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B pa60Te ncecnengosaHa 3aBUCUMMOCTb UMHTEHCUMBHOCTU CUHTE3a KosnareHa KOXWM U aopTbl KpbIC
pas3nn4HoOro Bo3pacTta OoT MeXaHN4eCKon Harpy3ku. |-|0ﬂy‘~IeHbI OaHHble O TOM, 4TO YyAellbHble
NpuUpoCTbl MHTEHCUMBHOCTUM CUHTE3a KoJu1areHa noag OENCTBUEM  MeXaHU4YeCKomn Harpys3ku
YBEJITMYNBAKTCA C BO3pPACTOM. CnepoBatenbHo, nopor 4yBCTBUTEJIbHOCTU KIIE€TOK COeaUHUTENBbHOMN
TKaHW K [OEeUCTBMIO MeXaHUYecKomn Harpy3kn noHumXaeTtcda C BO3pacTtoM, 4TO obObsicHsieTCA
yBeJITIM4eHNEM XECTKOCTU MEXKITETOYHOIo MaTpukca.

KntoyeBble cnosa: 8o3pacm, KOJ1/1a2eH, UHOyKuUFI CUHMe3a, MexaHu4ecKoe Haripsi>keHue.

BeeaeHue

CTONKOCTb COEAMHUTENBHOW TKaHW K AENCTBUIO 3K3OMEHHbIX UM 3HAOrEHHbIX (DaKTOpPOB — BaXKHOe
yCnoBMe COXPaHEeHWs OpraHM3MoM roMeocTasa, KOTOpbl MNOAAEPKUBAETCA TEeCHOW YHKUMOHAaNbHOM
CBA3bI0O MexXay KrneTkaMu COeAUHUTESNTIbHOW TKaHW W MEXKNETOYHbIM MaTpUKCOM: pesyrbTaTom
CUHTETUYECKON [AEATENbHOCTU KMNETOK SBMSeTCHd MaTPUKC, OT CTPYKTYpbl U CBOWCTB KOTOPOro B
onpefeneHHoON CTeneHW 3aBWCUT KreTovHas akTMBHOCTb (Siegel, 1996). Bo Bcex 6e3 wucknoyveHus
Pa3HOBMAHOCTSAX COEOUHUTENIbHOM TKaHUW OOHUM M3 CaMblX BaXHbIX B (DYHKLMOHANBHOM OTHOLUEHMWM
KOMMOHEHTOB MaTpuKca sABnsieTcs kommnareH. [1oaToMy nameHeHus MUMeHHo ero obmeHa, a, Kak cregcreume, 1
€ro CTPYKTYpbl, KOTOPbl€ BO3HMKAKT B OTBET Ha AENCTBME Pa3HOOOpasHbIX (PAKTOPOB, B 3HAYUTENLHOM
CTeneHn ONpeaensioT aganTaunOHHbIe M3MEHeHUs (PYHKUMOHArbHbIX CBOWCTB COEAMHUTENbHOW TKaHW B
uenom. OgHMM M3 BAUSHUWA, KOTOPbIE Ha MPOTSXKEHUN BCEWN KM3HW UCTbITBIBAOT COEANHUTENBHOTKAHHbIE
o6pa3oBaHus, ABMSETCH MexaHudeckoe HanpshkeHue. MIMeHHO OHO B 3HauMTenbHOW CTeneHwn onpegensdet
dopmMupoBaHMe, cocTaB U hyHKLMOHAmNbHbIE CBOWCTBA 3TUX OOpa30oBaHWA, OpraHoOB UM, B KOHLIE KOHLIOB,
Bcero opraHusma B uenom (Watson, 1991; MapbyseHko, Emeu, MNepckun, 1997; Kysbmuc, MapbyseHko,
Mepckuin, YTesckas, 1999). B yacTtHocTH, fedopMaLms KNeTok noa AeACTBUEM MEXaHNYECKOro HanpsKeHUs
BbI3bIBAET MHOYKUMIO cuHTe3a komnnareHa (Kainulainen, Pender, D'Addario et al., 2002; Yasuda, Kondo,
Homma, Harris, 1996). B npegenax (uU3MONOrMYecknx HamnpsikeHUn 3TO NPUBOAUT K CTPYKTYPHbIM
nepecTporikam HaaAMOMEKYIAPHbIX MEXKITETOYHbIX 0Opa3oBaHUN.

