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B cratbe npeacTaBneHbl pe3ynbTaTbl MOPEOonornyeckoro nccne—
[0BaHs peakLymn TKaHew rnoaepMb! Ha UMMIaHTaLuIo PasnnyHbIX Ma—
Tepuarnos, KOTOPble MOTEHUNATbHO MOrYT UCMOMbL30BaTLCA B KAYECTBE
HocuTenew rpu pa3paboTke pasnuyHbIX TEXHONOMA TKAHEBO NHXe—
Hepumn. SKCrepUMEHT BbIroHeH Ha 78 nabopaTopHbIX Kpbicax. V13y4a—
nacb peakuusi TKaHevi Ha UMnnaHTaLUmo 06pasLoB MeTarnioB — 3041073,
HepXxaBeroLLew CTany, HepXaBetoLUey CTanu ¢ HarbineHneM HUTpuaa
TUTaHa; pasnnyHbIX MN1acTMacc — atakpuna, htopakca u 6ecLBeTHou
M1acTMacchbl. YCTaHOBEHO, HTO HaUMEHbLLEN PeakToreHHOCTbo 06—
naparoT: U3 MeTaniios — 30/10T0; U3 NIacTMacc — (hTopakc.

KniwueBble cnoBa: vMmnnaHTauus, TKaHeBas WHXeHepus,
runopepma.

B nocnepHee Bpems B NpakTyke CTOMaTONOrm 1 YentoCcTHO—
NNLEBOM XUPYPrn NMPUMEHSIIOTCA CUHTETUYECKME MaTepuarnb.
B 3HaunTenbHOM cTeneHn pesynbTaT NevyeHns 3aB1UCUT OT pe—
aKumm TKaHel peLmnmMeHTHOro noxa (napopoHTa) Ha ncnonbaye—
MbIl MaTepuarn. PeakToreHHOCTb, onpefenseMas B COBPEMEHHOM
BriomaTepuanoBedeHnn Kak npucyLlan 6ruomaTtepuany cnocob—-
HOCTb BbI3bIBaTb OMNpeAeneHHyt0 peaKkLmio Co CTOPOHbI COMpuKa—
CatoLLMIXCA C HUM KIETOK 1 TkaHer [1], BonbLuen YacTn maTepua-—
OB, NCMOSb3YEMbIX B CTOMaTONOrn NpoBepeHa pPAAoM TECTOB,
BKIOYasA 3KCNepUMEHTbI in vitro. OgHaKko, MIMEHHO 3T0 CBOMCTBO
NoanexumT UHTEerpanbHoM OLEHKE 1 SBMSETCA OCHOBHbIM Kpu—
TEpUEM XxapaKTepucTukm 6uomatepuanos [1].

PaspabaTbiBaeMble TEXHONOrMN TKAHEBOW NHXEHEPUN OC—
HOBaHbl Ha COYeTaHHOM MMNNaHTaumn (rpaddTUHre) CUHTETU—
4YeCcKOoro unv NpUpoJHOro HOCUTENS C PasNUYHBLIMU KNeTKaMu.
3ayvacTyto MaTepurarnbl U3 CTOMaTONOrM4YecKon UMMNaHToNormm
MEXaHUYECKM MEPEHOCATCSA B MPaKTUKYy TKAHEBOW MHXEHEPUN.
OnucaHbl pesynbTaTbl 3KCNEPMMEHTOB MO MCMOb30BaHNIO B
KayecTBe HocuTenen—ckaddongos 3onoTa [2], HepXkaBe—
wen ctanu [3], paanuyHblx cnnaBoB TuTaHa [4-6], nnactmacc
[7-10], kak B BUAE MOHOMUTHbLIX UMMNAHTATOB, Tak 1 B BUae
HaHoHocwuTenew, rybok 1 BonokoH [6]. BmecTe ¢ Tem, Ha cerog-—
HALLHWIA feHb HELOCTATOYHO MOPAONOrMYECKMX OaHHbIX, Ae—
MOHCTPMPYIOLLMX peakumio TKaHe! XMBOro opraHn3ma Ha
LaHHble MaTepuanbl B 4MCTOM BUAEY, TO eCTb 06 MX peakTo—
reHHocTu. Kpome Toro, paspabaTtbiBaeMble TEXHONOMMNU Mo—
BbILLEHNS TMCTONHTErpaTMBHbLIX CBOMCTB MaTepUanoB MyTem
HaHECEeHWA Ha X MOBEPXHOCTb KyNbTyp pasnmyHbix kneTok [11]
TakXXe Hy>X[akTcsa B Nogo6HOro poaa AaHHbIX, Tak Kak KynbTy—
pa in vitro He MOXET B MOMHON Mepe UMUTUPOBAaTL TKAHEBbLIE
peakumm.

Llenb HacTosLero nccnegoBaHna cocTosana B onmcaHum
peakumu TKkaHe nabopaTopHbIX XMBOTHbIX — BefbIX KPbIC — Ha
UMMANaHTauMio MaTepuanos, KOTopble MOryT 6bITb MCMOMb30—
BaHbl B fanbHenLLeM Kak HOCUTENN AN KIIETOK B TKAHEBOW UH—
KEHEPUN.

