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BinsiHue HU3KHX TeMIIEPATYP M 3TAHOJIA
HA COCTOSIHUE CTPYKTYPHBIX 3JIEMEHTOB KOJIEHHOI0 CyCTaBa

b. I1. Beenenckuii', H. B. [lenyx?, I. A. KoBaJjieB!, b. I1. Cangomupckmii’
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2T'Y «HCTUTYT MATOJOTHH MO3BOHOYHKKA U CycTaBoB MM. mpod. M. WM. Curenrko HAMH Vkpauts», XappkoB

Morphological changes in the knee joint elements of
laboratory rats after exposure to low temperatures and
ethanol were studied. It was found out that an injec-
tion of ethanol, precooled down to —114 °C, —50 °C,
=35 °C, into the joint cavity resulted in damages of
the articular cartilage, articular capsule, menisci and
subchondral bone depending upon the temperature
range. Significant destructive changes were registered
in cases of ethanol cooling down to temperatures of
—114 and —50 °C.

Busueni mopgonociuni sminu enemenmis KOMiHH020
cyenoba 1adopamopHux wypie nicis 6njauey Hu3b-
KUx memnepamyp ma emaony. Bcmanogneno, uo
66e€0€eHHsL NONEPeoHbO 0X0N1002ceH020 00 —114, —50),
=35 °C emanony 6 nOpodCHUHY Cyenoda npu300ums
00 YUIKOONHCEHHSL CYeNl0006020 XpAwa, Kancyau cyanooa,
MeHICKi8 ma CyOXOHOPANbHOU KICMKU 3A1eHCHO 8I0
memnepamypHozo dianasony. Bupasiceri decmpykmus-
HI 3MIHU 3AGDIKCOBAHT 8 PA3T OXONOONCEHHSL eMAHOLY 00
memnepamypu —114 ma —-50 °C.
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BBenenue

3aboneBaHusl OMOPHO-ABUTATEIBHON CUCTEMHBI,
B YaCTHOCTH OCTE0apTPO3, OTHOCATCS K OFHOM M3 aK-
TyalbHBIX ITPOOJIEM COBPEMEHHOW MeUIuHbI [7, 13].

Hapymienust B cycTaBax mpu 0CTe0apTpo3e COIpo-
BOXK/IAIOTCS MIPOTPECCUPYIOIINM pa3pylICHUEM CyCTaB-
HOTO XpSILa U IPyruX KOMIOHEHTOB CyCTaBa, a TaKKe
CyOXOHJIpaTbHON KOCTHOM TKaH! [6]. MHUIIMHIpYtomas
U IIPOMOYTEpHAsl POJib B YKa3aHHBIX IIpoleccax pas-
JIUYHBIX MOBPEXIAIOMNX (HAKTOPOB (MEXaHUYECKOM
TPaBMBI, TIEPETPY3KH, MPSIMOTO ASCTPYKTUBHOTO BIIH-
SIHUSI XUMHUYECKHX BEIIECTB U PU3NUECKUX (DAKTOPOB)
JI0Ka3aHa KaK B HKCIIEPUMEHTE, TaK U y HAallMEHTOB
[8—10]. Brino mokazaHo, YTO CTPYKTYpHBIE MTOBPEXK-
JIEHHsI 2JIEMEHTOB CycTaBa MOXXHO MOJETHPOBATH Ha
JKUBOTHBIX ITyTE€M BBEJCHUS B IIOJIOCTh CycTaBa 96 nin
70° atanona [5, 12]. OgHako MeXaHU3M BO3IEHCTBUS
STUIIOBOTO CITUPTA IIPU BBEAICHUH B CYCTaB MTOJIHOCTHIO
HE U3Yy4eH, a BOIPOC O 3aBUCUMOCTH MHTEHCUBHOCTH
MOBPEXICHUS OT KOHLEHTPALKWU 3TAaHOJIa OCTACTCS
OTKpBITEIM [ 11, 12]. IMeroTcst yoemuTenbHbIe TaHHBIC
0 TOM, YTO OXJIQXKJICHHUE 0 HU3KUX TEMIIEPaTyp MPUBO-
JIAT K BO3HUKHOBEHHIO JIECTPYKTUBHO-IUCTPOYHUUECKUX
HapyLICHUH KJICTOYHBIX JIEMEHTOB U MEKKIICTOUHOTO
BEILIECTBA CYyCTaBHOTO XA, THTCHCUBHOCTb KOTOPBIX
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MIPOMOPIIMOHANILHA TEMIIEpaType U JIJIUTEIBHOCTH OX-
naxaenus [ 1]. [Torck agekBaTHBIX MOZIEICH OCTe0apT-
po3a npojoiikaercs. B 3Toil CBA3M MepCreKTUBHBIM
JUTSL pa3pabOTKK MOJIEII OCTE0APTPO3a MOXKET SIBUThCS
BHYTPHUCYCTaBHOE BBEJICHUE OXJIAXKICHHOTO JI0 HU3KHUX
TEMIIepaTyp 3TaHOJa, OJJHAKO BO3MOXKHOCTU TaKOTO
METOJIMYECKOTO MOJIX0/Ia MAJIO N3yUYCHBI.

