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AnHoTanusa

Pe3ynbraThl 3KCIEPUMEHTAIbHOIO MCCIEAOBAHUSI CBUIETENbCTBYIOT, YTO 3a’KUBJIEHME
paHbl MSATKMX TKaHEM ¥ KOCTHOW paHbl HVOKHENM YeNIOCTU Y KPOAMKOB CKIAIbIBAXOTCS U3
pe30opOIMKM HEKPOTMUECKMX MACC MSITKMX TKaHEl 1 CEKBECTPOB, IIpoudepany Mmakpoharos
1 (ubpobimactoB, GOPMUPOBAHMS TPAHY/ISIIMOHHON M COeOMHUTENbHOM TKaHM BHaUaje
PBIXJION, a 3aTeM BOJIOKHMCTOI a TaKske HOBOOOPa30BaHMS XpSIlia C TTOCTeayIolei 3aMeHOii
€ro OCTeOMOHOM M KOCTHOM TKaHU.

KnroueBbie ¢/10Ba: COeAVMHUTENbHAS TKaHb, Makpodar, pe3opbunsi, Gudpobnact, HUKHSS
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Abstract

The results of the experimental study indicate that the healing of soft tissue wounds and bone
wounds of the mandible in rabbits consist of resorption of necrotic masses of soft tissues and
sequesters, proliferation of macrophages and fibroblasts, the formation of granulation and
connective tissue initially loose and then fibrous, as well as the regeneration of cartilage with
subsequent replacement of its osteoid and bone tissue.
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AxkTyanpHOCTh TeMbl. Kbiproi3ckass Pecriybimka ropHas cTpaHa, 3aHMMaeT 3allaJHVIo
1nonoBuHYy Koipreizckoit Ana-Too (ropHble MmaccuBbl TsaHb-1laHs B IepeBome ¢ KUTalCKOTO
s3bIKa 03HavyaeT HegocTturaemsie ropbl) U Asaiickoi ropHoii cuctemsl [Tamupa (C mepesoga
c TubeTckoro osHauaeT Kpbiita Mupa). Ee penbedoTanMuaeTcs peaKMMM BbBICOTHBIMU
KoHTpactamyu (oT 500M 1o 7495M Hanm ypoBHEM MOpsi, OOJBIIMM pasHooOpasueM GhopM).
CpenHeil BBICOTHI HaxomaTcs B mpemenax 2500-3000M, mpeobamaroT BhIcOThI 0 3800-4200
M. IToutn 90% Tepputopun Keiproizcrana jieskut Boiiie 1500m Hag ypoBHeM Mopsi. Pazmepsl
Keipreizcrana gocturaiorT 198,5 ThiC. KB.M., 3[IeChb NpPOKMBaeT Oojiee 7 MIH HaceJeHMus
(maHHbIe Tiepenucy 3a 2021r).

HpO6JI€MbI BBICOKOT'OpPbS M aAallTallii K HEMY OTpa’>keHbI B JOBOJIbHO 3HAUUTE/IbHOM UMCIie
UCcIeqoOBaHMUIA. PaboTsl B 9TOM HaIllpaBJIEHUUM He II0TePA/In cBoei dKTYQJIbHOCTU U CErOgHsA
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XOTSI BCKPBITBI MHOTME acIieKThl MOP(POYHKIIMOHATbHBIX M3MEHEHMI OpraHu3Ma Ha BbICOTE.
Tak, o6Hapy>KeHO, UYTO 6M0I0TMUEeCKOe 3HaUeHe IMeeT He TOJIbKO aOCOMI0THAS BbICOTA HAJ
YPOBHEM MODSI, HO U II€JIbIii KOMIUIEKC JPYTUX FeOKIMMATUUYECKMX IMapaMeTPOB PEruoHa.
Kpome TOro, Ha BBICOTE 3HAUMTEIBHO M3MEHSIIOTCSI (QDYHKIMOHAJIbHbIE XapaKTepPUCTUKU
BCEX OPTaHOB ¥ CUCTEM, XapaKTep KOTOPBIX BO MHOTOM 3aBUICUT OT YPOBHS aJallTaliyiu.
OnTMMaNbHBIM MPOSIBIEHMEM IIOCIEAHEN SIBJASIOTCS IOBBIMIEHWE PE3UCTEHTHOCTU
OopraHu3Ma ¥ He6IaronpusiTHbIM (aKTOpPaM BHEIHE Cpefbl, Ha IPUMepPe: 30JI0TOPYIHbIN
koMm6uHaT KymTop Ha BbicoTe 60see 4000 MmeTpoOB.

