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AHHOTAIUSA

B crathe mpezacraBieH 0030p COBPEMEHHOW MHPOBOH JIMTEpaTypbl, MOCBALIEHHBIA POJH
KOJIJIareHa B MPOLECCe 3a)KUBIICHHUS paHEeBBIX MporieccoB. OQHON M3 OypHO pa3BUBAIOIIUXCS
obOnacTeli MEIMIIMHCKOW HayKu siBisieTcs TkaHeBas WH)KEHEpHs, IJIaBHAas 3ajiadya KOTOPOM
COCTOUT B BOCHPOM3BEACHUU OHOJOTMYECKUX HKBHUBAJICHTOB TKaHed M opraHoB. Cpeau
MHOYKECTBA THUIIOB KJIETOK, CIIOCOOHBIX OKa3blBaTh KIMHUYECKUH 3PdeKT, ocoOblii MHTEpEC
BBI3BIBAIOT JiepMasibHble (UOPOOIACTBI, KOTOpBIE MPEICTABIAIOT COOOH TIeTEepOreHHYI0
MOMYJISAUIO KIIETOK ME3EHXMMHOTO Psiia U UTPAIOT KJIIOUEBYIO POJIb B MPOLIECCaX PEryJIsaLun
KJIETOYHBIX B3aUMOJICHCTBUN U MOJJEP)KAHUM TrOMeocTa3a KoKu. ['JlaBHas 1enp TKaHEBOM
UHXEHEpUU — MCKYCCTBEHHO BOCCO3/aTh HauOoJiee TOYHYIO CTPYKTypy TKaHu. Jlius
JOCTUKEHHUS] JAaHHOW 1€l HEeoO0XOAMMO Halu4Me HUCTOYHHMKA (JOHOpA) KIETOK,
HCKYCCTBEHHOI'O BHEKJIETOYHOTO MaTpHKca M POCTKOBOro (akropa. B mocnennue roasl B
TexHosoruu 3D-npou3BoJACTBa OMOJOTHYECKUX CTPYKTYp MpPOM30MIes] OOJBIION CKadoK.
Oco60oe BHUMaHKE UCCIIEA0BATENN HAuYaJIl yAEISATh TEXHOJIOTUH, KOTOpask MO3BOJISET CO3AaTh
peryiupyemMoe IMpOoeKTUpoBaHHME U Hpou3BoACTBO 2D-3D-ctpykryp, cocTosmmx u3
OMOJIOTHYECKUX MAaTEPHUAIOB U )KU3HECTIOCOOHBIX KIETOK. KO)KHBIC 3aMEHHUTENHN, TIOTYICHHBIC
B pe3yJIbTaTe MPUMEHEHHS TEXHOJIOTUN OMOIPOTOTUIIMPOBAHUS MOTYT OBITH 3a/1€iCTBOBaHbI B
LIIMPOKOM CIIEKTpE MEIMIUHCKHUX BMEILATENbCTB, HO B IEPBYIO OYepedb ISl 3aMelleHus
Ne(pUIUTa KOXKHBIX TOKPOBOB PAaHEBOM MOBEPXHOCTH.

KiaroueBble cioBa: Kommaren, «xoiuiocty, OwomMartepuan, ajsioreHHble (GuOpoOmacTsl,
¢bubpobIacThl YemoBeKa B BHJAE 3aMEHUTENS] KOXH, perapaius MOBPEXKICHHBIX TKaHEH,
XPOHUYECKHUE PaHBI.

Abstract

The work is devoted to a review of the options for the use of collagen and materials based on
collagen in medicine and the pharmaceutical industry. Tissue engineering is a medical science
dealing with reproduction of biological tissues and organs. Th is area of medicine opens avenues
for creation of organs and tissues using biomaterials and nanostructures to sustain their
development, maintenance and function repair in a living organism. Among the many types of
cells that can have a clinical effect, of particular interest are dermal fibroblasts, which are a
heterogeneous population of mesenchymal cells and play a key role in the regulation of cell
interactions and maintaining skin homeostasis. Currently, there are more than 60 modern
cellular or tissue drugs for the treatment of wounds, which makes it difficult to choose an
appropriate, safe and effective adjuvant therapy. Recent years have witnessed a major leap in
3D technology for reproduction of biological structures. Increasing attention is being paid
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towards controlled design and production of 2D-3D structures consisting of biological materials
and viable cells, the procedure defi ned as bioproduction or bioprototyping. Skin substitutes
obtained with the bioprototyping technology possess a wide range of medical applications,
primarily to compensate for resident skin defi ciency in wound healing.