Lenv uccredosanus: OUEHUTh MOP(OIOTHUECKUE
M3MEHEHHUsI 3JIEMEHTOB KOJIEHHOTO CyCTaBa MOCIe BBe-
JICHUSI B HETO OXJIAXKJICHHOTO JI0 HU3KHUX TeMIIeparyp
JTaHoNA.

MarepuaJ u MeTOAbI

DKCIIEpUMEHT BBITTOJTHEH Ha OeNbIX O0eCrOpOIHBIX
6-MECSIHBIX KPBICaX B COOTBETCTBHH ¢ «OOmMMHU
STUYECKUMU MPUHITUTIAMH SKCIIEPUMEHTOB Ha >KUBOT-
HBIX», ooOpenHbiMHu [ HanoHanbHBIM KOHTpeccoM
1o 6MosTHKe [2] M CONTacOBaHHBIMU C MOJOKESHUSIMU
«EBporneickoil KOHBEHIIMU O 3aIUTE MO3BOHOYHBIX
JKUBOTHBIX, UCTIONB3YEMBIX JJISI SKCIIEPUMEHTAIBHBIX
U Apyrux HayuyHbIx nenei» (CtpacOypr, 1986). Boz-
JIEMCTBHE HA CYyCTaB OCYIIECTBIISIIHN ITyTeM OJHOKpPAT-
HOro BBeAeHus B ero mojaocts 0,20-0,25 M BogHOro
pacTBopa 3TaHoja npu temneparypax —114, —50, 35,
—25 °C COOTBETCTBEHHO, MCIIOJb3Ysl MOJU(PHUKALINIO



crnioco0a [4]. CycTaB MyHKTUPOBAJIH 110 MEIUATEHOMY
Kparo CBSI3KM HaJIKOJICHHUKA Mocje 00paboTKu onepa-
LIMOHHOTO TIOJIS1 OOLIETIPUHSTHIM METOAOM.

KuBoTHbIX pazaenwy Ha S rpynm 1o 10 KpbIc B Kax-
JIOM: 1 -I—KOHTpOJNbHAs (HHTAKTHBIE), 2—5-51— dKCIepH-
MEHTaJbHbIC (BBEIEHHE B CYCTaB paCTBOPOB dTaHOJIA
PH BbIILIEYKa3aHHBIX TeMIeparypax). M3 sxkcepumen-
Ta YKUBOTHBIX BBIBOJMIIN Ha 7-€ CYTKH.

J1714 THCTOIOTMYECKOTO MCCIIeIOBAHNS Y KPBIC BbI-
JIeJISUTA KOJIEHHBIE cycTaBbl, pukcupoBayu ux B 10 %
pacTBope HEHTpaJIbHOTO (hopMannHa, AEKaIbLUHUPO-
BaJIM B pacTBOpe 4 % a30THOI KUCIIOTHI, 00€3BOKIBAITH
B CIHUPTax BO3pacTarolled KPemocTH U 3aKJodaiu
B nesionanH [3]. ['mcronornyeckue cpesbl OKpalu-
BaJIN JKEJIE3HBIM I'€MaTOKCHIIMHOM U 303UHOM, a TAKKe
nukpodykcrnaoM 1o Ban-I'm30H. OkpamieHHbIe Cpe3b
aHaJM3UPOBaJIK B MUKpockorie «AxioStar Plusy, doro-
rpaupoBaIi ¢ IOMOLIbI0 U(pPOBOH Kamepsl Canon
EOS-300D.