Cpeny OOCTYIHBIX HaM MCTOUYHMKOB JIUTEPATYpPbl, MOCBSIIEHHBIX Pa3/JIMUHBIM BOIIPOCAM
3aKMBJIEHMS TPABM M VX OCJIO’KHEHMIA BIMSIHIE BBICOKOTOPbSI, Ha ITaTOIOTMUYECKIMX ITPOLIECCOB
B 3aBMCMMOCTM OT KjIMMara-reorpadmuuyeckmx yCaoBuUs, Mbl He HalUIX PaboT, CBSI3aHHbBIX C
MHTepecylollet Hac rnpobiaemoii. [1,2,3,4,5]

Brllien3snokeHHOe OoIpeneiniao mejab 1M 3agaum IpearnpmHATOTrO MCCIedOBaHM.

Ilenp uccmegoBanms. llenb Halleii paboOThI COCTOSIJIO B TOM, YTOOBI ITyTE€M KOMILJIEKCHOIO
KJIMHUYECKOTO ¥ MOP(OIOrMUecKoro aHaamu3a SKCIEPMMEHTAIbHOTO MaTepuaaa BbISBUTD
BJIMSIHME YCJIOBUI BBICOKOTOPBSI HA 3a3KMBJI€HME TPABM U X OCJIOKHEHMS YeTI0CTHO-TULeBOM
obmacTu.

3agaun ucoregoBaumus. M3yuuTb B XpOHMUECKOM OITbITe Ha KPOJIMKaX C MUCIIONb30BaHMEM
PEHTTEeHOJIOTUYECKOM M  SKCHEPTHOV MOPGONOrMUYECKOi OIeHKM KIMHUYECKMe U
Mopdooruuyeckue MposBaeHNs 3aKUBIeHMS Tlepe/ioMa HVDKHel UelioCTy TTocjie TpaBMbl B
BbICOKOTOPbSI.

O6beM u MEeTOAMKd XPOHMUUYECKOI'O 3KCIIEpMMEHTd Ha JKMBOTHBIX IIO MCCIE€JOBAHMIO Ha
periapaTMBHbIE IIPOLIECCHI IMPpU 3a’KUBJIEHUMN II€PEIOMOB HIVDKHEN 4YeloCcTU B YCIIOBUAX
TOPHOT'O KJIMMaTa.

OKCIIEpUMEHTAJIbHOEe MCUIefoBaHMe WMMesla Lelb U3yuyeHue TeueHue 3aKMUBJIeHUS
TPaBMaTUUECKOM paHbl HUKHEJ UeIIOCTM B YCIOBMUSIX BbICOKOTOPbS. OIKCIIEPVMMEHTHI
MpoBefeHbl Ha 24 MOJI0OBO3peNbIX Kponukax rnopoasl «llIumumna» Becom 2,5-3,5 kr Ha
12 XMBOTHBIX COOEpPKAINChb B OAMHAKOBBIX YwIOBMSIX BuBapus IIHWJI KseIpreiackoro
rOCyZapCTBEHHOTO MeOUIIMHCKOTO MHCTUTYTA Ha OOBIUHOM palyoHe TTUTaHus, 12 Kponnka
repeBefieHbl 3 T. bumikek (760 M HaZ ypoBHEM MOPS) B BbICOKOTOPHYIO MeCTHOCTb Aja-
Apua (2500 m Haz ypoBHeM mops) Keipreiackoro Amna-Too.