Keywords: Collagen, "collost"”, biomaterial, allogeneic fibroblasts, human fibroblasts as a skin
substitute, repair of damaged tissues, chronic wounds.

BBeaenue

Cam TepMUH «TKaHeBas WH)XCHEpUs» BBEICH B Hay4dHoe coobmectBo B 1960 romy BBUIY
IIMPOKOTO MPUMEHEHUS KJIETOK TKaHU B COYETAHWM C APYTMMHU Pa3IMYHBIMH MaTepHalaMu.
[Tox naHHBIM TEPMUHOM OBUIO MPHUHATO MOHUMATh HAYKY MEXIUCHMILTUHAPHOTO XapakTepa,
HaXOJALIYIOCS Ha CTHIKE OMOJIOTMM M MHXCHEPHH, 3aJadeil KOTOPOH SBISETCS BOCCO3/IaHUE
KUBBIX TKAHEH C TEJIBI0 3aMEHbI WIH YITy4IleHus QyHKIIMOHUPOBaHUs OpraHoB [ 1, 2]. ['maBHas
1[eJ1b TKAaHEBOW MHKEHEPUU — MCKYCCTBEHHO BOCCO3aTh Hau0oJIee TOYHYIO CTPYKTYPY TKaHHU.
Jis pemieHus JaHHOW mMpoOJIeMbl HEOOXOTUMO HAIMYHE HMCTOYHUKA (IJOHOPA) KIETOK,
UCKyCCTBEeHHOro BHeksieTouHoro Mmarpukca (BKM) u poctkoBoro daxrtopa. UToObl co3maTh
OHMOJIOTMYECKH Cypporar, KOTOpbIil Obl MPIKUJICS B OpraHU3ME MPH MPOLIECCe pereHepaluu
KOXH, HCIoyb3yloTcs kieTku u BKM, a Takke KI€TOYHBIE CTPYKTYPBI, KOTOpBIE MOKHO
ObLI0 OB IPUMEHHUTH IIPU MPOLIEAYPE KIETOUHOM Tepanui [3].

Komnaren — ¢puOpminisipHbIii 610K, COCTABIISIONINI OCHOBY COCTUHUTEIBHON TKAHU OPraHUu3Ma
1 obecreynBaroIIMi ee MPOYHOCTh U AMACTUYHOCTh. B coeNMHNUTENbHON TKaHU COJIEPIKUTCS OT
1 1o 9 % xonnarena. KostareH oTHOCUTCS K KJlacCy O€JIKOB, MMEHYEMBIX CKIEPONPOTEHHAMH.
Oco0eHHOCThIO OENKOB JTaHHOTO Kjlacca SBJISETCS UX (PUIOr€HETUYECKOE POJACTBO Y Pa3HbIX
BHUJIOB XKUBOTHBIX W uenoBeka [4]. B Mosekyne KojutareHa Kaxjaas TPEeThs aMHHOKHCIOTa
ABJISICTCS TTTUIMHOM. TaKke I KoJUIareHa XapakTepHbl aMMHOKHUCIIOTHI, HE BCTpEUaroIuecs B
Apyrux Oenkax, Takue Kak OKCHIIPOJIMH M OKCHUJIM3HH, CO/IEp’KaHHe KOTOPBIX cocTaBiseT 23%
BCEr0 aMHHOKHMCIOTHOIO COCTaBa MOJIEKyJdbl KkojulareHa [5]. B c¢apmaneBTuueckoil u
MEIUIMHCKOW IPOMBIIUIEHHOCTH KOJUIAr€H Hallel IMpokoe npuMmeHeHue. Ha ero ocHose
pa3paboTaHbl pa3IuYHbIE IEKAPCTBEHHBIE POPMBI (MSATKHUE U XKUJIKHE), CTICIUaIbHbIE MIIACTBIPU
1 TyOKH (TyOKa reMocTaTH4eCKasi KOJTareHoBasi, r'yOKa KOJIar€eHOBasi C METHITYPAIlHIIOM, TyOKa
KOJUIar€HOBas C CAHTBUPUTPUHOM U Jp.), a TakkKe Pa3sHOOOpaszHble CpeAcTBa i ObICTpOi
OCTaHOBKHM KpOBOTEUEHHUH (CpeAcTBa MECTHOTO TeMOCTa3a), W3AENUs MEAUIIMHCKOTO
Ha3HAYEHUS Ul JICUEHHs paH, 0XKOroB, TPO(UUYECKHX s3B, MPOJESKHEH U APYrux aedeKkToB
MATKUX TKaHEH pa3IMuHOro reHesa [6].

