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Pe3fome. DrmiepMiic, SBIISISCH OOBEKTOM TepPAIIeBTIYECKOrO BOMEVICTBIS B MOJIEIIV aTPOIIecKoro py0ia, IIpeICTaBIsSeT ero KiIo-
YeBYIO CTPYKTYPY, HaXOHSIIYIOCs IIOfT, KOHTPOJIeM POCTOBLIX PaKTOPOB 1, B YaCTHOCTH, paKTOpa pocTa SHIOTe IS COCYI0B. MHOroumcieHHbIe
VICCIIEIOBaHIS IIPOIEMOHCTPUPOBaII 3(PPEKTMBHOCTE B Tepalmy aTpOodMIecKyX PyOLIOB SIVIepMaIbHOTO POCTOBOrO paKTopa, a TakKe 000-
raleHHo TpOM6OHV[TaMVI TUIa3MbL. B pane VICCIIeOBaH ObUTO ITOKa3aHO, 4TO anKTOp pocTa SHOOTEINA COCY0B TaKKe 06na,naeT SHa4YUTeIb-
HBIM CITeKTPOM 3(PeKTOB CrIocOOHEIX OKasaTh jIedeOHBIN 3deKT Ha aTpodIecKnil SIMAePMIIC, YBeumBasi ero TOMIIVHY Y YCKOPSs IIpo-
nmdpepanyio KepatnHOIMTOB. Llestb mccremoBaHms - M3y4nTh MOPOIIOTMYecKyie XapaKTePUCTUKY SIVepMIIca B MO/ aTpoduiecKoro py6-
11a TPV 3KCIIePYMEHTAIBHOM JIedeHn M OMOKOMIIO3UTOM ¢ (haKTOPOM POCTa SHIOTe s cocyoB. ViccreiopaHme mposeieHo Ha 36 caMIiaxX KpbIC
Bucrap. JKuBoTHBIe GbUTH paciTpeie/ileHbl Ha 6 TPYIIL: 1-51 — MHTaKTHBIE XXMBOTHEIE, 2-51 TPYIIIa — KOHTPOJIPHAS TPYIIIA C MOJIENIbIO aTpodde-
CKOro py6ua, B 3-11 TpyIiie IIpon3BOAMIIOCH SKCIIEPpVIMEHTa/IbHOE JIeUeHVe rejieM Ha OCHOBe I'MIPOOKVCY aJlTOMVUHI:, B 4-m TpyIie — SKCIepu-
MeHTaJIbHOe JIeUeHVEe CMJIMKOHOBBIM rejieM, 5-n Tpyiiie - 3KCcIepriMeHTaJIbHOe JiedeHve anKTOpOM pocTa SHIOO0TEJIN:A COCYI0B U 6-11 rpyiiie —
SKCIIeprMeHTa/IbHOe JIeUeHe OMOKOMITO3MTOM Ha OCHOBE TVOPOOKNCH aJIIOMVHIS 11 Cl:!aKTOpOM pocTa 3HOO0Te/IVsI COCY/I0B. B V[CCJ'IE,H,yeMOVI
3KCHepVIMeHTaJ'H>HOI7I Mogem Obum TI0JIyY€HbI JaHHbIE 00 anOCpVIVI snvaepmica, CHVDKeHNN 9aCTOThl MUTO30B W CITIAKVIBaHUV €0 IIOBEPXHO-
CTU. HO)Z[ BO3IEVICTBMEM HeOpraHm4ecKmx Tesievt 3TV M3MEeHeHM s YaCTYHO HVBEJIIIPOBAJIVICH, B BoJIbIIIert cTereHm T10/1 BO3[EVICTBIIeM TUAPOOKM-
CV JTIOMMHIIS, KOTOPBIVI ObUT BEIOpaH B KaueCcTBe OCHOBBI, Ha KOTOPOV M3roTaB/mMBasicst OvokoMIto3uT. CTaTHCTIYeCK JJOCTOBEPHBIV POCT TOJI-
IOMHBL SIIaepMrica OTMeYeH IIPpU SKCII€PVIMEHTaJIbHOM JIeUeHNI CpaKTOpOM PpocTa SHIOOTEIIM: COCYIOB B 5-n rpy1iie XMBOTHBIX, KpoMe TOTO,
IIpu SKCIleprMeHTaIbHOM JIeUeHUN OVIOKOMITO3MTOM HaGHIOZIaJ'IOCL yBemm4aeHve KojmdecTsa Ki-67+ KepaTnHOIUTOB. Taxum 06pa30M, OrokoM-
TIO3UTHBI MaTepwl Ha OCHOBE I'MIPOOKINCH aJIIOMVHIMA 11 cpaKTopa pocTa SHIO0TEJIN: COCyI0B OGHa/:[aeT CITOCOOHOCTBIO COYeTaTh 3¢)¢)EKTLI
CBOVIX KOMITIOHEHTOB W SIBJISIETCS IIePCIIeKTVIBHBIM ITperrapaToM 1151 JaJIbHeVIIIX VICCIIeJOBaHWVL.
KitroueBbie c1oBa: anudepmuc, ampogpuueckuii pybey, paxkmop pocina 3H00mesus cocyoob, sxcnepumenmalvias Mooeas,
Kpovicol Bucmap
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Summary. The epidermis, being the object of therapeutic action in the model of atrophic scar, represents its key structure,
which is under the control of growth factors and, in particular, vascular endothelial growth factor. Numerous studies have demonstrat-
ed the effectiveness of epidermal growth factor and platelet-rich plasma in the therapy of atrophic scars. A number of studies have
shown that vascular endothelial growth factor also has a significant spectrum of effects capable of exerting a therapeutic effect on