Pe3y.]'II)TaTI)I U UX 06cy>1<)1e1me

Mopdonoruyeckass KapTHHa KOJEHHOTO CyCTaBa
JKUBOTHBIX |-f TpyNIbl (MHTaKTHBIC) HE UMEET KaKHX-
1100 MaToJIOrMYECKUX HAPYIICHUH M COOTBETCTBYET
HOPMaJIbHOMY CTPOCHHIO.

LIMTOapXUTEKTOHNKA HHTAKTHOTO CYCTaBHOT'O XPsi-
Ima KpbIC MOJA00Ha TaKOBOW Yy JIFONEH, OHAKO YeTKas
TpaHHULia MEXAY 30HAaMH B HEKalIbLU(GHUIHPOBAHHOM
xpsiiie He BoiABisAeTcs. [IoBepXHOCTHAs 30HA y3Kas,
MpeaAcTaBji€Ha OAHUM-ABYMs CJIOAMU YIJIIMHCHHBIX
KJIETOK C IUIOTHBIM SIIPOM, KOTOpbIe HE (OPMHUPYIOT
Karcys. XOHAPOIUTHI B 00JIACTSIX, COOTBETCTBYFOIINX
MPOMEXXYTOYHOHW W TIYOOKOH 30HaM, pacrojararorcst
B KarcCyJax, UMEIOT KPYIHBIC siApa U HeOONbIIyIo
LUTOIUIa3My. S1pa XOHJPOIMTOB Pa3INYaIOTCs XPO-
MaTu3aluuel — Hapsay ¢ THIIOXPOMHBIMH BBISIBIISIFOTCS
THIEPXPOMHBIE, YTO CBUICTEIILCTBYET 00 X Pa3IMIHON
MeTaboIn4ecKoil akTuBHOCTH. Karcyibl KneTok oTHO-
CHUTEJIBHO OIHOPOJIHBIE, UMEIOT OKPYIUIYIO MJIM OBaJlb-
HyI0 dopMy. OOHAPYKUBAIOTCSI U30TCHHBIC TPYIIITHI
XOHJIPOITUTOB, cocToAlIHe U3 2—3 KiIeTok. B obmactu
CYCTaBHOTO XpSIIa, COOTBETCTBYIOIIEH €ro TIIyOOKOM
30HE, XOHJIPOLUTHI (POPMHUPYIOT KOJIOHKOOOpa3HbIE
CTpYKTYpbl. bazodwuibHast nmuHMs, pasaensiomas He-
KaJbIU(DUIIUPOBAHHBIN U KaJIbIU(OUIIMPOBAHHBIH
XpAILl, y >KMBOTHBIX 3TOI0 BO3pacTa IMOJHOCTBIO HE
chopMupoBaHa, IPOCICKHUBACTCS HA YIaCTKax B BUJIE
KOHTYPHOH JIMHUH, B CBSI3H C 3THM YeTKas I'paHHLa
oTcyTcTBYeT. PPOHT OCTEOreHe3a HepaBHOMEPHBIH,
KOCTHbIE HAIJIACTOBAHMS Ha Pa3JInuHy0 [TyOHHY Ipo-
HUKAIOT B KaJBITUDUITUPYIOITHICS CyCTaBHOM XPSIIIT.

MeHucky, pacnosiararolecs B HOJIOCTH CyCTaBa,
10 OPTaHU3AIMHU OTIIMYAIOTCS OT TAKOBOH Y YeJIOBEKa.
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MeauaibHbII MEHUCK KPBICHI IIPEJICTABIEH THAIUHO-
BBIM XPSIILIOM, IEPEMEKAIOIUMCS C BOJOKHUCTBIM.
B rnannHOBOM XpsIe XOHIPOLUTHI PACIIOIAraroTCs
B Karcyiax. B marepaqbHOM MEHUCKE CPEH THAJIHHO-
BOTO Xpsillia B IEHTPAIbHOM 00JacTH HAXOAMUTCS 00-
LIMPHBINA YYaCTOK I'y0UaToi KOCTH, UTO HE BCTPEYAETCS
B MEHHUCKaX 4eJIOBEKa.

