incubating the skin fragments in
physiological solution (pH 7.4) in 1:10 ratio at 20-23°C,
then it was centrifuged within 15 min under 1500 rpm.
A supernatant was passed through a paper filter; the
extract was boiled on water bath during 15 min for
protein removal and refiltered [6].

The animals were divided in three equal groups: 1*
one was the control; 2" one comprised the animals
with thermal burn and PE introduction; 3™ one con-
sisted of those with a burn wound and NPSE intro-
duction.

Placenta pharmaceutical extract (P 12/9901311) and
NPSE were subcutaneously introduced from the
periphery towards the center by 0.5 ml once a day
within the whole experiment. The control for prepa-
ration efficiency was performed using a visual,
planimetric and histological methods [3, 5]. Histological
preparations were stained with hematoxylin and eosin
and studied with “Jenaval” microscope with 10x10
magnification.

The Student t-test was used for statistical processing
of results.

Results and discussion

As a result of the dynamic visual control for the
burn wound state there were established that to the 1*
day since the trauma moment a sharp hyperemia and
skin oedema at the periphery to the center were noted.

After PE introduction (the 2™ group, the 3™ day)
the pinky vascular spiders appeared on a wound
surface, simultaneously with thin coat islets, resulting
in a plasmorrhea decrease. At the same term when
introducing NPSE (3" group) the wound surface was
pink because of a manifested development of vascular
net, a burn wound surface was covered with a more
marked coat, plasmorrhea disappeared.

To the 7™ day (Fig.1, a) in the 1 group a burn
wound represented a pale, pitted, necrotised fibrin-
covered tissue with plasmorrhea all over the burn
surface. In the 2™ group animals (Fig. 1, b) a granulated
tissue was slightly raised (in some sites) up to the
epidermis level of wound edges. In the 3™ group animals
(Fig. 1, ¢) the wound gained a uniform pink staining,
the granulations expanded all over the wound square
up to the level of epidermis and a burn surface consi-
derably decreased.

To the 14™ day (Fig. 2) the differences in wound
healing between the 1%, 2" and 3™ groups of animals
became more distinct. Thus, in the 2™ group of animals
(Fig. 2, b) the square of burn surface reduced due to
an edge epithelisation in comparison with the wounds
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a a b b

BOTHBIX 3-i rpynmsl (puc. 1, B) paHa mpuoOperana
PaBHOMEPHO PO30BYIO OKpPACKY, TPAHYJISALUU pa3pac-
TalIMCh Ha BCEH IUIOIIAAU paHbl 10 YPOBHA 3MHIEP-
MHCa, a 0’)KOTOBasi IOBEPXHOCTh 3HAYUTENBHO COKpa-
mjanack B pa3Mepax.

Ha 14-e cytku (puc. 2) paznuuusi B 3a)KUBJICHUN
paH Mexny 1-, 2- u 3-i rpynmnamu XHBOTHBIX CTa-
HOBUJIMCH ellle Oosiee oTyeTIMBBIMU. Tak, BO 2-i
rpynmne *XUBOTHBIX (pHUC. 2, 0) TUIOMIaAb OXOTOBOH
MIOBEPXHOCTHU COKpAIaJlach N3-32 KPaeBOM 3MUTEIH-
3al[MU MO0 CPABHEHUIO C paHaMM y XUBOTHBIX 1-#
rpynnsl (puc. 2, a). B 3-it rpynme (puc. 2, B) rpany-
JUpPYIONas MOBEPXHOCTh Obla Ooyiee TIamKOH,
IJIOMaAb 0KOTOBOW MOBEPXHOCTH 3HAYUTEIBHO
MEHBIIIE, YEM B OCTAIbHBIX IPYyMIax KUBOTHBIX. B TO
e BpeMs B 1-i rpyTine >KMBOTHBIX 0KOTOBast TOBEPX-
HOCTh MECTaMH OCTaBaJlach OJIETHOHN C peaKuMHU
TpaHyIALUsAIME, Ha HEH NOSABISTUCH COCYANCTBIE 3BE3-
JOYKH, UMENIUCh OCTPOBKH (PMOPMHO3HOTO HAJETa,
poJoJKajach YMEpPEHHas IjIa3Moppest Mo BCer
0KOTOBOI ITOBEPXHOCTH, MECTAMHU COXPAHSIICS TPYAHO
OTAENAEMBIH CTpyI. B 11enom y »kMBOTHBIX 1-i rpymmsl
YMEHBIIANCH Pa3Mepbl paHsbl, HO Kpas paHbl OCTaBaJIUCh
MTOIPBITHIMH.