atrophic epidermis, increasing its thickness and accelerating keratinocyte proliferation. The aim of the study is to study the morphologi-
cal characteristics of the epidermis in the model of atrophic scar during experimental treatment with a bio-composite with vascular
endothelial growth factor. The study was conducted on 36 male Wistar rats. The animals were divided into 6 groups: 1st - intact ani-
mals, 2nd group - control group with atrophic scar model, 3rd group - experimental treatment with aluminum hydroxide gel, 4th
group - experimental treatment with silicone gel, 5th group - experimental treatment with vascular endothelial growth factor and 6th
group - experimental treatment with aluminum hydroxide-based bio-composite and vascular endothelial growth factor. In the studied
experimental model, data on epidermal atrophy, decreased mitosis frequency and smoothing of its surface were obtained. Under the
influence of inorganic gels, these changes were partially leveled, to a greater extent under the influence of aluminum hydroxide, which
was chosen as the basis for the manufacture of the bio-composite. A statistically significant increase in epidermal thickness was noted
during experimental treatment with vascular endothelial growth factor in the 5th group of animals; in addition, an increase in the num-
ber of Ki-67+ keratinocytes was observed during experimental treatment with the bio-composite. Thus, the bio-composite material
based on aluminum hydroxide and vascular endothelial growth factor has the ability to combine the effects of its components and is a
promising drug for further research.
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BBenenme. Drmimepmiuc, IpecTaBs-
eT coboV BaXHBIVI KOMIIOHEHT aTpodude-
CKOro py0Iia, KOTOPBIV ABJIsIeTCSI Hellocperl-
CTBEHHBIM OOBEKTOM BO3IEVICTBUS MHOTO-
UMCIIEHHBIX IIPOTMBOPYOIIOBBIX KpeMOB WU
Maszen [1-3]. Arpodus stmpepmmca IIoA-
IepXXMBaeT JervapaTalnio, CHVDKeHMe Bac-
KyJIgpusaluy, IpoimdepaTUBHOIO IIOTeH-
Majia IIomjIeXxallem COeOVIHUTEIIbHOV TKa-
HI ¥ VMCYe3HOBeHMe BOJIOCSHBIX (POJUIMKY-
JIOB, TIOTOBBIX M CAJIbHBIX XeJie3 [3-4]. B te-
pamu aTrpodudeckux pyOIIoB MHOTrOYMC-
JIEHHBIE VICCIIeOBaHMS IIPOAEeMOHCTPUPO-
B/ 3(pPEKTUBHOCTD 3MMIEPMaTIBHOTO PO-
croBoro dakropa [3-5], a Takxke oborarreH-
HOWM TpoMOormTamu 1wiasmel [1-2]. Bmecte ¢
TeM, IpyIvie PpOCTOBble (aKTOPHI, TaKue,
HampuMmep, Kak (pakTop pocTa SHIOTEINS
COCYIOB TakXe OOIafalOT 3HAYNUTEIbHBIM
CrIeKTpoM 3 PEeKTOB CIIOCOOHBIX OKa3aTh
caHOreHHBIV 3P deKT Ha aTPOPUUHBIN MN-
JIePMVIC, YBeINYMBas ero TOJIIIVHY, yCKOpss
nposmvdepalio KepaTUMHOIIUTOB, CIIOCO0-
CTBYSI BBDKVMBAHMIO KePaTUHOIIUTOB IIPY IIO-
BpexaeHun [6]. VIsBecTHO, UTO Me30IIOPU-
CTasl CTPYKTypa TMIOPOOKWUCK aIFOMVHUSA
paccMaTpuBaeTcd B KadecTBe 3dPeKTuBHO-
ro CpeAcCTBa yBeJIMYeHMs OMOAOCTYIIHOCTHU
IIVPOKOTO CIIeKTpa OMOaKTMBHBIX COeIVHe-
HUM [7],  obragast BEICOKOM OMOCOBMECTM-
MOCTBIO OHa MOXXeT OBITh VICITOIIb30BaHa IS
co3taHMsl OMOKOMIIO3MTHOTO MaTepuasia co-
fdepXaluil IOJMUIIenTus, dakTopa pocTa
SHIOTEIIVS COCYTIOB.