Morphologic investigations of hypoderm tissues reaction to
implantation of different material which might be potentially used as
scaffolds were held. 78 lab rats were used in the experiment. Several
materials were tested in the experiment, such as gold, stainless steel,
stainless steel covered with nitrid titanium, different plastics — ethacril,
phtorax, and colorless plastic. According to the experimental results
gold and phtorax are less reactogenic.

Key words: transplantation, tissue engineering, hypoderm.

Marepuan n meroabi

VlccnepnoBaHve npoBefeHo Ha 6enbix 6ecnopofHbIx Kpbicax
(Rattus) maccon 150-200 rp. Becero B akcnepumMeHTe 6610 nc—
nonb3oBaHo 78 6ecrnopopHbIx KpbiC, KOTopble 6bi pasaeneHbl
Ha 6 rpynn (No konM4ecTBy M3y4YeHHbIX BUOOB METAIOB U NnacT—
Macc), a Takxke Ha 2 rpynnbl KOHTPons (0TB1paeMbIX METOAVKOWM
crny4arnHon BblbopKu). B nepsor KOHTPONbHOW FPYNne XUBOTHLIM
rnof, HapKO30M MPOBOAWIM Pa3pes KOXM 1 MOAKOXHOW COEAVHN—
TenbHOM TKaHW, KOTOpbIA 3aTeM yLumsanu. Bropas rpynna — nH-
TakTHble Kpbicbl. O6pa3Lbl TECTUPYEMbIX MaTEPUANOB NMoMeLLani
B NMOAKOXHYIO0 COEAVHUTENBHYH TKaHb MNOACHWUYHOM obnacTu. XXu—
BOTHbIX BbIBOAUMM U3 OMbITa C NMOMOLLH MHransiLum xrnopodiop—
Ma, B cpoku 7, 14, 21—e cyTkun 1 1 MecsL, nocne MMNnaHTaumm.

[ns vccneposaHus 3abupanu TKaHeBbI MaTepuarn, oKpy—
aBLumin obpasel. [na cBETOONTUYECKOro NCCNenoBaHNA Ma—
Tepvan mapkuposanu u cmkcrposanu B 10% HenTpansHom
chopmanuHe, 3anvBanv B napadiviH, U3roTaBnnBany cpesbl ToN—
wmHom 7-10 MKM, oKpaLumBan reMaToKCUIIMHOM Y 303UHOM,
no metoaam BaH-Tm3oHa, Mannopw.

[Ons anekTpOHHOMUKPOCKOMMYECKOro UCCNenoBaHns
(TpaHcMMCCroHHasA anekTpoHHas Mukpockonus, TSM) maTtepu—
an 3abupancs y ogHoM 13 KpbIC B KXW rpynne Ha BCex Cpo—
kax nccnepgosaHus. Kycouky nomewany B 2,5% rnioTapoBbIn
onanepgervg npu pH=7,4. lNocne npomMbiBkM 6ydepom, oodmk—
cupoBanv B 1% pacTBope YeTbipexokucy ocMus Ha 0,1 M kako—
ounatHom Bydbepe 1,5 vaca. Nocne 06e3B0oXMBaHWA B CnnpTax,
KoHTpacTupoBaHus 1,5% ypaHun—aueraTom, MaTepvan nponmn-
TbIBaNU B CMOSE 1 3an1Bani B apanamnT no obbi4Hom cxeme. [Ana
npefnBapuTenbHON OLIEHKM NOBPEXAEHWI 1 Bbibopa Heobxoam—
MOro y4acTka MCMonb30BannChb MOMYTOHKME CPe3bl TOMNLLMHOWN
1 MKMm, KOTOpble okpalumeanu 1% pacTBOpOM TONMYyMAVHOBOMO
CVHEro, a TakXXe TPEXLIBETHOM OKpackow. YNbTPaToHKME Cpe3bl
TonwwmHon 20-40 Hm nonyvanu Ha ynsTpatomax LKB-4 n LKB-
5, KOHTpacTMpoBanu ypaHun-aueTaTtoM 1 UMTPaTOM CBUHLA.
[NpocMoTp 1 hoTOChEMKY YbTPATOHKMX CPE30B NMPOBOAUMN Ha
3nNeKkTPoHHOM MuKpockone JEM-100 CX.
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Pe3ynbratsl uccnegoBaHusa n ux obeyxpeHne
Peakuus TkaHey Ha UMIMIaHTauno MeTanioB

