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Penenzenror
3a8. kadienpoli GuoxuMmuu CapaToBCKOro rocy1apeTBEHIION0 MEAILITHCKOIO YHIIBEpCH-=
TeTa, MM, npodeccop B 5. bopooyaun;
3a8. Kadenpoit Gnoxusin KyGanckoit MCAMUMHCKOI aKaACMIUM, AMH.,

npoteccop A.M. beikos

B y4eGHO-MeTOANYECKOM NOCOOHI HINOXKEH TeopeTiyeckuiit MaTepuan no GHOXHMHK
COCAHHHTENLHON TKaHuH, KOCTHOIT TKaQHH, TKAHAX 'syﬁa H pOTOBOﬁ JKHAKOCTH, ONMHCaHBbL 61o-
XHMHYECKHC H3MEHCHHUA B INOJIOCTH pTa 1npHM HCKOTOPLIX MAaTONIOrHYCCKHX COCTOAHHAX, ONH-
CAHBI HHGOPBTOPHMC pilGOTb[ no OﬂpCﬂCﬂClllﬂO llll]KO.\lOﬂCKyJU{prIN KOMMOHCHTOB B pOTO-
BOH JKMAKOCTH, BBINOJIHACMBIE CTYACHTAMH Ha 3AHATHAX.

Crpyktypa 1 dopma M3noxeHus MaTepHana COOTBETCTBYCT y4eOHO# nporpamse no
6HONOrHYECKON XHMHH.

Y4eGHoe nocobue npeaHasHaYeHO UIA CTYACHTOB MCAHIIMHCKHX BY30B, 00y4aloUHX-
CA MO crieuHanbHOCTH «CTOMATOIOrHAY,




CrIHCOK COKpalleHHH:

a;-ITH - a-uurebirop npoTennas

az-M - az-Makporaof
a=AT - u)-aHTHTPUNCHH

v-IJ1Y - y-kapGOKCHIAYTAMHHOBAR KHCIOTA
y -HD - 7 -uurephepon

Ala — anauuu

COL - res xosna

ECF - dhakrop xemorakcuca 203MHOGHI0B

GM-CSF - xosnonuecTumyny

IMTOB ¥ MAKpOGaros

G-CSF - KonoHuecTHMyanpyiom
Gla = rankozoamun
Gly — rnnunn

HRP - Genku Gorarsie rucTuamnmnoM (ricre

Hyr — ruipokcunpoansx

HIIH3HH

Hyl — ruapoxe

Ig — um

YHOJIOOYJIHH

IP3 - 1,4,5-unosuronrpudochara

Leu - neifuny

Le - nokyc Lewis

Met — METHOHHKH

M-CSF - KoI0HHeCTHMYIHPYOW i akTop Makpodaros
Me?" - HoHBI METAIOB, € 3apAaoM 2+

Mr — MonekynapHas macca

NAM - N-auernamMypaMoBas KHCIOTa

NAC - N-auetinraoxo3aMus

NCF - ¢akrop xemoTakcuca Hefirpodunos

Pro — npoaun

PPi - nupodocar

PRP - Benku Goratsic nponuHOM

RGD — aMHHOKHC/IOTHAA NOC/EA0BATE/IbHOCTS aDrHHHH-TIHUHH-2CN2PTaT, C NOMOUBI0 KO-
TOpOii GeNKH NPHCOCAHHAIOTCA K KIACTOYHBIM peLETOpas
Str - cTPeNTOKOKKH

TNF - daxTopa Hekpo3a 0myXonH

TGFa, bFGF, TGFB, bFGF — pocToBeie dakTops!

VTP - pa30akTHBHBIH KHILCYHBIT NOJAHMENTHA

AT — aniporeHsl




AI'TT - AHHOHHEBIC TTTHKOMPOTEHHBI
AJID - anenosnumidocdar

AMK - aMHHOKHCIIOTHI

ACII — acnaparuHoBas Kicjiora

API" — apruHuH

AT® — anenosuntpudocdopnas kicnora
BAB - 610/1I0rH4eCcKH aKTHBHBIC BCLIECTBA
BAJI - panuu

AT — rniKo3aMItHIIHKaH

I"AIl — ruapokcHanatiT

'K —r110KOKOpPTHKO MB!I

['JIM - rnuuun

I'JIY — rnyramiioBsas KHcioTa

'K - I'nanyponosas kuciora

'®J1 - rnnnepodocdonimuan

J1 — nanuTon

JUK - JlecueBas *XNAKOCTH

JJHK — nezokcupubonykiIcHHOBAA KHCNOTA
XKKT — %enya04HOKHIICHHBI TPAKT

HO - nuruGurop ocTeOHHIYKUHH

HJI- — nurepneixkiu

WIIE — w3onefiumu

H®D - nutepdepon

HOP - uncynunononobueie hakropel pocta
HOT — n3oanekTpuucckas ToMka

xJla — K10 janbTOH

KI'II - KaTHoHHbBIE rMHKONPOTEHHLI

KT = kansuuronun

KCH - kucnoroctabunsisie HHIHGHTOPSI
KC — xkeparancynndarsi

KJI1 — xonnaren I Tuna

KIT - xo3gduunent nponnuaemocti

KCED - kansuniiceiouue Genku aManm

K® — kucnas docdaraza

KD®P - kocTHOIKCTparnpyemole hakTopsl pocta
JIEHN - nefiumu

JINU3 — nu3un

MEK - MopdioreHeTuueckue Genki KocTi
MB - membpaniibie Be3uKynsl

MITI - MakpoMoneKkynapHble MHKONpOTEHHbL
M.M ~ Monekynspuas macca




MIIO - Mieaonepokcuaaia

MPHK — matpu4nas puGoHykIeHOBaA KHCAOTA
HKE - uckonarenossie Geaxu

OA - okcanoanerara

OCH — ocTeoHexkTHH

OK — ocTeoraibtUMH

Ol - oCTCONOHTHH

Il - npotenaza

[TAATL — noanakpuiaMuanstii reas

[1I" - npocrarnanani

TTHXKK - nonMHeHAChILUCHHLIC AHPHRIC KHCIOTH
TITT — naparropMon

1D — nupodocdaraza

CEP - cepun

CXK - cntoHHbIE Kene3b!