EcTecTBeHHO, YTO C BO3pacTOM KaK BEMMWYMHbI, TaK U pacrnpefeneHme MexaHW4YecKMx Harpysok B
opraHmame uameHstTcs. [Jo HacTosLWero BpeMeHn, O4HaKo, BHUMaHWE Ha BO3PaCTHbIX OCOOEHHOCTSX aTUX
MPOLLECCOB NPaKTUYECKN He aKLEeHTMPOBAarnoCb, XOTA OOCTATOYMHO SICHO, YTO U3MEHEHUs (PyHKUMOHANbHbIX
CBOWCTB COEOVHUTENBbHOMW TKaHW B OHTOreHe3e CyLeCcTBEHHO CBS3aHbl C BO3PacTHOW AMHAMUKON
MeTabonmM4eckon akTMBHOCTY KITETOK M CTPYKTYPOW MEXKIETOYHOIo MaTpumKca.

Tem BpemMeHEM, MMEHHO U3yYeHMe MPUYMHHO-CIEACTBEHHbIX CBSA3€N, KOTOpble nexaT B OCHOBe
BO3PACTHbIX M3MEHEHW B3aUMOCBSA3WN KNeTka — MEXKNETOYHbIA MaTpPUKC Mog BAMSIHUEM MeXaHW4YeCKOM
Harpysku, SIBNAETCA OY€Hb BaXKHbIM AN NOMOSIHEHNS COBPEMEHHbIX NMPeacTaBneHni 0 MopdoreHeTUYeCKoN
N perynaTopHOn ponu KonnareHoBblx 6enkoB B npoueccax pasBuTuS U CTapeHUs COeAUHUTENBHON TKaHu B
OHTOreHese opraHuama B HOPME W MaTonornv. OTO BaXHO W AN NPaKTUYecKUx 3agad MeauuuHbl, Bedb
n3meHeHme obmeHa KkonnareHa W, COOTBETCTBEHHO, BA3KO-YMPYrMx CBOWCTB COEAMHWUTENbHOM TkaHW nog
OENCTBMEM MEXaHWYECKOM Harpy3ky UCMOMb3yeTcs B OPTONEOMYECKON MPaKTUKE ONs YCTPAHEHUS PasfnyHbIX
BMOOB 0edEKTOB KOCTHOM TKaHW (TpaBMATMYECKMX UMW BPOXAEHHbIX). OgHMM M3 MEeTOOOB CTUMYIMPOBaHUSA
3aXXMBIIEHUSI ABMSIETCA BbITSPKEHME Nnog Harpy3kon (Anbbeptc, Bpei, Ilbtovc n gp., 1993).

K HacTodwemy BpeMeHW ManouccrnegoBaHHOW OCTaeTcd BO3pacTHas  3aBUCMMOCTb
YyBCTBUTENbHOCTM  KOMMAreHCUHTE3NPYIOLWNX KNEeTOK COeAVMHUTENbHOM TKaHM K MeXaHW4ecKoMmy
HanpsokeHuto.  [MoaTomMy uUenblo  HacToswen paboTel ObINO  M3ydeHMe yAenbHOro npupocTta
WHTEHCMBHOCTM CUHTE3a KonnareHa Ha eanHNLy MexaHM4YeCcKon Harpyskm ¢ BO3pacTOM.

MeToauka

WccnepoBaHua npoBogunu Ha Kpbicax nuHum Buctap 3-, 12- n 24-mecayvHoro Bospacta. Obpasubl
KOXM cnuHbl (20 x 5 Mm) n aopTty nHkybuposanu B pactBsope PuHrepa-Kpebca, cogepxaliero 3H-npoan
(dbupma "Amersham", Benukobputanusi) ¢ pagmnoaktmeHocTbio 0,4 MBk/mMn B TedeHne 6 4acoB npu 37°C B
avnanasoHe HanpsbkeHnun (0-5) x 10° H/mM? BOONb npogonbHon ocu (coctas pactBopa PuHrepa-Kpebca: Tpuc
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HCI - 9,075 r, NaCl - 8,2998 r, KCI - 0,5206 r, MgCl, - 2,2222 r, NaHCO; - 0,4333 1, CgH,0¢ - 5,4 1 -
gosecTtun Bogon o 1 nutpa; Bce peaktuebl oupmbl "Reanal”, Benrpus) (TapOyseHko, Emeu, Mepcknia, 1997).
KoHueHTpaumio kKonnareHa B obpasuax paccymMTbiBanu No cogepXaHuio B HUX okcunponuHa (Berg, 1982).
WMHTEHCVBHOCTb CUHTE3a KOMMareHa OLEHWMBAnM Mo YAenbHOM paayoakTUBHOCTU “H-OKCUMPOMMHA B HEM.
Cratuctnyeckyto obpaboTKy IKCMepMMEHTAaNbHbIX Pe3ynbTaToB U OLEHKY 3HAaYMMOCTW Mexay rpynnamu
NOMyYeHHbIX AaHHbIX MPOBOAWMM C ucnonb3oBaHuem t-kputepms CrbiogeHTa no metoay CrblogeHTa-
duwepa (MBaHoB, Moropentok, 1990).

