IO.K. Abaes
3AKUBJIEHUE OCTPbBIX U XPOHUYECKUX PAH.
Coobwenue |
Benopycckuii 2ocyoapcmeennbiii meOuyurcKuil yHugepcumem

JleueHue paH pa3IMYHON ITUOJIOTHH SIBIISIETCS] PACIIPOCTPAHECHHBIM SIBJICHUEM B
XUPYPIUU U JIOKUTCS TSIKEIBIM OpEMEHEM Ha 3/IpaBOOXPAHEHUE U TOCYIAPCTBO B IIEJIOM.
OO6m1ast CTOMMOCTBD JICYEHUS MAIIMEHTOB C paHAMU, OCOOEHHO XPOHUYECKUMU U CHUKECHHE
KauyeCcTBa MX JKU3HHU TPYIHO n3MepuMbl [29]. B HacTos11ee BpeMsi HHTCHCHUBHO U3Y4YaroTCs
BOIPOCHI MTATOT€HE3A PAHEBOT'O 32>KUBIICHUS OCTPBIX U XPOHUYECKUX paH. Mcrnonb30BaHuE B
MPAKTUYECKON MEUIIMHE HOBBIX CBEJCHUMN, MOTYUYEHHBIX B 3TOM 00JaCTH 3HAHUM B
MOCJICTHUE TOJIb, MO3BOJISIET HAAEATHCS HA YIYUIIEHUE PE3YJIbTATOB JICUEHUS MAIUEHTOB C
JIAHHOM MaTOJIOTUEN.

@da3bl PaHEBOTO 3aKUBJICHUS

OcTpble paHbl 3aKUBAIOT B ONPEICIICHHOMN MOCIEA0BATEIIbHOCTH, MUHYS [10-0YEPETHO
CTaJIMM KOATyJISLIMH, BOCIIAJIEHUs, CHHTE3a MaTpUKCa, aHrMoreHesa, puoporiasuu,
SIUTEIU3AIMH, KOHTPAKIIMU U peMoaearupoBanus pyoma [20, 25] (tada. 1).

Tacuya 1

ITansl pPaHeBOTO 3AHB. IeHHHA

lemocTas

['eHepauHa CTHMYIA K BOCHATCHHIO

Basomunaranna

Bospacranne cocyaucToit NpoHHLIACMOCTH

Murpanns 1eHKOIIHTOB

Qarountos

MaxkpodarateHad OpoIyKLUHA CTHMYIO0B K Opo-
THdepalHH KICTOK H IPOTCHHOBOMY CHHIC3Y

DuopooIacTEL,

Duaoteanil (aHrHOreHE:)

Hesmeaaenso mocae TpabMbl

Bocnanenue

Kiaerounad npoandepatina
H MHTpPAIHA

OnuTcanH
Komaaren
MoteryaapHbli cCHHTES
- [Ipoteoranrans
[TonuMepH3alHA KOLIAarcHa H
Hapactanne
dopMHpPOBAHNE MONEPEYHBIX
= NPOYHOCTH
CBA3CH
Komxnmarenoamane
PemoneanpoBaHue MexaHHYecKHe H3IMEHEHHA
CocyancToe peMoIeIHpOBaHHE
KonTpakmnua

(oTEpEITA" paHa)

S. Howes et al. [10] onpenessiroT 3TH MPOIECChl KaK TPU Kiaccuieckue (asbl
PaHEBOT0 3aKUBJICHUS — BOCTajeHus1, Gudporuia3uu u cospeBanusi. KOHEUHbIH pe3ynbrar
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HE OCJI0)KHEHHOI'0 MPOIiecca paHEBOI0 3KUBJICHUS - 3TO HEKHBIN pyOel ¢ HeOOIbIINM
(GhuOpPO30M, MUHUMAITBHBIM TIPH HAJTMYNHU PAHEBOW KOHTPAKIIUKM U BO3BPAIIICHHE
MIPAKTUYECKU K HOPMAIBHOU CTPYKType TKaHHW B PyHKIIUHU oprana. Eciou pana, npu
NPOBEJICHUHM JICUCHUS, HE 3a)KMBACT B TeUCHHE 8 HeJl, OHa cuMTaeTcsi XpoHudeckoit [20].
KoxHbI€ s13BBI ABISAIOTCS HAMOO0JIEE THITMYHBIM IPUMEPOM XPOHUYECKUX paH. X POHU3AIUU
Ipoliecca paHEeBOT0 3aKUBIIEHUS MOTYT CIIOCOOCTBOBATh Pa3InyHble (PAKTOPHI — COCYAUCTAS
HEJ0CTAaTOYHOCTh (BEHO3HAsI, apTepHabHas), JIMTSIBHO CYIIECTBYIONIUI BOCTIATUTEIbHBIN
MpOIIeCC, HEKPO3 BCIICACTBUE JaBleHUsI, PU3NUECKUE U XUMHUYECKUE areHTHI,
OHKOJIOTHYeCKHe 3a00yeBanus U T.1. [5] (Tadum. 2).

Tadauya 2
FTHOIOTHA XPOHHYMECKHX pPaH
Cocyducman oxK1iosua Hexpos om dasienus
BeHo3HAR HEZOCTATOTHOCTE [TpomessEn
ATepockaepos Hefiponarndeckue A3B5l
AntudochorunuaHei cHEIPOM @uznyeckue, XUMUYECKUE A2EHMbL
KpnobHopHHOreHEMHET Paanauna
KPHOTIO0VIHHEMHA Tenaoeasa 3Heprua
CepnoBHIHO-KISTOUHAA DOISIHE Omvopomenne
XoaecTeponosad 3MO0THA XHMHUCCEHE COCTHHEHHA
Boecnarenue HekyceTBeHHOE BoaNeHicTRHE
Pyoderma gangrenosum Hrgheryus
Necrobiosis lipoidica diabeticorum BakTepHATHHAR
[NasawKyIHT I'pudkosas
Jduenporensemua MuxobakTepHaTEHAR
HoponatHuecknii JeliKonHTOKTACTH- Tperuunsii cndmnac
HeCKHH BacKYIHT Omxonu
Vaenroprnlil nepHaTepHuT _-I_HZ'-IIZIJEHHEL
Ipamyaeuatos Wegener MeTacTassl
TvdoMaToOHAHBI TPaHyIeMATOS [TepBHYHEIE KOMKHBIE OIYXOIH
Eritema elevatum diutinum