CK, SP - cekperopHbiii KOMNoHeHT IgAs

CIIO - Cnionnas nepoxcuiasa

CTT — coMaToTponuEiii ropMon

Tin - NOAYNEPHOI AH3IHH

TX - Tpombokcan

DADC — 3’-docdoanerosmn-5"-dochocynspar
DAIl - gropanatnT

OI'T1 - docdocoaepAallne rHKONnpoTEHHb
OPH - ®MakTop pocTa HEPEOB

@OPC - dakTop pocTa ckenera

®PD - daxTop pocTa InKacpMuca

XC - XouapoHTHHCYNE(aATEI

UAM® — wiKIHYecK i anero3uEMorohochar
UMD — unkIHHCeCKiit ryaHosnHmMonogocar
[[HC — uenTpaibHas HEPBHAA CHCTEMA

LI[13 — uensb nepeHoca 3NEKTPOHOB

LD wenoyHoit pocdoTassl

OI' — acTporeHs!

DJITA - aTHIEHAHAMHHTETPAaLCTAT

DP — 3HAOMNAIMATHYECKHIT PETHKYTYM




BMOX¥MMA KOCTHOR T

rnasa 1 COCTAB U CTPOEHME COEOUHUTENLHOM TKAHMU,

o " PLIY o 1{E32
Coennurennuple TKaHN — WHPOKO pacnpocTpaHeHHBIC TKauH MC3ICHXHMHOro resesa

Coennnnrensuas tkanb Boinoanset Gynkunn cTpykTypsl, iidopMauuonoro ogecneenis,
MEXaHn4cckoil, nMyHHoit # GakTeprosiornyeckoii 3atunTel. Boiiensior BoAOKHHCTBIC TKAHM H
TKAHH CO CNEUHAILHBIMH CBOMCTBAMH: IMOPHONANLIYIO, PETHKYIAPHYIO 1l #uposyo. Bo-
JIOKHHCTRIC TKAHK Pa3Ae/IfioT Ha puIXiyto, o0pa3yloulyio CTPOMY BCEX OPraHos, i IIOTHYIO
odopsiennyio i neodopanennyio. B nonocti pra uenoseka NpeAcTaBACHO HECKOILKO pii-
HOBHJIHOCTER coeMunTenbHOil TRanu. JIng COCAHNNTENLHON TKaHW XapakTepHO Hanu4yHe
PA3HBIX BUAOB KJICTOK W 3HAYMTEIBHBIT MPOUCHT MEKKICTOHHOrO BeutecTsa ot o0nema TKa-
HH

Knerku coemmimrensupx Tkaneii — dubpobnactsi, makpodary, Tydnelc kieTku, neii-
KOUNTSI, MiaIMaTiHyeckme, MePHLNHTHI, AAHMONNTE]

Kiterku coemuntensioil Tkanu (B 3aBHCHMOCTH OT BLINONHACMOIE (YHKIHK) MOXHO
PAIICANTEL HA TPH OCHOBHBIC TPYTINLI

(a) KneTkH, OTBETCTBCHHBIC 32 CHHTC3 MOAICKY) BIICKJICTOMHOrO BCLICCTBA I MO~
AepAaHie CTpykTypHOIli UeOCTHOCTH TKai, B coe/tmuuTensibix TRaHAX 910 (pubpodnactel
MexanowiTel — obuiee HanMEHOBANKE TAKIIX KICTOK COCAMHHTEALHAIX i CKEMCTHBIX TKa-
Hell. K inm otiocar, nomumo dpuGpoGnacros i ¢pudpounTos, XoHAPOONACTE! H XOMAPOUMTEI,
OCTCOGAACTBI It OCTCOUNTI, OIONTOGNACTBI, PETHKYNSPHBIC KIETKH.

(6) KJeTkH, OTBETCTBEHHLIC 32 HAKOMICHHE 1t META00JIM3M KHPA, — AAHNOLHTBI,
ITH KIETKH 00pasyloT X HPOBYIO TKaHb

(8) Knetkn ¢ saumteivie dynkumamn (B T.4. MMMYHONOFHMECKHMIE): TyHHbIE,
Maxkpocari it Bce THnb! NefiKOUNTOB

OCIIOBHLI.\!H KOMMOHEHTAMN MEAKIIETOYHOIO MaTpHKCa ABJTAIOTCA:

® PAsnUUHbIe BI/ILI KOAAGZENa, NPUIAIOLUHE TKAHAM POYHOCTS,
* HexomazeHogsie Genku, PEHMYLIICCTBEHHO BEITIONHAIOLINE (hYHKLIHIO AAre3 s,
® 2nuKonpomewitst, npOMeEONUKAHbL U 2UANYPOHOEAR KUCTOMA, CBA3LIBAIOLLINEG BODY H
NPHAAOILHE TKAHAM YNPYrOCTh
1.1 KOJIJIATEH.
K

o/inaren, HanGosiee pacnpoCTpPaHEHHsIl 6ENOK MICKOMHTAIOUNX, OCHOBHOM CTPYK-
TypHEIfi Genok MexkneTouroro Marpukca. Ou cocrasnser ot 25 10 33% obuiero KonuyecTsa
Oenika B opraHuame, T.e. ~6% Macce! Tena, 00pasyeT OCHOBY CYXOXHHIl, KOCTell, KOXI, 3y-
008 1 xpauieit. CTPyKTYPHOI eanHHuUeii KOLTAreHOBOrO BOAOKHA ABIACTCA TPONOKO/TareHo-
BaA MONCKyNa, COCTOALIAA M3 TPEX MONHNCMTHAHBIX UENell, KkAas W3 KOTOPHIX COACPKHT
okono 1000 amunokiCAOTHBIX OCTaTKOB. B 3aBHCIMOCTH OT yHKUMI KOJUTarcHa ero nos-
MENTHAHBIC LCNH 11160 HACHTHUHEI, TGO HMEIOT I0BONBHO GAH3KHE NOCTEN0BATENBHOCTH.
AMHHOKHCNOTHBITI COCTaB KO/NArena HeoGBIYeH. Bo-nepBrix, npumMepHO 0aHy TpeTh
BCCX OCTAaTKOB COCTAB/AIOT OCTATKM FAMLMNA, H, BO-BTOPBIX, HMEETCA GOMBILOE YHCIO OCTAT-

KOB NpoJinHa. K]’)OMC TOro, B KoJularcHe BCTPCHAIOTCA OCTATKH JIBYX aMHHOKHCIIOT, o0s14HO




se obHa uapoxcHnuiuEa. boxossie nenu ITHX

IOKHCNIOT CO;

nny, NpUCoeaNHCHHYO K OJHOMY W3

POAHLIX ATOMOB BMECTO ATOMA RONOPOIA. [ MAPOXCHOPONMPOBAHHE OCYILCCTBAACTCA

LHL‘IIH’!IH'!C’, KHMH (;, NOC/IC BETIGHCHHA ITPOTMHE MW IWIHHE B NOANTICH

-

HAHYIO
ens KkoanarcuHa

asHOCTHL 60ns

AMHHOKHCIOTHAA NOCaejoaTe i HacTH LICTTH KOAJarcHa npeacrassicHa

PEryniapHo NnosTOPAKOLL Mt Gly = X = Y, rae Gly — ranunn, X u Y moryr

TOTHBMH

ObITE MPOMIBONLHBIMM AMHMHO [lponwnit (Pro) wawme scrpeuacrtca s

nonoxenus X, Toraa xax ruap Hio B nowoxennu Y. T

NHYHBIH f:n:‘.:l MCHT nocacaoearc

- Gly = Pro- Hyp - Gly -

BATCIIAHOCTE

Takan peryi1spHas noc
J

KonAnarcHorof crnupaneio, B yuactrax u3 nepn

pauix 16 ocratkos y N-xo#

ocrarkos y C-xoHUa NOAHNENTHAHOR LENA KOANAreHa NoJ06HOMN perya

HHH aMHHOKHCIOTHBIX OCTATKOR HE fl'f)!{],'lf KHBACTCA. JTH CeI MCHTEL, H
rHaaMi, HMCIOT I'?()ll’:'lp‘-tll{}‘.'r’l_ OTIH4YHYHO OT KOJ1AarcHoso ] cnupanu
Oaunovnas MONKMNCNTHAHAA LEeNns Koanarcua NpHHKUMACT f;"l oMYy Cnupanu, B y.)]npq,i

Y aMHHOKMCJIOTHLIMH OCTaTKaMu BAO/L OCH cocTasader 0,29 um, a Ha oamH

pacCTOANMUE MC

BHTOK CMIHPAIH NPHUXOAUTCA HEMHOINO ME OCTaTkos Cﬂif;?;‘.‘lb OKa3IBIBACTCA JICBOM B

TOM CMBIC/IC, YTO €C/IH NATLUL! NEBOI DKM MONOAHTE TaK, YTOGL OHN NPOCACAUBATH MYTh
Gl = X2 - Y3 - G4, 1o Gonswoit naneu 6yzer ykassigars nanpasnenue ot N- x C-koHuy.
Mexay atomami OCHOBHOM LENK 0AMHOYHOIO NOJHNEHTHAA BOJOPOAHLIX CaRlel He obpaty-

erca. Tem He MeHee Takas koH(opmauua (3ua

, HEM a-CIIHpas, ¥
KOTOpOH paccroanue mexly ocrarkamu coctasazer 0,15 HM) OKa3sIE2€TCA NPEANOYTHTE b~

HOW IS NOJIMMCNTHAHOM LENy, coaepAalueil MaCCHBH

AC l?}prOJHJHHOH!.IL‘ KO/bLA OCTATKOB
MPOJIHHA K THAPOKCHNPONIHA

B TpoiiHoit KOUT2reH0 B0 CNHpanH TPH OAMHOYHBIC KOLTAreHOBLIC LEMH YIOKeHb! Na-
paLIe/IEHO # 3AKPYYEHBl 0AHA BOKPYT ApYrofi, 00pa3ys noxoxylo Ha KAHAT BHTYIO CTPYKTY-
py. Takoe 3akpy4iBanie OKa3bIBACTCA BOIMOAHBIM 01aroaapa HATHYHIO ¥ JEBLIX OJHHOY-
HBIX KONareHoOBbLIX cm'.p;mcﬁ TIPZJBG}‘{ CB'JpXCﬂle'H','!L‘LU{H‘ KOTOP}‘K) MOAHO Ha'-).'IIO,]ZIH. no
pesynbTHpYyroweMy emeernio A-uend npu nepexone ot Gl k G4 (G1 u G4 - 310 rauumHo-
BBIC OCTaTKH, CTOSIUKE COOTBCTCTBCHHO B MEPBOM H YCTBEPTOM nonoxeHxax). Oaunoynas
uens Komnarexa coaepxut npusmeps#o 1000 ocrarkos, a AnuHa MONEKYAbl TPONOKO/IAreHa
COCTaBAACT Npy 3TOM 0k0s10 300 HM