O030p coBpeMEHHBIX PAHO32:KMBJISIIOIIUX TEXHOJIOTMM. B pamkax TEXHOJIOTMH TKaHEBOU
WH)KEHEPUU OHMMHU M3 MEPBBIX MATepHANIOB Ul B3palllMBAaHUs KIETOK CTaJM HATypajbHbIE
MOJIUMEPBI, Takue Kak kenatuH uian arap [7]. Ceiiuac moTeHUUATbHBIMU OHOJOTHYECKUMU
MaTepuajamMu JUIsl pereHepanuy KoK MOTYT CIYXHTb «TUApOrenu»  (aJbruHar,
METHIILIEIUTION03a, arapos3a, >KelaTHuH, ¢GUOpWH, KOJUJIAreH, IUIIOPOHUK, TPOIO3JIACTHH,
Matpurenb, ¢GuOpouH menka U ap.). Wx ruapopunbHas  GyHKOUS — oOecrieurBaeT
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KOHICHTPUPOBAHUC BOJLLI B KOXKC. TaK, KOJUJIAr€H 4aCTO UCHOJB3YCTCA B KAYCCTBC OCHOBLI IJIA

KJIETOYHOM KYJNBTYpbI, OTHAKO OH MOXXET HCIIOJIb30BAaThCsl, OJOOHO THAypOHOBOW KHUCIIOTE
W AN JIeYEHUS paHeBbIX MoBepxHocTed. Takke MocleaHue HCCIeoBaHUsl IOKa3aiu
BO3MOXXHOCTh HCIIOJIb30BAaHMSI B TKAaHEBOM HWHXEHEPUUM MHHOPHBIX OENKOB, H3BATHIX
U3 HATYPaJIbHON KOCTHOM TKaHM (HarmpuMep, GUOPOHEKTHH M OCTEOKaNbIUH) [8].