MeToauka skcnepumeHnTa. Onepaius MpoBeneHUs] MOJ BHYTPUOPIOUIMHHBIM HapKO30M
2,5% pactBopom TromneHTana Hatpus (0,5 Ha KT Beca sKMUBOTHOTO), TP COOIONeHMM YCITOBUTA
ACernTUKU U aHTUcenTuku. Ilocne ygaseHus: BOIOC 10 KPaw Tejla HWDKHEN 4eatoCcTy CripaBa
MIPOU3BOIMIICS TTOCIOHBIN pa3pes KoM, Ghaciiyum, MBI ¥ HAAKOCTHUIIBI IJIMHHOM 4CM
MSATKME TKaHM OTCIauBaJNCh pacIiaTOpOM, Te0 HUKHEN 4YealoCTM ClpaBa IepeceKanoch
JVICKOM Be€PTMKAJIbHO HAauMHasi C HApPYKHOI IMMOBEPXHOCTU. B Kpasix KOCTHBIX OTIOMKOB
N22 mapoBuAHBIM 6OPOM MAaIlMHBI CO3H4ABAJIOCh MO JBa CKBO3HBIX OTBepcTHs. KoCTHbIe
bparMeHTbI HIKHEN YeI0CTY COMOCTaBISUIMCh B IIPaBMIbHOM aHAaTOMMUYECKOM ITO/IOXKEeHUU
U CIIMBAJNCh XPOMMPOBAHHBIM KETTYTOM, MPOBEAEHHBIM 4Yepe3 CKBO3HbIE OTBEPCTMUSI.
HagkocTHMIIa M MBIIIIBI [MOCIOMHO YUIMBAINUCh KETTYTOBBIMM, a KOXa - LIEJKOBBIMU
mBamu. Pana o6pabarsiBanach pacTBOPOM GPMJUIMAHTOBOI 3eyeHu. ITocie onmepaiuy BcemM
SKMBOTHBIM JIBaKIbl BHYTPMMbIIIEUYHO BBedeH OMILINH-1 1o 300 000 EI.Y sKMBOTHBIX
KOHTPOJIbHBIX IpyIi (N21 u N22) 3a0kuBJIeHMS paHbl, KOXKM, MSITKUX TKaHE! ¥ KOCTHOM TKaHU
M3yYaINCh TIPU OOBIUHBIX YCIOBUSIX. PermapaTuBHBIE MTPOIIECCHI M3YUaINCh TUCTOJIOTUYECKN.
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[l TUCTONIOTMYECKOTO MCCIeIOBaHMSI MCCeKANIUCh PparMeHThl OTJIOMKOB HVSKHEN UeTioCcT
BMeCTe C MATKMMM TKaHSIMM Ha pacCTOSSTHUM 3-4CM OT paHbl. Pa3zenbHO Bpe3aMCh KyCOUKU
MSITKMX TKaHeil M KOCTH: pparMeHTbl KOCTM Bpe3aJyCh B IOIEPEUYHOM HAITpPaBA€HUM I10
OTHOILIEHUIO TEeKaJbIMPOBAINCH B 5% pacTBOpe a30THOM KMUCIOTHI. MaTepuas OObIYHBIM
06pa3oM 006e3BOXKMBAJICS M YIUIOTHSUICS, M 3anuBajicss mapaduHom. C Kakporo 6;oka
IIPUTOTABINBAIMCH KOPOTKME CEPUM CPE30B TOJIIMHON -7 MUKPOH. Cpe3bl OKPAIIMBAIMCH
reMaTOKCUIMH-203MHOM, M0 BaH-I130HY, MMIIperupoBainuch cepedbpom mo ®yry, B 4acTu
caryyaes niocrasiieHa HIMK-peakuys.

e Puc. 1 Hux#Hss uentocms Kpoauka 0o Puc 2. HuxcHss uentocms Kpouka nocnie
onepayuu (makponpenapam). onepayuu ocmeocuHme3a HUMcHell ueaocmu
(maxkponpenapam).

JduHaMMnKa 3aKuBJIeHUS mnmepesioMa 4e/I1I0CTH 1mocjie TpaBMbIB YCOIOBUAX BBICOKOI'OPbS.