70% KOXHBIX paH BO3HUKAIOT BCJICJACTBUE U3BS3BIICHHS B PE3YJIBTATE MOBI-IIEHHOTO
naBiieHus (POJICKHH), TOCISACTBHI qUadeTa U Ha MOYBE BEHO3HOM HE-J0CTaTOYHOCTH.
3aKMBIICHHE XPOHUYECKHUX PaH MPOUCXOIUT B PE3yJIbTATE TEX YK€ MPOIIECCOB YTO U B CITydae
OCTPBIX PaH, a UMEHHO — BOCTIaJIeHUs, (PHOPOIIa3uK U SIUTETU3AINNA. XPOHHUECKUE PaHBbI,
OJTHAKO, OTJIMYAIOTCS OT OCTPBIX paH. 3AXKUBJICHUE TIPU STOM IPOUCXOTUT C
dbopmupoBaHUEM W30BITOYHON TPAHYIISIITMOHHON TKaHH, YaCTO C PA3BUTHEM YPE3MEPHOTO
¢budpo3a Beaymiero k pyooBoil KOHTpakType u norepe GpyHkuuu. s onTumMuzanuu
JICYCHHSI XPOHUUECKUX PaH, MOJE3eH KPaTKUil 0030p HOPMAJIBLHOTO PAHEBOTO 3aKUBIICHHUS.

da3za BOCMAIECHUS

TpaBma TKaHU WHUITUUPYET KICTOYHBIA U COCYJUCTBIA OTBETHI, B PE3yJbTATE YETO
paHa 0CBOOOXKIa€TCS OT JICBUTAIM3UPOBAHHBIX TKaHEH, MHOPOIHOTO MaTepHaia v, TAKAM
o0pa3oM, OATOTABIMBACTCS TUIALIAPM JIJIS 3KUBJICHUS M pereHepanuu. J|aHHbIi
BOCTAJIUTEIIBHBIN OTBET COCTOMT M3 JIBYX INIABHBIX KOMIIOHEHTOB: 1) cocyaucToro,
MIPOSIBJISTFOIIETOCS B PETHOHAPHOW Ba30AMIISATAIINH, BO3PACTAHUH KAWL PHOM
MPOHUIIAEMOCTH; ¥ 2) MUTPAIMK U UHPUIHTPAIIUH JICHKOIMTOB B OTBET HA CIEIU(PUICCKUC
XeMOTaKCHYeCKHe (DaKTOPhI, TCHEPUPYEMBIC B PaHE.



[lepBUYHBINA COCYIUCTHII OTBET Ha TpaBMY pa3BUBaeTCs B TeueHue 5—10 Mu-H u
HAaYMHAETCs] C MTHTEHCUBHOM Ba30KOHCTPHUKIIMU, YTO CIIOCOOCTBYET remoctasy. [locie atoro
MMEET MECTO aKTUBHAs Ba30AWIIATALINS, KOTOPasi OOBIYHO CTAHOBUTCS 00Jiee BhIPaKEHHON
npumepHo yepe3 20 MUH 1ociie TpaBMbl U COIPOBOXKAAETCS BO3PACTAHUEM KalMJUISIPHON
npoHunaemoctu. [Ipennonaraercs, 4To rTMCTaMUH SBJISETCS KIIOYEBBIM XUMUUYECKUM
MEIMAaTOPOM OTBETCTBEHHBIM 3a Ba30JMJISATALIMIO U COCYUCTYIO TPOHUILIAEMOCThb. Bekope
1ocJie paHeHUs! HaOIIoAaeTcsl aare3usi TpOMOOLMTOB B MecTe TpaBMbl. DyHKIUA
TPOMOOIIUTOB 3aKJII0YAETCA B MHUIIMMPOBAHUM (POPMUPOBAHUS CIYCTKA JIJISl JOCTUKEHUS
remocTtasa. TpoMOOLUTHI TAKKE COJIEpPKAT pa3InyHble (PAKTOPBI pOCTa U Ba30AKTUBHBIE
CyOCTaHIIMH, TaKue Kak TpoMOoruTapHbiid ¢paktop pocra (PDGF), tpanchopmupyromimii
dakrop pocta B (TGF-B), pudpodnactuyeckuii pakrop pocra (FGF), snuaepmanbHbiii
dakrop pocta (EGF), B-tpombornodynuH, ¢hakrop Tpomoonutos 4 (PF4), TpoMOoIIuTapHbINH
¢dakrop anruoreneza (PDAF), cepoTonnH, OpaMKUHKH, TPOCTATJIaHIUHBI,
MPOCTALMKINHBI, TPOMOOKCAH U THCTAMUH.

TpombouuTapHas aerpanyisiys TaKKe HHULUUPYET KackaJ KOMIUIEMEHTA C
dopmupoBanueM C3a u Ca, KOTOpble NOTEHIHUPYIOT aHA(UIATOKCUHBI, CIIOCOOCTBYS
OCBOOOXKIEHHIO TUCTaMHUHA U3 0a30(UIIOB U Ty4HbIX KieTOK. KoHTposiupyemas u
OpraHU30BaHHAs PETYJISIIUS METa00IN3Ma, a TAKKE OCBOOOXKICHUE ITUX CyOCTaHITUN
MOJATOTABIUBAET CEPUIO COOBITHI, KOTOPbIE 00ECIIEUNBAIOT HE OCIOKHEHHOE PAHEBOE
saxcuBiieHue [28]. YBenndyeHne cocyJUCTON MPOHUIIAEMOCTH B 30HE TPABMBI SIBJISICTCSI
OCHOBOM JJI MPUTOKA PA3IMYHbBIX KIETOYHBIX NOMYJISALNNA, BKIIFOYAS
nosumoponykieapubie JehkouTel (PMN) 1 MOHOHYKJI€apHBIC JICHKOIMTHI, KOTOPHIC
CO3pEBAIOT B paHEBble Makpodaru u mnozxe B aumMdouuTsl. Bo3pacranue kanmuisspHoOi
MPOHUIIAEMOCTH MO3BOJISIET CIBOPOTKE, OOraToi MpOTEeMHAMH MPOHUKATH B UH-
TE€PCTULIMAIBHOE TPOCTPAHCTBO.