B nomonnenune k OnomarepuanaM B TKAHEBOW WH)KEHEPUU MOTYT OBITh MCIIOJIB30BAaHBI B TOM
YHuciae M HEKOTOPbIE CHUHTETUYECKHE MaTepHasibl. DTH TEXHOJIOTUH BHEAPSIOTCS C IEJIbI0
MOBBIIIEHUS] CIIOCOOHOCTH OpraHu3Ma K PEereHepaluy MyTeM MOACAKUBAHUA CUHTETUYECKOTO
MaTepHuajia K Marepuajam KISTKH Ui JOPMHUPOBAHUS «HEOKOXKW». CHHTETUYECKHE TIOTUMEPhI
HUMEIOT PAJl MpeuMyIecTB. Bo-mepBpIX, HX COCTaB MOJHOCTHIO U3BECTEH U TMpeacKazyeM. Bo-
BTOPBIX, OHHM CO3/AIOTCS C Y4eTOM MHUHUMHU3ALUU HMMYHHOU peakuuu. buomartepuan
«Komnocty wummmanTUpoBanu HauuHas co 2-i (a3l paneBoro mporecca. «Kommocet» —
OMOIIACTUYECKUH MaTepual Ha OCHOBE HATHBHOTO HEPEKOHCTPYMPOBAHHOTO OBIUBErO
KOJIJIareHa C TOJHOCTBIO COXPAaHEHHOW CTPYKTYpoW. st 3aKpbITHS IUIOCKOCTHBIX paH M
SI3BEHHBIX JIe()eKTOB MpuMeHsTH ornomarepuan «Komroct» B Buzie memOpan. Ha oO6paboranHyto
yJIbTPa3BYKOM paHy HakJIaJpIBaJId MEMOpaHy, IpeABapUTEIbHO BBIMOUEHHYIO B TemioM (38 °C)
CTepHJILHOM (PU3HOIOTHYECKOM pacTBope B TeueHue 15 muH. [lpm mokammzanum paHeBOTO
nedexTa Ha MOAONIBEHHON MOBEpXHOCTU MeMOpaHy (ukcupoBanu 3—4 nurarypamu Tisorb 00.
[To 3aBepiicHUH MaHWITYJISIMK HAKIabIBaIH reneByro noss3ky (Hydrosorb, T'enenpan) [9].
«Komnoct» cnocoOCTBYeT yCKOPEHHUIO MPOILIECCOB OUHUIICHHS pPaH OT JIEBUTATH3UPOBAHHBIX
TKaHe W MHUKpPOOHOW KOHTAMHHALIMM pPaH, a Takke NpeaynpexnaeT BTOPUUHOE
nnpunupoBanue. HMcmonp3oBanne Y3K wu Owommactmueckoro wmarepuana «Komroct»
3HAYUTENBHO YIy4lllaeT IUTOJIOTUYECKYI0 KAapTHHY paH, BIUSIONIYI0O Ha YCKOpPEHHE
permapaTuBHBIX MPOIECCOB U CPOKOB anuTenu3anuu. [10]. ®ubpodaacTbl — OJHH M3 OCHOBHBIX
CEKPETOPHBIX KJIETOK OpraHu3Ma, y4acTBYIOIIHE B (POPMHUPOBAHUHM BHEKJIETOYHOTO MAaTpPHUKCA,
permapanuy TOBPESKACHUH KOXH, CTHMYJSIIIUM POCTa KEPaTWHOIMTOB MW COCyAOB. B
COOTBETCTBUM CO CBOMM DACIOJIOKEHHMEM B TKAaHSIX M BBINOJHAEMBIMH (DYHKIUSMU
¢$ubpobIacTsl CIOCOOHBI MPOIYLUPOBATH IPOKOJUIAreH, GUOPOHEKTHH, TITMKO3aMUHOTIMKAHBI,
MPOAJIACTHH, HUJIOTCH, TAMHUHUH, XOHAPOUTHH-4-cynbdart, TeHaciuH [11].

OnHUM U3 TJIaBHBIX IPOPBIBOB B 00JaCTH TKaHEBOW MHKEHEPHUHU CTAJIO CO3/IaHHE COBPEMEHHBIX
TOHKHX TKaHEHW, KOTOpble yXe ObUTM HE pa3 yCIENIHO TPaHCIUIAHTHPOBAHBI PEIHITUEHTAM
C OCTpPOM HENOCTAaTOYHOCThIO TocienHux. OpHako, Bocco3laHue Oojiee TOJICTBIX TKaHEH
(HampuMmep, MBIl UM TEYEHOYHOW TKaHU) MOKET OCJIOXKHSATHCS OrpaHu4YeHrueM nuddys3un
KHCJIOpPOAa BHYTPH CO3JAHHBIX MAacCHBOB KJIETOK, M3-3a YErO HCCIICAOBATEINSIM TPUXOIHUTCS
npuberaTb K UMUTALUU COCYAUCTON CETH BHYTPH MCKYCCTBEHHOM TKAaHH, YTO YK€ OCIIOKHSET
caMy TexHOJOruoo. B mocnennue ronasl B TeXHOJMOTHMHM 3D-Npon3BoacTBa OHOIOTHYECKHUX
CTPYKTYp MpPOHU30LIEN 3HAUUTENIbHBIA CKadyoK. bojblioe BHUMaHME HCCeloBaTeld Hadaiu
yIeNATh TEXHOJOIMH, KOTOpas TO3BOJSIET CO3[aTh pPEryJIHpyeMoe MPOEKTHPOBAHUE
u ipom3BoACTBO  2D-3D-cTpykTyp, COCTOSIIMX W3  OWOJIOTUYECKHX  MaTephaoB
M OKU3HECTIOCOOHBIX KIETOK. TakoW Tmporecc Ha3pIBaeTCs OWONPOM3BOJICTBOM — HWIIH
OMOMPOTOTUNMMPOBAHUEM. [ JTaBHOW T1EIBI0 JAJBHEUINET0 pPa3BUTHUS JAHHOW TEXHOJIOTHUH
SBIISIETCS COBEpIICHCTBOBaHWE 3D-mpuHTEpa W CUCTEMBI HAOIIOJCHHS, a TAaK)Ke KOHTPOJIS

