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BoccTranoBiieHMe KOCTHON TKAHHU B PeTEHIIMOHHOM IepHo/e OPTOAOHTHYECKOT 0
JiedeHHUsl 3y00-4eJII0CTHBIX AHOMAJINI ¢ moMoLIbI0 (oHOdope3a puTaTa KaJbUUA B
JIKCIIepUMEHTe

Benopycckuti 2ocyoapcmeennblii MeOUyUHCKULL yHU8epcumem
HUU ¢uzuonocuu HAH benapycu

B skcniepuMenTe U3y4eHO COCTOsSIHME KOCTHOM TKaHU mociie poHodopesa dpurara
KaJIbIHsI B PETEHIIMOHHOM TEPHOJIe OPTOJOHTHUYECKOTO JICUSHHsI 3y00-UETFOCTHBIX
AHOMAJINM.

KuroueBble cjioBa: 3y00-4eIfOCTHbIE aHOMOJINU, KOCTHAsl TKaHb, poHodopes, purtat
KaJIbITHsI

Jleuenne anoManuii 3y00-4eIIOCTHOW CUCTEMBI, B TOM uucie U B PecriyOnuke benapych
ABJIETCS] BECbMA aKTyalbHOU Mpo0aeMoil. OpTOAOHTUYECKOE JI€UEHHUE Y B3POCIbIX
3aTPYJHEHO B CBS3H C YBEIMYCHUEM TNIOTHOCTH KOMITAKTHOM TUIACTUHKU U TyOUaTOrO
BEIIECTBa KOCTHOW TKaHM, CHI)KCHHUEM €€ TUTACTUIHOCTH, OCJIa0IeHneM 0OMEHHBIX
nporieccos [2,3]. Paspaboran psiji METOIOB HHBA3WBHOT'O M HEMHBAa3UBHOT'O BO3/ICHCTBHUS Ha
KOCTHYIO TKaHb C IIeJTbI0 ONTHMH3AINN OPTOAOHTHYECKOTO JeueHus [6].He BbI3biBaeT
COMHEHHUS, YTO MOJIOKHUTEIHFHOTO PE3yNbTaTa y OOJBHBIX C aHOMATUSIMH MOYKHO JTOOUTHCS
TOJILKO TIpX KoMIUTeKcHOM noaxoze [1,6,7,9,10,11]. Hamu nosydeHbl XOpOIIKe pe3yIbTaThl
U COKpAIllEHHE CPOKOB aKTUBHOIO MEPUO/Ia OPTOJOHTUUECKOIO JICYEHHS 33 CUET
NpUMEHEHUS! UHAYKTOTEpMOdJiekTpodopesa 1%-Horo pactBopa Tpuiona b Ha
AJIbBEOJIIPHBIA OTPOCTOK B 00JIACTH MOJICIKAIINX MepeMeIIeHnIo 3y0oB [5]. Oxnako
PETEHLIMOHHBIN TIEPUOJI OPTOTOHTHYECKOTO JICUCHHUS y ITON KaTeropuu OOJbHBIX 3aHUMAaEeT
3HAYUTENHHO OOJIBIINI MMEPUO] BPEMEHH, YeM aKTHBHBIHN, YTO TUKTYET HEOOXOUMOCTh
MOMCKA CPEJICTB, YCKOPSIOIIUX BOCCTAHOBUTEIBHBIE TIPOIECCHI B KOCTHOW TKaHHU.

[{enpt0 HACTOSIIETO UCCIIEN0BAHUS SIBUJIOCH U3yYEHUE B HKCIIEPUMEHTE COCTOSHHUSI
KOCTHOM TKaHU MPHU ONTUMHU3AINHA KOMIUIEKCHOTO OPTOJOHTHYECKOTO JICUCHHUS B
peTeHIMOHHOM niepuoe. [1o maHHbIM TuTepaTypbi[4], KajabiueBas coiab GUTHHOBON
KHUCJIOTHI 00J1aJaeT XOpOUIei CIOCOOHOCThIO K BOCCTAHOBJIEHHUIO MOTEPU KAJIbLIUS TKAHIMHU
Y TIOJIOKUTENBHO BIIMsAET Ha (OpMUpPOBaHUE KOCTHON TKaHU.OCHOBBIBAsICH HA MOTYYCHHBIX
HAMH U JINTEPATYPHBIX JaHHBIX [2,8] 11si CTUMYIISIIIAM BOCCTAHOBUTENBHBIX MPOILIECCOB MBI
ucnosib3oBau GpoHodopes 15%-Hoit Ma3u GuTaTta Kanblus B PETCHIIMOHHOM NEPHOJIE
OPTOJOHTUYECKOTO JICYCHHS.