Otnoxenue GpUOPOHEKTHHA CO3/1AET MJIALAApM B paHe, Ha KOTOPbI MUTPUPYIOT
¢budpobsacTel. DUOPOHEKTHUH MPOAYIUPYETCS TPUMEPHO B TiepBbie 24—48 4 nocse TpaBMbl.
[onynsuusa pudbpodsacTOB CTAHOBUTCS JOMUHHUPYIOIIEH Cpeid BCeX KIETOK B
3aKHUBAIOIIIEH paHe, Mmociie TOro Kak (pa3za BocnasieHus uaet Ha yobuib. PMN oObryHO
SIBIIAKOTCS TIEPBOU KJIIETOYHOM MOMYJISALIMEN B PAHE, & MOCHEAYIOMIEW — MOHOHYKJIEAPHBIE
JIEUKOLMUTHI. B HEKOTOPBIX UCCIEIOBAHUAX MPEAIIONATAETCA, YTO HOPMAJIBHBIA ITPOLECC
PaHEBOr0 3a)KUBJICHUSI MOXKET MPOUCXOIUT U B oTcyTcTBHEe PMN, 0/1HaKO MOHOLIUTHI
JOJIKHBI OBITh 0053aTE€NLHO MPEICTABIEHBI JJI1 HOPMAJIBHOI'O TEYEHHS ITOTO Mpoliecca.

MOHOLUTHI CUUTAIOTCS HAaUOOJIee BaXKHBIM KJIETOYHBIM KOMIIOHEHTOM paH-HUX (a3
npoiiecca paHeBoro 3axupiienus. Tem He Menee, PMN HeoOX0IUMBI JJ1s1 3aIIUTHI PaHbI OT
MH(EeKInK, YyHUUTOXKasi OaKTepHil U moMorasi B yJIaJIeHUH JI€BUTATU3UPOBAHHBIX TKAHEBBIX
(GbparMeHTOB. AKTUBUPOBAHHbIE HEUTPOPUIIBI BEIACIIAIOT CBOOOAHBIE KUCIOPOIHbIE
paauKaibl ¥ IM30COMHBIE SH3UMBbI, BKIIIOUasi HEUTpaibHbIEe IPOTEA3bl, KOJUIAreHa3bl U
9JIACTa3bl, KOTOPBIE IOMOTAIOT B 00phOE ¢ MH(EKIMEW U B OUUIIICHUU paHbl [24]. [l
oOecrnieuenus 6bakrepuanbHoro kumHra PMN mocpeicTBoM OKMCIUTENBHBIX
BHYTPHUKJIETOYHBIX MEXaHU3MOB HEOOXOAMMO a/IeKBaTHOE HAMNPS)KEHUE KUCIOPO/Ia.
[Ipeanonaraercs, uro poib PMN B nepBbie 3 4 mociie paHeHUS SBIJISIETCS ONPEACIISIIONIEH B
TE€YEHUE PaHHETO Meproia KOJOHU3ALMNH PaHbl OAKTEPUSIMH U MOCIEAYIOIIETO Pa3BUTHUS
undeknuu [16]. danee, Bce B OOJIBIIEM KOJUYECTBE, B PAHE HAUYMHAIOT MOSBIISATHCS
auMpouuThl. XOTS UX POJIb B pernapaTUBHOM IpoLEcce 0 KOHIIA HE U3yYeHa, CUUTAETCH,
YTO JTUM(POIUTHI IOMOTAIOT MPOLECCY PAHEBOIO 3KUBIICHUSI, CEKPETUPYS IUTOKUHBI,



SIBJISIIOIIMECS] MUTOT€HAMU U XeMOaTTpakTaHTamMu Jisi (rudpo61acToB, OJJTHOBPEMEHHO
CHOCOOCTBYS OUMILIEHUIO PaHbI OT CTAPhIX HEHTPODHUIIOB.

PMN uMeroT OTHOCUTENBHO KOPOTKUN MEPUOJT )KU3HHU B OCTPON paHe U 3aMelaloTCs
paHeBbIMU Makpodaramu, KoTopbie nudPepeHITUPYIOTCS U3 TUPKYTUPYIOITUX MOHOIIUTOB.
Maxkpodaru SBASIOTCS JTOMUHUPYIOIINM TUTIOM KJIETOK B TOMYJISIIIAA PAHEBBIX JIGHKOIIUTOB
Y UTPAIOT LIEHTPAIbHYIO PETYIATOPHYIO pOJib B XeMOTakcuce pudpodacTos,
nposindepanuy 1 MoCIeIyIoIeM KoJulareHoBoM cuHTtese [4, 27]. [IpousBoaHbie U3
Makpodaros ¢akropsl pocta, Takue kak PDGF, TGF-B, untepneiikuns (IL) u dpaktop
Hekpo3a omyxodeit (TNF) urparoT kiitoueByro posib B MUTPAIIMK U aKTHBAIIUN PAHEBBIX
¢budpobiacToB.