Kitetku xpsiiieBoi TKaHUM MEHHUCKA NPEACTABIICHbI
(uOpOXOHAPOLIUTAMH, KOTOpPBIE HE (POPMUPYIOT Karl-
CyJI, @ TAK)Ke KJIACCUYECKUMHM XOHIPOLIUTaMH, PACIIO-
JIararoIUMHKCS B Karcynax. XOHIPOLUTHI Pa3IHYarOTCs
Xpomaruzanuen sep. INIOTHOCTE KIIETOK Ha yJacTKax
HepaBHOMEpHas: HanOoyee HU3Kas XapakTepHa s
obnacteil MEHUCKa, MPUIICKALIUX K IEPEXOTHOH 30HE,
KOTOpas B BUJIE Y3KOU MOJIOCKH BOJIOKHUCTOTO XpsIIa
COEIUHSET JaTepaTbHBI MEHUCK C MEINAIbHBIM.

Kamncyna cycraBa mpeacraBieHa y3KUM CHHOBH-
aJIbHBIM CJIOEM C HEpaBHOMEPHOM IJIOTHOCTBIO CHHO-
BHOLIUTOB, B OAWH-/IBA CJIOSl PacHoOJIaralonIuxcs Ha
ydactkax. @ubOpo3Has 4acTh Kamncyiabl COCTOUT U3
PBIXJIOM COEIUHUTEIbHON TKaHU C KOJJIAT€HOBBIMHU BO-
JIOKHAMH, COOpaHHBIMH B HEpaBHOMEpHBIE Myuku. Ha
ydacTKax OOHapy>KMBAEM CKOIUICHUS KUPOBOH TKAHM.
B 3aBopoTax Kancymbl INIOTHOCTh CHHOBHOIIMTOB BEIIIIE,
YeM B KpaeBbIX OT/eNax.

[punexaiuas K cycTaBHOMY XPSILLy CyOXOHpaIbHAs
KOCTB I'y04aToi cTpykTypbl. DpoHT OcTeoreHe3a OTHO-
CHTEIIbHO PaBHOMEPHBIH, HO HA HEOOJNBIINX y4acTKax
KOCTHasi TKaHb B BHJEC XOJMHUKOB TPOHHKAET U3 CyO-
XOHAPaJIbHOM KOCTH B KAJIBLM(DULAPYFOLIMNACS XPSILL.

IIpy MUKPOCKOIIMYECKOM HCCIIEOBAHUU CYCTaB-
HOTO XpsIla, MOKPHIBAIOIIETO MBIIIEIKH OEIPEHHOM
1 00J1B1Ie0EPIIOBOI KOCTEH, Y )KUBOTHBIX 2-H TPYIIIIBI
(BBezeHHE B CyCTaB 3TaHOJA, OXJIAXKICHHOTO 710 TEMIIe-
patypsl —114 °C) BBIsIBIIEHO, YTO Ha BCEM MTPOTSHKEHUH
HEKIBIU(PHUIIMPOBAHHOTO XPAIIa OTCYTCTBYIOT XOH-
JaporuThl (puc. 1), oHaKO OECKJICTOYHBIN MATPUKC
HUMeJl OTHOCUTEIBHO PaBHOMEPHYIO S03HHO(PHIILHYIO
oKpacky. YeTko nposBisiack 6a30(huiibHas THHUS, HO
KJICTKH B 3TOH 00J1acTH OTCYTCTBOBaIM. bazoduibHas
JIMHUSL C HEPaBHOMEPHBIMU KOHTYpaMu oruodana Imy-
CTBbIe KarcyJbl XOHApOUUTOB. B oraenax kampuudu-
LUPYIOIIEroCs XpsIIlia COXPAHWINCh JIUIIb €AUHUYHBIE
XOHPOIHTHI C MTUKHOTHYHBIMU SIZIPAMH, pacriojararo-
LIMeCs] B PaCUIMPEHHBIX Karcylax ¢ 0a30()UIbHBIMU
KpasiMH, YTO MOKET OBITh CBSA3aHO C KaJTbIN(UKALIUCH.