['nuMH — eAMHCTBEHHBIH OCTATOK, KOTOPHI MOKET PacnoaaraThca B6AHIK OCH TPoii-
HO# CMHpanH, NOCKONLKY HMEIOWErocs TaM CBOGOAHOIO NPOCTPAHCTBA HEAOCTATOMHO A
pasMELLCHUR N10001 Apyroii, Gonsiueii no 06bénmy, Gokoeoit ueny. Ha oauu BHTOK 0aKHOY-
HOIl UenH NMPHXOAMTCA NMPUMEPHO TPH OCTATKA, MOITOMY B KaKIOM TPETHEM MOJOKEHHH
aMHHOKHCIIOTHO NOCNEA0BATENLHOCTH JOMKEH CTORTE IMHUHH. BOKOBLIC LenH nocnenosa-
TeNABHOCTH X 1t Y HAnpasneHs! B CTOPOHY OT OCH TPOHHOM CNHPATH K MOTYT GbITh GOMBLIMMH
no o6uEMy. B TpoiHO# cnHpany cyulecTeylOT BOAOPOAHbIE CBAIN MEAIY aMHHOTPYnnoi (-




BHOXUMHMA KOCTHOM TKAHA.

N-H) xa#a0ro BHYTPEHHEro FIHIIHOBOTO OCTATKA H KapGOKCHABLHBIM OCTATKOM (-C=0)
JApyroii uenu

[Ipn opmitpoBanum GuGPHUT MOACKY/ILI TPOMOKO/UIArCHA PACIONAraloTCa CTynen4a:
TO, CMELIANCH OTHOCHTENLHO APYF APYra HA ONHY MCTBEPTH AUTHHBL, 4TO NpiacT (uGpuiias
XAPAKTCPHYIO HCHECPYEHHOCTH

Konnaren - 370 cemeiteTso 6anakopoactsentbix huGpuanapinix Genkon

[eHbl KONNArcHOB NOKATHIOBAHL! B pasHbix Xpomocomax. CraniaprHoe Ha3BaHHE rena
(nanpimep, COL1A2) cocront u3 naisanus rena COL (ot collagen, kosunaren), THNA KojU1a-
reua (I, IT w t.21.), nacutudmikatopa nonunentuanoil uenu (A2, rae A, B u T — a66pesua-
Typa ot alpha, betau a4, |, 2 M T.A. — NOPRAKOBLI HOMEP LCMTH)

B pazueix TRauax npeobnanaor pasieie THNL Koularcha (tadn. 1.1), yro onpeaenser-
cs TOll POsLIO, KOTOPYIO KOJANAarcH MrpaeT B KOHKPETHOM oprade man Txaun. Hanpimep, s
CYXOXKHAHAX KoJunarcH Oﬁpal)'CT MAOTHLIC MAPAICIBEHLIC BONOKHA, KOTOpPLIC JIAK0OT BOIMOXK-
HOCTh ITHM CTPYKTYPaM BbIACPXiBaTH GOMbIIME MEXAHHYECKHE HATPY3KH, @ B 3aXHBaAOWeEl
panec oHu ur])crnpoumu.l BECbMA XaOTHYHO

TabGanua 1.1
Tunw Koanarenon

Tunu ennt Txanu u opranu

| COLI1A1, COL1A2 Koxa, Cyxoxunus, KoCTH, pOrosua, NIaucKTa, apTepitt, ne-
Yellb, ICHTHH

Il COL2A1 XPpAli, MEXTI03BOHOYHBIC IMCKH, CTEKIIOBIAHOE TENO, POro-
Bl LA

I COL3A1 ApTEpiti, MaTKa, KOAQ NJI0/A, CTPOMa MapPCHXHMATOIHBIX Op-
ramos

13Y COL4A1-COL4A6 Bazanbhbie MenOpasnul

\4 COLS5A1-COL5A3 MHHOpHEIT koMnouenT Tkauedl, cogepxkaunx komnaren [ u 1
THIOB (KOAQ, POrosHua, KOCTH, XPALLM, MCKNO3BOHOYHEIE IHC-
KH, nnauenTa)

VI COL6A1-COL6A3 XpAu, KpoBCHOCHBIC COCYAb!, CBA3IKK, KOXKaA, MATKa, NETKHE,
MOYKH

VII COL7A1 AMITHOH, KOXKa, NHLICBO/L, POrCBHUA, XOPHOH

VIII COLBAI1-COL8A2 Porosiiua, KpoBEHOCHLIE COCYbI, KyLTYPAILHAR CPEAA FHM0-
Tenns

X COL9A1-COL9SA3 Txanu, conepxaunte konnareu [ THna (XpRuut, MCKIO3IBOHO-
HBIC ICKH, CTEKTOBHAHOC TENO)

)s COL10A1 Xpawu (runeprpodu posannsie)

X1 COL11A1-COL11A2 | Txaun, coacpxauyie komnarex I Tina (Xpauiu, MEKNO3IBOHOY-
HBIE IMCKH, CTERNOBUANHOC TEN0)

XII COLI12A1 Txanu, coneprcaumte komnarex [ THNa (KoKa, KOCTH, CYXOKH-
s, np.)

XIII COL13A1 Muorue Tkani

XIV COL14Al Txann, conepxamme komnaren [ Tna (Koxa, KOCTH, CyXOKii-
nus, ap.)