®da3za nponudepanun GuoPOOIACTOB

OubdpobIaCTHI NOABIAIOTCS B paHe B TeUEHHE 2—3 CYT U JOMUHUPYIOT Cpeau
KJIETOYHBIX PAHEBBIX MONYJISILUN B TEUCHUE IIEPBOM HEAEIU. PaHHUIN SKCTpaleuTIOIAPHBIN
MaTpPUKC B 3HAUNTEIHHON CTETICHN COCTOUT U3 GUOPOHEKTHHA U THATYPOHATOB, KOTOPHIE
CIIy’KaT MJIaLJapMOM, Ha KOTOpPbIH (uOpoOIacTsl MOTYT MUTPUPOBATh U (PUKCUPOBATHCS.
HcTounnkom 31uxX GuOpOOIACTOB SIBISIIOTCS IPOU3BOAHBIE U3 MOKOAIUXCS (UOPOLUTOB
PETHOHAPHOW COeTMHUTENBHON TKAHU U IEPUBACKYIAPHOTO afBeHTUINS. DubdpodiacTs
MPOAYLUPYIOT pa3HOOOpa3HbIe CYOCTAaHIIMHM, HEOOXOAUMBIE JJIsl PAHEBOTO 3aKUBJICHUS,
BKJITIOYast riimko3amMuHOraukansl (GAG) u komareH. [IpoTeoryinkaHsl SBISIOTCS
NPOTEMHAMH, K KOTOPBIM TOJIMCAXapU bl TPU-KPEIUISIOTCS Yepe3 onpeieicHHbIC
MHTEpBaJbl. YeThIpe TTIaBHBIX TIMKO3aMUHOTIINKAHA BKIIOYAIOT THATYPOHOBYIO KUCIIOTY,
XOHJPOUTUH-4-cynbdat, AepMaTHH cynbdaT U cyiabdart renapuHa. OHu GopMUPYIOT
amMop(HBIIA T'ellb, HA3bIBAEMBIH «OCHOBHASI CYOCTaHIU», KOTOPBIA UTPaeT BAXKHYIO POJIb B
OTJIO’)KEHHMH U arperaluuy KoJUIareHOBbIX (pruOpuILL.

B teuenue nepuona pudpodaacTuueckoii npoaudepannu NpoayupyeTcs: KOareH.
KonudecTBo KojutareHa nocTossHHO BO3pacTaeT B T€YEHUE NPUOTUZUTEIBHO 3 HEJl, JOCTUTasl
CTaOMIBHOTO YPOBHS, KOT/Ia KOJUTAT€HOBBIN CHHTE3 CTAHOBUTCS PaBHBIM KOJUTAT€HOBOMY
au3ucy. Bozpactanue ypoBHS cofepkaHusl KOJUIareHa B paHe B Te4eHHe (asbl
(¢ubpoIIa3uyu KOppeaupyeT ¢ yBEIUYEHUEM IPOYHOCTH PaHBbI.

AHruoreHnes conpoBoxaaet $ha3y pudOporiazuu U 0YeHb BaXKEH JIJIs poliecca
dbopmupoBanus pyo1a, T.K. POCT HOBBIX KalIMJUIAPOB JIOJDKEH COMPOBOXKIATH IPOABUKCHHE
¢hudpobs1acToB B paHy U 00ecleurnBaTh UX MeTabonnueckue Hyxabl. Eciu anruorenes
HEYJOBJIETBOPUTENICH, MUTpatus (GruOpoOIacTOB OCTAHABIUBAETCS U PAaHEBOE 3KUBJICHUE
npekparniaercs. Uimemuueckre S3Bbl y MAlUEHTOB ¢ 0OJIUTEPUPYIONIUM aTePOCKIEPO30M
SBIISIFOTCSL KITACCHYECKUM MPUMEPOM ITOTO (heHOMEHA. Y CTAaHOBJICHBI HEKOTOPHIE
OMOXMMHUYECKUE CTUMYITBI JJI1 aHTHOT€HE3a — OHU UCXOMST OT Makpo(aroB U TpOMOOIIUTOB.
DOHAOTENNN PaCcTyIINX KallWJUIIPOB MPOIYIIUPYET AerpaglpyIOIINe areHThl aKTHBATOPOB
TUTa3MUHOTeHA U KOJUTareHasbl U, TAKUM 00pa3oM, HaBOJHSET paHy SH3UMaMHU JeTpaJaluu
(UOPUHHOTO CTYCTKAa U HOBOOOPa3yoleiics pyO110BOi TKaHHU.

B teuenue nepBbix 2—3 CyT nociie paHeHUs!, aKTUBHOCTh (prOpo0OIacTOB CMO-
COOCTBYET KJIETOYHOW PETIMKALIMY U MUTPAIH U, B MEHBIIICH CTENICHH, — KOJUTAaT€HOBOMY
cuHTe3y. B TedeHune »Toro neproaa HaOMIOAAETCA OY€Hb MBI MPUPOCT MPOYHOCTH PaHHbI,
BCJICJICTBHE Yero JAaHHas (aza Hepeako o0o3HavaeTcs Kak «ckpoitas (lag)» daza. Otot
TEPMHH B HACTOAIIEE BPEMs OCTaBIICH, TaK KaK YCTAHOBJICHO, YTO B IaHHBIA MEPHOJ
MPOUCXOANT 3HAYUTEIIBHOE BO3PACTAHUE aKTHBHOCTHU KJIETOYHOTO MeTaboIM3Ma U pocTa
¢hudpobiacToB.



Ha 34 cyT nocne panenus pactyiire Macchl (GruOpo061acTOB HAUMHAIOT
CUHTE3UPOBaTh U NPOAYLIUPOBATH OTPOMHBIE KOJUYECTBA IKCTPALICILTIONSPHOTO KOJIJIareHa.
KomnareHoBslil cMHTE3 SIBISIETCS XapaKTepHOU yepToil pudbporiazuu. GudpodiacTbl
ABJIAIOTCS TJIABHBIM MCTOYHHMKOM KOJIJIareHa M paHeBOM COeIMHUTENbHON TKaHu. CHHTE3
KOJJIareHa HaYMHAETCsl KaK BHYTPUKIIETOUHBIN MTPOLIECC, B PE3yJIbTaTe KOTOPOro BHAYAJIE
MIPOU3BOJIUTCS. MOHOMED, KOTOPBI aKTUBHO CEKPETUPYETCS B AKCTPALEIUTIONSPHYIO
pPaHEBYIO Cpeny, Ilie MPOUCXOIUT MOJIMMEpPHU3aLUs B KOJularaHoBble GpuopuiLibl. B atux
KOJUIareHOBBIX (prOpuiiax 3aTeM KOBAJIEHTHO (POPMUPYIOTCS MONIEPEUHBIE CBS3H, B
pE3yJIbTAaTE YEro 3HaUUTEIbHO BO3PACTAET MPOYHOCThH PAHBI.