MATEPUAJI U METO/IbI

OKCHEPUMEHT BBINIOJIHEH Ha 24 KPOJUKaX MOPOAbl 'IIMHIIMIUIA" OIMHAKOBOTO BECa U
Bo3pacta. BceM sxuBoTHBIM npoBenu 1o /7 mporeayp Y BU-unaykrorepmosnexkrpodopesa
1%-noro pactBopa TpusioHa b Ha 0061aCTh aNbBEOJSIPHOIO OTPOCTKA HIXKHEHN YEITFOCTH.
[locinie 3TOr0 Ha 2 HEAEIN HAJIOKWIA OPTOAOHTUYECKHE alIapaThl, a 3aTeM MepeBen
’KUBOTHBIX B PETEHIIMOHHBIN Meprol. JBeHaAIaTh )KUBOTHBIX COCTABUIIM ONIBITHYIO H
JBEHAINIaTh-KOHTPOJIBHYIO TPYyMIbl. B ombITHO# rpymmne npoBoauin yinbrpadorodopes
15%-noii ma3u ¢urata kansuusa. Kypc neuenus sxmovan 10,15 u 20 nponeayp.

B KOHTpONBHOM TpyMIle U3yYaIU HACTYIIJICHUE CAMOCTOSITEJIbHOM PEMUHEPAIIA3ALIUU
KOCTHOM TKaHU 0€3 KaKUX-T100 BO3/ICHCTBUM.



[locnie okOHYaHMs OMbITA JAJII TUCTOJIOTMYECKOTO HCClieJoBaHus Opanu (parMeHT
HUKHEHN YeI0CTH C Hapy>KHON U BHYTPEHHEW KOMIAKTHOM MIIACTUHKaMU U TyO4aThIM
BelecTBoM, pukcupoBain B 10%-nom pactBope popmaiivHa, JeKaJblIUHUPOBAIH B /Y0-HOM
pacTBOpe a30THOM KUCIIOTHI, 3aJUBaJIM B LIeA0UIuH. Cpe3bl OKpalluBalid FeMaTOKCUIIMHOM U
303MHOM, a Takxke 1o Metoay Bau-I'm3ona.

PE3VJIBTATBI 1 OBCYXJIEHHUE

Kontpons 1(14cyTok). MUKPOCKOIMYECKH OTMEYATHCh OOMIMPHBIE OIS papeduKaIiu
KOCTHOM TKaHU, 0COOEHHO r'y0yaToro BEIIeCTBa C PE3KUM MCTOHYEHUEM KOCTHBIX OaJlovek,
pacirpeHreM MeK0aI0YHbIX TPOCTPAHCTB, BBIIIOJHEHHBIX KUPOBBIM, OCTHBIM KJIETKAMU
KOCTHBIM MO3TOM (puc. 1). MexyTo4HOe KOCTHOE BEIIECTBO OKPAITHBAIOCH O METOY
Ban-I'u3zona B *enThIi IBET, MECTAMU C PO30BATHIM OTTEHKOM. lIpu3Haku oOpa3oBaHus
MOJIOZOM KOCTHOM TKAHU HE BBLABIAIHCD.

o,

Puc. 1. Pe3kas papeduxaius ry04aToro BemecTsa KOCTHOM Tkanu. Okpacka
F€MOTOKCUIIMHOM U 303uHOM. YB. 90.

OmnpiT 1(14cyToK). MexOanovHbIe MPOCTPAHCTBA MEHEE OOLIUPHBIC YeM B KOHTPOJIE,
3/1eCh OHU MPEUMYIIIECTBEHHO OBaJIbHOU ()OPMBI, BHITSHYTHI B OJJHOM HaIpaBlICHUH,
napasuieIbHO KOMIIAKTHOMY CJIOIO, COJEPKAT )KUPOBOM, MOYTH OECKIIETOYHBIN KOCTHBIN
Mo3r. Hebompimas runepemMust €ro, B IeJIoM ry04aToe BEemeCTBO MPEACTABISETCS MEHEe
papeduIpOBaHHBIM 10 CPABHEHUIO ¢ KOHTPOJIEM. MeXyTOUHOE KOCTHOE BEIIECTBO c1abo
06a30(puIEHOE C OTJEIBHBIMU YYaCTKaMHU OKPAITUBAIOIIMMHUCS 00Jiee MHTEHCUBHO, Yallle
BOKPYT COCY/IOB, o6pa351noz[o61/1_e NEePUBACKYJISIPHBIX KOCTHBIX My T(pHc.2.). p>

ol

N AL A S 5Ltk FE
Puc.2. TlomoOue nepuBacKyISpHBIX KOCTHBIX My(T. OKpacka reMOTOKCHUIMHOM U
»03uHOM. YB. 90