93| Page



European Journal of Interdisciplinary Research and Development
Volume-21 November 2023
Website: www.ejird.journalspark.org ISSN (E): 2720-5746

MIPOM3BOJICTBA OPTAaHOB M TKaHEH C TIOMOIIBID YEPHHIIONMOJO00HON JKUIKOCTH, Ha3bIBAEMOM

«ounouepamnammy [12,13]. Cam anmapat 1y1st 0MOJIOTHYECKOT0 MOICITUPOBAHUS COCTOUT U3 TPEX
pPETryJIMPOBOYHBIX  MPHUBOJOB  YIJIOBOTO MEpPEMEUICHHs] W MEIUIUHCKOTO  IIIpHUIIA,
BBIIyCKaroliero OuouepHuia. B kauecTBe ucxoaHoi nHdpopManuu i GUONPOTOTUIHPOBAHUS
OpraHoOB WJIM TKaHEH BBICTyIaeT HudpoBas TpeXxMepHasi MOJEIb, U IPOESKTUPOBAHUS KOTOPOM
MOTYT OBITh HCIIOJIb30BaHbI JaHHBIC, TOJTYYEHHBIE C TIOMOIIBI0 KOMIBIOTEPHOH TOMOrpaduu
WIA MarHUTHO-pe30HAaHCHOM Tomorpaduu. Takas mudpoBas Mozpensb crocoOCTByeT Oolee
TOYHOMY COOTBETCTBHIO CTPYKType cypporaTHoro marepuana [14]. OqHako, HECMOTpsl Ha BCE
NMPEeUMYIIECTBa, KOTOPBIMH CTaja o0JajaTh TKaHEBas MHXKEHepuss ¢ npuxogom 3D-
OMOMOIETTMPOBAHUS, BCE YK€ OCTABAJICS PsAJl HEPEIICHHBIX BOIIPOCOB, KOTOPHIE €lIe MPEACTOSII0
pemnuth uccnenoparensiM. OQHON U3 TaKUX TPYAHOCTEH OBLIIO BOCCO3/IaHUE TOYHON HepapXuu
BHYTpU camMod HOBOW TkaHU. Tak, H300peTeHHEe Jia3epHO-OMOCPEIOBAHHON OuomneyaTu
0Ka3aJ10Ch pellleHueM JaHHON MPOOJIeMbl, TOCKOJIbKY JaHHAs TEXHOJIOTHUS MO3BOJISIET I1eYaTaTh
BBICOKOKAUECTBEHHBIE COEAUHEHMSI, OOBEIUHSS pa3IUYHbIE JIMHUM KIETOYHBIX CTPYKTYP.
B pamkax »skcrepuMeHTa KOKa, BOCCO3JAaHHAs C MOMOIIBIO JaHHOW TEXHOJOTMH, OblLia
MoJICa’KeHa HEKOTOPHIM JKUBOTHBIM, W HOBBIN TTOKPOB TOATBEPAMI CLIOCOOHOCTh UMHUTHPOBATH
[IOBE/ICHNUE HATypaJIbHBIX KJIETOYHBIX CTPYKTYp. B pe3ynbpraTe JaHHOrO Hccie10BaHus Ja3epHo-
orocpenoBaHHasi OMonevarh rnokasana cedst Kak OJUH M3 JYYIIMX CIOCOOOB IeHEPUPOBAHHUS
HCKYCCTBEHHOM Koxu [15, 16].