Ilens mcceqoBaHMS: M3YIUTh MOP-
dorormyuecke xapaKTepUCTUKM SIVIEPMU-
ca KOXM KpbIC B MOAEIM aTpodpmIecKoro
pyOlila mpu SKcIepUMeHTaIbHOM JIeUeHWN
O1OKOMITO3UTOM C PAaKTOPOM POCTa IFHIOTE-
JINSL COCYIOB.

Marepuanpl M MeTOObI WMCCIedOBa-
HuA. ViccmemoBaHye BBIIOJIHEHO Ha 36 caM-
Hax Kpelc juHUM Bucrap maccom 200-220
rpaMM, pas[ejleHHbIX Ha 6 IrpyIm mo 6 Xu-
BOTHBIX. 6 CaMIIOB COCTaBWIM TPYIIIy WH-
TaKTHBIX XMBOTHBIX (rpymma 1). YV 30 ocras-
IIVIXCSL KPBIC MOMIENIVIPOBAJICS aTpOdIecKmit
pyberr o I'adaposy T.Y. c coaBT. myTem mH-
TpajlepMaJIbHOTO BBeIeHUSI B KOXY KpbICHI
0,2 M1 pacTBOpa KoJIareHasbl, aKTMBHOCTBIO
100 KE [8]. B xadecTBe pabouero pacrBopa
VICIIOJIb30BaJIVI KOJUIareHasy (ITar>xo,
Mocksa, Poccmst), B passenennm 500 KE B 1

M. Bropast rpymnma, Obula Ipynmom KOH-
TPOJIsi, B KOTOPOV Ha CIIMHY XKMBOTHBIX C MO-
Henplo aTpodudeckoro pyolia, eXemHeBHO
HaHOCWICS PU3MOJIOrMYecKuit pacTsop. Tpe-
Tbs, UeTBepTasi, IIATad ¥ IIecTas TPYIIIbI —
ABWINCh SKcIepyMeHTaabHbIMML. Crycra 7
CYTOK IIOCJIe MHBEeKINN dpepMeHTa Kojulare-
Has3bl Ha IIOBEPXHOCTb KOXW 3TUX KMBOTHBIX
eXeJTHeBHO HAHOCWICS WCCIIelyeMblil IeJlb.
TpeTbsa rpymnma XMBOTHBIX HOJIydasia 3KCIe-
pVUIMeHTaJIbHOe JIeueHVe HeopraHn4ecKuM
resieM rugpookucy amoMyHMs (IlenxoBekmm
O6uokombuHat, Poccus). Yersepras rpymnma
KVMBOTHBIX IIOJIy4ajla SKCIIepUMeHTaJIbHOe
JledeHVe HeopraHMYecKuM rejieM «[lepma-
TUKC» COfIep)Kalllero B CBOeM COCTaBe CMecCh
MOJIIMEPHBIX  KPEeMHUIIOPTaHMYeCcKX —Co-
eNVHEeHUN - MOoJMCWIOKcaHbl. Ha ywacrox
KOXM C aTpOoPUIeCcKUM PyOIIOM >KMBOTHBIX
IIATOV TPYHIBl eXeTHEeBHO HaHOCWICS pac-
TBOp PaKTOp poCTa 3HOOTENNS COCYOB B
docdaraom Oydepe (rhVEGF-A165, SCI-
STORE). Illectas rpymma >XMBOTHBIX IIOJIY-
yajla OVMOKOMIIO3UT, cofep Kalium ¢aKTop
pocTa SHIOOTeIMS COCYIOB B IMAPOOKVCH
amoMyHMg. PakTop pocTa 3HIOTEIN COCY-
J10B 1O00ABJIAUIN K TeJIio TUIPOOKVICH aIFoMU-
HIA B cooTHomeHMM 20 OMKoImMTpoB Ha 1 mil.