XV COLI5A1 Muorue Trahn

XV1 COL16Al MHuorue Tanmn

XVII COLI17A1 CeMunecMoconmbl Koxi

XVl COL18A1 MHore TKaNH, HANPUMEp NeYens, MOYKK

XIX COL19A1 Knerxit paGaoMuocapkosbi




Jraunl CHHTEIA M cojpeepanuA Ko L1arceua
Cuures u CO3pcBAKKC KOANMArcHa - CAOAHBIA MHOTOITAMHLIA npouccc, HavYMHamw-
WMACA B KICTKC, @ JABCPLIAIOUIMACA B MCAKICTOYHOM MaTpukce CHHTEI M COIpPCBIHME
KOJUIAreHa BKIOHAOT B ce68 Lenslil pAa NOCTTPAHCAALMOHHBIX HIMEHEHHHA.
! CHHTC3 MOJHNENTHAHBIX L1eneH
*  IWIPOKCHIMPOBAHHME MPONMHA M Ax3nuHAa ¢ obpazosanuem ruapokcanpoauna (Hyp)
u ruspoxcrnniuna (Hyl),
» FIHKOIHIIMPOBAHKME THADOKC
®  YacTH4YHBIA NMPOTEONHI - OT
KOHIICBAIX NPONCATHIOR,
= olpazosauuc TporAnoft crnupa

e «CHIrHANTLHOIO» MenTiHaa, a taxxe N- u C-

-~
2
e [y
- bt | [ Fseeyregrars P
. 23} |
e e inat

——————————

o[ e

ST e 1
; ‘:-!‘--.‘.{-
! .-E_-vvtr;r\;;;‘
Ik-eaa-do-nnl_ Y ———— T
| S
CHg ° Om >
-;;?mw—'r"_' L e B ol
o

IPucl.]1 CunTes i1 co3peBanHe KojiareHa

Cunme3s noaunennuoHsIX yeneit KoLIazeHa.

ITonunenTHaKble LenH KoJularcHa CHHTE3IHpPYHOTCsR Ha puBoco.\tax, CBA3AHHBIX C MCM-
(GpaHaMu JHAONNaIMaTH4eckoro perikyayma (3P), B eune 6onec WIHHHBIX, 4EM 3pE/IBIC Lie-
MK, NPEAUIECTBEHHHKOB - Npenpo-a-ueneif, Y ITHX NpeauecTBeHHUKOB HMEETCA rHapodhos-
FHBI «CHIHANBHBIHY MenTHA Ha N-koHUE, coaepxawui okono 100 aMHHOKHCAOT

OcHoBHas yHKUMA CHPHANLHOMO NENTHIA - NOCTYTUIEHHE MENTHAHBIX Lened B no-
mocts IP, [Nocne BeinoNHEHHA ITOR (YHKUHH CHIHATbHBIA NENTHA CPATY KC OTILEIUIACTCA.
(CHHTE3HPOBAHHAA MOJICKY/IA MPOKOJLIAreHa COACPAKHT JONOMHHTENbHbIE YHacTKK - N- u C-




BMOXMMUA KOCTHONW TXaHu.

KOHLUEBBIC nponentibl, simeroue okono 100 u 250 aMHHOKKCAOT, COOTBETCTBEHHO. B co-
CTaB NpPONENTHAOB BXOJAT OCTATKH LMCTEHHA, KOTOPHIC O0PA3yIOT BHYTPH- 1 MEKIENOYEY-
tbie (tonuko B C-nenmunax) S-S-ceaiu

Konuessie nponentast ie o6paiyioT Tpoiilylo cimpais, a (GopMupyloT r106yasapHbIc
nomenbt, Otcyrcrsie N- w1 C-KOHUEBBIX MCATHAOB B CTPYKTYpPE NpOKoJUlarcHa Hapyuliacrt
npasunsHoc JOpMIpOBaliKE TPOIiHOI cnipany.

Ilocmmpancaayuonnsie modugpuxayuu konnazena. [ udpoxcunuposanite npoRuHa u au-
suna. Ponv eumamima C.

l'lmpoxcunuponamle NMPONMHA M JIK3IMHA HAYNHACTCA B NCPHOI TpilllCJ'lﬁullll Koanare-
Hosoii MPHK na pi6Gocomax 1 npoaoskaercs 1a pactyulieii oaunenTiaHoi ueny siuiots 10
c€ oTaenenus ot pubocom. IMocse oGpazosanna TPoiiHOH cnMpany aanbHewee rHAPOKCHN-
POBAHMC NPOAHNOBLIX M JIM3HIIOBLIX OCTATKOB NnpekpauacTes. Peakuin rIpoKCHANPOBAHIA
KaTATHIHPYIOT OKCHIreHasnl, CBA3aHHBIC C MCMGpaHaMlt MHKpOCOM l'lpommosblc W AH3HN0-
Bbie OCTATKH B Y-nonoxenun nentuaa (-rnu-x-y-).. MOABEPraloTCA ACHCTBHIO, COOTBETCT-
BCHHO, NPOMIN-4-rHAPOKCHNAIE! M NN3NA-S-ruapokcHnasel. [Tponnn-3-runpokciunasa aeiict-
BYCT Ha HECKOTOpbLIe OCTarky nponuka B X-nonoxennax. HeoGXoanMbeIMH KOMIOHEHTAMH
JT0#i peakumi ABNAIOTCA «-kerornytapar, O; u sutamun C (ackopdunosas kucnota). Jlono-
POM aToMa Kucnopona, koTopslii npucoeaunserca k C-4 nponuua, asaseres monexyna Oy,
BTOPOii atom O; BKIIOYACTCA B CYKUIHAT, KOTOPLIil 06pasyeTca npi AckapGOKCHAIPOBAHIIHN
Q-KETOTNYTapaTa, a H3 kapOOKCHIBHON rpynnsl a-KeTorayTapara oopasyercs CO;