3onoTo

[Mpy MakpoCKOMMYEeCKOM UCCINEROBAHNN Ha 7—& CyTKW Nnocre
YCTaHOBKM UMMMaHTaTOB BOKPYr 06pa3LoB 13 3050Ta onpene—
nAnachk TOHKAsA 1N HeXHas COedVMHUTENbHOTKaHHas Karcyna.
MwuKpockonMyeckoe UccrefoBaHNe MaTeprarna, OKpyXXatLLe—
ro o6pasLbl B NepBo rpynme, nokasarno, 4To Yyepe3 ‘1 Hepento
npoba 3omnoTa 6bina oKpyXXeHa TOHKMM crioemM rbpuHa, K Ko—
TOpPOMY MPUMNEXUT BONOKHUCTAA COEAUHUTENBHANA TKaHb 6e3
npusHakoB Bocnanenus (puc. 1A). Hepes gse Hepenn onbpuH
NpaKTUYECKM OTCYTCTBOBAN, K 06pa3Lly HENMOCPEACTBEHHO Mpyi—
fieranu BonoKHa pbIXIoN COEOUHUTENBHOM TKaHW C eQMHUYHBIMM
Makpocparamu, pacronarasLUMMUCS CPELy BOJTOKOH.

YHepes 3 Hepenu npoba 3onoTa Gbina oKpy>XeHa TOHKUM Cro—
€M BOINOKHUCTON COEANHUTENBHO TKaHW, MPEeACTaBMNEHHOM Npe—
MMYLLIECTBEHHO KOMNareHoBbIMU BONIOKHaMU 6e3 NMpu3HakoB
BocnaneHusi. K KoHLy MecsiLia npobbl 3010Ta oKpyxarna ToHKas
Karicyna 13 3pero BONIOKHUCTOW COEOVHUTENbHOM TKaHu 6e3
NpY3HAKOB BOCMANUTENbHOM MHUMLTPaLMN.

Cranb

Yepes Hepento BOKpyr Npobbl U3 HepXXaBetoLLen CTann Ha—
6ntogancs 3Ha4UTeNbHbIN cnov gmbprHa ¢ yMepeHHO BblpaXeH—
HOW NEeNKoLMTapHOM 1 MakpodharanbHON MHGUNbTPaLMENR, a Tak—
e HebonbLUMMY BKITIOHYEHVSIMI OKMCNOB MeTanna. B otnnyne ot
3TVX P06, 06pasLybl U3 CTanm, MOKPbITON HUTPUOOM TUTaHa, Bbinn

OKPY>XeHbl MaCCUBHBLIM crnoem thbpurHa, NHPUNLTPUPOBAHHO—
ro numdoumTamun 1 makpodaramu (puc. 1B, 2A). B okpyxato—-
LLiet MONo[oM COEAVHUTENBHOM TKaHW C 60MbLLMM KONMYECTBOM
MEenKMx HoBOOHbpa30BaHHbLIX COCYA0B MMena MeCTO 3Ha4UTeNb—
Has BocnanuTenbHas NHUNLTpaumns.

Hepes ABe Hefenu BOKpyr Npobbl coxpaHancs HebonbLUon
cnou conbpurHa C HeKOTOPOW BOCNANUTENbHOW, HO YXXe MpenmMy—
LLleCTBEHHO MakpodharansHom nHuneTpaumen n Nnpucoeamn—
HAMNacb 3Ha4MTENbLHAA BOCNANUTENbHaA peakums COCyAoB, Npo—
ABNABLUAACA nponudepaumnen aHoTeNUs, NeEPUBaCcKyNAPHOR
MOHOHYKneapHon nHtunsTpauven (puc. 2B). Cnycta 3 Hegenu
npoba 13 HepxasetoLLen cTtany bbina oKpy>xeHa HebonbLUMM
CNoem CO3peBaloLLer rpaHynNsaLMOHHON TKaHW C He3HaYUTENb—
HOW nMchoLMTapHOM MHUNLTPaLMEN.

Hepes mecal Npobbl MeTanna Bbinv OKpyXXeHbl 3penoi Bo—
NOKHMCTOM COEAVNHUTENBHOM TKaHbH0 C HEBOMbLLMM KONMYECTBOM
MaKpodiaros, 4acTb KOTOPbIX COAep Karna OKMCIIbI XXenesa v num-—
doumnTbl.

VIMnnaHTaT 13 Hep>xaBetoLLen cTanu, ¢ NoKpbITeM HUTpUAa
TUTaHa Yepes Hefento Bbin OKPYXXEH MacCUBHBLIM crnoem thmbpu—
Ha C BbIpaXxeHHoW MakpoharansbHol 1 04aroBo CerMeHToRaep—
How nHcbunbTpaumen. Bokpyr Npob 13 HepxasetoLLen cTanu ¢
MOKPbITVEM HUTPVAOM TUTaHa Yepes 7 gHe obpasoBbiBanach
kancyna n3 gumbpuHa, oKpy>XeHHasi MOMOAON COEANHUTENBHOW
TKaHbto, codep>kaLLern Makpodaru ¢ oK1cnamm MeTanmnos, npu—
4em Kak crnon hnbpurHa, Tak 1 NpefcTaBUTENBCTBO Makpodaros
61N BblpaxeHb! CUbHee, Yem BOKpYr Npobbl ctanv 6e3 nokpbl—
™5 (cm. puc. 1B).