@poHT OCTeOTreHe3a Ha FPAaHULIE pa3felia CyCcTaB-
HOTO XpsIla U CyOXOHIPaJIbHOW KOCTH HEpaBHOMEp-
HbIid. B 910l 001acTu oOHapyKeHbI TPEIIMHBI, YTO
CBUJIETEIBCTBYET O MOBBIIIEHHOM JIaBJIEHUN Ha KOCTh
BCJIE/ICTBUE HApYIICHNUs aMOPTH3AllMOHHBIX CBOMCTB
CyCTaBHOTO Xpsiia. 3aQUKCHPOBAHO HapyllIeHHE
OpraHu3aliM Kak JIaTepajlbHOTO, TaK ¥ MEINaIbHOTO
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Puc. 1. MuxpodoTo KoIeHHOTO cycTaBa KpbICHL. benperHo-6ombiedepiioBoe cownenenne. OTCYTCTBHE KIIETOK B HEKIbIN(HUIINPOBAHHOM
CYCTaBHOM Xpsillie, X IMKHO3 B KalblHULIHpoBaHHOM. TperinHbl B obnacti GppoHTa octeorenesa. Pa3psi Menucka. [lycTbie Kamncysbt
B CTPYKTYpE MECHHUCKA. J[eCTpyKIIHs KOCTHOM TKaHU. [ eMaToKCHIIMH 1 303uH, a) yB. 100, 6) dpparmenr puc. 1, a, yB. 400

MEHHMCKOB, B KOTOPBIX BBISIBJICHBI OOIIMpPHBIC Oec-
KJIeTOuHbIe oOacTu (puc. 2). B oTAenbHBIX Karcynax
NPUCYTCTBOBAJ KJICTOUHBIH NeTpuT. KocTHas TKaHb
B JIaTepaJIbHOM MEHHCKE ObUIa C IeCTPYKTUBHBIMH
HapymeHussMi. OTMedeHa (parMeHTanus KOCTHBIX
Tpabekyn. B MexTpaOekyasipHBIX MPOCTPAHCTBAX
pacronaraics AeCTPYKTUBHBIA KOCTHBII MO3T. DPOHT
OCTeOoTeHe3a HepaBHOMEPHBIN, TPaOEKyIbl Ty04YaToit
KOCTH 0€3 OCTEOIMTOB, B MEKTPAOCKYIAPHBIX MPO-
CTpaHCTBaxX 0OHAPYKEHBI MACChI KJIETOYHOTO ICTPHTA.

B 3aBoporax cycraBa 3a)MKCHPOBAaHBI BOCIIAJIHN-
TeNbHbIE TIPOTU(EPATH, HAPYIIAIOLIHE OPTaHH3ALIIO
CHHOBHAJILHON MeMOpaHBbI.

[Tpu MOPHOTOrHUECKOM HCCIICIOBAHUHU KOJICHHBIX
CYCTaBOB )KUBOTHBIX 3-i rpyniibl (BBEICHHUE B CYCTaB
ATaHOIMA, OXJIAKIACHHOTO 10 Temnepatypsl —50 °C) oT-
JTUYUTEITBHBIX OCOOCHHOCTEH B OpraHU3alH CyCTaB-
HOT'O XpsIla M0 CPAaBHEHHIO C MPEIBIAYILEH rPyIoit
HE BBISBIICHO. B HEM OTMeYeHbI AeCTPYKTUBHBIC Ha-
pyILIeHus, HanOoJee BHIpaKeHHBIE B KPAeBBIX OTIEIaX
W MPOSBJISIOIINECS HATWYMEeM OOIIMPHBIX O0JacTei
0e3 KJIETOK M yYaCTKOB C pacUIMPEHHBIMHU KaIlCylIaMH
0e3 xouapouuToB (puc. 3, a). B obmactu kak nare-
PaJIBHOTO, TaK ¥ MEANAIBHOTO MEHUCKA XOHIPOLIUTEI
OTCYTCTBOBAQJIM HA 3HAYNUTEIHHOM NpoTshKkeHuu. Enn-
HUYHBIC COXPAHEHHbBIC KJICTKH ObUIM C MPH3HAKAMH
nukHO3a (puc. 3, 0).