PesynbTaTtbl M 06CcyXaeHue

M3 nonyveHHbIX 3aBUCUMOCTEN MHTEHCMBHOCTM CMHTE3a OT NPUIIOXEHHOro HanpsbkeHus (puc. 1)
BMOHO, 4YTO B 06nactu u3NONornyecknx Harpysok (BOCXoAsillas 4acTb KPUBbIX) MpPU  YBENUYEHMU
HanpsXXeHUs NPoOUCXoAUT NPaKTUYECKN NMMHENHOE MNOBbLILLEHWE MHTEHCMBHOCTM CUHTE3a KoNnareHa B KOXe U
aopTe KpbIC BCex BO3pacToB. ba3oBbii ypoBeHb CMHTE3a KomnnareHa, pasmep ero abconioTHOro npupocrta B
MaKCMMyMe KpvBbIX W 0b6Wwuin ob6bem [OMOMHUTENbHOrO CHMHTE3a M B KOXe, M B aopTe ABMseTcs
HanbomnbLWUM y 3-, @ HAMMEHBLINM — Y 24-MECAYHbIX XMBOTHbIX (prc. 1 u puc. 2A). Takke n3 pucyHka 1
BWMAHO, YTO AMana3oH HanpskeHWh, B KOTOPOM MPOUCXOAWUT POCT MHTEHCUMBHOCTU CUHTE3a, CyLEeCTBEHHO
CyXaeTcs C BO3PACTOM XMBOTHbIX, @ MAKCUMYM CUHTE3a CABWUraeTcs B CTOPOHY MEHbLUNX HanpskeHun. Mpu
3TOM KpYTM3Ha BOCXOASLLEN 4acTuM MOJyYEHHbLIX 3aBMCUMOCTEN OKa3blBaeTcsl Haubonblien y 24- u
HaVMeHbLUeN Yy 3-MeCSAYHbIX XUBOTHbIX. TakMum obpa3om, ydenbHbln NPUPOCT MHTEHCUMBHOCTU CUHTE3a
KonnareHa Ha eguHULY HanpshKeHust MoBbILLaeTcs ¢ Bo3pactoM (puc. 26). 3To cBuaeTensCcTByEeT O TOM, YTO
B MCCRefoBaHHbIX TKaHAX MPU 3HAYUTENbHO MEHbLLUUX CUHTETUYECKUX BO3MOXHOCTAX YYyBCTBUTEMNbHOCTb
KONMareHCUHTE3NPYIOLWNX  KIMEeTOK K MEeXaHWM4YeCKOMY  HanpsbkeHutlo  yBenuumsBaeTcs, a  nopor
YYBCTBUTEMbHOCTU CHUXAETCH B OHTOreHese. [pMYmMHON 3TOro ABNEHUs MoryT ObiTb N3BECTHbIE BO3paCTHbIE
N3MEHEHUS CTPYKTYpbl COEAMHUTENbHOW TKaHW, a MMEHHO W3MEeHeHWe B KornareHoBbiX 06pa3oBaHMsX
KOnuyecTBa MOMepeYHbIX KOBAaNeHTHbIX CLUMBOK, OMpedensiowmx BA3KO-ynpyrme CBOWCTBA KOMfareHoBOW
cetu B uenom (Bank, Verzijl, Lafeber, Tekoppele, 2002). XopoLuo n3BecTHo, 4TO C BO3pacToM BO Bcex 6e3
WCKITIOYEHMS PasHOBMAHOCTAX COeQUHUTENbHOM TKaHW YMCNO MOMnepeYHbIX CBA3EW B KonnareHe BospactaeT
(Bjorksten, Tenhu, 1990; Bailey, Paul, Knott, 1998).