Puc. 1. Peakuws TkaHev rurnogepmsi

Ha UMMIaHTaLmo MeTasnios Yepes 7 CyTKu:

A — umnnaHTaT u3 3onota. Mecto nmrnnaHTata
OKPY>XKEHO TOHKUM Crioem ¢hnbpuHa.

Pbixnas coeanHUTENbHasA TKaHb BKIIOYaeT
KornareHoBble BOSIOKHE W eQUHUYHBIE 3PUTPOLNTSI;
B — umnnaHTaT n3 Hep)xaBeroLLevi CTanu,

C MOKPbITUEM HUTPUAOM TuTaHa. MecTo uvnnaHTaTa
OKPY>KEHO MaCcCUBHbIM C/I0eM (hBPYHa.

B Toniye pmbpuHa — BbipaxxeHHas MakpodharansHas
MHbUALTPaLUSL.

[MonyToHKu cpes. TpéxuseTHas okpacka. X630

Puc. 2. Peakuuisi TkaHew rinogepmbi

Ha VMIMIaHTaLUWI0 HEPXKaBEKOLLEN CTaru:

A — aKTVBHbIi Makpocdbar, 7 cyTok rocrne
uMnnaHTauun. Ljytonnaamva neperonHeHa
rpaHynamy, CoBEPXXaLLUYMU MPORYKTbI MepepaboTKum
charoymtpoBaHHoro matepumana. TIM. x15000;
B — cocyn u3 npuneratoLler CoequHATETbHON
TKaHW: nporcbepanvsi u HabyxaHue SHAOTEs
cocynos. B npocseTe cocyna — cKiieeHHbIe Mexay
co6ovi apuTpounTsl. Bokpyr cocyna — knetku
MOHOHyKreapHoro psiga. [NonyToHKui cpes.
TpéxuyeTHas okpacka. x1000

Puc. 3. CoeanHUTENbHOTKaHHas Karcysa, OKPYXatoLyas UMIMNaHTaT U3 HepXXaBetoLLyen
cTany, ¢ NoKpbITUEM HATPUBOM TUTaHa.

OtgenbHble Makpoghary COAepXaT He3HauYUTENbHOE KOIMYECTBO MUMMEHTA.

Okpacka no BaH-13oHy. x400
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Hepes ABe Hefenu BOKPyr nNpobbl COXPaHANCHA MacCUBHbLIN
cnon nmbprHa, a B OKpy>XatoLLier COeANHUTENLHOM TKaHN Habno—
[anacb 3Ha4uTeNbHasA NevkouMTapHas MHOUIbTPaLMSA 1 NOABNS—
ek Makpodiari, cogepxkaLLme okucnbl MeTanna. Hepes 21 geHb
npoba 6bina OKPyXXeHa PbIXI0N BONOKHUCTOM COEAVNHUTENBHON
TKaHb0 C HEBOMNbLUMM KOMMYECTBOM TOHKOCTEHHbIX COCYAOB,
3anonHeHHbIX 3PUTPOLUTaMU 1 eONHUYHBIMY CErMEHTOAAePHbI—
Mu nenkoumtamu (pyc. 3). Ha HekoTopom paccTosHum 0T Npobb!
cpean BONOKHUCTOW COEAMHUTENbHOM TKaHW pacnonaraeTcs
60nbLLOE KONMYECTBO Makpogdaros, HEKOTOPbLIE U3 HUX 3arpy—
>KEHbI OKMCNIaMX METarSIoB.

Yepes mecsy npoba 6bina okpyXeHa 3penor BONOKHNCTON
COeOVHUTENBHOM TKaHbHO CO 3HAYUTENbHBLIM KONMYECTBOM MO—
HOHYKNeapHbIX KNETOK, CoAep>KaLLMx oK1Cnbl MeTanna (puc. 4)
1 TONCTbIMW My4YKaMW KOMareHoBbIX BOMOKOH, NAYLLMX B pas—
NNYHBIX HaNpaBeHUAX.

PEBKL{MFI TKaHew Ha nMrnaHTauuo

rnnacTtMacc

Ha 14—e cyTkun Bo Bcex HabniopeHnsax ¢ UMnnaHTaumen atak—
puna npoba bbina OKpy>KeHa CO3peBaloLLEelN rpaHynALMOHHON
TKaHbto. HenocpeAcTBeHHO K NnacTMacce npunexana uvLlb y3—
Kas nofiocka TKaHy C MacCuBHOM numdo—mMakpodharansHom MH—
hvnbTpaumen. 3a Hel pacnonaranack Monofas COeanHUTENb—
Hasi TKaHb C 04aroBbIMK BOCMAaNUTENbHLIMU UHPUNBbTPaTaMu 1
rpaHyneMamm «MHOPOAHbIX TEM» C MMraHTCKUMU MHOMOSiAEpHbI—
MW KIETKaMU BOKPYT MenKux chparMeHToB M1acTMaccChl.