Bce XMBOTHBIE 3KcIlepVIMeHTaIbHBIX
rpym 3-6 BBIBOOWINCH W3 VCCI/IeIOBaHMA
crrycrs 17 nHevt mocjie MHBEKIIUN KoJUlareHa-
36I. OOpasipl KOXM (PUKCHpOBaJIM B pac-
npasjieHHOM coctosiHuM B 10% 3a0ydepen-
HoM dopmarmne (pH 7,4). IlpoBonky, 3amms-
Ky o0pasiioB B IapaduH ¥ WM3TOTOBJIEHNE
Cpe30B MPOBOAMIIN IO CTaHAAPTHBIM METO-
maMm. Cpespl TOMIIMHOM 5 MKM OKpallvBaJIv
remMaToKCWIMHOM 1 3031HOM (OOO «Men-
TexnuxallounT», Poccus). g vMMyHOrm-
CTOXVMWYECKOTO MCCIIeIOBAHMS OBbLT VICTIONb-
30BaH WMHAYIIMPOBaHHBEIV HarpeBaHVeM Me-
TOJI JIeMacKMpPOBKM aHTUIeHa. DHJIOTeHHYIO
repokcumasy omoxkmposam 0,3% mepeKncho
Booposa B TeueHue 30 MMHYT Opy KOMHAaT-
Hov TemmepaType. Cpe3bl MHKyOMpoBajii B
BSA (ab64009) B Teuenv 20 muHyT 11 6J10-
KMpOBaHMsI HecIleldUyIecKoro CBsi3bIBaHMs
aHTUTeJI, MapKep BBIABISUIM C ITOMOIIBIO
MePBUYHBIX KPOJIMYbUX MOHOKIOHAJIbHBIX
a"HtuTenr Anti-Ki67 [SP6] (abl6667) Ttutp
1:200. VIHKyOamms ¢ IepBUYHBIMM aHTUTe-
JlaMU OCYIIIeCTBJIsUIN B TeueHMe 12 yacos mipu
4°C, co BTOPUYHBIMU depmeHT-
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KOHBIOTVPOBaHHBIMM KO3bVMU aHTU-
Kposubumy aHTuTersamm Goat Anti-Rabbit
IgG (HRP) ab205718 B TiTpe 1:2000-1:50000 B
Ttedenne 30 mmmyT npm 30°C. B kauecTse
XPOMOT€eHa VCIOIb30Ba/I TecT-cucTeMy DAB
(ab64238) B Teuenne 10 MMHYT IIpyU KOMHAaT-
HOVI TeMIlepaType. Bce peaxumy mposomyin
¢ ncrionp3oBaHveM TBS (ab64248, 1:25). [le-
TeKLMIO IlepoKcuaasbl IpousBomwmm DAB
Substrate Kit (ab64238). Ha mukpornpenapa-
Tax OIpefeIsUIM TOIIMHY >SHOuaepMiuca B
MKM 1 gormo Ki-67 MyHHOpeaKTUBHBIX sep
(Ki-67+) 1o oTHoIIeHNMIO K OOINeMy YMciIy
drep B ero 0asaJIbHOM U IIUIIOBATOM CJIOSIX B
I10J1e 3peHVsI MUKPOCKOTIa.

Ha ocHoOBaHWMM NepBUYHBIX JaHHBIX
KaKOVl TPYIHIIBbl VCCIIeOBaHUs OIIpesies-
nace: Meauana (Me), nepsbii (Q1) n TpeTun
kBapTwib (Q3), MakcuMMalbHOe ¥ MUHW-
MaJIbHOe 3HaueHle B BBIOOpKe, Ha OCHOBa-
HUM KOTOPBIX B JaJIbHEeWIIeM CTPOWINCh
AvarpaMMbl. Pasimaumss Mexiy Tpynmamu
ompenessIV IpY IIOMOIIM KpuTepus [laHHa
(Dunn’s test).

Pesyneprarel m oOcyxmeHue. Y uH-
TaKTHBIX XVMBOTHBIX B 3MMepMIce KPecTIo-
BOoI obOrmactm (TtommmHa Me=32,15 mxM, Q1-
Q3=31,4-33,1) Ki-67+ mpomykT pacriosiarajicst
VHTpa- U IepUHYKIeapHO, MapKuUpys OHM-
HOYHBIe KepaTVHOLNUTBI Oa3ajlbHOro cj1osd. B
KJIeTKaxX IepMbl MeTKa oTcyTcTBoBasia. Ilpm
MoJIeJIpOBaHMM aTpodudeckoro pybma (2
rpyIIia XVBOTHBIX), 3aPVIKCUPOBAHO CHIDKe-
HMe TOJIIVHBI BCex CJjIoeB KOoxXu. VlcTtoHde-
HUe sHuaepMica OOYyCJIOBIEHO B OCHOBHOM
COKpallleHVeM IINUIIOBaToro cjiosd 1o 1-2 cio-
€B. 3epHT/ICTBIT7{ CJIOVI TIPEe[CTaBIeH emuHIY-
HBIMIM KJIeTKaMU. POroBovt cJIOV MCTOHYeH-
HBIVI, PBIXJIBIVL, pejibed sHMAepMIca CIJla-
XeH, OasayibHasi MeMOpaHa poBHast (puc. 1-a).
Ki-67+ xj1eTku BcTpedaroTcs pefKo, pacliosia-
raroTcs II0 OJIMHOYKe B 0a3aIbHOM CJIoe 3IIN-
nepmuca. Hyoke oz arpodupoBaHHBIM 2111-
JepMICOM OTMeYaeTcs yTpaTa HalvUIIpHbIX
COCOYKOB JIepMBbI 1 pelyKIys KalUIIpHOIO
pycila COCOYKOBOTO CJIOS. DNIUAEPMUC XKN-
BOTHBIX, IIOJIyYaBIIVIX OSKCIIepUMeHTaJIbHOe
JledeHVe TUIPOOKMCHIO aIIOMUHMSA (TpyIia
3), yromumaetcss n cocTasisieT 24,9 mxm (Q1-
Q3=23,3-25,5 MKM), IIIUIIOBATBIN CJIOV COCTO-
UT u3 2-3 cJI0eB KIIeTOK, POrOBOVI CJIOVI IMeeT
TOJILIVIHY COIOCTaBUMYIO C TOJIIIVHOV KJle-
TOYHBIX CJIOeB snuaepMmuca. YactnaHo Boc-