3 cyTku ornbiTa. KIMHMYECKN KMBOTHBIE ObUIM MaJIOAaKTUMBHBIMM BIUIOTb IO BBIBEIEHUS
13 ornbiTa. [IUIIy BOCIIpMHUMAIM C TPYOOM, KaK ObI 1aJs MPOOIEPUPOBAHHYIO UETIOCTbD.
Kpast Ko>kHOVi paHbl COTIOCTaB/IEHBI TPABMWILHO, CyXMe€ C MaCCMBHBIM ITOCI€0TepaniOHHbIM
OTeKOM, IIBbl YAEpKMBAIOTCS xopoilo. Ha MmalepupoBaHHBIX IperapaTax BbISIBIEHO,
YTO y BCEX KMBOTHBIX ()parMeHTbl HIKHEN UYeNIOCTM COITOCTAaBJIeHbI MPABWIbHO, YPOBHMU
KOPTUKAJIbHOTO BeIlleCTBA ¥ HIKHEUENIOCTHOrO KaHala coBmagaroT. llenp mepenoma Ha
BCEM IIPOTSKEHUM BBIMTOJIHEHA TKAHEBBIM [OETPUTOM, COCTOSIBIIMM M3 HEKPOTUYECKUX
1macc ¥ M3MeHEHHBIX (ParMeHTOB MSTKMX TKaHel, OMMIOK KOCTM M KOpHei 3yboB, a
TaKKe CBEPTKOB KPOBU. AHQJIM3 MUKPOCKONMMYECKMX TIPEenapaToB MOKasaj, YTO Ha 3 CyTKU
OITbITa MSITKME TKaHM KpaeB paHbl Ha 3HAUUTEJIbHOM IMPOTSIKEHUM HEKPOTU3UPOBAHBI,
HEKPOTUUECKMEe MacChl MHPMIBTPOBAHbI GOJBIIMM KOIMYECTBOM JeMKOUUTOB. ITomocThb
KOCTHOJ paHbl BBITTOJIHEHA HEKPOTUUYECKMMU MacCaMyM U KOCTHBIMU ceKBecTpamu (puc 3).
B oT/iinuye OT ONBITOB, NIPOBEEHHBIX B HM3KOTOPhe, MHGMUIbTpaIM JieiikouuTaMu 6osee
MacCCUMBHA, MMEIOTCSI abciiecchbl, a 06pa3oBaHMe IPaHY/ISIMOHHON TKaHM MeHee BhIpPaskeHO.
KocTHbIe CeKBECTPBI Pa3IMUHON BETMUMHBI U (POPMBI, JIUIIEHbI OCTEOLUTOB, 6a30(PUIbHBI,
JIMHUN CKIIeMBaHMS He oIpeAestoTcsi. KocTHble KaHasbl paclIMpeHbl, B HEKOTOPBIX U3 HUX
ComePsKUTCS 6eIKOBBIN AeTPUT (puUcC 3).

KomrakTHas raacTHKa B 06/1aCTV KpaeB paHblJIMIII€HA OCTEOLIUTOB, 6a30(WIbHA, B IPOCBETE
KaHaIOB cofepskuTcs meTput (puc 3). Co CTOPOHBI 9HMOCTA, ITEPMUOCTA M KOCTHOTO MO3Ta
MMeeTCsl pa3pacTaHMe OCTPOBKOB TPaHY/ISIIMOHHON TKaHM; MECTaMM OHM OIIpenessiIoTCs
B IPOCBETE TaBepCOBBbIX KaHAIOB. [Iponndepannsi KIETOYHbIX JEMEHTOB BbIPaKEHA, UeM
B YCJIOBUSIX HU3KOTOPbs. ['paHyISIMOHHAs TKaHb IpeICTaBaeHa KaluuIipaMy, TOHKUMU
KOJIJIAaT€HOBBIMM BOJIOKOHI[AMM ¥ KJIETOUHBIMM 3jleMeHTaMMu. Cpeayu HUX MMEITCS
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OCTeOKJIaCThl, MpuiIerarInye K cekBectpam (puc 5). Ha cTeHKax OTHeNbHBIX T'aBepPCOBBIX
KaHaJO0B BAAIM OT KpaeB paHbl BUHA y3Kasl MPOCIOiiKa ocTeouza (puc 4).

 Puc 3. Hekpomuueckue MAaccsl u cekgecmp * Puc 4. Ocmeoud 8 cmeHKax 2a8epcosbix
¢ dempumom 8 KOCMHbIX KaHA1ax. Y8.x 63; Kauianos. Ye. x 63; Okp. [eMamoKCuiuH-
OKp. I'emamoKcunuH-303UHOM. 303UHOM.