MpobbI hTopakca Yepes Hepento HBbINM OKPYXXEHbI Kancynown,
COCTOSILLIEV N3 COEAVHNTENBHOM TKaHM C 60MbLLMM KONMYECTBOM

Puc. 4. Makpodpar, nepernonHeHHbI NpogyKkTamu pacnaga
haroynTMPOBaHHOro MaTepuana u3 COeauHUTENbHON TKaHu,
OKPY>KatoLLE UMIMTIaHTaT M3 HEPXXaBEIOLLIeV CTanu C NOKPbITUEM
HUTpUAom TutanHa. 1 mecsy. TOM. ~15 000

COCYA0B CO CKNEepO3MpPOBAHHON CTEHKOWM, CO3pEeBatoLLEN
rPaHynALMOHHOM TKaHbH0, @ TaKXKe BONOKHWUCTON COEANHUTENb—
HoW TKaHbt0. B cocTaBe MonNofor CoeagnHUTENbHOM TKaHN Xapak—
TEPHO HanM4me 3Ha4UTENBLHOro KonnyecTea dimbpobnacTos pas—
NNYHOM CTENEHWN 3PENOCTU, HAXOAALLMXCS Ha BN3KOM pacCTOAHNN
Apyr ot Apyra (puc. 5), 4To He TUNMYHO NS 3PEeNnow phIXNon coean—
HUTENbHOM TKaHW, B KOTOpon andidepeHumpoBaHHble thmbpob—
nacTbl pa3feneHbl 3Ha4YUTENbHBIM KONMYECTBOM aMophHOro
MEXXKMETOYHOr0 BELLIECTBA M KONnareHoBbIX BOMOKOH.

B 6onbLunHcTBE cBOEM Takne mbpobnacTsl umenn yanu-
HeHHyt0 hOpMy KNETOYHOro Tena, XxapakTepHyo ana mbpo-
umToB. POPMUPYIOLLIMECH OTPOCTKM COAepPXXany 3HaunTensHoe
KONMM4eCcTBO BENOKCUHTE3NPYIOLLIMX CTPYKTYP (rpaHynsumMoHHOro
3HAonnasmaTN4eckoro peTukynyma u annapara [onbpxu), og—
Hako MembpaHbI peTUKynyMa Bbinv HECKOMbLKO pacLUMpeHb! 1 Ha
HVIX eLLie He BbI0 JOCTaTO4HOr0 KONMYecTBa prbocom. Aopa rmenn
MenKoayb4aTble MHBarMHaLmm KapryoneMmMbl, KONMHYECTBO reTepoX—
poMaTuHa B HUX ELLie BECbMAa HE3HAYUTENBHO U CKOHLEHTPUPO—
BaHO TOHKOW MONOCOM y AAepHo MmembpaHbl. [JoBonbHO YacTto
BCTPEYar0TCA Ha 3TOM CPOKe rMbHyLLMe B pesynbTaTe Bocnanv—
TenbHOro npouecca gubpobnacTel. [puyem HekoTopble U3 HUX
normbanu nytem Hekpo3sa. Ho BcTpevanuck 1 onbpobnacTsl, rmb—
HyLLIMe NyTeM anonTo3a. Ha paHHux cTagunsx 3Toro npoLecca 13—
MEHEHVA Kacatonmcb CKNYUTENBHO Apa. Pesko nameHsnmnce
ero chopma, 5Ap0 CMOPLLMBAN0Ch, NOABASNMCH YrioBaTble pes—
K1e MHBarvHaLumm, NnoTHbIE TEMHbIE MaCcChl FeTepoxpoMaTHa
KOHOEHCMpOoBanuck y saepHo membpaHsl (puc. B6). Ha 6onee
nosgHen ctagum rubeny sapo CTaHOBMOCH CUMbHO CMOPLLEHHBIM
3NEeKTPOHHO—MMNOTHbLIM, BHYTPEHHSASA CTPYKTYPa B HEM MPaKTUYECKM

Puc. 5. [pynna ¢pmbpobnacToB n3 coeanHUTENLHOTKaHHOM
Kancynbel,  CHOPMUPOBAHHOVI  BOKPYr  uMriaHTarta
n3 ¢propakca, 7—e cytkn. TOM. ~7000

Puc. 6. lNpn3Haku anonto3a y hnbpobnactos CoeanHNTENIbHOTKaHHOV Karicyribl, 06pa30BaHHOV BOKPYr uMrniiaHTaTa u3 ¢htopakca, 7 CyTKu:
A — chnbpobnacT ¢ Ha4asnbHbIMW NpU3HaKamu rubes o T1y anonTo3a. S1Apo XxapakTepHbIM 06pa3oM M3MEHEHO; B — AApo cunbHO CMOPLLEHO,
B ero CTpyKType npeobnagaet retepoxpomatuH; C — thuHanbHas ctagusa anonto3a ¢ubpobnacta. Pacnag sapa vi 4uTonnasmsl
Ha MHOXeCTBEHHbIe anonTo3Hsle Tenbya. TIM. x10000
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He pa3nu4mma. Ho uutonnasma 1 Cogepxallmecs B Hel opra—
Hennbl He MMEeNM BblPaXXEHHbIX NaTONOrMYeCKMUX NPU3HaKoB.
3aTtem npomncxoann o4eHb BbICTPbIM pacnaf sapa Ha saepHble
TenbLa, pacnapanack umtonna3ma v obpasosasLumecs cpar—
MEHTbI TYT e haroumTMpoBancs Makpodiaramu.