CurnanaoMm, KOTOPbIA CTUMYJIMPYET NPOAYKIMIO KOJJIareHa, siBIseTcs KOMOMHaus
(aKkTOpoOB pocTa, CTUMYJIUPYEMbIX THIIOKCHEN U MPOYKTaMU aHa3pOOHOTO MeTaboau3ma,
TaKUMHU Kak MosiouHast kucioTa [11]. Ha 1 Hen mocie paHeHus, akTHBHOCTh CUHTE3a
KOJUIareHa JOCTUTaeT MaKCUMYyMa, U He3peble KOJUIareHOBble (PUOPUILIBI CTAHOBSITCS
TUCTOJIOTUYECKH BUIMMBIMU B paHe. KomiareH siBiasieTcsl BaXKHBIM CTPOUTENbHBIM
MaTepuaioM COeMHUTENbHON TKaHU, U3 HEr0 (POPMUPYETCS TPU MOJIUIIENITU IHBIE 1IETH,
KaX/1as [IeTb 3aKpydeHa MPOTUB 4acoBoil ctpenku [19]. Tpu nenu KOMOMHUPYIOT CIIAPATb,
CBEpHYTYIO 10 YaCOBOM CTpeJIKe, KoTopasi GOpMHUPYET OCHOBHYIO KOJUIAr€HOBYIO €IUHULLY,
Ha3bIBa€MYI0 TponokoJuiareHoM. KomiareHoBbie BOJIOKHA, 00pa30BaHHbIE U3
TPOIOKOJIareHa OPraHu30BaHbl B CTPOrO OMPEAEIIEHHON OCIe0BaTeIbHOCTU. DTU
KOJJIAar€HOBBIE BOJIOKHA, B CBOIO OY€pe b KOMOMHUPYIOT KOJIJIareHOBbIe (PUOPHUILIBI,
KOTOpbIE O0BEAUHSIOTCA U (POPMUPYIOT KOJJIAr€HOBBIE MTYUKH.

Komnaren conepuT ruApOKCUIPOTUH U THAPOKCHIN3UH. [ HAPOKCHMIINPOBaHHBIE
AMUHOKHUCJIOTHI, €IMHCTBEHHBIE B CBOEM POJI€ B KOJIJIAT€HE M UX KOJIMYECTBO B OpraHU3Me
OTHOCUTENBHO HEeBeJMKO. KpoMe Toro, KoyiareH NpakTUYeCKH JIMILEH CEPOCOAepKaLIUX
AMUHOKHUCJIOT — IIUCTENHA U Tpuntodana. B opranuzme uenoBeka naeHTU(ULUPOBAHO, 110
Kpaiineit Mmepe, 13 Tunos kosutarena. Hanbounee pactipocTpaHeHHbIE TUIIBI KOJJIareHa U UX
pacrpe/elieHre npeacTaBieHbl B Tabuie 3 [18].

Tadwuya 3

Hanmdoaee PACIPOCTPAHEHHBIE THIIBI KOLTANEHA H HI pacmpeleJcHHe

Tun Cmpyaanyvpa [ ?’ﬂf‘?rpﬂ&&?f’mm
] I'nbpra us 2 uenefi; HUIKOE codepHanme KocT, cyXomHIng, Ko%a, JeH-
I | THIPORCHTHIHHA H IMHECTHIHPOBAHHOTO THH. CEA3KH. d)ac'mm. E.pTEpHH.
! THIPORCH.IHIHHA MATEA

| OtHOCHTE BHO BBICOKOE COACpAaHHe THA-
| POKCHIH3IHHA U IMHKOIHIHPOBAHHOIO THA- | [HaTMHOBENL XpAm. TKaHH I11a3a
| pPOKCHIH3HHA
| Baicokoe cogepaanne THIPOKCHIPOIHHA H
I | HM3KOE rHAPOKCHIMIHHA: COTCPHKHT MEATY
| enAMH JHCYIB)HIHLE CBAIH
| Baicoxoe COACPAAHHC TMAPOKCHIHSHHA M
[y | FIHEOTHIHPOBAHHOTO IHIPOKCHIH3HHA!
MOMET CONEPEATh OOMIBIIHE [MOOVIAPHEIE
4acTH

Koma, apTepHn. MaTEa. CTeHKA
TOACTON KHIIKH

CoeMHATEIEHO-TEAHHEE MOT-

IMHATCTHATBHBIC EPEI. 3ATbHBIC
MEMOpaHbI

Bazanenele MeMOpaHEI H BO3-
MOKHO IPVTHE TEAHH

V | Cxozen ¢ Tunom IV




Tun | wepes tun |1 popmupyet pubpusIbI, KOTOPHIE B OCHOBHOM OTBETCT-BEHHBI 3a
MIPOYHOCTh TKaHe! B opranusme. Tur | koynareHa oOpa3yeTcs, ri1aBHbIM 00pa3oM, B KOXKE,
CYXOXHUJIUSX U KOCTAX U npejcTaBisgeT okoyio 90% kosnarena B opranuzme. Turl |
KOJJIareHa UMeeT HU3KOoe cojiepKaHue ruipokcunusuna. Tun || komnarena, conepxurcs,
MPEXJIe BCETO, B TMAJMHOBOM XPSIIE€ U TKaHSIX I71a3a U UMEET JOBOJIBHO BBICOKYIO
KOHLEHTpaluio ruapokcunuiuna. Tun || komnarena conep uTcst B KOXe, apTepusix U
CTEHKE TOJICTOM KULIKUA U UMEET BBICOKOE COJIEp >KaHHE TMIPOKCUIPOIMHA U HU3KOE
ruapokcuian3una. Tun |V xonnareHa npenMyIiecTBEHHO o0pa3yeT Oa3anbHble MEMOpaHbl U
MMEET BBICOKOE COZIEpKaHue THAPOKCUIn3nHa. Tum V KoJulareHa cXoJieH ¢ KOJIareHoM
tuna |V u cogepxurcs B 0a3anbHON MeMOpaHe U APYTrUX TKaHSX.

