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KAETOYHbIX CTPYKTYP COEAUHUTE/IbHOW

TKAHU B MATONEHE3E NATO/IOTMYECKOIO
PYBLEOBEPA3OBAHUA Y AETEN
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Cepeeii Bukmoposuu Munaes, Anna I pueopvesna Cupax, Mapuna Anexcanoposna /{oneauiosa,
Onvea Buxmoposna Jliobanckas, Oxcana I'acamymounoena Mazomedosa

CTaBpOIONBCKHN TOCYJapCTBEHHBIH MeIUINHCKUN yHIBepcuTeT. 355000, CtaBpomnons, Mupa yi., 310

KontaktHas undopmanus: ['puroposa Anuna HukonaeBra — accucTeHT Kadepbl FHCTOIOTHH.
E-mail: alina.mashchenko@mail.ru

PE3IOME: lleas. [IpoBecT aHaiau3 cOeAMHUTENIBHOTKAHHBIX CTPYKTYDP U UX B3aUMOJICHCTBHE,
B TIATOT€HE3€ MaTOJIOrMYecKoro pyoreodpa3oBanus y aeteil. MaTepuajsl 1 MeToAbl. B miepuos
¢ 2016 o 2019 rT., Mox HaIIMM HaOIIOACHUEM Haxoguiaoch 23 pedbenka. Cpemuauii Bo3pact 8+0,7
neT. PyOmpl 00pa3oBaiuch BIOCIENCTBUU OBITOBBIX TPaBM, OIEpaiiuii, oxoroB. CpemHee Bpems
cymectBoBaHus pyonos 1,7+0,9 rona, oT MOMEHTa TpaBMBI 10 UccedeHus. MHTpaonepanoHHoO
OpuTH 0TOOpaHkI 72 OGuomTaTa pyOIIOB, U3 HUX pacupeneicHue pyOIloBoi TKaHU CIeAyIoIIee: TH-
neprpodpudeckue — 54 (75%), kenonguasie — 38 (52,8 %), arpoduaeckue pyousr — 16 (22.2%).
Mukponpernaparbl OKpaluBaJId FeMaTOKCUINHOM U 303WHOM, MUKpodykcuHOM 1o Ban-I'm3ony
¢dykcennnom no Yuua. MI'X-uccnenoBanue OCyIIECTBISUIA MO CTAaHAAPTHOMY MPOTOKOIY C HC-
M0JIb30BAHMEM MOHOKJIOHAJIbHBIX Kpoiauubux anTuTes K Komnareny I, I u IV Tuny (Diagnostic
BioSystems, I'epmanust). NI X-ucciemoBanne BRITIOTHEHO HA MMMYHOTHCTOCTeiHEpe Leica Bond
MAX ¢ npumeHerreM cucteMsbl netekii Bond Polymer Refine Detection.B nanpaeiinrem ¢ momo-
HIBIO TIPOrpaMMbl KOMIIBIOTEPHOTO aHanu3a n3oopaxennii «Mopgomnorus 5.0» (BuneoTecrt, Poc-
cusi). Pesyabrarsl. [lpu runeprpoduueckom pyoOlie: rumnepriiazupoBaHibie GuOpoOIacTs, BbIpa-
YKCHHAS TPAHYJISIITHOHHON TKaHb ¢ (hopMHUpOBaHHON GUOpo3HBIME yaacTkamu. [Ipu UI'X peakius
HaOII0IaeTCsl BEIpasKeHHAas SKcIpeccus koutareHa [V tuma. B HaOnroieHue KIETOYHBIX CTPYKTYP
BBISIBJICHBI MHOTOsIIEPHBIE MaKkpo(aru, CoeIMHEHHbIE MEXKJICTOYHBIMU KOHTaKTaMHu ¢ puOpobia-
crami. [Ipu kenmonJHBIX pyOIax BUAHBI (UOPO3MPOBAHHBIC TyYKH KOJIATCHA U MOTUMOpP(HU3MOM
¢ubpobiacTuueckoro cocrana. [Ipn UI'X peakius HabmogaeTcsi CHMKEHHASI SKCIIPECCHS KOJIJIa-
rena [V tuma, Hexenu gem | Trma, KoTopbie ABISETCS MPe0odIa arOIINM THIIOM BOJIOKOH. B ocHOBe
aTpouUecKOro pyoua JexKHUT phIXJias COSAMHUTEIbHAsI TKaHb, OCHOBY KOTOPOI COCTaBJISIeT rpa-
HYJISLIMOHHAS TKaHb. Masio BeIpakeHbl KOJIATCHOBEIE, 21aCTUYECKHE U aprUpOQHIbHBIC BOJIOK-
Ha, CHUKeHHas skcrpeccus kojareHa [ u III tunma. IMeroTcss coxpaHEHHbIE NMPUIATKU KOXKH, B
YTONIIEHHOM 3MHIepMuce. 3aKJIloueHue. /[ TOBbIIeHrs KadecTBa )KU3HU MAIEeHTOB TpeldyeT-
cs1 JaspHeiee 6onee riy0boKoe H3yUYeHHe MaTOreHETHYECKUX MEXaHU3MOB Pa3BUTHsI PyOLIOB, YTO
MO3BOJIUT TPOTHO3UPOBATH M ONITHMH3UPOBATH a/IEKBATHBIE METO/IbI KOPPEKIIUHU PYOILIOB KOXH.