Tpancriantanus KyJIbTUBHPOBAHHBIX AIJIOTEHHBIX (UOpPOOIACTOB yIydIIaeT KIMHUYECKUE
MOKa3aTeIl TeUeHUs paHeBOro Mpollecca, TOCTOBEPHO COKpalllas CPOKU 3aKHUBICHUS paH IO
CPaBHEHHUIO C TPaJULIMOHHBIMU METOAAMM JICUYEHUS B CpPelHEM Ha 7-8 JIHEH, YTO 3HAUUTEIbHO
COKpallaeT CpOKH JICUYEHHUs, JIETAIbHOCTh, a TaKXe 3aTpaThl Ha nocTpagaBmux. s
COBPEMEHHOTI'0 YPOBHS OKa3aHUs MOMOIIH TSKEI000IbHBIM Hanloiee NpueMiIeMbIM SIBIISIETCS
TpaHCIUIAaHTAIUsl KYJbTUBUPOBAHHBIX 1n Vitro ayutoreHHbIX (ubpobractoB. JlepManbHbie
(buOpoOIacCThl MPEACTABISAIOT COOOW TEeTEPOreHHYIO MOMYJIAIMIO KIETOK ME3eHXUMAJbHOTO
psaga M UrparT KIIOYEBYIO pOJIb B IIpPOLECCaX PETYJSALMH KIETOYHBIX B3aUMOJEHUCTBUN M
nojaaep:kanuu romeocrasa koxu [17,18]. CoeqMHUTENbHOTKAHHBIA KapKac Cepla, JErKux,
KEITyJOYHO-KUIIEYHOI0 TpakTa, MBI W JPYIMX OpraHoB cojepxar ¢udpoOiacTsl,
BBINOJIHAOLINE CleHuaIn3upoBaHHble (QyHKIMU. [lokazaHbl pa3inuyust B SKCIPECCHH T'€HOB
Mexay pubpobdiactaMu AepMbl U IepUBaTOB KOKH. DUOPOOIACTHI, TOIYYSCHHBIE U3 PA3TUIHBIX
aHATOMUYECKUX Y4aCTKOB UMEIOT TKaHecneupuueckue nuropusnonornyeckue omnyus [19].
HccnenoBaHust KJIETOYHBIX CTPYKTYp pPaH JAEMOHCTPUPYIOT MOJIOKHUTEIbHYIO JUHAMHUKY
TEYEHMs] PEerapaTHUBHBIX IPOLECCOB y AKCIHEPUMEHTAIbHBIX KUBOTHBIX C aJIJIOKCAHOBBIM
nabeToM IMpU MECTHOM BBeJeHHMH copOeHTa — mpemnapara bata-Beta. Dto mposiBuiioch B
YJIy4IIEHUN IPOLECCOB AHTMOI€HE3a, PAa3BUTHUHM T'PaHYJALMOHHOW TKaHW W SIUTENIHU3ALMH
paHeBbIX noBepxHocTei. ChopMupoBaHa SKCIIEpUMEHTAIbHAS MO/IEb ANIOKCAHOBOTO inadera
JUIsL U3y4eHHst JIeueOHbIX penapaTUBHBIX 3G (GEeKTOB Bo3zelcTBUs npenapaTa bata-Beta mpu ero
MECTHOM MPUMEHEHUH B YCIOBHSIX THOWHOHEKPOTHYECKUX paH MATKHUX TKaHel kpbic [20].
Taxoke CcymiecTByeT albTEpPHATHBHBIN CIIOCOO Mepecajku MEYaTHBIX MojeNeld TKaHeh. Takum
SBJSIETCSl  OWomedYath iN vivo, TpH  KOTOPOH  KICTOYHBbIE  CTPYKTYpPhl  IEYATAIOTCS
HEMOCPEJACTBEHHO Ha MOBEPXHOCTh WJIM BHYTPH Teja penunueHta. JlaHHas MeToIuKa yxKe
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AKTUBHO PUMEHSIIACH B PsI/IE SKCIEPUMEHTAIBHBIX UCCIEA0BAHUM, HAIIPUMED BHYTPH PAHEBOM

WA 0XKOI'OBOM IIOBEPXHOCTEH, a TakKe B MECTax MOBPEXKJICHUS YE€PENHON KOPOOKH Y MBILIEH.
Ecnu noOuthest 6osee BBICOKOW CKOpOCTH paboThl M paspeuieHus 3D-Ouonpunrepa, naHHas
METOAMKA MOKET ObITh IPUMEHEHA Cpa3y MOCJIe MOIy4YEeHUs TPAaBMBbl U JJaKe CTaTh OOBbIICHHON
4acThI0 MEIULUHCKHX OINEpALMi 10 BOCCTAHOBJICHUIO PAHEBOW MJIM 0XKOTOBOM NOBEPXHOCTEN.
Takum 00pa3om, HHTEPECHBIM U MEPCIIEKTUBHBIM HAlpaBJIEHUEM B paMKax JaHHOTO MOAX0Ja
SIBJSICTCS] BHEIPCHUE OMONPUHTEPOB B XUPYPrHUeCKHE HHCTPYMEHTHI [21].