Kontpoib 2(21cytkn). OTMeUaeTcsi HEKOTOPOE YCHIICHHE 0a30(HIINH MEKYTOUHOTO
KOCTHOTO BEIeCTBa Ha ()OHE BCE €IIIe COXPAHSIONICHCS papeduKauu KOCTHOW TKaHU.

OmnwiT 2. (21 cytku,10mporieayp) 3aMeTHO UCTOHYCHHE KOPKOBOTO CJI0s, TTOJT HUM
CPaBHHUTEIIBPHO y3Kasi 30Ha HEPAaBHOMEPHO MIMPOKUX MEKOATIOUHBIX MPOCTPAHCTB. boiee
TIIyOOKHE CJION TYyO04aToro BeleCTBa MPEACTABISIIOTCS 00Jiee KOMITAKTHBIMH, MEKOATOYHBIC
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MPOCTPAHCTBA yY3KHE, pa3JIestolue pe3ko 6a30(uibHbIe, ¢ MPOI0IbHON NCYEPUEHHOCTHIO
KOCTHOE BEILIECTBO OT 00JIee CBETJIO OKPAILICHHBIX YYACTKOB KOCTHOM TKaHU C
MHOTOYHMCJIEHHBIMU KPYIHBIMH OTEYHBIMU OcTeoruTaMu. Co31aércs BreyaTieHue Kak Obl o
BpacTaHUU KOCTHOT'O BEUICTBA B IMPEICYIIECTBOBABIINE 00Jiee IIMPOKUE MEKOATOUHBIE
npoctpanctBa(puc.3.). B 1ieiom — oueHb HepaBHOMEPHAs, IPEUMYIIECTBEHHO MO/
KOMITaKTHBIM BEILIECTBOM papepuKalns KOCTHOW TKAaHU U KOMIIAKTU3ALMS, TAKXKe
HEpaBHOMEPHasi, I'yOYaTOro BemecTBa

PI/IC & KOMnaKTmauH;{ ry6anoro BEIIeCTBa KaK Obl MyTEM BpacTaHUsl KOCTHOW TKaHU
C KpyIHBIMU OCTEOIIMTaMH B MexX0OasouHblie npcTpancTBa. Oxpacka mo metoxy Ban-I m3oHa.
VB. 90.

Kontpons 3(28cytku). ['mcTonorunyeckasi CTpykTypa KOCTHOW TKaHH MPHOIMKAIACH K
TaKOBOM, KOTOpasi ObLIa OTMEUEHA B OMBITE 2. OCHOBHOE MEXYTOYHOE BEIIECTBO IO METOY
Ban-I'uzona okpamrBagoch B MHTEHCUBHBIN KEATO-KPACHBIN LIBET, ObLIIO MHOTO KPYIHBIX,
BaKyOJM3UPOBAHHBIX OCTEOILIUTOB.

Omeit 3(28 cytku,15nporenyp). CTpykTypa KOCTHOTO BEIIECTBA JOBOJIBHO CXOJHAS C
TAaKOBOW B OMBITE 2, HO 37I€Ch 3aMETHEE KOMIaKTH3aIUs Ty0UaToro BemecTsa. Bectpeuatorcs
YYaCTKH, IOYTH HE OTINYMMBIE OT KOMIAKTHOTO. CHIIBHO BBIpa)K€HA MPOAOIbHAS
MCYEPUYCHHOCTHh MEKYTOYHOT'O BEUIECTBA, BEPOSITHO, M3-3a OOWIINSA, U YTOJIIICHHS
KOJIJIAT€HOBBIX BOJIOKOH M HE3aKOHYUBIIETOCS OOM3BECTBIICHHMS.