KneTo4Has rnbenb no Tvny anontosa B 4aHHOM Cy4ae, 04e—
BWAHO, CNefyeT pacCMaTpuBaTh Kak afanTuBHYO peakLmio, CBA—
3aHHY C MOSTHWEHOCHOW TPaHCKIIETOYHOM nepepaden nsno—
Nornyeckn akTBHbIX BellecTB. B uutonnasame makpocharos B
3TOT Nepuof BCTPe1anuch haroLmTMpoBaHHble chparMeHTbI na—
CTMAaCChbl, HO OHW BbINV MENKME 1 X NPUCYTCTBME HE NMPUBOANIO
K 06pa30BaHVI0 rpaHynemM «MHOPOAHLIX Teny. [o—npexHemy oT—
MeYanacbh aKTMBaLmsa TKaHeBbIX Makpodharos — rMCTUOLMTOB.

KonnareHoBble BONOKHa B 04eHb 6011bLLIOM KONMYECTBE NPo—
HM3bIBaNM MaTpuKC coeanHuTensHom TkaHu. OgHako oHu eLle
He 06pasyoT NOTHBLIX My4KOB.

VImnnaHTaThl 6ecUBETHOM NNacTMacChl Yepes Hedento Hbinm
OKPY>XEeHbl Karcynow, COCTOALLENV N3 MOMNOAOV COEANHNTENbHOM
TKaHW, COOep>XaLLen Kak KNeToYHble, Tak 1 BONOKHWUCTbIE 3ne—
MEHTbI, C YMEPEHHO BbIpaXkeHHoM andpchy3Hom makpodharansHowm
nHUNLTPaumen.

Ha cegbMble CyTkM pasnuyna Mexay peakLuyen Ha Buabl nna—
CTMacC NPOSABAATCS HECKOMbKO BOMbLLUMM BanoMm rpaHynsum—
OHHOW TKaHW, OKpYXatoLLen aTakpun, 1 MHOrOYUCIIEHHBIMY
BKIMOYEHMAMM (hparMeHTOB MNacTMacChl Kak HEMOCPeACTBEH—
HO B rPaHyNALMOHHYIO TKaHb, TaK U FpaHynemMbl {MHOPOAHbIX Te.
Bokpyr npob chTopakca nenko-makpodiaransHas nHunsTpa-—
LS BbIpaXKeHa He3Ha4UTeNbHO, rpaHyneMbl MHOPOAHbIX Ten 0T—
CyTCTBOBanNu, Ho B Makpodharax uMmenv Mecto HebonbLumne chpar—
MeHTbI NnacTMacchkl. HenocpeacTeeHHo k 06pasuam 6ecuBeTHOM
nnacTMacchl npunexana co3pesaroLLas rpaHynaLMoHHaa TKaHb
C YMEPEHHO BbIPaXXEHHOM HUNbTPaLMeN NenkoumTaMmm MoHO—
HyKneapHoro psaga. ['paHynemMsl «MHOPOAHbIX TEN» 1 iparMeHTb!
nnacTMacchkl B Makpocharax He HangeHbl.

Takvnm 06pasom, K 7 cyTkam 3akaH4msaeTcs (unv ocnabesa—
eT) nepsas ha3a BocnaneHns (3a cHeT CKOMNEeHWss CerMeHTosA—
LEepPHbIX NEeKoLMTOB), AOCTATOMHO BbIPaXXEHHOW ABNAETCA 2—A
thasa (MakpodharanbHas), Ho OHa yXXe Co4eTaeTCs C Npu3HaKa-—
Mun 3—-11 chasbl (hubpobnactuyeckon). AKTMBaLMA MMCTUOLMTOB,
LOCTUraloLlas MakCUmarnbsHoro passmuTa B 3TOT Nepuop, CBY-
LEeTenbCTBYET O NOMbITKax opraHMama 6opoTeCA C pasBUTUEM
dmbpockneposa. [MCTMOUMTbI NbITAOTCA «CAEPXAaTb) UHTEH—
CVBHbI/ CUHTE3 KOonnareHa, Bblgenas hepMeHT KonnareHasy,
paspyLUaloLLMiA KonnareHoBble BOMOKHA.

Ha 14-e cyTkmn BO BCcex HabnogeHuax ¢ uMnnaHTaumen
aTakpuna npoba bbina oKpy>XeHa co3peBaroLLen rpaHynAaLMoH—
HOW TKaHbI0. HenocpeacTBeHHO K nnacTMacce npunexana nuLlb
y3Kasi Nofiocka TKaHu C MaccuBHOM numdo—-makpodharansHom
nHuneTpaumen.