6 cyTKu OmbITa. JKMBOTHbBIE ObLIM HEAKTUBHBIMMU; TE€pBbie 3-4 MHS IOC/IEe Olepaluu OHU
HEOXOTHO TpuHMUMaAM Iuiny. [locaeorepanMoHHbI OTEK IMaJbIIMPOBAJCS BIUIOTh [0
BbIBeIEHMSI XKMBOTHBIX M3 oOMbiTa. Ha MallepupoBaHHBIX IIpernapaTtax HMKHe 4enroCcTu
KPOJIMKOB MEXAYy MepegHUuMM U 3agHUMM (parMeHTaMM YeTKO OIpenensieTcsl Iieb
nepesoma. OTIOMKM KOCTeli He CMellleHbl, TPOYHO (HUKCUPOBAHbI KETTYyTOBBIMU IIIBAMMU.
[ToBepXHOCTH OIMMIA 10 IMHUY TIepeioMa IIafKas.

e Puc 5. IpanyasiyuoHHast mKaHy ¢ * Puc 6. Xpsaui nogepx KOMNAKmMHoU KOCMHOU

0CMeoKk1acmamu no Kparw KOMnakmHou naacmuHKuU Kpas paol. Ye. x 63; Okp.
KocmHou naacmunku. Yeen. x 100; Okp. no 2eMamMoKCUIUH-303UHOM.
Bau-Tu3soHy.

I'McTonmornueck B MSITKMX TKaHSIX BBISIBISIIOTCS KpYIHbIE (POKYChI CYXOro HeKpo3a C
saaepHbIM geTputoM. OHM Gojiee KPyIHbIe, YeM Y SKMBOTHBIX, OTIEPMPOBAHHBIX B YCIOBUSX
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HU3KOTOpbs, a epudoraabHas MHGUIbTpaIM JIeMKoIUuTaMy 60j1ee MacCHBHA ; KpOME TOTO,
B MSTKUXTKaHSIX MMeloTcst abereccsl. [TepudokasibHO OT 30H HEKpo3a U abCIieccoB BUIHO
BbIpa&KEHHOE paspacTaHue TpaHyJdlMOHHOM TKaHM. KoMmakTHas KOCTHas IIJIaCTMHKA
KpaeB paHbl HEKPOTU3MPOBaHA. [aBepCOBBI KaHaJIbl €e pe3KO pacCIlMpeHbl, MPOCBET UX
BBITIOJIHEH AETPUTOM U JIEMKOLIUTAMMU. B IpOCBeTe OTAe/IbHBIX FTaBEPCOBBIX KAHAIOB MMEEeTCS
TPaHy/ISIIMOHHAs TKaHb C OCTeoKIacTaMu (PUC 7) CO CTOPOHBI ITEPUOCTA U IHAOCTA BOIU3U
KpaeB OMepalMOHHOM paHbl pa3pacTaHye rpaHy IS IMOHHOM TKaHU, PbIXJIOV COeqUHUTETbHOM
TKaHM ¥ 00pa30BaHMe OTPOCTKOB Xpsiia (puc 6).

B ominume OT >KMBOTHBIX, ONEPUPOBAHHBIX B HU3KOTOpbe, HOBOOOPA30BAHHBIN XPSIIIT
BBISIBJISIETCSI TOJIbKO HA OTHEIbHBIX yUacTKax IMOJOCTM paHbl. Ha ocTaJibHOM IpOTSIsKEHUU
paHa TIOTHO BBITIOJTHEHA IPaHYJ/ISIIIMOHHOM TKaHbIO, a MeCTaMM U PBIXJION COeqUHUTENbHOM
TKaHbI0. B mIyOMHe TpaHyASIMOHHOM TKaHM MMeTCS (GOKYChl CYXOTO HEKpO3a,
MHOWIBTPUPOBAHHBIE JIEMKOIIUTaMM U ceKBeCTphI (puc 8). FaBepcoBbl KaHAbI pacIIMpPEHbI,
B TIpWIeramwileil TPaHYISIMOHHON TKAaHM MMEITCS OCTeOKIacThl. lMMeeTcss Takke
(dboKyCcHOe Ma3yIlrHoe paccacbiBaHMe. ITo KpasM KOCTHBIX IJIACTMHOK IyGUaToOro BeIecTBa,
npuaeramium K paHe. CKoruieHne ocTeo61acToB M 06pa3oBaHMe HeOGOJBIINMX OCTPOBKOB
Xpsia 1 y3Koi 30Ha oCTeou/a.

 Puc 7. BonokHucmas coeduHumenvHast e Puc 8. Xpsaw u epauyasiyuoHHas
MKAHb 80KPY2 HEKPOMUUECKUX MACCbL 8 MKaHb 8 KOCMHOM M032Y. V8. x 63; OKp.
KOCMHOM032080M KaHasne. Y6. x 63; Okp. 2eMAMOKCUNTUH-I03UHOM.

2EMAMOKCUIUH-203UHOM.