B narepanbHOM MEHHCKE CTPYKTypa KOCTHOM TKaHU,
PaCTIONIOKEHHOH B IIEHTPATLHON 00JIaCTH, HapyIIIeHa,
KOCTHBIE TpaOeKyibl pa3o0IIeHbl, JIUIICHbI KICTOK,
B MEXTPAOCKyJISPHBIX NMPOCTPAHCTBAX OOHApYKEH
JETPUT.

CuHoBHabHast MeMOpaHa yTOJIIEHA 3a CUeT IPo-
nudeparyu GuoOpodIaACTOB, B 3aBOPOTAX CYCTaBa OTME-
YeHbI OOIINPHBIE CKOIUIEHUS TMM(GOLUUTOB U Gpudpo-
OmacToB.

[To maHHBIM MOPQOIOTHYECKOTO HCCICIOBAHMUS,
y KpbIC 4-ii rpymiisl (BBEICHHE B CYCTaB OXJIAXKCH-
HOTO 110 Temmnepatypbl —35 °C 3TaHoNna) UMETH MECTO
HapylIeHUs B CyCTaBHOM XpsIIle, 3aTparuBaromIne
pasnnuHble ero obnactu. Ha y4yactkax oOHapykeHbI
KaK XOHIPOLUTHI C THIEPXPOMHBIMH SIAPAMH, TaK
1 O0IIMPHBIE OECKIIETOYHBIE OIS (pUC. 4).
Beckrnerounsie 001acTH pactonaraimich B OCHOBHOM
B 30HE HEKAJIBLIUPHUITUPOBAHHOTO CYCTABHOTO XPsIIIa.
JlecTpyKTUBHBIC HapyleHUs 3a(UKCHPOBAHBI U
B MeHHCKaX. OHHU NPOSBIISUIMCH KaK HAPYILICHUEM Op-
TaHW3AIMHA CYCTABHOTO XPSIIa, TAK U KOCTHOW TKaHH,
pacroyiararomieiics B JJarepaJbHOM MEHHUCKE (pHc. 5).
OnHaKo MO CPaBHEHWIO C ABYMsI MPEAbIIYIIUMHI
CepHUSIMH DKCIIEPUMEHTA HAPYIIEHHUs] B KOCTHOHM TKa-
HU MEHHCKa BBIPaKEHBI 3HAYUTEIHHO MeHbIIe. Taxk,
KOCTHBIE TPaOEKYIIbI COJIEPKATN OCTEOIUTHL. B Mex-

Puc. 2. Mukpodoro. Hapymenne opranuzanuu J1aTepaibHOTO
MeHncka. OOmupHble OeCKIeTOUHbIE MO, TPEeIMHBI U LIEIH.
KocrHast TkaHb B JaTepalbHOM MEHHUCKE C IECTPYKTHBHBIMU Ha-
pyuenusivu. dparMenTamnus KOCTHBIX Tpabexyn. JlecTpykims
KOCTHOTO Mo3ra. [ emarokcuiuH 1 303uH. YB. 100



31

Puc. 3. Muxpodoto: a) Mbllenkn 6osbIIe0eprioBoii KOCTH, 3aBOPOT KOJICHHOTO CyCTaBa, OTCYTCTBHE KJIETOK Ha y4aCTKaX HEKaJblU-
(UIPOBAHHOTO CYCTaBHOIO XS, MUKHO3 XOHIPOLIUTOB, (PHOPOTH3AIMS CHHOBHAILHOTO CJIOS Karcyasl. YB. 100; 6) MenuanbHbIi
MEHHCK, HAPYILICHHE TNIOTHOCTH KJIETOK, THOCNb XOHAPOIHUTOB. YB. 200. [eMaTOKCHINH U 5031H
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Puc. 4. Muxpodoto: a) MBIIIETOK OAPEHHO KOCTH, BRICOKAst INIOTHOCTh XOHAPOLUTOB B CYCTABHOM XPSIIIE, Y4aCTKH C XOHAPOLUTAMH,
COZIep KAIIUMHU THIIEPXPOMHBIE sipa, OeCKIeTouHbIe 001acTH, GUOPOTH3ALHS CHHOBHATIBHOTO M (HOPO3HOro ciioeB Karcyibl. YB. 100;
6) oOmmpHbIe OecKIETOUHbIE 00JaCTH B CYCTaBHOM XPsIlle, HapyIICHHE OpPraHU3alid CHHOBHAJIBHOTO, (PMOPO3HOIO CIIOEB KAICYIIbl,
BOCHAJINTEIILHBIE HHPUIBTPATHI, GUOPOTH3AINS KATICYIIBI, THOCNB JKHPOBBIX KJICTOK, Bakyonn3anus. YB. 100. [emaTokcnnme 1 503uH