KJIFOUEBBIE CJIOBA: py6en, matonoruueckuii pyoeu, mopdonorus pyoua, netu

THE ROLE OF MORPHOFUNCTIONAL INTERACTIONS
OF CELLULAR STRUCTURES OF CONNECTIVE TISSUE
IN THE PATHOGENESIS OF PATHOLOGICAL SCARRING
IN CHILDREN

© Alina N. Grigorova, Olga V. Viladimirova, Sergey V. Minaev, Alla G. Sirak,
Marina A. Dolgashova, Olga V. Lyubanskaya, Oksana G. Magomedova
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ABSTRACT: Aim. To analyse the connective tissue structures and their interaction in the
pathogenesis of pathological scarring in children. Materials and methods. In the period from
2016 to 2019, under our supervision there were 23 children. The average age is 8+ 0.7 years. Scars
formed subsequently in domestic injuries, operations, burns. The average lifetime of scars is
1.7£0.9 years, from the moment of injury to excision. Intraoperatively 72 biopsy samples of scars
were selected, of which the distribution of scar tissue was as follows: hypertrophic — 54 (75 %),
keloid — 38 (52.8%), atrophic scars — 16 (22.2%). The micropreparations were stained with
hematoxylin and eosin, picrofuchsin according to Van Gieson fuchselin according to Unna. The
IHC study was carried out according to the standard protocol using monoclonal rabbit antibodies
to Collagen I, III and IV type (Diagnostic BioSystems, Germany). The IHC study was carried
out on a Leica Bond MAX immunohistostainer using the Bond Polymer Refine Detection detec-
tion system. Subsequently, using the Morphology 5.0 computer-based image analysis program
(VideoTest, Russia). Results. With a hypertrophic scar: hyperplastic fibroblasts, pronounced
granulation tissue with formed fibrous regions. When IHC reaction is expressed expression of
type IV collagen. In the observation of cell structures, multinucleated macrophages connected
by intercellular contacts with fibroblasts were revealed. With keloid scars, fibrosed bundles of
collagen and fibroblastic polymorphism are visible. With IHC, a decreased expression of type [V
collagen is observed than that of type I, which is the predominant type of fiber. Atrophic scar is
based on loose connective tissue, the basis of which is granulation tissue. Collagen, elastic and
argyrophilic fibers, reduced expression of type I and III collagen are not very pronounced. There
are preserved skin appendages in the thickened epidermis. Conclusion. To improve the quality
of life of patients, a further deeper study of the pathogenetic mechanisms of scar development is
required, which will allow predicting and optimizing adequate methods for correcting skin scars.