21 cyTku onbITa. KimHMYECKM TTOCIIE TIEPBBIX 2-3 CYTOK MaJiOi aKTMBHOCTM, K KOHILY ITepBO
HeZenN Tocje orepanyun BCe SKUBOTHbBIE CTAIM TOABVOKHBIMU. XOTS MUILY MepeXeBbIBaIU
MeqyieHHO. [locimeornepaliiOHHBIM OTeK IMaablIMPOBajacd B TeueHuM 9-10 cyTok. PaHBbI
MSITKMX TKaHel y ABYX KPOJMKOB 3aKWIM BTOPUUYHBIM HATSKEHMEM, Y OOHOTO KpOJIMKa B
TIOAYENIOCTHOM o6macTy oTKpbuicd cBuil. K 21 cyTKaM >KMBOTHbIE aKTUBHBI M XOPOIIO
TEePEKEBBIBAIOT MTUIITY.

Ha MalnepupoBaHHbIX IIperapaTtax Ieab IlepejioMa HMKHEN UelloCTU KpOJIUKOB
orpenensitoTcsi. dparMeHTbl KOCTM COIIOCTaB/IEHbI IMPAaBWIbHO, TUIOTHO YAEPKUBAIOTCS
XPOMMPOBAHHBIM KeTTyTOM. B 1lesiu mepenoma orpenessioTcs Hebosblline pereHepartsl. Y
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OJTHOTO KPOJIMKA OTpeJessieTCsl THOMHBIN CBUII, abCiiecchl M ceKBecTphl.I'McTonormyecku B
MSITKVX TKaHSIX TPyObIi py6el], mepu@oKaJbHO OT KOTOPOTO BBISIBJISIIOTCS a6CIIecchbl 1 POKYChI
HeKpo3a, 6o1ee MHOTOUYMCIIEHHbIE U KPYIHbIE, UeM Y JXMBOTHBIX B YCIOBUSIX HU3KOTOPbDS.
[lens mepenoma 4YeJOCTU BbINIOJHEHA I'PAHYISIMOHHON M BOJOKHUCTOMCOEAVIHUTENbHON
TKaHbIO. B repmocTe 1 3HA0CTe IOBEPX PaHbI U [10 ee KPasiM pacliojaraeTcs 30Ha XpslieBoi
TKaHM; XPSIeBbIe TVIACTMHKY 06pa3yioT 6a/0uHbIe CTPYKTYPBI, MEXKILY HUMM PACIIONaraeTcst
PasINYHON BeIVMUNHBI IIPOCIOMKY IPAHYISILIMOHHOM TKaHu (puc 9).

Mecramu XpsineBble OaJKy 3aMeHeHbl Y3KOJ 30HOJ C ocTeouga. B mrybmuHe ry64yaToro
BEI€CTBA MMEIOTCS KpPYITHbIe abCLiecchl C KOCTHbIMM ceKBecTpaMu (puc 10) Mectamu 31ech
’Ke HaXOAsSTCSI HEMHOTOYMC/IeHHbIe OaJIKM Xpsia, HeOoMbllMe YIaCcTKM ocTeouaa. Bokpyr
MeJIKMX CeKBeCTPOB pa3pacTaHue TPaHYISLMOHHOM TKaHM (puc 11). mo cpaBHEHUIO C
SKMBOTHBIM, OIEPUPOBAHHBIMM B YCIOBUSIX HM3KOTOPbsI, pellapaTUBHBIE MPOIECChl MEHee

BbIpa’kKeHbI.

'*w:

e T o, =
> % = ¢
= . - g :
4 & i il
w € = R = B

 Puc 9. Xpsaw co cmopoHst nepuocma. Ye.x  * Puc 10. HazHoeHue 80Kpy2 cekgecmpa. Y8. x
100; Okp. 2eMamoKCUNUH-303UHOM. 100; Okp. 2eMamoKCcUNUH-303UHOM.

‘ ., 73 5 = 5 3 -= . i L
: 7 e I - «:f.x(g iy i J.‘s'i_' :
e Puc 11. BonokHa coeduHumensHoli mKaHu e Puc 12. OcmpoeKu xpsiuja u KoCmHste
u xpsiuj co cmopoHsl nepuocma. Yeen. x100; 0anouKU 8 MsI2KUX MKAHSIX NOBEPX PAHbl,
OKp. no BaH-Tu30HY. YMONWEHHDLI 3 cuem pa3pacmaxus

coeduHumenwvHoili mxkavu nepuocm. Y. x 100;
OKp. 2eMamMoKCUNUH-I03UHOM.