Yepes 14 cyTok HabnwganMcb NpU3HakM OTHOCUTENbHOM
cTabunnsaumn npoLecca, NPONCXoanT AarnbHerLlee co3peBa—
HMEe rpaHyNALUMOHHON TKaHWN Y BCEX XMBOTHbIX. 3TaKpUoBblii
nMMnaHTaT BbIn OKPYXXeH 3penot CoOeaANHUTENBHOM TKaHbH0, Cpe—
[/ BOMOKOH KOTOPOW pacnonaranvcb rpaHynemMbl «MHOPOQHbIX
Teny, cofepXallme rmraHTcke MHOrosgepHble KNeTK BOKpYr
dhparmeHTOB MNacTMacchl, MHuneTpaums makpodaramm beina
BblpaxxeHa cnabo. B aToT nepuog eLle NpouMcxoauT nNpoLecc
paccacblBaHVs MNacTMacchl, YTO NOATBEPXAAETCH He TONMbKO
HanM4nem rpaHynemM «MHOpPOAHbIX Ten», Ho 1 06pa3oBaHVEM B
NonMpoBaHHbIX 06pasLiax MnacTMacchl Mop, B KOTOPbIE NPOHU—
Kanu KonnareHoBble BOMOKHa.

Bokpyr umnnaHTaTa n3 dotopakca cchopmmpoBanach coegu—
HWTENbLHOTKaHHasA Kancyna co cnabo BblpaxeHHon Makpoda-—
ransHOM UHUIbTPaUMen.

B okpy>xatoLLei xunpoBon Knet4aTke MMen Mecto yMepeHHo
BbIpa@XXEHHbIN CKNEpPO3 3a CHET pa3pacTaHns aprupodunbHbIX
BOJSTOKOH.

Ha 14-e cyTku npobbl 6ecLBeTHOM MIacTMaceh! Bbinv okpy—
>KEHb! 3PEernow BOMOKHMUCTOW COeAMHUTENbHOW TKaHbo, Konnve—
CTBO COCYAO0B YMEHbLLIANoCk, BOCNanuTenbHasa MHUNLTpaLUma
CTPOMbI Bbliia He3Ha4UTeSbHA 1 NPEQCTaBeHa ToNbKO KIeTKamm
MOHOHYKJ1EapHOro psaa.

Nepviog akTmBHOM Nponudpepaun hnbpobnacToB B OCHOB—
HOM 3aKaH4MBarncs, Tak Kak Monofgble ManoanddepeHLpoBaH—
Hble KNeTku BCTpeYanmch peako. OCHOBHbIM KNETO4HbIM KOMM0—
HEHTOM YyXe 3amMeTHO 6onee NNoTH COeAUHUTENBHOTKaHHOM
Kancynbl ABAAKOTCS TUMWYHbIE 3penble ubpPobnacTbl C XOPOLLIO
CchOpMMPOBaHHBIMX OTPOCTKaMW, aKTUBHO CUHTE3MpPYOLLME
KonnareH, KOTopbI Tenepb, Hapaay € AMdIdy3HbIM pacnonoxe—
HVem OTAeNbHbIX BOMOKOH, UIMEET BMA MNOTHbIX Ny4KoB. B cTpome
COEOVHUTENBHONM TKaHW CTAHOBATCA 3aMETHbI PETUKYNAPHbIE U
3MnacTU4ecKne BOMOKHa.

B coepnH1TENBHOTKAHHYIO Kancyny K 3ToMy BPEMEHW Npo—
pacTaloT COCy[pl, OCYLLIECTBAIOLLME NUTaHEe pasBunBatoLLenca
1 CO3peBaloLLien CoeanHUTENbHOM TkaHu. CTeHkn 6onbLUMHCTBA
COCYLOB CKIepO31poBaHbl B 60MbLLEN UM MEHbLLEN CTEMEHM.

Tpwv Hepenv crycTa Npoba nnacTMace Bblna OKpy>XeHa 3penoi
BOJIOKHVCTOM COEOMHUTENbHOM TKaHbO C HEBOMbLUMM Konn4e—
CTBOM COCYAO0B 1 EAVHUYHBIMI Makpocharamy 1 numdoLmTami.

Mopdhonornyecku «noxey» BOKpyr nMmnnaHTata obpasoBaHo
HOpManbHOW COeAMHUTENLHOM TKaHbHo. [pr3Hakos Bocnane—
HMA MpaKTU4ecKkn HeT (T.e. nenkoumTapHas dpasa 3akoH4mnach
nonHocTbo). Cnepbl MakpodharanbHom peakummn elle obHa-—
pyxmBatoTcs. B coegnHUTENbHOM TKaHM BCTPEYaoTCa KPyrHble
MHOroffepHble KINETKW, OAHAKO OHW YXE eONHUNYHbL.