KEY WORDS: scar, pathological scar, scar morphology, children

Pybeny — 1uioTHOE COEAMHUTENBHOTKAHHOE
o0pa3oBaHue, BOHUKILEE BCIEACTBUE PEreHepa-
LU TKaHEH [ociie XUPYPrUIecKoro BMeIaTelb-
CTBa, MOBpEekKACHUs Wik BocnaieHus [2]. IIpo-
Onmema oOpa3oBaHMs PyOIIOB OCTAETCS aKTyajlb-
HOW HE TONBKO Ui BEACHUS OONBHBIX C
OOIIMPHBIMU paHaMM, OXKOI'AMHU U TIOCIJIE OIepa-
Ui, HO M MOcJe miacTudeckol xupypruu. On-
HaX]Ibl TOSIBUBIIUCH, PYOIIbI OCTAIOTCSI HA BCHO
XKHU3Hb, CO3[aBasi 3aMETHBIC KOCMETHYECCKUE H
(dyHKUHOHANBHBIC Ae(PEKTHI, HApyIIas COLUAb-
HYIO aJlalTalMi0 YeJI0BEKa I0CIe TPAaBM U Olle-
pauuii, cosgaBas IMOCTOSHHBIA IICHXOJIOTHYE-
ckuit u ¢pm3udgeckuii quckomdopt [4, 7]. Ocoba
3HaYMMa NpobieMa MaToIOTHYEecKol o0pa3oBa-
HUs pyOIIOBOH TKaHM B JeTCKOH mpakTuke. K na-
TOJIOTMYECKUM pyOLaM OTHOCSTCS CIEYIOLIUe
BUJBI 00pa3oBaHMii: TUNepTpoduIecKkue pyousl,
KEJIOUIbI, aTpodUIecKue W THUIOTPO(HIECKHE
pyO1Bl. DKclepUMEHTANbHbIE M KIMHUYECKHE
WCCIIEJIOBAHUS, BBINIOJNHEHHBIE B TEUEHHE II0-
cleaHuX 15 JeT, CylmecTBeHHO YITyOWIIU MOHH-
MaHHE IaTOreHETHYECKHX MEXaHH3MOB pyOle-

Banus [1, 3]. Tem cambIM ISl IPAKTUKYIOLIETO
Bpaua BaXHO 3HAHUE MEXaHU3MOB 00pa30BaHUS
MaTOJIOTHYECKOM pyOIlOBO¥ TKaHH, ISl CBOEBpE-
MEHHOTO Hayaja MpoQUIaKTUKY.

ITpoBecTH aHamU3 COCTUHUTEIHLHOTKAHHBIX
CTPYKTYp U HMX B3aMMOJICHICTBHE B TaTOTCHE3E
MaTOJIOTHYECKOTO PyOIIe00pa3oBaHus y AETEH.

B nepuon ¢ 2016 mo 2019 rT., mox HaImuM Ha-
OmopeHreM Haxommiioch 23 pebenka. CpenHuit
Bo3pacT 8+0,7 ner. JlaHHbIE MAIMEHTH TOCTY-
nanu B otaeneHue nerckor xupyprun KJIKB r.
CraBpomnofisi, B LEIAX IJIACTUUYECKUX U PEKOH-
CTPYKTHUBHBIX OTIEpAITUii TI0 TOBOAY aehopMupy-
IOIUX KOXKHBIX PYOIIOB, KOTOpbIe 00pa3oBajIicCh
BIIOCJIC/ICTBHUU OBITOBBIX TPAaBM, OTIEPAITUH, OKO-
roB. CpemHee BpeMmsi CyIIECTBOBaHHS pyOIlOB
1,7£0,9 roga, oT MOMEHTa TPaBMBI JO HCCEUe-
Hus. VMccedenne pyOIIoBoH TKaHU MPOBOIHUIOCH
HMHTPAOINEPALMOHHO B T'PAHUIIAX MATOIOTHUUYECKU
M3MEHEHHBIX TKaHell. lHTpaonepaonHo Ob1u
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oTtoOpaHbl 72 Ouomnrara pyOIoB, U3 HUX paclipe-
JielieHre pyOlloBOM TKaHM Cleaylolllee: THIep-
tpoduaeckue — 54 (75%), kenoumueie — 38
(52,8%), arpoduueckue pyors — 16 (22.2%).