30 CYTKM OIIbITA. B ImepBbie CYTKM IIOC/IE€ OIlepalii >KMBOTHbBIE 6putM BsIbIMU. OTeK
MSITKMX TKaHem ITaJIBIIMPOBAJICA Ha IPOTSIXKEeHUM HeOeINn. PanbI Y BCeX KPOJMKOB 3aXMJIN
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BTOPUYHBIM HaTSDKEHMEM, IpUUYeM y OABYX Ha HMX Ha 30 CYTKM OIIbITA B ITOLUETIOCTHOM
obacTy obpasoBanauch THOVHbIe cBMUIIM. Ha 30 CYTKM OIIbITa BCE KMBOTHBIE BeOyT CeOS
aKTMBHO, OXOTHO IIPUMHMMAIOT nuily.Ha MaliepupoBaHHbBIX MpeliapaTax HMKHEN YelCTH Y
OJTHOTO KPOJIMKA TTOBEPX PaHbI U IO ee KpasiM OIpenensitoTcsl GOKycbl HOBOOOpa30BaHHOI
COeOMHUTENBbHOM TKaHU. KOCTHBIE OTIIOMKM YeTI0CTU MOABUKHBI (JIOXKHBIN CYCTaB). Y OBYX
KPOJIMKOB B MSITKMX TKaHSIX MMEIOTCSI CBUILIEBbIE X0 bl C THOMHBIM OTAEISIEMbIM, BEYIIIVE B
KOCTHOMO3TOBOJ KaHaJI. DparMeHThl OTJIOMKOB Ue/TIOCTU TaKKe MOABVKHBL. lllenb nepenoma
BBIITOJTHEHA HOBOOOPA30BaHHOI COeIVHUTETbHONTKAHbIO, YaCThIO 3useT. [Ipu pacceyeHUmn
YeJIIOCTY BbISIBJISIIOTCS] CEKBECTPBDI.

T'MCTONOTMYECKY B MSITKMX TKaHSIX BOKPYT IPYyObIX PyOI[OB BbISIBIEHbI MHKAIICYJIMPOBAHHbBIE
(hoKRyChI HEKpO3a,abCIlecChbl M CBUILN, B MBIIIITAX - O4arOBbI€ KPYIVIOK/IETOUHbIE MHPUIBTPATHI.
[TepyocCT 1 3HAOCTA YTOMIIEHBI 32 CUET pa3pacTaHMs BOJIOKHUCTOV COeAMHUTENbHOM TKaHN.
[ToBepx paHbI B IEPUOCTE U SHAOCTE MMEETCS PEPBIBUCTAS CETh aHACTOMU3UPYIOIIUX IPYT
C OPYrOM KOCTHBIX M XpsileBbIX o6osouek (puc 12). ObpasoBaHue XpseBOi M KOCTHOM
TKaHU MeHee BbIpaXkeHo, UeM B YUIOBMSIX HU3KOTOPbS paHa BIMTOJIHEHA IPYOOBOJIOKHUCTOM
COeIVHUTEbHOM TKaHM. B TITyOMHe ee MMeI0TCSI MHKAIICYIMPOBaHHbIe a6CIIecChl C CEKBECTPHI,
YacTbi0 COObIIaecs co cBuInom (puc 13).

BOKpYr CeKBECTPOB pacIojaraeTcs TpaHy/ISIMOHHAS TKaHb C HEMHOTOYMCI€HHBIMU
ocreoknactamu. OmHAKO pe3opOIMs ceKBecTpoB He3HauuTenbHa. CO CTOPOHBI IHAOCTA
M KOCTHOTO MO3ra pacIioyiaraloTcsl HeMHOTOUMCIEHHbIE XPSIeBble M KOCTHbIE OalOuKu
OKpY)KeHHbIEe TPaHY/ISIIIMOHHOM TKaHbIO.

e Puc. 13. I'ny6okosonHUCmas
coeduHUmMenbHAass MKAaHs ¢
UHKANCYIUPOBAHHBIM AOCYECCcoM 8 21yOuHe
panst. Yeen. x 100; Okp. no Bau-Tu3oHy.