cTaHaB/MBaercs penbed srmaepmuca. Ki-67+
KIIeTKM JIMepMuca BCTpedaroTcs PpernKo,
pacrioyiararoTcsi 110 OAMHOYKe B OasalbHOM
coe stmaepmuca (puc. 1-6).

[Ipn sKcrepyMMeHTaIbBHOM JIeUeHUN
CVWIMKOHOBBIM TejleM Ha OCHOBe ITOJIVICVIIOK-
CaHOB (4-s rpyIIia XMBOTHBIX) peibed 3IN-
JepMuca OCTaeTcs CrilakeHHbIM. Popmupy-
I0TCsl C71a00 BhIpakeHHBle rpebHM. Heckorb-
KO Bo3pacTaet ero TormmyHa (Me = 24,15 MM,
Q1-Q3=23,5-25,1MKMm).

DKcreprMeHTaIbHOe  JledeHMe pac-
TBOPOM (paKTOpa pocTa SHIOTEJIVS COCYIIOB B
docdarroM Oydepe B 5-i1 TpyTIIIe KUBOTHBIX
COIPOBOXIAJIOCh POCTOM TOJIIIVIHBL SIMEP-
Mmmca 1o 28,6 mxm (Q1-Q3=27,1-29,3 mxm). B
IIOBEPXHOCTHBIX CJIOSAX [IePMBI YCIIOXKHSUICS
pertbed,  HaOMIOOAINCE  COENMHUTEIBHO
TKaHHBIe cocoukm (puc. 1-B). ITpm skcmepu-
MEeHTaJIbHOM JIeYeHVM OVMOKOMIIO3UMTOM Ha
OCHOBe (paKTOpa pocTa SHIOTEIINS COCYIOB 1
TUIPOOKNCY TIOMUHMSL B 6-V1 TpyIIe XXiu-
BOTHBIX 3MMAepMIC aTpodmdeckoro pyoiia
coctaBwi 29,35 mxm (Q1-Q3=28,6-29,9). Perb-
ed samTeMSA IIPU 3TOM YCJIOXHEeTcs, dop-
MUPYIOTCS COCOUKM, a TakKxXe eIVHUYHbIe
OpugaTKy Koxu (puc. 1-r).

Jleuenme BO Bcex 3KCIlepVUMeHTaIb-
HBIX TpyIHIaX IOCTOBEPHO IIOBBIIIAET TOJI-
IIVHY 3MMIepMuca 10 OTHOIIEHMIO K ITOKa-
3aressiM rpy1mbl KoHTposd (p<0,001), 3a mc-
K/TIOYeHVeM SKCIIepVIMEeHTaJIbHOTO JIeUeHVsI
CVWIMKOHOBBIM TejleM Ha OCHOBe ITOJIVICVIIOK-
caHos (p>0,05). JInzmepom o pocTy TOJIIIVHBI
smmepMmca ObUIa TpyIma C SKCIIepVMeH-
TaJIbHBIM JIeUeHMeM OVMOKOMIIO3UTOM, U He
VIMeJla JIOCTOBEPHBIX OTIMYMII OT ITOKa3aTe-
JIeVl THTaKTHOVI KOXKV VI TPYIIIIBI HOMeP 5.

BropbIM mmmepoM 110 poCTy TOJIIIIVIHEL
smmepMmca ObUIa TpyIlma C SKCIIepVMeH-
TaJIbHBIM JIeUeHVeM (PaKTOpPOM pocTa SHIIO-
TEJIVSI COCY/IOB, B KOTOPOV OH TaK >Xe ObUI
JIOCTOBEPHO TOJIIle, 4YeM B rpymmax 2-4
(p<0,001), 1 He MMesI JOCTOBEPHBIX OTIIVUNIL
OT TPYIIIIBI C SKCIIEPVIMEHTAIbHBIM JIEUeHVIEM
onoxommosurom (I'pymiia 6). [JaxHbIE O TOJI-
IIMHe SMIuepMiuca B 30He aTpodUdecKoro
pyO11a Ha poHe JleueHMs MpesICTaBIeHbl (pPu-
CYHOK 2).