B HopmasnbHO# KOXe, koyared tTuna | u |l cymectByer B mponopiuu npu-
omm3utensHo 4:1. B runeprpodudeckux U He3pebIx pyolax couepxkurces okosio 33%
koJutarena tuna |11, usmensisi coornomenue kouiarena tuna | u Il o 2:1. Hopmanbhbiii
KOJUJIAr€HOBBIM CUHTE3 MPOUCXOIUT BHYTPUKIETOYHO U MPOJO0IHKAETCS BO BHEKIETOUHOM
MPOCTPAHCTBE.

NurubupoBaHre KOUIAreHOBOTO CUHTE3a MOXKET MPOUCXOAUTh Ha Pa3iny-HbIX
ydacTkax Meradonnueckoi nenouku. Copep:kaHue KojulareHa B paHe peryjiupyercs
OajlaHCcOM MEeXAy MPOAYKUMEN U Aerpaganueil KolareHa NocpecTBOM KOJIJIareHasbl.
AKTHBHOCTH KOJIJIar€Ha3bl KOHTPOJIUPYETCS MHOTMMH (PaKTOpaMH, BKITIOYast
napaTUpeOrHbIE TOPMOHBI, aIpEHOKOPTUKOCTEPOUIbI M KOJIXUIMH. IHrnOupoBanue
CUHTE3a KOJUIareHasbl CIIOCOOCTBYET YBEJIMUEHHUIO 02-TTI00YIMHA, IUCTEUHA U
nporectepoHa. KOHTpoaupoBaHue 3TUX MPOLECCOB MOXKET J1aTh TEPANIEBTUUECKUE
BO3MOXHOCTH JIJIsl BMEILIATENbCTBA B MPOLIECC PAHEBOI0 3a’KUBJICHUS U MATOJIOIMYECKOE
dhopmupoBanue pyoria.

daza co3peBaHus

Yepes 3 He nociie TpaBMbl yCTAHABIMBAETCS PABHOBECUE MEXAY CUHTE30M KOJuIareHa
U €ro JHU3UCOM, TI0CIIe Yero HaUMHAETCS pEMOJICIMPOBaHe TKaHel B (hopMuUpyromeMcs
pyO1ie. DTOT mpoliecc MPo0JKAECTCS OKOJIO 2 JIET U, XOTS MPU ATOM He HalIt01aeTcs
BO3pacTaHus KOJIMYECTBa KOJJIareHa, MPOMCXOAUT peopranmu3alis KoulareHoBeIX (huOpuit
B 00Jiee OpraHW30BaHHbBIE CTPYKTYPHI MO BIUSHUEM JIOKAJIbHBIX MEXaHUYECKUX (PAKTOPOB.
B teuenue 3ol (a3el pyOLI0OBas TKaHb NPOJOJKAET HAPAIIKUBATH POYHOCTb.

BonpmuucTBO Koyarena |11 Tuna oTkinagsiBaeTCs 10BOJIBLHO PaHO B MpolLiecce
PaHEBOT0 3aKUBJICHHUS, 3aMellas Koyiared tumna |. ' Tuko3aMUHOrIMKaHbl TOCTOSTHHO
JErpaupyroT 10 TOCTHKEHUS KOHIIEHTPALIMH OINpeAeiieMoi B HOpMalbHOU Aepme. PyoOery
MPOJOJIKAET CO3PEBATh NOCPEACTBOM (POPMHUPOBAHUS MMONEPEUHBIX CBS3E€H U MOCTENIEHHO B
HEM JIOCTUTaeTcsi COOTHOIIeHue kojutarena tumna | u |l xak B HopmanbHOI Koxe, T.e. 4:1.
JmutenbHOCTh (ha3bl CO3PEBAHUS 3aBUCUT OT Pa3IMYHbIX (PAKTOPOB, BKIIOYAs TEHETUUYECKHE
0COOEHHOCTH MAalMEHTa, BO3PACT, JOKAJIM3ALUIO PaHbl HA TEJ€, TUIl TPaBMbI U
JUIUTETTLHOCTh BOCHAJIUTEIBLHOT O IIpOLecca.

B «cBexux» panax lag-dasa npupocra npounoctu Habmoaaercs B teuenue 10-14 cyr.
3aTeM UMEET MECTO OBICTPBIM POCT MPOYHOCTU PaHbl B TEUEHUE CIENYIOIUX 4 Heenb,
nocJe 4ero hopmupyromuiicsa pyoen umeet okojio /0% npoyHOCTH HEMOBPEKICHHON
TKaHM. 3aTeM HaO0JI01aeTCs MIIATO, B TEUEHHUE KOTOPOIo MPOYHOCTH pyO1la MOCTENIEHHO
nocturaet 80% oT npoyHocTH TKaHU. OJJHAKO 3aKMBILIAsI paHa HUKOI/1a HE IOCTUTAET
MPOYHOCTH HOPMaJIbHOM TKaHu [12].

Onurenu3anus



OnuTenu3anus paHeBO MOBEPXHOCTHU SBISETCS KPUTEPUEM YCIICITHOTO JICUSCHUS PaHbI
Y TIPEJICTABIIICT COOOM Psifl MOCIEeIOBATENbHBIX COOBITHH, BKIIOYAIOIINX MOOMITH3AIIHIO,
MUTPAIUIO, MUTO3 U KJIETOYHYIO U DepeHIINANIO STTUTENHATBHBIX KIETOK.
OnuTenuaabHbIe KJIETKH HETIOCPEICTBEHHO MPUIISKAIIHNE K paHE CTUMYJIHUPYIOTCS K Hadaly
MUTPAIUH TTOCJIe YCTPAHEHHUS] KOHTAKTHOTO MHTHOMpPOBaHus. B pe3ynbpTaTe ux pocT UIeT B
HANpPaBICHUH OT MPUJICKAITIX WHTAKTHBIX YMHUTEIHAIBHBIX KIETOK. DMUTETHAIbHEIC
KJIETKH TPOJIBUTAIOIIETOCS TIEPETHETO Kpasi HAUMHACT YBEIMUUBATH CKOPOCTh MHUTO30B, U
MPOAOJIKAIOT MOKPHIBATh PAHEBYIO MMOBEPXHOCTD JIO BCTPEUHU C AMHUTEIHATBHBIMH KIIETKAMH
MPOTHBOIIOIOXKHOTO Kpasi panbl. C 3TOro MOMEHTA JAalbHEHIIas KIETOYHAs MUTpaIHsl
npekpaiaercs, ojaarogapst peHOMEHY KOHTaKTHOI'O HHTUOMPOBAHHUS.