THAPOKCHNA36l NPOMHHA M NH3MHA CONEPAAT B AKTHBHOM LCHTPE aToM xenesa Fe®'.
Jas coxpasenus atoma kenesa B Geppodopme HCOGXOAMM BOCCTAHABAMBAIOUIMH ArcHT
Pone 31010 arenta BEINOAHAET KOGEPMENT rUAPOKCHIA3 - acKOPGHHOBAA KHC/IOTA, KOTOPas
JIETKO OKHCJIACTCA B aernapoackopbiiosyio kiucnoty. OGpaTHoe npeBpaleHHe MpOHCXOAHT
B (JCPMCHTATHBHOM NPOUECCE 3a CHET BOCCTAHOBAEHHOND rayTaTHOHA.

rllnpoxcnnupoaamlc npoanHa Heo6XoauMo wia cradunu3aumu TPOHHOIT CnHpany Kon-
narcya, OH-rpynnsi ruapokcunponuua (Hyp) yuactsyior B 0Gpasosanmit BOLOPOAHLIX CBA-
3eit. A rHAPOKCHIHPOBANME NH3MHA OYeHs BAKHO NA nocnenywuero obpaosanns Kosa-
JICHTHRIX CBAICH MCKITY MOTIEKYNaMK KoJUlarena npi cGopke komnnarenossix Gpuopmut. ITpi
UMHre - 3a00/1€BaANIH, BLIIBAHHOM HEAOCTATKOM BUTaMitHa C, HApyLIACTCA MHAPOKCHANPOBA-
HHUE OCTaTKOB NponKia 1 au3KHa. B peaynstate 3T0ro o6pasyiorcs MeHee MPOYHBIC M CTa-
GUNBHEIC KOMNArCHOBEIC BONOKHA, YTO NpHBOAMT K 60LLIOH XPYNKOCTH i JIOMKOCTH KpPOBC-
HOCHBIX COCYNOB C pasBHTHEM UWHrH. KiuHMYeckas KapTHHA UMHTH XapaKTCpH3yeTcs BO3-
HUKHOBCHHEM MHOXCCTBCHHBIX TOHCUHBIX KPOBOM3NMAHMIL MIOA KOXCY M CIHIHCTIE 06004~
KH, KPOBOTOMHBOCTBIO AECCH, BhiNaNCcHKEM 3y00B, aHCMHEiT.

Tocne 3asepuicus THOPOKCHIMPOBAHHMA MPH Y4aCTHH creuH(HYEeCKHX TIHKO3IWI-
TPaHC(Cpa3 B COCTAB MOMEKY/IBI NPOKOJLIAreHa BBOAATCA YIeBOAHbe rpynakl. Yale cero
ITHMH YTICBOMAMM CITYXKAT raNakTo3a WM AHCAXAPH/] MANAKTO3MINIOKO03a.

Onu obpasyiot kosanenTHyio O-rnunko3nanyto cesss ¢ 5-OH-rpynnoii ruapoKCHIN3H-
1a. TNHKO3MAMPOBAIHE rMAPOKCHANIHHA IPOHCXONUT B KOJUIarene, euté He nperepnesieM
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SUOXAMAA ¥OCTHOR TKaAHA.

—TH3AUHH, K 3aBepluacTtca nocae obpatoeaina TpofiHo# cnupand. Yucao yracROAHBIX
M1l B MONIEKY/IC KO/LUIAreHa 3aBMCHT OT BuAa TkanW. Tax, HANpUMCEP, B KOMIArcHE Cyxo-
=i (Tun [) 710 YKCno pasko 6, a B koanarexe kancynsl xpycraauxa (tun IV) <110 Poas
=/JICBOJIHBIX FPYTNIN HEACHA, H3BCCTHO TOJIBKO, 9TO NpPH HACACACTBCHHOM 3a60/CBAHMH,
~4HOH KOTOpPOro ABASCTCA ACHUUHT AHIMArHAPORCHAa3M (cuuHapom Iaepca-[lanno-
—oBa, Tin VI), conepAanne ruapokciuiniInHa ¥ YrCBONOB B O6PaIVIOUIEMCS KOMIAreHe
mCHO, BOIMOACHO, 3TO ABAACTCA MPUUHHON YXYALUCHHA MEXAHUYCCKUX CBOMCTB KOKM M
K Y /I0jIcH ¢ 3TiUM 3a00neBanues

-Gpmo«anuc NPOKOANAZENA U €20 CEKPCYUA & MEHMCKAEMOUNOE NPOCMPBAHCMED
Tocne MIPOKCHAHPOBAHMA H IIHKOTANHPOBANMA Kax1aA Npo-a-uens COCIHHACTCA

PO/IHBIMM CBA3ZAMM C JABYMA JAPYTUMH Npo-G-uenAmu, oGpasys TPOAHYIO CnHpads Npo-
JrcHa. JTH NPoUecCh NPOHCXOIAT ewé B npocsere P M HaunHaoTCA nocae obpaiosa-
mEALENOYCHHBIX AMCYNbGHAHBIX MOCTHKOB B 06GracTH C-koHUCBRIX nponenTiaos. Ha
10/1CKY/IbI IPOKO/UIAreHa NepeMeliaroTca B annapat [onsaau, BKIHYAI0TCA B CCKPETOp-
NY3LIPEKH H CCKPCTHPYIOTCA B MEAKKICTOYHOE NPOCTPAHCTRO

Yopazoean e Mponoxoanazena.
B MeAKICTOMHOM MaTpHKCe KOHUesbie nponenTuas! konnarexdos I, I u III Tunos or-

1AI0TCA cneuHHYECKHMH NPOKONTareHnenTHAa3aMy, B pe3yasTate 4ero ofpasyiorca
KY/1bl TPOTIOKOJLIAreHa, KOTOpbie H ABIAOTCA CTPYKTYPHOR CAMHMIEH KO/LTArEHOBHIX
. [Ipu cHIKEHHH aKTHBHOCTH 3THX (epmenToB (cuHapom 3aepca-Jlauno - Pycako-
n VI[) koHueBble NPOMENTHAL! MPOKOANAreHa HE OTUIETUIAKTCA, BCIEIACTEHE Yero Ha-
cerest 00pasoBaHMe TPOMOKO/UIAreHa M Janee HapyllaeTcA O0pasOBaHMe HOPMATbHBIX
IrCHOBBIX (huOpHIL.