3akioueHue

Pe3ysnbTaThl 3KCIIePUMEHTAJNbHOIO WMCCIeA0BAaHUS CBULETENbCTBYIOT, UTO 3aXKMBJIEHUE
paHbl MITKMX TKaHeM ¥ KOCTHOJ paHbl HIDKHEN UYeNlIOCTV Y KPOJIMKOB CKIa[bIBAIOTCS U3
pe30p6IY HEKPOTHUYECKMX MACC MSITKUX TKaHel 1 CeKBeCTPOB, ponudeparuyu makpodaros
u Gubpobractos, GopMMPOBaHMS TPAHY/ISILIMOHHONW M COEAVMHUTETBHOI TKaHM BHAvaie
PBIXJION, a 3aTeM BOJIOKHMCTOI a TaKske HOBOOOPa30BaHMS Xpsiiila C IOCIeAyIolleit 3aMeHOii
€ro OCTeOUIHO U KOCTHOM TKaHU. HoBooGpa3oBaHMe XpsilieBOi M KOCTHOM TKaHU UZET CO
CTOPOHBI 9HJIOCTA, IEPUOCTA U TyOUATOTO Bel[eCTBa.

IyHaMMKa perapaTMBHBIX IIPOLECCOB B YCIOBUSIX HU3KOTOPBSI M BBICOKOTOPHSI OLHOTUITHA.
OnHaKO BbIPaYKEHHOCTb CTPYKTYPHBbIX M3MEHEHMIT HEOAMHAKOBA. B yCIOBUSIX BBICOKOTOPbSI
6osiee pe3KO BbIpakeHa BOCIHAIMUTeNbHAs peakius. Mopdosornuecku oHa TMPOSIBIISIETCS
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dbopmupoBaHMeM abCIlecCOB MSITKMX TKaHel M Iepu (GOKaJIbHBIX abCIecCOB B ITyOMHE
KOCTHO paHbl BOKPYT CEKBECTPOB. Y 6 SKMBOTHBIX 13 12 MOAONBITHBIX IPOONEPMPOBAHHBIX B
BbICOKOTOPbE Ha pa3IMUHbIX CPOKax onbiTa (21-30) CyTKM BBISBJIEHbI CBUILM, @ Y 3 KPOJIMKOB
Ha 30 CyTKM OITbITa KIMHNYECKM IMArHOCTUPOBAIN TPABMATUYECKIIA OCTEOMMUENINUT HUKHEN
YeJTIOCTH; Y OMHOT0 KPOJIMKa B 006J1aCT KOCTHOM TpaBMbI HAOII0AAJICS JIOXKHBIN CyCTaB.

B T0 ke BpeMsi U3 12 KpONMMKOB, OTIePUPOBAHHBIX B YUIOBUSIX HU3KOTOPBSI, INIIb Y 3 SKUBOTHbBIX
paHbl 3aXWJIM BTOPUYHBIM HaTsDKeHMeM. KiMHMKA TpaBMaTUMYECKOrO OCTeOMMenuTa
JVarHOCTMPOBaHa TOMbKO Y OAHOTO KPOJIMKA.

@dopmupoBaHMe TPaHYASIMOHHON XpSIlEBOM, a 3aTeM KOCTHOM TKaHM B YUIOBUSX
BBICOKOTOPbSI IPOUCXOAUT B T€ K€ CPOKM OTIBITA, UTO U B HU3KOropbe. OMHAKO BIPaXXEHHOCTh
perapaTUBHBIX MPOIECCOB 3[IeCh CYIIECTBEHHO MeHbIIas. DTO MPOSBisIeTcs (POKYyCHBIM
00pa30BaHMEeM TPaHY/ISIMOHHOM TKaHM, XPSIa ¥ 0YaroBOi 3aMeHbl er0 KOCTHOM TKaHbIO.
B pesynbTaTe MoMHOILIEHHAs MTePBUYHAd KOCTHAsE MO30Jb K 30 CyTKaM OITbITA Y >KMBOTHBIX
B YUIOBMSIX BBICOKOTOPbSI He o6pasyercsi. KocTHast paHa BBINIOJMHEHA TPYOOBOTOKHUCTON;
COeIHUTEIbHOM TKaHbIO C OTHEIbHBIMU XPSIEBbBIMM ¥ KOCTHBIMM OGankaMu. Y OZHOTO
SKMBOTHOTO Ha 30 CYyTKYM 06pa30BasICs JIOKHbIN CYCTaB.
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