MexanusM [emcTBUs  HeopraHude-
CKIX U, B YaCTHOCTY, CWJIMKOHOBBIX Tejlerl Ha
aTpodudeckre pyOIIbl 10 KOHIIa He M3y4YeH,
OCHOBHOVI IPUYMHOW $BJIS€TCA TO, YTO OHU
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Puc. 1. MuxpodOTO I'TICTOIIOTMYecKVIX IIperapaToB KOXN KPbIC B 9KCIIEPUMEHTaIbHOV MOZeIN aTpo-
draeckoro py0biia Irpu pasMuHbIX criocobax jtedeHns. O003H.: a — Koxa B o01acTy py01ia, MICTOHUeHe
snmepmumca; 6 - oguHouHas Ki-67+-Kk1eTka B armvepmuice B 0bs1acTyt pyOiia IIpu aKCIieprMeHTaIbHOM
JIeYeHUM TrejieM TMIPOOKVCH alIOMMHIS; B — KOXa B objacTy pyOlia IIpu 3KCIleprMeHTaIbHOM Jiede-
HUM PaKTOPOM pocTa SHIOTeINS COCY/IOB; T' — KOoXa B o0J1acTy pyOlia ITpu SKCIIepyMeHTaIbHOM Jieye-
Hyie OMIOKOMITIO3UTHBIM MaTepraioM Ha OCHOBe (paKTopa pocTa SHIOTeSINS COCY0B U Tesls TUAPOOKICH
amromyHMA. OKp.: @, B, T' - TeMaTOKCYWIVHOM ¥ 903MHOM, O - MIMMYyHHOTMCTOXMMITYeckoe BbIsgpiieHne Ki-
67+-KJIeTOK, IOKP. FTeMaTOKCVITMHOM. YB.: a, B, T - x400; 6 - x900
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Puc. 2. [ImarpaMma TONIIIMHBL SOUIepMICa Puc. 3. Hacrora Ki-67+ simepHBIX KJI€TOK IIO OT-
KOXXM KPBIC VICCIIeTyeMBbIX TPYIII B MKM HOIIIeHWIO K OOIleMy 4mcily KIeToK B 0asaib-

HOM W IINWIIOBATOM CJIOAX ISIINAEpMNMCa KOXWU
KPBIC 1CCiIelyeMbBIX I'PYIII B ITPOLIEHTaX
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He CIIOCOOHBI pacTBOPATHCS 1 A PyHaMpo-
BaTh B TKaHM pyOia. Tem He MeHee ecTh He-
CKOJIBKO TMIIOTe3, KOTOPbIe Ha CEeTOHSIITHII
JleHb IIPOJOJDKAIOT pPa3BMBATBCS W COBEp-
IITEHCTBOBATHCS, OHV IIPEIIOIIaraoT, YTo Te-
JIVL CLIOCOOCTBYIOT YBeJIMUeHWIO TUIpaTaliim,
MOBBIIIIEHNIO TeMIlepaTyphl TKaHell, 3allliTe
pyOra, mossimenmo HanpsbkeHust O, B TKa-
HSIX I VIX BO3[IEVICTB/e Ha MMMYHHYIO CHCTe-
My [9]. Muxpotonorpadms HOBEpXHOCTU
IUTeHKV HeOpTraHWYecKnx rejier, Ormaromaps
Me30IOPUCTOV CTPYKType IOCTATOYHO BbI-
paxeHa ” crenmMdmUyIHa, VMMEHHO OHA SBJIS-
ercss ¢pakTopoM, perynmpyrommm audde-
PeHLMpPOBKY 1 Ipormdeparyio kietok [10].
Bospllioe 3HaueHMe MMeeT JIOKaJIbHas Mexa-
HUYecKasl medopmarinsl KIeTOYHO 0005104-
KVI ¥3-3a HEPOBHOCTEV MUKpOTOIIorpacdmm u,
KaK CJIefICTBME PaCTATVMBaHME CTPYKTYp Lu-
TOCKeJIeTa, YTO IIPMBOANT K OJI0Kajie MOHHBIX
KaHaJIOB, YCKOPEHMIO OTTOKa BOABI 1 3aITyCKY
MexaHM3Ma aAre3VOHHO-VHAYIVIPOBAaHHOTO
CKaTysl KJIeTOK, KOTOpble MOTYT IPUBOAUTH K
yMeHBIIIeHMI0 00beMa HUTOIUIasMel A0 50%
[11]. OpyruM MexaHU3MOM, MOXeT ObITh Me-
XaHOTPAHCAYKIINS aKTMHOBBIX pUOPIILI IIe-
PVHYKIIeapHOrO aKTMHOBOIO KOJIllauykKa Ha
reHeTHYecKny anrapar xietku [12]. Hampu-
Mep, B uccirenosanmm Coscoy et al. (2018), o6
VICCIIeIOBaHMY MUKpOTOIIorpadmm rejig Ha
IIOBEPXHOCTM €ro CJI0sl, 00paIlieHHOTO K CJIO0
KYJIbTYPBl 3MUTEIMAIBHBIX KJIETOK, ITOKasa-
HO, YTO TOJIBKO IIIECTUYTOJIBHVKM, PacIIOiIo-
JKeHHbIe ¢ MHTepBajioM OT 3 110 10 MKM, mpu-
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1.Long T, Gupta A, Ma S, Hsu S. Platelet-rich plasma in noninvasive procedures for atrophic acne scars: A systematic review and meta-analysis. |
Cosmet Dermatol. 2020;19(4):836-844. https://doi.org/10.1111/jocd.13331