W komnarenoe Hekotopsix THnos (IV, VIII, X) xoxuessie nponenTuas! HE OTLICILAOT-
[FO CBA3aHO C TCM, YTO TAKHE KOJUIarcHsl o0pasyloT He QubpHLIL!, a ceTEnoaobHEIE
TVpbl, B JOPMHPOBAHHH KOTOPLIX BAKHYIO POk HrpaioT koHuessic N- u C-nenTuast.

OcolennocTs CTPYKTYPH! K QYHKIEH PAIHLIX THOOB KO/LTArCHOB

B! HacTosiuee BpeMA H3BeCTHO 19 THNOB KOMIarcHa, KOTOPBIE OT/IHYAIOTCA ApYr OT
NMo NEPBHYHOIN CTPYKTYpE MENTHAKBIX LefeH, Mo GYHKUMAM M NOKATMIAUMA B Opra-
. . BapnanTtos a-ueneii, 06pa3yiomux TpoitHylo cnupans, ropaino Gonswe 19 (okono
125 0G03HAYCHUS KAKIONO BHIA KOLTAreHa roas3yloTcs onpeaenérHod Gopmynoi, B
oifif THN KO/NareHa 3amKChIBACTCS PUMCKOI UNPOit B ckoOkax, a /1A 0GO3HAYCHHA a-
| oCnoNB3y10T apabekie undpst: Hanpumep kosuiarenst I u 11 Tuna o6pazosansr uacH-
IMIM a-LenaMu, uX Gopaynsl, cootserctaeHHo [a) (IT)]s u [a; (IU)]s; xonnarenst I u IV
 ARMIAIOTCA eTepPOTPHMEPaMH H 00pasyloTCa OOBI9HO ABYMA PA3HBIMK THNAMK a-uenei,
pM1yabl, cooTsercTBeHHO [ay(1)]2 ax(I) u [a,(IV)]:ax(IV). Huaeke 3a ckobkoit o6o3Haqa-
MMYHICCTBO MACHTHYHBIX a-ueneii. 19 THNOB KOMIAareHa MOAPA3ACAAIOT HA HECKOABKO
OB B3 3ABHCHMOCTH OT TOTO, KAKHE CTPYKTYPEI OHH MOIYT 00pasoBLIBATS:
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ST oo CNLIACSHA B OPTAHNIME MCIOBCKA COCTARMANOT KOAAAICHEL I, II = 111 TitnoB,
crmps BRpEeRT osess npoMitbie GpuOpuiel. OHl ABAAKOTCA OCHOBHBIMMH CTPYKTYPHBIMH
ST 20CIS0S @ TXANEH, KOTOPbIC HCTIEMTHIBAIOT NOCTOAHHYO IK NEPHOAHICCKYIO

TATWIKY (KOCTH, CYXOXKHIMA, XPALUIH, MEANOIBOHOYHBIC JHCKH, KpOBCHOC-

TIECNS WSCTBYOT B oﬁpa:;onauuu CTPOMBI NapeHXHMaTO3HAIX OpraHos. ITo-

v meemareese L D [I1 THOOB HacTO HA3BIBAIOT MHTEPCTHUMANSHEIMK. BO Beex MuHepa-
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=== wos— & |

mEene cmie ThmomETEDyeTcs, o6pasy wunpokue duSpunnsl. Komnares I Tna, HaobopoT,

1550 ruapokcunuposan. Konnaren I1I Tina conepxuT Goaswoe
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Buoxummua KOCTHOW TKaHHU.

KCHJIHIMHA C 00paIOBAHKEM PEAKTHEHBIX ANLICTHI0B (ALTHIMHA M rUIPOKCHANNHIM-
ua). Jl1a oTix peakuuii HeoGXOANMO NpUCYTCTBHE BUTaMiHOB PP u By

= 006pa3oBaBLIKECA PEaKTHEHAIC ANEACTI/IM YHACTBYIOT B HOPMHPOBAHHM KOBATCHTHBIX
cBalell Mexay co0OM, a Takxe ¢ IPYTHMHM OCTATKAMM JTHIHHA WA THIPOKCHIXIMHA
COCE/IHMX MOJIEKYA TPOMOKO/LIAreHa, ¥ B PE3YNLTATE BOIHUKAIOT nonepednsie «Jlui-
JIu3-clunBKu», cTabunnsupyrowne Gubpunisl kolaresa

. >
/ ,

( ¢
H-N N-H
I ]
H-C~-(CHz)s— CH=N-(CHzl-C-H
] i
O=C C=0

;

Pruc. 1.2, lluddosl ocnopanus, 00pazopanHbie U3 GOKOBLIX LeNeH MMIUHA i ALTHINHA.