JlokazarenscTBOM O0siee BBICOKOTO TEMIIa 3a)KHB-
JIEHUSI 0)KOTOBOM ITOBEPXHOCTH MPH BBEJICHUH SKCTPaK-
TOB MOTYT CIYXHUTb Pe€3yJbTaThl TUHAMHUYECKOU
IJTAHUMETPHUH PaH B TPEX rpynnax HaOMoIeHNH.

W3 puc. 3 BUAHO, 9TO TEMN CIIOHTAHHOTO 3a)KHB-
JIeHHUs 0’KOTOBBIX paH Oe3 mcmonbs3oBanug OIln u
OKHII noBonsHO Hu3kHuH. Ilociae BBeaecHus Olln u
OKIIH temn 3a)XUBIIEHUS paH yBEINUHUBaeTCSA Ha 7-€
CYTKH I10 cpaBHEHUIO ¢ KoHTposeM (p<0,05), onHako
Ha 14-e cyTku npu BBeaeHnH D11 oTcraer ot Temna
3akuBsieHMs pad npu BBegernu DKITH (p<0,05).
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Puc. 1. OxxoroBas paHa Ha 7-¢
CYTKH ITOCIIC HAHECEHHS TPaB-
MBI: a — 0e3 jeueHus; 0 —
BBeacHue DI, B — BBeAcHHE
OKHIL

Fig. 1. Burn wound to the 7%

day after causing the trauma:

a —without treatment; b — PE

introduction; ¢ — NPSE intro-
¢ duction.

&

in the 1% group animals (Fig. 2, a). In the 3™ group
(Fig. 2, c¢) a granulating surface was smoother, the
square of a burn surface was considerably smaller than
in other animals. At the same time in the 1% group of
animals a burn surface remained pale here and there
with a rare granulations, with vascular spiders on it,
there were the islets of fibrinous deposit, a moderate
plasmorrhea all over a burn surface was in a progress,
a hardly removable eschar was kept here and there.
Generally in the 1* group animals there was the reduc-
tion in wound size, but the edges remained pitted-up.

The results of dynamic wound planimetry in three
observation groups can be the proof for a higher rate
in burn surface healing during the extract introduction.

The Fig. 3 shows that the rate of a spontaneous
healing in burn wounds without PE and NPSE usage
is quite low. After PE and NPSE introduction the wound
healing rate increases to the 7" day in comparison with
the control (p<0.05), however to the 14" day during
PE introduction it decelerates that under NPSE
introduction (p<0.05).

Thus, at a comparative study of wound healing rates
under therapy absence and when introducing PE and
NPSE we have noted a higher rate in a burn wound
healing during the NPSE introduction, that was
manifested in the acceleration of the regenerative
process phase turn: there was the reduction in terms
for cell infiltration period and the acceleration of
granulation formation rate. A regenerative process in
burn wounds without PE and NPSE introduction
occurred as well, but its rate was sharply slowed down.

When investigating histological preparations to
the 14" day in the 1% group of animals there were
noted the infiltration of lympho-leukocyte cells and
a slightly manifested vascular net (Fig. 4, a).

Puc. 2. OxoroBas paHa Ha
14-e cyTkH ociie HAaHECEHUSI
TpaBMBI: a — 0e3 JeueHus; 6 —
BBezeHne DI, B — BBeIeHIE
OKHIIL.

- Fig. 2. Burn wound to the 14

day after causing the trauma:

S a—without treatment; b — PE

introduction; ¢ — NPSE intro-
duction.
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Takum 00Opa3oM, pU CPaBHHUTEIHHOM HUCCIIENO-
BaHUU TEMIIOB 3a)KUBJIEHHS paH NPH OTCYTCTBUHU
Tepanud u npy BBeneHnn Ol n u OKHIT HamMu otmeuen
Oonee BBICOKMH TEMIT 3a;KUBJICHUS] 0)KOT'OBOW PaHBI
nipu BBeneHn DKHII, uto BeIpakanocek B yCKOpEeHHUN
CMeHBI (a3 pereHepaToOpHOTO MPOLIECcca: COKPAILATUCE
CPOKH I[IepHOoa KIICTOUHOH HH(DUIIBTPALIIN U yCKOPSUICS
TeMn o0pa3oBaHMs TpaHy/sIui. Pereneparopuslit
MPOIECC B OKOTOBBIX paHax 0e3 BBeneHust DIln u
OKHII Takxe ©MeeT MeCTO, HO TEMII €ro ObLT PE3KO
3amMeIeH.