PaneBas koHTpakuus

YHUKaTBHONH 0COOCHHOCTHIO 32)KUBJIICHHUS XPOHUYECKOW PaHbI ABIsIeTCS (PeHOMEH
paHeBON KOHTPAKIMH. XOTS KOHTPAKIUS UTPAET MOJIE3HYIO POJIb B YMEHBIIICHIH Pa3MepOB
paHbl, 3TOT MPOLIECC HOCUT XapaKTep O0eCropsJ0UYHOTO U MOXKET IPUBECTHU K
Je30praHu3aliy CTPYKTYPHON MHTETPALNH, TOTepe PYHKIIMHA U KOCMETHUECKOMY Te(heKTy.
PaneBast KOHTpakIys HaYMHAETCS MPUMEPHO C KoHIa 1 He mocie paHeHus. B aTo Bpewms,
4acTh paHeBbIX GUOPOOIACTOB TpAaHCHOPMUPYETCS B CHIELHUATUZUPOBAHHBIE KIETKH,
KOTOPBIEC COJIEPKAT O-TIAIKOMBIIICUYHBIA aKTHH (HOPMaIbHBINA GUOPOOIIACT COACPIKUT P3- U
Y-aKTHH). DTU CICIUATU3UPOBAHHBIC KJICTKU HAa3bIBAIOTCS MUOPUOpoOiacTamu [7].

MuodubpobacThl CIOCOOHBI K MPOYHON (PUKCAIIUU TTOCPEACTBOM JIE€CMO-COM U
npununanus [17]. Tak kak MuoguOpoOIacThl PUKCUPYIOTCS MEXITY COOOM, a TAKXKE K
KpasiM paHbl, MO/JIeKAaIIas TPpaHyIsSIIMOHHAS TKAHb COKPAIAETCsI, CTATUBAsS Kpasi paHbl
HaBCTpeuy ApyT Apyry. OMHOBPEMEHHO, CHHTE3HPYETCs, OTKIAAbIBACTCS KOJUIATeH, U
(bopMUPYIOTCS TTOTIEPEYHBIE CBSI3U MEXKIY BOJOKHAMH, QOPMUPYsI pUTHIIHOE PAHEBOE JIOKE
[15, 22, 23]. CyiecTBYIOT, OHAKO, Pa3IMYHbIC MHEHHUS O TOYHOM PO MHO(DUOPOOIIACTOR
B MPOIIECCE PaHEBOM KOHTpAKIMU. B psijie nuccnenoBanuii mokazaHo, 4To Muohuopoo1acTsl
MPUCYTCTBYIOT B KOHTPAKTHPYIOMIMX PaHaX B BBICOKOW KOHIIEHTPAIMH U C BBICOKOM
IKCIPECCHE O-TJIaJKOMBIIIEYHOTO aKTHHA TIOCTIe 3aBEPIICHUS] KOHTPAKIIMU PaHbl. DTO
00bryHO HaOmoaercs Ha 12—15 cyt mocine panenus [6, 23].

DKcrnepeccHs TIaIKOMBIIIEYHOTO 0-aKTHHA TaK)Ke UMEET CBSI3b C HHUIIUAPO-BaHUEM
KJICTOYHOTO aromnTo3a (MporpaMMHPOBAHHON KICTOYHON CMEPTH) U MO-XKET OTPAXKATh
TEPMUHAIILHBIC TIPOIIECCHI TUPPEPEHITMPOBKH [8]. DKCTpaleILTFOIPHBIN MATPUKC caM
crioco0€H K KOHTPAKIIUU B OTCYTCTBUH MUO(UOPOO0SIACTOB, 0COOCHHO €CJIH COJIEPKAHUE
kosutareHa tuna |1l Beicokoe B mpucyTcTBuM Takux akropoB pocta kak 1GF-f u PDGF
[26]. JIeHCTBYIOT JI 3TH MEXaHU3MBI LIEITMKOM 1N VIVO MoKa He SICHO.

Tpanchopmanus pudpodaactoB B Muopudpodiaactsl ununuupyercs 1GF-f u
MEXaHUYECKUMHU CTUMYJIAMH, TCHEPUPYEMBIMH OT CHUJI MPEMSATCTBYIOMINX PAaHEBOM
koHTpakiuu [2]. Korjga cuiibl, MPensSTCTBYIONIUE paHEBOM KOHTPAKIIMU 0CIa0eBaroT,
KJIETOYHAsl OBEPXHOCTh (PUOPOHEKTHHA OCBOOOXKIAETCS U PEUENTOPHI HA KIETOUHOU
MOBEPXHOCTH MUOPUOPOOIIACTOB CTAHOBSTCS MAJIOUYBCTBUTENBHBIMU K (pakTOpaM pocTa,
takuM kak PDGF, EDF u Bo3BpaiarwTcs B He CTUMYIUpoBaHHOe cocTtosinue [9]. XoTs
TOYHBIM MEXaHU3M HEM3BECTECH, OJJHAKO MPEATNOIaraeTcsi, YTO CHIDKCHUE PETYISIIUU
MUO(DUOPOOTACTOB CBS3aHO C IUKIMYECKUM aJIeHO3MHMOHO(pochaT/mpoTenH-KnHa3a A
nyteM [9]. AonTo3 paHeBbiX GUOPOOIACTOB HAOIIOAACTCS TOCIIE TOTO KaK PaHeBas
KOHTpPAKIUsl OCTaHaBJIMBaeTCsl. AnonTo3 Muoudpo61acToB HAOMIOAAETCS, J1aXKe €CIIU B
paHy j100aBiIsrOTCs GakTopsl pocta [3].