Puc. 5. Muxkpogoro. becknerounsie obnactu B cyctaBHOM Xpsi-  Pue. 6. Mukpodorto. Ouaru cycraBHOro Xpsiiia 0e3 KJIETOK U Ja-
IIe ¥ Ha y9acTKaxX MEHHCKa, HapylIeHHe CyOXOHIpaIbHOW KOCTH  TepaJbHBII MEHHCK ¢ OECKIETOUYHBIMU yYacTKaMH, epeMesKaro-
1 KOCTHOMH TKaHH B 00JIACTH ME/IHAJIBHOTO MEHHCKA. [€MaTOKCHIIMH ~ IIMHCS C 30HAMH € BBICOKOH IJIOTHOCTBIO KJIETOK. [ €MaTOKCHIINH
1 503uH. YB. 100 1 303uH. YB. 100
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TpaOeKyISIPHBIX MIPOCTPAHCTBAX JIOKAIN30BAIICH HE-
OoJbIINE YYaCTKU COXPAHEHHOTO KPaCHOTO KOCTHOTO
MO3ra, IePeMEeKaIoIeTocs C BAaKyoJIsIMU, YTO CBU/IE-
TEJIBCTBYET O HAPYIIEHUH €TO THAPATAIIHH.

AHanu3 TUCTOJIOTMYECKUX CPE30B CYCTaBOB XKH-
BOTHBIX 5- Tpynmbl (BBEACHHE B CYCTaB 3TaHOIA,
OXJTAXKIEHHOTO 0 Temrieparypsl —25 °C) BBISIBIII IETIh
HapyIIeHUH B CyCTaBHOM Xpsillie, CyOXOHApaTbHON
KOCTH M KallCcyle CycTaBa, OJJHAKO BBIPAXKEHHOCTH
W3MEHEHUH Obl1a MEHbIIIE, YeM B APYTHUX CEPHUSIX IKC-
nepuMeHTa. Tak, B CyCTaBHOM XpsIlle Ha y4acTKax
0OHapyKeHBI KaK 04ard OECKJICTOYHOIO MaTPUKCa, TaK
U TOJISl ¢ XOHJPOLUTaMH, UMEIOIUMH HOPMAaJIbHYIO
CTPYKTYPHYIO Opranusanuio (puc. 6).

B cyOxonapanbHON KOCTHOW TKaHU OTMEUYCHBI
11200 BBIPaKCHHBIE JIECTPYKTUBHBIC ITPOSIBIICHHS, CBSI-
3aHHBIE C HU3KOM INIOTHOCTBIO OCTEOUUTOB. YaCTUUHO
COXpaHEHHBIN KPAacHBIM KOCTHBIN MO3T pacrojaraics
B MEXTPaOEKyIIPHBIX IPOCTPAHCTBAX.

B narepanpHOM 1 MeAMaTEHOM MEHHCKaX OOHapy-
JKeHbI HeOombIne o0macT 0e3 KIETOK.

B xaricyne cycraBa Obula MOBBIIIEHHAS TNIOTHOCTh
¢bubpobmacToB u TuMdOIUTOB (pHUC. 7).