lMoHWwkeHWe nopora 4yBCTBUTENbHOCTU KMNETOK K AENCTBUI0 MEXaHWYECKOro HamnpshkeHus npu
MOBBILLIEHWN >KECTKOCTM KOMMareHoBOW YacTu MaTpukca MOXHO 06bACHMTL criedylowmnm obpasom.
MexXKneTouHbI MaTpUKC NpeacTaBnseT cobomn BA3Ko-ynpyroe obpasoBaHue, B KOTOPOM MNoA OeWCTBUEM
Harpysku BHayane nayT NpoLecChl BA3KOro TeYeHUs!, 3akrovatoumecs, npexae Bcero, B nepeopueHTaumm
HaOMONEKYNAPHbIX CTPYKTYp. JlMwb nocne ux npakTUYecKn MOSIHOTO OPWEHTALMOHHOrO ynopsgoYveHns
HaYMHaeTCa Mpouecc Ynpyroro pactskeHust matpukca. [1py HM3KOW CTEneHu MnonepeyHoro CBSA3biBaHWSA
pacTshkeHWe ceTn BOMNOKOH OCYLLECTBIISIETCH B OCHOBHOM 3a CHET BA3KOrO TEYEHUs, U 3HauYuUTenbHas Yactb
SHEPrumn HanpsKeHus pacxodyeTcs Ha NepeopreHTauUmio 3TMX BOMOKOH. [oaToMy cunbl, nepedatoimecs Ha
MembpaHy KneTku, OKkasblBalOTCA HEAOCTaTOYHbIMU Af1S TOro, YToObl CUrHaMm O MeXaHWYeCKOM HamnpshKeHUu
OOCTUM BENUYMHBI, HeOBX0AUMON ANA UHAYKUMM cMHTe3a. C noBbllIEeHWeM XeCTKOCTM Bce GonbLuyio pornb
HayvMHaeT urpaTtb YyNpyroctb ceTu. [laxe npu MarnbiX HaAMPSHXEHUAX pacTarvsaioLimMe Curbl, NPUMOXEHHbIE K
mMembpaHaM KneToK, OKa3blBalTCA AOCTaTOYHbIMW ANSA  CO3[4aHWs MNOPOrOBOM BEMWYMHBI  CUrHana,
BbI3blBaOLLEV MHAYKLMIO CUHTE3a KonnareHa.

Takum obpas3om, yaenbHbI NPUPOCT UHTEHCMBHOCTU CUHTE3a KonnareHa Ha eguHuLy HanpsbkeHus
noBbILLIAETCS C BO3pacToM, OTKyda crnefdyeTt, YTO YyBCTBUTENbHOCTb KNETOK COEAUHWUTESNTbHOW TKaHu K
OEVCTBUI0O MEXaHMYEeCKOro HamnpshKeHus MOoBbIlaeTcs C BO3pacTOM BCMNEACTBUE TOro, YTO C BO3PacTOM
YyBENUYMBAETCS XECTKOCTb MEXKINETOYHOIo MaTpukca 1 BCen TKaHU B LIESTOM.
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Puc. 1. BnusiHne MexaHN4YeCcKoro HanpsbkeHus (O) Ha yaenbHYI0 paAMoaKTMBHOCTL “H-okcunponuHa
B o6Liem KonnareHe Koxu (A) u aoptbl (B) Kpbic pa3HOro Bo3pacTa nocrne MHKybauum in vitro
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Puc.2. A6contoTHble (A) n yaenbHble (B) npupocTbl MHTEHCUBHOCTU CUHTE3a KoJnareHa B
MaKCMMyMe CMHTe3a B KOXe M aopTe KpbIC pa3Horo Bo3pacTa
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BIKOBI OCOBJINBOCTI l-I_}lTJ'IMBOCTI K_{IIHVIH cnony4Hol
TKAHWUHW OO0 Al MEXAHIMYHOI HATMPYTHU
0O.B.N'amoniHa

Y paHin poboTi gocnigpkeHa 3anexHiCTb iIHTEHCMBHOCTI CMHTE3y KofareHy LWKipM Ta aopTu LypiB
Pi3HOro BiKy Big MexaHiyHOi Hanpyrn. OTpuMaHi gaHi Npo Te, WO NMUTOMI MPUPOCTU IHTEHCUBHOCTI
CUHTE3Y KonareHy nig gieto MexaHivyHoi Hanpyrm 36inbLyoTbes 3 BikoM. OTXe, nopir YyTNMBOCTI KITiTUH
CMONYYHOI TKaHWHW OO0 AiT MexXaHIYHOT Hanpyrn 3HMXYETbCA 3 BIiKOM, LLO MOSACHIOETLCA 36iNbLUEHHAM
XOPCTKOCTI MDKKNITUHHOIO MaTpUKCy.

KnitouoBi crioBa: 8ik, KonnageH, iHOyKyis cuHme3y, MexaHidHa Harpyaa.

AGE PECULIARITIES OF CONNECTIVE TISSUE CELL
SENSITIVITY TO MECHANICAL LOAD
0.V.Gamolina

Dependence of collagen synthesis intensity from mechanical load in rat skin and aortas of different
ages has been investigated in the study. The data which are in favour of the fact that collagen
synthesis intensity specific growthes under the mechanical load influence rise with age have been
obtained. Hence, connective tissue cell sensitivity threshold to the mechanical load influence drops
with age. This conclusion can be interpreted by known fact that connective tissue extracellular matrix
stiffness rises with age.

Key words: age, collagen, synthesis induction, mechanical load.
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