JleueHre XpOHWYECKUX PaH — ATO HENPEPHIBHO pa3BHBarolleecs HampasieHue. [Ipobmembl
M30BITOYHBIX MEXAHWYECKHX CHJI, MH(QUUIMPOBAHUS, BOCIAJICHHS, YMEHBIIEHHOW BBIPAOOTKH
(bakTOpOB pOCTa M, KOHEYHO K€, HEAOCTATOK KOoJulareHa Oy IyT BIMATh HA PE3yJIbTaThl JICUEHUS.
MHOrounciacHHbIE HCCICNOBAaHUSA IIOKA3aJld, 4YTO Ipernaparbl KOJUIareHa  SABIIAIOTCA
OMOaKTHBATOpPaMU M CHOCOOCTBYIOT COOCTBEHHOW pereHepaluy TKaHEW, MHTErpupysch B
OKpYXaloIllU€  €CTECTBEHHbIE TKAaHW. [JIaBHBIMM IpPEUMMYILIECTBAMM MX  SBISIOTCA
perynupoBaHie OMOXMMHUYECKOM Cpe/bl paHbl, CTUMYJIALIMS XEMOTaKcuca U aHruoreesa. OHu
00JIa]af0T CBOMCTBAMH TOHKOTO CJIOSI €CTECTBEHHOH KOKH, HO JIMIICHBI HEIOCTaTKOB,
MPUCYIIUX YYKEPOJHBIM KJIETOYHBIM 3JIEMEHTaM, CIHOCOOCTBYIOIIUM OTTOPKEHHIO KOXKHOTO
TpaHcIUianTara [22].

[Ipobnema neyeHus ATUTEIHHO HE3aKUBAIOIIMX paH SABJSETCS OJHOM U3 HauboJiee aKTyallbHbIX
B MEIULUHE B CBSI3M C OOJBIIMM pa3HOOOpa3ueM BO3MOXKHBIX IPUYMH UX BO3HHUKHOBEHUS,
TPYAHOCTSIMU Moj0opa JjeueHus. B craThe mnpencTaBiieHbl pe3yJbTaThl HCCIIEIOBAHUS
BO3MOJKHBIX HPUYMH HapyLICHWUs 3aXHUBJICHHS pPaH, CpPeJu KOTOPbIX OJHOW M3 Hauboiee
3HAYUMBIX SIBIISICTCS HApyIICHWE CHHTETHYECKOW QyHKmu QuodpodmacroB. Ilpu sTom
MIPOUCXOJUT U3MEHEHHE CIIEKTPa SKCIPECCUPYEMBIX IIUTOKMHOB U (PaKTOPOB POCTa, BKIIOYAs
MOBBILLIEHUE 3KCIPECCUU MPOBOCIAIUTENBHBIX IUTOKUHOB. YKa3aHHbIE (PAKTOPBI MPUBOAAT K
HEBO3MOXXHOCTH (OPMUPOBAaHUS IOJIHOIIEHHOIO BHEKJIETOYHOIO MaTpuKca, a 3Ha4uT,
HEBO3MOXXHOCTH MHUTrpauuu (GpuOpo01acToB, HApYLUIEHUIO KJIETOYHOH IU((EepeHIUPOBKU U
3aKUBJIEHUS paHbl. TakuM 00pa3oM, JJTUTENBHO HE3KUBAIOIIME paHbl XapaKTepU3YIOTCS
CTEPEOTHITHBIMU M3MEHEHHUSMH BHE 3aBHCUMOCTH OT MX ITHOJIOTHH U JIoKaimu3amu [23].