B nccnenoBanmy riCTOIOTHYECKUX MTPETIapaToB HA
14-e cyTku B 1-if rpynme >KUBOTHBIX OTMEYAJIUCH
HHGUIBTPAIHS TUM(PO-ICHKOIIMTAPHBIMU KIIETKAMU U
c1abo BEIpaXCHHAs COCYIUCTas ceTh (puc. 4, a).

Bo 2-i1 rpynne (BBemenue OIln) ormeuanocsh
CHIDKEHHE KJIETOYHOH MH(UIBTpaLNH, IEHTpaIbHAas
4acTh PaHbl 3aHATA 00Pa30BaHUEM TPAHYIISIIMOHHOM
TKaHU. B mmy6okux cnosix uMeeTcst pyO1oBas TKaHb,
o nepudepun UAET NOAPACTaAHNE SIUAEPMATBHOTO
miacta. B COOCTBEHHOMN MBIIIIIIE KOXKH KOHTYPBI ITy4-
KOB COXpaHeHbI (puc. 4, 0).

B 3-i1 rpynine HaOMH0IaI0Ch CHIDKEHUE KIIETOYHON
UHQUIBTPALIH, TPU3HAKH PETeHEPATOPHOTO MPoIiecca
ObUIM OoJiee BBIPAKEHBI, YEM Y JKUBOTHBIX 1- U 2-i
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[Mnowaab 0XKOroBoi paHbl, CM?
Burn wound square, cm?

1 7 14 28
Cytkm  Days
Puc. 3. [Imomans 0X0roBO# paHbl B 3aBUCUMOCTH OT
cnoco0a sreuerus: M— xouTpons; O— 31Tr, 00— 5KHII.

Fig. 3. Burn wound square depending on the treatment
method: M- control; O—PE; 0— NPSE.

In the 2" group (PE introduction) a decrease in
cell infiltration was noted and a central wound part
was filled with a granular tissue formation. A scar tissue
was in deep layers, there was a growing up of epider-
mal layer over the periphery. The contours of fascicles
were kept in the own skin muscle (Fig. 4, b).

In the 3™ group there was observed a decrease in
cell infiltration, the signs of a regenerative process were

Puc. 4. OxxoroBeie paHsl Ha 14-e CyTKH ITOcI€ HAHECCHHUS
TpaBMbl. OKpacka reMaTOKCHIIMHOM Y 503UHOM, yBEJIMUCHHE
10x10: a — 6e3 neuenus; 6 — BBegenue DI, B — BBEneHHE
OKHIL

Fig. 4. Burn wounds to the 14" day after causing the trauma,
stained with hematoxylin and eosin, 10x10 magnification:
a— without treatment; b — PE introduction; ¢ — NPSE intro-
duction.
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rpynn (puc. 4,B). CiexyeT OTMETHTb, YTO IIEHTPATb-
Has 4acTh PaHbl 3aHATA I'PaHYJALUOHHON TKaHbiO. B
yOOKHX CIIOSIX YK€ MMEETCs OpraHu3auus coe-
JUHUTENBbHO-TKaHHBIX CTPYKTYP. [1o mepudepun nner
MOAPACTaHUE SMUAECPMATIBHOTO IUIACTa MOJ HEKPO-
TUYECKUE YYACTKHU.

BbiBOADI

YckopeHue mpoliecca 3aXKUBICHUS paH MOJ
BrusareM BBeneHus OIln m DKHII mpoucxomur 3a
CUYET YMEHBIIICHUS BBIPAXKEHHOCTH BOCIIATUTEIHHOM
HHQUIBTPALIMH, & TAKKE CYIIECTBEHHOTO YBEIIMICHUS
TeMNOB (hopMupOBaHHA TPaHyISIMUOHHOMN TKaHU. [Tpn
ucnonb3oBanun DKHIT nabmronaeTcs 0ojee BRICOKUI
TEMII pereHepalii 05KOrOBBIX PaH.
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more manifested than in animals of the 1% and 2
groups (Fig. 4, c). It should be noted that a central
part of the wound is filled with a granulation tissue. In
deep layers there is even the organisation of connec-
tive-tissue structures. There is a growing up of epider-
mal layer under necrotic sites over the periphery.

Conclusions

The acceleration of the wound healing process
under the effect of PE and NPSE introduction occurs
due to a decrease in the manifestation of inflammatory
infiltration, as well as a considerable increase in rates
of granulation tissue formation. A higher regeneration
rate in burn wounds was observed when using NPSE.
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