2. Nilforoushzadeh MA, Heidari-Kharaji M, Alavi S et al. Transplantation of autologous fat, stromal vascular fraction (SVF) cell, and platelet-rich
plasma (PRP) for cell therapy of atrophic acne scars: Clinical evaluation and biometric assessment. | Cosmet Dermatol. 2022;21(5):2089-2098.
httpsy//doi.org/10.1111/jocd.14333

3.Stoddard MA, Herrmann |, Moy L, Moy R. Improvement of Atrophic Acne Scars in Skin of Color Using Topical Synthetic Epidermal Growth
Factor (EGF) Serum: A Pilot Study. ] Drugs Dermatol. 2017;16(4):322-326

4.Connolly D, Vu HL, Mariwalla K, Saedi N. Acne Scarring-Pathogenesis, Evaluation, and Treatment Options. | Clin Aesthet Dermatol.
2017;10(9):12-23

5. Seidel R, Moy RL. Improvement in Atrophic Acne Scars Using Topical Synthetic Epidermal Growth Factor (EGF) Serum: A Pilot Study. | Drugs
Dermatol. 2015;14(9):1005-1010

6.Zhu [W, Wu X], Lu ZF et al. Role of VEGF receptors in normal and psoriatic human keratinocytes: evidence from irradiation with different UV
sources. PLoS One. 2013;8(1):e55463. https.//doi.org/10.1371/journal pone.0055463

7.1glin VA, Sokolovskaya OA, Morozova SM et al. Effect of Sol-Gel Alumina Biocomposite on the Viability and Morphology of Dermal Human
Fibroblast Cells. ACS Biomater Sci Eng. 2020,6(8):4397-4400. https://doi.org/10.1021/acsbiomaterials.0c00721

8. Gafarov TU, Yenikeyev DA, Idrisova LT et al. Modelirovanie atroficheskogo rubtsovogo defekta kozhi u laboratornykh zhivotnykh. Uspekhi sov-
remennogo yestestvoznaniya.2013;6:89-91

9. Fabbrocini G, Annunziata MC, D'Arco V et al. Acne scars: pathogenesis, classification and treatment. Dermatol Res Pract. 2010;2010:893080.
httpsy//doi.org/10.1155/2010/893080

10. Fu RH, Wang YC, Liu SP et al. Differentiation of stem cells: strategies for modifying surface biomaterials. Cell Transplant. 2011,20(1):37-47.
httpsy//doi.org/10.3727/096368910X532756

https://doi.org/ 10.20340/ mv-mn.2024.32(2).844



Mopgponozuueckue eedomocmu — Morphological Newsletter: 2024 Tom (Volume) 32 Buinyck (Issue) 2

11. Le Roux AL, Quiroga X, Walani N et al. The plasma membrane as a mechanochemical transducer. Philosophical Transactions of the Royal Socie-
ty B: Biological Sciences. 2019;374:20180221. https.//doi.org/10.1098/rstb.2018.0221

12. Khatau SB, Kim DH, Hale CM et al. The perinuclear actin

httpsy//doi.org/10.4161/nucl.1.4.12331

cap in health and disease. Nucleus. 2010;1(4):337-342.

13. Coscoy S, Baiz S, Octon ], Rhoné B et al. Microtopographies control the development of basal protrusions in epithelial sheets. Biointerphases.

2018;13(4):041003. https://doi.org/10.1116/1.5024601

14. Kim SA, Ryu YW, Kwon ]I et al. Differential expression of cyclin D1, Ki 67, pRb, and p53 in psoriatic skin lesions and normal skin. Mol Med

Rep. 2018;17(1):735-742. https://doi.org/10.3892/mmr.2017.8015

ABTOpBI 3asBIISIIOT 00 OTCYTCTBUM KaKMX-TMOO KOH(IIMKTOB
VIHTEPECOB TPV IUIaHMPOBaHWY, BBIIOIHEHNY, GVHAHCUPOBAHVN
VI VICIIOJIb30BaHMM Pe3yJIbTaTOB HACTOSILETO MCCIIeOBa M

VMH®OPMAILIVISI Ob ABTOPAX

Huxonoposa Bapsapa l'enHagbeBHa, MIagInvii Hay4dHBIV
coTpyaHuK, l'ocymapcTBeHHBIVI Hay4HO-UCCIIENOBATeIILCKIN
VICOIBITATE/IbHBIVE  MHCTUTYT BOEHHOV MemuiuHbl, CaHKT-
TletepOypr, Poccust; e-mail: bgnikon@gmail.com