PaneBas KOHTpakuus ABISETCA MOLUIHOW CUJIONW, KOTOPAsi MPOJIOJIKAETCA U TOCIIE
3a)XMBIICHUSI paHbl [1]. DnuTenu3as paHbl cama Mo cede He MOKET OCTAHOBUTH MPOLIECC
paHeBOW KOHTpAakUMK. KOoXKHBINM TpaHCIUIAHTAT, TOMENIEHHBIN HA TPAHYJIMPYIOLIYIO PaHy,
MHTUOMPYET KOHTPAKIUIO B IPOMOPLMHU KOJIMYECTBA JIEPMbI, IOMELIEHHOM B paHy, a He
a0COoIIOTHOM TONMIUHEI JIockyTa [21]. Ecnu HaunHaeT hopMUpoBaThCS KOHTPAKTypa ¢
OrpaHMYeHHEM (PYHKIMHU, OCTAHOBKE JJAHHOIO Mpoliecca CIIOCOOCTBYET MOMEIIECHUE
MOJIHOCJIOMHOT'O KOXHOT0 JIOCKYTa Ha paHy. Jlaxke npu caMoOM BHUMATEIbHOM OTHOIIEHUH K
JETaJISIM JISYEHUS, IPU 3aKUBJICHUH HEKOTOPBIX paH popMupyercs runeprpoduyeckuii
pyOell uiin KeJaou1, 0 4eM OyJIeT CKa3aHO HIKE.

IIpoayxuus rpaHyIALIMOHHON TKaHU

Kpome paHeBoii KOHTpaKIIMH, XPOHUYECKHUE PAHbl OTIIMYAIOTCS OT OCTPBIX paH
00BEMOM IPUCYTCTBYIOLIEH TPAHYISIIMOHHON TKaHU. [ paHyIsIIMOHHAS TKAHb COCTOUT U3
MHOTOYHCJIEHHBIX KallMJUIAPOB U MOAJIEPKUBAIOLIEr0 MaTpukca doraroro ¢pudpodiactamu,
BOCHAJIMTENbHBIMU KJIETKAMHU, SH0TEINAIbHBIMU KJIETKaMHU, IEPULIUTAMU U
Muopuopodractamu. [lepBUUHBIM CTUMYIIOM JJIsI HEOBACKYJISIPU3aLMK TPAHYISIUOHHOM
TKaHU SABJISCTCS COCYIUCTBIN dHI0TeMaIbHBIN (akrop pocta (VEGF) u dakrop pocta
¢dudpoodnactoB 2 (FGF2), Takike H3BECTHBIN Kak OCHOBHOM (hakTop pocta (pudpod1acToB
(bFGF) [14]. Korna B akcniepumente VEGF ynansercs u3 paH, HaOM0gaeTCsl MOYTH MOJTHOE
OTCYTCTBHUE TPaHYJSIIMOHHON TKaHU. KpoMe Toro, Korja sHaoTeauanbHble KIETOUHbIe
MOBEPXHOCTHBIC UHTETPUHBI (0y 1 B3) OJOKUPYIOTCS CrieU(pUISCKUMU HHTUOUTOPAMH-
NenTUAaMu, JIM00 aHTUTEaMU AHTUMHTEIPUHAMHU, PAHEBOM aHTMOT'€HE3 OCTAHABIMBAETCS U
HOPMAaJIbHOE PaHEBOE 3a)KUBJICHHE HEBO3M0KHO.

C nporpeccupoBaHUEM PAHEBOI'O 3AKUBJICHMS], TPAHYJISILIMOHHAS TKaHb MPEBpaIaeTCs
U3 BBICOKOBACKYJISIPU3UPOBAHHOMN TKAHU OOraToil KI€eTOYHBIMH 3JIEMEHTAMU B
OTHOCHUTEIBHO aBACKYJIAPHBIN U OECKIETOYHBIN MaTpuKc KoJjutareHa. [Ipeanonaraercs, 4ro
amnormnTo3 ABJISAETCS MEXaHU3MOM, MOCPEACTBOM KOTOPOTO KJIETKH, MPUCYTCTBYIOIIKE B
IpaHyJISIMOHHON TKaHU ynanstorcs u3 pansl [3]. [lociae 3akuBieHUs: paHbl Bce OOJIBIIE U
00JIbIIIE KIETOK 0OHAPYKUBAETCS Ha Pa3IuYHbIX CTaaAMusIX arnonTto3a. Hapymenue storo
npolecca NPUBOAUT K 00pa30BaHUIO XPOHUUECKOW paHbl ¢ OOJIBIIUM KOJIMYECTBOM
KJIETOUHBIX 3JIEMEHTOB U (POPMHPOBAHUEM BBIPAXKEHHOU PyOLI0BOM TKaHU. DTO 4aCTO
HaO0JII01aeTCs B 0’KOTOBBIX paHax, KOTOPbIE OCTAIOTCA OTKPBHITBIMU OoJiee 3 Hell, Koraa
dbopmupyeTcs pyO110Basi KOHTpaKTypa uiu runeprpodudeckuii pyoern. Muohubdpobdiacts
TaK)K€ MCYE3al0T MOCIE 3aKUBJIEHUS PaHbl U MpeTepreBatoT nporpeccuBuyto JJHK
¢dparmenrtanuio. udbdepennumanus pudpodiacta B MuohudpobdIacT npeacrabiseT
KOHEYHbIE 3Tanbl TU(PHEepeHIIUPOBKH, U3 KOTOPIX 3TU KJIETKH HE MOTYT
neauddepenuupoBarbes. ToUHbIE CTUMYIIBI TSI HHUIIMAIIMK arloNTo3a MOKa He
YCTaHOBJICHBI.

B rpanynupyromux paHax DOKpbITIX KOKHBIM TPAHCILIAHTATOM
Ha0I01aeTCI0bICTpast pe30pOInsl KJIETOUHBIX 2JIEMEHTOB. BO3MOXKHBIE MEXaHU3MBI,
OTBETCTBEHHBIE 32 3TO HAOJIIOIAOTCS BO B3aUMOJIEHCTBUU (DAKTOPOB pocTa, Takux kak TNF,
TGF-B, TGF-a u PDGF, xoTopbie 0cBOO0X1at0TCSL U3 TPOMOOIIUTOB, IEUKOIIUTOB U
MoHoIuTOB [13].
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