BbipaxeHHow tharouvtapHoi peakuyum co CTOPOHbI FTMCTUO—
LMTOB 1 MNasMaTu4eckux KNeTok, MMEeLLMXCA B 04eHb He3Ha—
4YUTENLHOM KOMMYECTBE, HeT. Becbma xapakTepHo Ans 3Toro ne—
profa Hanmn4me o4eHb KPYMHbIX MIOTHbIX My4KOB KOiareHoBbIX
BONOKOH. PnbpobnacTel NpeacTaBneHbl NPenMyLLECTBEHHO
3penbiMy hopMamu.

MNaTonornveckne N3MeHeHUs BbISBNAOTCA B HUX PedKo, 0A-
HaKko B LiefIoM AN HUX XapakTepHbl Npu3Haku qyHKLUMoHans—
Horo HanpsxxeHusa. Cpeam HUX MHOrO rMNEPXPOMHbIX KNETOK C
6onee TEMHOW LMTOMNIA3MOM, YEM Y KOHTPOSIbHbLIX XXNUBOTHbIX.
Anpa, 3aHMMaloLLme 06bI4HO LieHTPanbHoe NMonoXXeHne, 04eHb
4aCcTO CABMHYTbI Ha Nepueputo KNETOYHOro Tena, umMTonnasma
MOXET BbIrMAAeTb BaKyon“3MpoBaHHOM 3a CHET runepTpodin—
4YeCcKOro pacLUMpeHnst LMCTEPH rPpaHyNApHOro aHgonnasmatn—
4yeckoro peTukynyma. Bce atn nameHeHns obpaTtmel 1 € Teve—
HVEeM BPeMeHU JOMKHbl MCHE3HYTb (XOTA MOryT COXpaHATLCH
mecsuamm). PrbpobnacTbl Haxogun1ch Bee eLle Ha 6onee 6nna-—
KOM paccTosHWUM Apyr K Apyry, 4em o6bi4Ho. OHKM pasgeneHsl
amMopHbIM MEXKNETO4HbIM MaTPUKCOM C PbIXIbIMY My4Kamum
KOmfiareHoBbIX BOSIOKOH.

B rpynne XnBOTHbLIX, MPOXMBLLUMX MECSL, MOCMe onepaumu,
MMANaHTaTbl N3 NnacTMaccs! bbiny 06HapyXeHbl TOMbKO Yy 5
KpbIC 13 21-. B ocTanbHbIX cny4Yasx Npon30LLUio camonpomns—
BOMbHOE OTTOPXXEHWE NnacTmacchl. Makpo— 1 MMkpocKonuyec—
Kas KapTWHbI MocneonepaumroHHoro pybua 6binv aHanornyHbl
Tem, 4To Habnogannce Ha 21-e CyTKM 3KCMepuUMEeHTa, TO eCTb
MMEN MEeCTO CKIIepO3 CTEHOK COCYA0B M CTPOMbI OKPY>KatoLLIen
XKMPOBOW KNETHaTKN. Y XXMBOTHbIX, KOTOPbIM NOALLMBANAack Npo—
6a hTopakca, 3T0T npouecc 6bin 6onee BbipaXeHHbIM. Ha aTom
CpOKEe OTMETUTbL Kakme-nmbo apyrve ocobeHHOCTW B rpynnax,
rAe 1Crosib30Bannchb pasnu4Hble BuAbl NIacTMacchl, HaM He
yOanocs.

Takum 06pa3om, Hamy NpoBeAeHo MOPIONorM4ecKoe N3y—
YeHne peakuunn runogepmbl Ha MaTepuarbl, UCMNoNb3yemMble B
COBpemMeHHoN cTtomaTtonorun. B Lenom ero pesynstatsl cono-—
CTaBUMbI C AaHHLIMU, MOMNYHYEHHbIMW ApyruMy asTopamu. Vc—-
crnefoBaTeny yKasbiBatoT Ha MPenMyLLIECTBA MCKYCCTBEHHbIX
MaTepuanos AnA HOCUTENEen — OTCYTCTBME MMMYHOMEeHHbIX
CBOWCTB, CHUXEHHbIN PUCK NepeHoca nHdekumnn 1 bonbLuas
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Opvlrwuanbuhle uccnepnoesaHuAa

LOCTyNHOCTb. BmecTe ¢ Tem, oTMeYaeTcs 1 nx HelocTaTok — OT—
cyTCcTBME (DaKTOPOB, CMNOCOOCTBYHOLLMX OPraHOTUMNHYECKON Npo—
nucpepaummn n andhepeHUMpoBKe KNETOK PELMNMEHTHOr O NIoxa
[12] nnn kneTok, HaHeCEHHbIX in Vitro Ha NX NOBEPXHOCTb.
Ecrnu cuntaTh, 4To BroMaTepuan He JoMKeH Bbl3bIBaTb HEMPY—
emMnemMbIX ans KIMHAYECKOro UCMornb30BaHWSA BOCNANUTENbHbIX U
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