MukponpenapaTsl ISl THCTOJIOTHYECKOTO
HCCIIEIOBaHUS TOTOBHUIIU 110 OOIIEIPUHATHIM Me-
tonukaM. Cpe3sl TONIUHON 5—6 MKM OKpaIinBa-
JM TEMaTOKCHJIMHOM U 303MHOM, MHUKPOQYKCH-
HOM 110 BaH-I'M30HY M M3y4yeHHUs KOJUIAr€HO-
BbIX BOJIOKOH U (YKCEIMHOM 10 YHHa s
n3ydeHus snacTudeckux BosnokoH. UI'X-uccie-
JIOBaHHE OCYIIECTBIIIN O CTAaHAAPTHOMY IPO-
TOKOJIy C HCIIOJIb30BAHUEM MOHOKJIOHAJIBHBIX
kposnubux antuten k Kommareny I (COLTA1),
koutareny 1V, kx xommaremy III (Diagnostic
BioSystems, I'epmanus). WI'X-uccienoBanue
BBITIOJIHEHO Ha WMMYHOTHCTOCTeliHepe Leica
Bond MAX ¢ npuMeHEeHHEeM CHCTEMBI JeTeKIIUN
Bond Polymer Refine Detection (peroxide
block — 30 ml, post primary — 30 ml,
polymer — 30 ml, DAB part 1 — 2,4 ml, DAB
part B (x2) — 30 ml, hematoxylin — 30 ml). B
JaJbHEHIIEM C MOMOIMIBIO TPOrPaMMBbl KOMIIbIO-
TEpPHOTO aHayn3a H300pakeHuit «Mopdoorus
5.0» (BumeoTect, Poccus) oreHHBaIH TUIOIAIb,
3aHATYI0O WMMYHOIIO3MTHUBHBIMU CTPYKTypamH,
OTHOCHJIM €€ K 001Iell II01au Kagpa i paccyu-
THIBAJIM IOKa3aTelb OTHOCHUTEJIBHOHM IUIOIIAIN
(8%), KOTOPBI BRIpaXKaJl HKCIIPECCUIO UCCIIETY-
eMbIX MapkepoB. CTaTUCTHUECKUN aHAJIU3 JaH-
HBIX OBIJ BBITIOJIHEH TPU MTOMOIIU CTaHAAPTHOTO
rmakera craructudeckux nporpamm SPSS 8.0 for
Windows. JOCTOBEpHOCTh pa3NIu4Mii MEXIY
CPaBHHMBAaE€MBIMHU I10KA3aTEJISIMU OIIPENEesUIN 10
kputepuio CTbIOAEHTa B Cllydyae HOPMAaJbHOTO
pacmpeneneHuss 1 OJHOPOIHOCTH IUCTEPCHN U
€ro aHaJIOTY Ul HellapaMeTPUIEeCKUX pacipere-
neHuit — xpureputo Manna-YutHu. Cratuctu-
YECKU 3HAYMMbBIMU CUMTAIU pPa3jvyus [pU
p<0,05.

B pesynbrare Hamero uccieoBaHHE ObLIO
BBISIBJICHO, YTO IpPH TUIEPTpOopUIEecKOM pyOle
HaOIOAeTCsl pa3Hble BUABI THIIEPILIA3UPOBAH-
HBIX (hubpobnactoB. Ilpm 3TOM HabOMIOmacTCS
BBIp@XCHHAsl TpaHC(hopMalus TpaHyIILHOHHON
TKaHH, ¢ GOPMUPOBAHHON (PMOPO3HOMN MM CKITe-
PO3UPOBAHHBIM y4acTKOM JepMbl (48,1%). Dna-
CTHUYECKUE BOJIOKHA He HaOmonanucsk. [Iponomis-
HO PACIIONIOKEHHbIE IIyYKH KoJulareHa 6e3 y3io-
Boro pacnonoxenus. Ilpu HNI'X peaxknus
HaOJI01aeTCsl BRIPAKEHHAs HKCIIPECCHUs KoJlyiare-
Ha [V tuna, nexxenu yeM [ u III tuna. Berpaxen-
Has nepuBacKyisipHas nHunpTpanug. B Habmio-

JCHHUE KIJIETOUHBIX CTPYKTYP BBISIBICHBI MHOTOS-
JIlepHbIe Makpodarm, COE/IMHEHHbIE
MEKKJICTOUYHBIMH KOHTakTamMu ¢ (pubpobdiacra-
Mu. Bo3aMoxHO MHOTOsIIepHBIE Makpodaru sBis-
FOTCSl MHUIIMATOpaMU K akTuBanum (Gpudpodra-
CTOB U B JaJIbHEHIIEM KOJJIAareHO00pa30BaHUIO.
Bcerpeuanuch takue ¢opmbl GpuOpoOIacToB Kak
npoiudepaTuBHBIE U AKTUBHBIE (DOPMEI.