Kontpoib 4(35cyTkn). KocTHas TkaHb ocTaBajiach 3aMETHO pape(UIIMPOBAHHOM, 1axe
€€ KOMITaKTHBII CII0i ObLT TOHKHM, C YMEPEHHO 0a30(MILHBIM U TTOYTH OJHOPOTHBIM
MEXyTOYHBIM BemecTBoM (pric.4).KocTHbie Oano4yku ry0yaToro BemecTBa ObUTH HECKOJIBKO
bosee 6a3oduIbHEIMI. B 0CTanbHOM — TC JXE H3MEHEHMSI, 9TO U B IPEBIAYIIEM KOHTPOIIC.

Puc. 4. TOHKI/II/I KOMIIAKTHBIi CIIOH ¢ YMEPEHHO 0a30()UIILHBIM MOYTH TOMOT€HHBIM
MEXYyTOUYHBIM BelecTBoM. Okpacka o meroy Ban-I'nzona. ¥VB. 200.

3



Ombrt 4(35cyTku,20mponenyp). I3MeHeHus: KOCTHOW TKaHH 3aHUMAIOT KakK Obl
CPEIMHHOE TOJIO)KEHHE MEK]Y OIbITAaMH 2, C OTHOM CTOPOHBI U OMBITOM 3 C JPYTOH.
Berpeyarorest yuacTK ¢ CHIIBHO pacIMPEHHBIMU MEK0aTOUHBIMU IPOCTPAHCTBAMU,
coJiep KalllMMK KOCTHBIN MO3T U 0oJsiee OOIIUPHBIE — C CY>KEHUEM UX BCIIEICTBUE
KOMIIakTH3auuu. IMeroTcst mepexoiHbIe MeX1y HUMU MECTa C ICTOHYEHHUEM KOCTHBIX
Oasiouek, Kak Obl C BHOBb HAUMHAIOIIEHCs papeduxanuei.

Takum 00pa3oM, MPOBEIEHHOE UCCIEI0BAHKE MMOKA3aJI0, YTO B CEPUU OIBITOB C
¢donodopeszoM (uTata KaibLKs U3MEHEHUS B BUAE HAUMHAIOIIETOCS BOCCTAHOBIICHHUS,
pEeKaJbIMHALMY, CUIbHEE BBIPAXKEHBI BOKPYT KPOBEHOCHBIX COCY/IOB, B BU/I€ 00pa30oBaHUs
«My(hT>» MOJIOAON KOCTHOM TKaHu. OHu onpenenstorcs yxe B onbiTe 1. [locne 10 mpouenyp
OTMEUAETCs YETKO 3aMETHas KOMIAKTU3alUs Ty04aToro BeecTBa Kak Obl MyTeM BpacTaHUs
KOCTHOM TKaHU B IIMPOKHE MEK0aJ0uHble MPOCTPAHCTBA, TOCTUTAIOIINE HAuOOIbIIEH
MHTEHCUBHOCTH nIociie 15 npouenyp. YBenuuenue uncia npouenyp 10 20 3aMeTHO He
YCWJIMBAET KOMIAKTU3ALMIO I'y0UaTOro BEIIeCTBa, COXPAHSIOTCS YYaCTKU BhIPAXKEHHOMN
papedukanuu U KocTHOH TkaHu. [Ipennonosxxenue, 4To ycuiieHHbI poHodopes purara
KaJIbLMsI MOXKET BECTH K YACTHYHOM papeduKanny, Majao BEpOsTHO; BO BCSIKOM Cilydyae
n3meHenus nociie 20 mpolenyp npeacTaBistoTcs MeHee 3¢ (PEKTUBHBIMU IO CPAaBHEHUIO C
TaKOBbIMU Mocse 15 nponeayp.

BruiBoab:

1.ITpu npumenennn GoHodopesa purata Kbl B PETEHIHOHHOM MEPUO/E
OpPTOJIOHTUYECKOTO JICUEHUS OTMEYAETCs] YETKO 3aMEeTHasi KOMIIaKTH3alus ry0yaToro
BEIIECTBA KAK ObI MyTEM BPACTaHUs KOCTHOM TKaHHU B IIMPOKHE MEKOaT0UHbIE
MPOCTPAHCTBA, AOCTUTAIOLIME HAUOOJbIIe HHTEHCUBHOCTH nocie 15 mpouenyp.

2. Ilpumenenue poHodopesa ¢purtaTa Kajablus B PETEHIIMOHHOM MEPUOJIE
OpPTOJIOHTUYECKOTO JICUEHHUS MO3BOJISIET OBICTPEE BOCCTAHOBUTH KOCTHYIO TKaHb U
COKPATUTh CPOKH JICUECHHUS.
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