B mHacrosimiee BpeMss OBbICTPO pa3BUBAIOIIMMCS HAIpPaBICHUEM MEIMIMHBI  SBIISETCS
pereHepaTuBHas MEIMIMHA, TAE MPUMEHSIOTCS KIETOUHBIE TEXHOJIOTMH C HCIOJIb30BAaHUEM
KyJIbTUBUPYEMBIX KIJIETOK uenoBeka. I[Ipernnaraemplii WHHOBAIIMOHHBIM METOJ JICUEHHUS
Mpe/icTaBIsieT co00M MOJHOE 3aKpBITHE SI3BBI MOCIE MMILIAHTALMM KJIETOYHOIO Mpojaykra. B
pe3ysbTare 4acToTa M JUIMTEIbHOCTh AUCIIaHCEePU3AIMK 3HAYUTEIILHO CHUKAIOTCS, YIIy4ILIaeTCst
KauecTBO HU3HU M COIMAJIbHAs aKTUBHOCTDH NaleHTa. He MeHee COTHU MalueHTOB, KOTOPHIE
nonyymwinu Ttakoe JiedeHue 3a mnepuon ¢ 2000 mo 2015 roasl B mpoliecce KIMHUYECKUX
UCCIIeIOBAaHMM, HE UMENH MOBTOPHBIX oOparieHuil. [IpuMeHneHne 3Toro MeTos1a 4pe3BblyaitHoO
BaXHO M JJIS TOM YacTW MalMEHTOB, Y KOTOPBIX MMEIOIIASCS OTKpHITas s3Ba HEOOJBIION
TUTOIIAM HE TMO3BOJIAET BHIMOJIHUTH XUPYPTUUECKYIO ONEPaltIO 0 OCHOBHOMY 3a00JIEBaHUIO.
[To HexotopsiM gaHHbIM B I. CaHkT-IleTepOypre ne menee 2 000 maMeHTOB B IO HYXAAIOTCS
B JIeueHHH Tpoudeckux 5138 [24].

3akiarouenune. Takum  oOpa3om, TpPOBEAEHHOE  HCCIENOBaHME  MOKa3ajio,  YTO
KOJUIareHcoep Kallre MoBsa3Kd MOTyT 3 QEeKTUBHO UCTIOIb30BaTHCSl B KOMIUIEKCHON Teparnuu

95| Page



European Journal of Interdisciplinary Research and Development
Volume-21 November 2023
Website: www.ejird.journalspark.org ISSN (E): 2720-5746

MAIMeHTOB ¢ HeHponatndeckoi Qopmoil cuHapoma auabeTHUecKo CTombl. DPQeKT

[Ipomorpana ocCHOBaH Ha €ro CIOCOOHOCTH CHMYKATh aKTUBHOCTH PAHEBBIX MPOTEOIMTHUYCCKUX
(hepMEHTOB, TPEMATCTBYsS TEM CaMbIM JIM3HCY OEJIKOBBIX CTPYKTYp, B TIEPBYIO O4Yepeb
KoJutareHa. Pe3ynbpTarhl ucciaeq0BaHuil JOKa3adu, YTO MPUMEHSEMbIe TKAaHEBbIC SKBUBAJICHTHI
UMEIOT JJIMTEIbHBIA CPOK XpAaHEHWS WU OTHOCUTEIBHO MPOCThl B HCHOJIB30BAHWH, YTO
BBIJIBUTAET UX B PAJ NEPEAOBBIX TEXHOJIOTUA COBPEMEHHOM MEIMUMHCKON Hayku. HoBbIM
maroM Ha OyTH K 3(QQPEKTUBHOMY pEHICHUIO COIUATBHO-3HAYUMOU TPOOJIEMBI 3aKPBITHS
OOIIMPHBIX PAHEBBIX JNE(PEKTOB MOXKET SIBUTHCS NalbHEHIee M3ydeHUE MPOIECCOB MPSIMOTO
MEXKJIETOYHOT'O B3aUMOJICHCTBUS U BHIOOpP OCIIKOB KOHHEKCHHOB KaK WHAMKATOPOB COCTOSTHHS
Mpouecca 3aKUBJICHUS M MUIICHH JJIs MAaTOr€HETUYeCKOro BozaeicTBUs. C y4eToM BbIlIE
W3JI0’)KCHHBIX JAHHBIX,  JICUCHUE XPOHUYECKUX U JPYTUX 3B, KAK OCIOKHEHUU CaxapHOTO
nuabera ocTaeTCsl HEPEIICHHBIM U TPeOyeT NalbHEeHUIIero n3y4eHusl.
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