[Tpu xenmouaHBIX pyOLax HAOMIOAAIUCH Y310~
BbIe 00Opa3oBaHusA (HUOPO3MPOBAHHBIX ITyUKOB
KoJulareHa u nonuMopdusmom GudpodiacTuye-
ckoro cocrtasa. KosurareHoBbIE BOJIOKHA pPacIio-
JIOKEHBl HENpPaBWJIbHO, Ooyiee LUPKYISPHO.
Berpeuanucs npusnaku ruanunosa (42%). Ma-
KpodaranbHbI P CKyAE€H, HO COXPaHSIOTCS
MEXXKJIETOYHbIE KOHTAKTBl C MHOTOSIEPHBIMH
makpodaramu. [Ipn UT'X peaxmus nabmogaercs
CHIDKEHHas! SKcrpeccus koyuarena 1V tuna, He-
JKenu 4eM | Tuma, KoTopele aBigercs npeodiana-
IOIUM TUIIOM BOJIOKOH. III THUII BOJIOKOH CKOH-
UEHTPUPOBAH BO3JI€ ATUIMYHBIX KPYHHBIX (H-
OpobacToB.

B ocHoBe arpoduueckoro pyoOua JeKUT
pBIXJasi COCAMHHUTENbHAs TKaHb, OCHOBY KOTO-
poil cocTaBisieT TpaHylAlUOHHAs TKaHb. B 4
(25%) cnydasx HaONOIAIOCH OOJIBIIOE KOJIUYE-
CTBO KJICTOYHBIX 3JIEMEHTOB, COCYIOB, YTO IOJ-
tBepxkAeHO, npu MI'X, skcripeccueil komiareHa
IV Tuna B creHkax cocynoB. Majio BbIpa)KeHbI
KOJUIAT€HOBBIC, AJIACTHUECKHE M aprupoduib-
HbI€ BOJIOKHA, CHM)KEHHAsl SKCIIPEecCcus KoJuiare-
Ha [ u III Tuna. merorcst coxpaHeHHbIE TpUAAT-
KM KOXM, B YTOJIEHHOM anuaepmuce. B
12(75%) ciydasx nHabmromaeTcs yMEHBIIEHUE
KOJINYECTBA BOJIOKOH MEXKJIETOYHOTO BEIIECTBA,
CKYZIHBI{ KJIETOYHBIM COCTaB, BO3MOKHO Ha 3TOM
JTane MPOUCXOAMT AKTUBALM TKaHEBBIX (ep-
MEHTOB — METaJUIONpPOTeas.

Paznuunbie ncciemoBaHus pyOIOBONW TKaHHU
MOKa3aliv, 4T0 OOJBIIUHCTBO pyOIoB (90-98 %)
00pa3oBaHbl COYETAHHEM HECKOJIBKUX BHIOB
pYOLIOBOH TKaHM B Pa3IUYHBIX TOMHYECKUX H
00BbEeMHBIX COOTHOIIEHUSX [3,6,8]. Psin 3apy0Oex-
HBIX ¥ POCCUHCKHMX aBTOPOB OTBOIST OCHOBY Ia-
ToreHe3a pyOLIOBOM TKaHW WHAMBHUAyalIbHBIE
O0COOCHHOCTH OpTaHHW3alWH pPYyOIIOBO TKaHH
[4,9,10]. ITpu 5TOM HEOOXOAMMO YUHUTHIBATH yC-
JIOBUS 3KHMBJICHUS U 00beM moBpexaeHus [11].
ITpu 3TOM OTBOAMTCS HEMAJIOBAXKHBIN (PaKT BO3-
JNEHCTBHIO KICTOYHOU MOMYINSIUU B (hopMuUpyro-
meMcs pyore.

I[J'ISI ITIOBBIIICHUA Ka4Y€CTBA KU3HU ITAaLIMCHTOB
TpebyeTcs manmpHeWIIee 0ojiee TIIyOOKOoe H3yde-
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HUE TAaTOTCHETHYECKUX MEXaHH3MOB DPa3BUTHS
pyOII0B, YTO MO3BOJIUT MPOTHO3UPOBATH U ONTH-

MU3UPOBATh AaJICKBATHBIC METOABI

KOPPEKIIHH

pyOILIOB KOXKH.
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