Takum 00pa3om, MONyUYEHHBIE JIAHHBIE CBUJIC-
TENbCTBYIOT, UTO BBEJCHNE OXJIAKIEHHOTO JI0 HU3KUX
TEMIIEPATYp PACTBOPA TAHOJA BBI3BIBAET KOMIIIEKC
MOP(OJOTHIECKUX W3MEHEHHH AeCTPYKTUBHO-IIC-
TPOPHUECKOTO XapaKkTepa Kak Ha KIIETOYHOM, TaK U Ha
TKAHEBOM YPOBHSIX. YUUTHIBAas OTHOCUTEIBHO ClIabyIo
pernaparoHHYIO CIIOCOOHOCTH XPSIIEBOM TKaHH, AaXe
OTHOKPAaTHOE TIOBPEKAAOIIee BO3ICHCTBHE Ha CYCTaB
VHHULIUIPYET JAeTeHepaTUBHBINA U BOCTIAIUTEIBHBIH ITPOo-
reccsl. Micxozis U3 3Toro, 103MpOBaHNE MHTEHCUBHOCTH
MOBPEKIAIOIIET0 BO3IEHCTBUS UIPAET BaKHEHIIYIO
POJb B MOJEIMPOBAHUN AECTPYKTUBHO-AUCTPOhUIe-
CKUX TpOSIBIIEHUH B cycTaBax. /locTaBka XjagareHra
HEMOCPEICTBEHHO B MOJIOCTh KOJIEHHOTO CycTaBa Io-
3BOJIAET MUHUMM3HMPOBATh OTBOJ] XOJIO/A Uepe3 IHEP-
TOEMKOE COCYAHMCTOE PYCIIO. DTO, TO-BUINMOMY, 1aeT
BO3MOYKHOCTD TOJEPKUBATh HU3KYIO TeMIIeparypy,
CIOCOOCTBYIOIYIO MOBPEKIACHUIO XPSILIEBON TKaHH,
XOTsI B LIEJIOM XpslieBasl TKaHb OTJIMYaeTcsl Oolee
BBICOKOH YCTOMYMBOCTBIO IO CPABHEHUIO C APYTUMU
TKaHsAMHU cycTaBa. [loBpexnaromiee neiicTBre Ha Cy-
CTaB MO)KHO PEryJIHpOBaTh, U3MEHSS TEMIIEPaTyPHBIH
PEKUM OXJIAXKIEHHsI, YTO OBUIO MOKAa3aHO B HAIIEM
WICCIIE/IOBAHNH.

BriBoabI

Hauboiee BbIpakeHHOE JIECTPYKTHUBHOE BIHSIHUAC
OKAa3bIBACT BBEJICHUE PACTBOPOB ATAHOJIA, OXJIAXKICHHBIX
o temmeparypsl —114, —50 °C, xoTopast HaXOIUTCS
3a MOPOrOM TEMIIEPATYPHOM YCTOMYMBOCTU 3JIEMEH-

Puc. 7. Mukpooto ydacTka COXpaHEHHOTO CyCTaBHOTO Xpsilia
C BBICOKOH IIIIOTHOCTBIO XOHJPOILUTOB, (PUOPOTH3AIMSI KaIICyIIbl
cycraBa. ['emaTokcunuH 1 503uH. YB. 400

TOB CycTaBa. BHyTpucycraBHOE BBEJCHHE PaCTBO-
pa, OXJaXIeHHOTO 0 Temreparypsl —35 °C, BiuedeT
3a c000i CTPYKTYpHbIE HAapyIICHHS, BBIpAaKCHHBIC
B MCHBILICH CTETICHU B CYCTaBHOM XpsIIIe, CyOXOHIpab-
HOW KOCTH M MeHHCKe. HanMeHblee necTpyKTHBHOE
BIIMSIHHE 3a()MKCHUPOBAHO MIPU UCIIOIb30BAHUM B Kaye-
CTBE XJIaJlareHTa PacTBOPa 3TaHOJA, OXJIAKIEHHOTO JI0
temmneparypsl —25 °C. Mopdonornueckie n3MeHEeHHs
B XPSIIEBOM TKaHU U JAPYTUX 3JIEMEHTax CycTaBa IMoJ
JEeHCTBUEM XJIaareHTOB 110 HAIPaBJICHHOCTH CXOAHHBI,
OJTHAaKO CTETICHb BHIPAKEHHOCTH U PaclpoCTPaHEHHOCTh
JIECTPYKTHUBHBIX HapyIIEHUH 3aBUCUT OT TeMIlepaTyp-
HOTro pexxnuma. Pazpaborannast skcriepuMeHTaIbHAs MO-
JeTb OCTE0apTPO3a, OCIOKHEHHOIO BOCIIATUTEIbHBIM
MIPOIIECCOM, MOKET OBITh MCIIOJIb30BaHa IS OIICHKH
BO37IEMCTBHUS METUKAMEHTO3HBIX IMpErnaparoB U pas-
JMYHBIX (PU3HOTEpaneBTHYECKUX (aKTOPOB.
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