T'avBoponckun ViBan BacwiseBud, npodeccop, JOKTOp Me-
IULIMHCKMX HayK, 3aBeylommil Kadempoii HopMaJIbHOW aHa-
Tomuy, Boenno-meamimrckon akagemym vmvern C.M. Kupo-
Ba; 3apedylommii  Kadempord  mopdonormy,  CaHKT-
TleTepOyprckoro TocyapcTBEHHOTO YHWMBEPCWUTETa; 3aBefly-
omuy Kadenapot aHaToMun desioseka HarmonanbHere Me-
TIVIITMHCKOTO WCCIIeIOBaTeIbCcKOTO IleHTpa MMeHn B.A. Anma-
30Ba, T. Cakr-IletepOypr, Poccus;

e-mail: i.v.gaivoronsky@mail.ru

Kpumrron Bnagymup Brragumuposid, KaHaygaT MeIyIVH-
CKUX HayK, JoleHT Kadenper Mopdosoruy, CaHKT-
TleTepOyprckmit  TocymapcTBeHHBIE  yHUBepcuTeT, CaHKT-
IletepOypr, Poccust; e-mail: chrishtop@mail.ru

ITamenko ITaBen CremaHoBuMd, npodeccop, AOKTOP MeIu-
LIVHCKVIX HayK, Ipodeccop Kadpenpbl HOpMaIbHOV aHATOMM,
Boenno-menymmackas akagemmst mmenn C.M. Kuposa, CaHKT-
Tletepbypr, Poccms; e-mail: pashenkops@mail.ru

®anneesa Okcana MaJMKOBHA, JOKTOP MeAUIMHCKNX HayK,
JIOIIeHT  Kadpepel ~ HOPMAJIBHOV  aHATOMWUM, BoeHHO-
MenmumHcKas axkamemms wvMenn C.M. Kwuposa, CankT-
TletepOypr, Poccys; e-mail: osteolog_oxana@mail.ru

Xpycranesa FOmmsa AjlekcaHApOBHA, IOLIEHT, TOKTOP MeIu-
OVHCKMX HaykK, ZOIeHT Kadenpsl CygeOHOV MeAMIVHBI 7
MEIMIIMHCKOIO IIpaBa, BoeHHO-MenMIIMHCKas aKageMus VMe-
avu C.M. Kuposa, Casxr-IletepOypr, Poccrss;

e-mail: khrustaleva-julia@yandex.ru

CemeHOB AJsiekcert AHATOJIbeBUY, KaHIMIAT MEIVITMHCKIIX
HayK, JOKTOpaHT Kadefpbl HOPMaJIbHOV aHaTOMMM, BoeHHO-
MenuiHcKas akagemus nmenn C.M. Kuposa, Canxr- Iletep-
Oypr, Poccusi; e-mail: semfeodosia82@mail.ru

The authors declare that they have no conflicts of interest in
the planning, implementation, financing and use of the re-
sults of this study

INFORMATION ABOUT AUTHORS

Varvara G. Nikonorova, Junior Researcher, State Research
Testing Institute of Military Medicine, Saint-Petersburg,
Russia;

e-mail: bgnikon@gmail.com

Ivan V. Guyvoronsky, Professor, Doctor of Medical Scienc-
es, Head of the Normal Anatomy Department, of the Kirov
Military Medical Academy; Head of the Department of Mor-
phology of the Saint-Petersburg State University; Head of the
Department of Human Anatomy of the Almazov National
Medical Research Centre,

Saint-Petersburg,

Russia;

e-mail: i.v.gaivoronsky@mail.ru

Vladimir V. Krishtop, Candidate of Medical Sciences, Asso-
ciate Professor of the Department of Morphology, Saint-
Petersburg State University, Saint-Petersburg, Russia;

e-mail: chrishtop@mail.ru

Pavel S. Pashchenko, Professor, Doctor of Medical Sciences,
Professor of the Department of Normal Anatomy, Kirov Mil-
itary Medical Academy, Saint-Petersburg,

Russia; e-mail: pashenkops@mail.ru

Oksana M. Fandeeva, Doctor of Medical Sciences, Associate
Professor of the Department of Normal Anatomy, Kirov Mil-
itary Medical Academy, Saint-Petersburg, Russia;

e-mail: osteolog_oxana@mail.ru

Yuliya A. Khrustaleva, Docent, Doctor of Medical Sciences,
Associate Professor of the Department of Forensic Medicine
and Medical Law, Kirov Military Medical Academy, Saint-
Petersburg, Russia;

e-mail: khrustaleva-julia@yandex.ru

Aleksey A. Semyonov, Candidate of Medical Sciences, Doc-
toral Student of the Department of Normal Anatomy, S.M.
Kirov Military Medical Academy, Saint Petersburg,

Russia; e-mail: semfeodosia82@mail.ru

https://doi.org/ 10.20340/ mv-mn.2024.32(2).844


mailto:i.v.gaivoronsky@mail.ru
mailto:chrishtop@mail.ru
mailto:semfeodosia82@mail.ru