Lnggossr ocHoBanita Gosee YacTo BCTPEY2KOTCA B CYXOAMIUAX, @ ATA0MbHAA KOH-
eeHCALMA XAPAKTEpHA JUiA KOCTeH # 3ybos. Okono 25% mMonekyn Tponoxo/uiareHa pacnaja-
>71reA, He o6pasys dubpin. TMonyuusinecs parMeHTsl BLIMONHAIOT CHTHAMBHBIC QYHKIMK
11 CTHMYNHPYIOT KoJutareHoreHes KonuuecTso nonepeuHsix cease 8 Gubpunnax xoiarcHa
3:aBHCHT OT (JyHKUHK M BO3pacTa TkaHK. Hanpumep, Mex1y MonekynaMu KoajJareHa axiio-
Bia CYXOXHIHA CLUHBOK OCOGCHHO MHOro, Tax Kax JUIA 3JTOH CTPYKTypsl BaxHa Goasluad
mpo4HOoCcTs. C BO3PacTOM KOMHYECTB MONEPEYHBIX CBA3EH B GROPHITAX KOILIAreHa BO3pacTa-
€sT, YTO MPHBOAMT K 3aMEUICHHUIO CKOPOCTH €ro 0OMEHa Y NOAHIILIX H CTAPLIX MOACH.

TTpi CHIKEHHW aKTHBHOCTH JIM3MIOKCHIA3E!, @ TRKKC NPH HEAOCTATKE MEAH WIH BH-
tramuioB PP unu B¢ Hapylactces o6pazosasne nonepeyHsIX CUIKBOK H, Kax CACACTBHE, CHH-
HKAIOTCA MPOYHOCTH H YNPYroCTh KO/LIAareHOBLIX BOJIOKOH. T2KHe CTPYKTYpSI, Kak Koxa, Cy-
¥XO>KH/THSA, KPOBCHOCHBIC COCY/IbI, CTAHOBATCA XPYNKHMH, JIEMKO Pa3phiBAIOTCA.

Konnazenet, accoyuuposainivie ¢ pubpurravu

DTOT Knacc 00BEAMHACT KO/UIArCHb!, KOTOPLIC BBIMOMHAKT 04CHL BakHY0 GiyHKUMIO:
¢OHH OrpaHHYHBAIOT pasmep (HOpILI, 00pa3VeMbIX HHTEPCTHUMANLHBIMH KOJUIATCHAMH
((npexae Beero, | i Il THNOB), it Y4aCTBYIOT B OPralH3auMH MEXKICTOYHOIO MATPHKCA B KOC-
‘TAX, KOKeE, Xpawax, cyxoxunusx. K sTum komnareHam oTHocaT konnaredst IX, XII, XIV u

XVI tunos. Komarenst 3toro knacca camu GuOpuin He GOPMADYIOT, HO HEMOCPEACTBCHHO
cB3aHbl ¢ (UOPIUTAMH, KOTOphIE OGPa3YIOT MHTEPCTHUHANEHBIE KoLtareksl. K ocoGenHo-
CTAM ITOMO THMA KOJNArCHOB OTHOCAT HanH4dHe GOIBLIOIO KOMHYECTBA MONOKHTENLHO 3aps-
HEHHBIX FPYT, K KOTOPHIM MOIYT NPHUCOEAMHATECA OTPHUATENEHO 3aPAKEHHBIE [/IHKO3AMH-
HOT/IMKAHBI, HANPHMEP, THATYPOHOBAR KHC/IOTA M XOHAPOHTHH-CynbdaT. 310 oGecneyupactT
HX Y4YacTHe B OPraHH3aLii MEKKJISTOHHOIO MaTPHKCa B XPALUE.

Konnazenwl, obpazyroujue cemenodobHsie CmpyKntypsl

K. sTomy knaccy otHocsT konnarenst IV, VIII X Tunos.
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BMOXMMMA KOCTHONW TKaHU.

Ocobennoctsio kosutarena [V THna, cTpyKTypHOro KOMIoHeHTa GasanbHpiX MemOpan,
ABNACTCA TO, YTO MMOBTOPAIOWMCCA CNHPANH3IOBAHHEIC YHACTKH C I0C/ICA0BATENLHOCTLIO
(Inu-x-y) 4acTO MpepHIBAIOTCA KOPOTKHMH HCCIHPAIBHBIMII CErMCHTaMu. DTO, BEPOATHO,
ysenuyusact rubkocts konnarena IV tuma u cnocoGerpyer 006pa3’oBaHHIO HA €ro OCHOBE
CeT4yaThiX CTPYKTYP.

MosieKyibl ITOrO KOJIareHa He MOTyT ACCOUMHPOBATLCA Narcpansho ¢ 06palosany-
eMm Gubpiun, Tak kak N- 1 C-koHUEBBIC NPOMENTHIL! Y HErO HC OTLUENAIOTCH. Ho umecnno
3TH QparMcHTHl YY4acTBYIOT B 00pazoBaHHH OJHIOMEPHEIX (OpM KOJIAreHa, Tak Kak OHH
HMCIOT PAJL MOTEHUHANBHBIX MECT CBA3KIBAHNA (OCTATKYM LHCTCHHA U nu3uHa). Jlucyabdna-
HBIC MOCTHKM M MOTIEPEHHBIC JIN3HHOBBIE CBA3H CTA0MIHIHUPYIOT 00pa3yIoLecs 0JIMrome-
psl. KpoMe 3TOro, Bo3MOXKHbI JATCPATEHBIC B3IAHMONCIICTBUA CNHPANHIOBAHNLIX YYAaCTKOB
pasHbIX Monekys ¢ obpazosanuem cynepcnupancii. B 6azanbioii MeMOpaHe H3 ITHX KOM-

NoHEHTOB IOPMIPYETCA CeTHaTas CTPYKTYPa € reKkcaroHaIbHEIMK gueiikami pamepom 170
HM.

Konnazenel, obpazyroujue muxkpogubpunne

K sromy knaccy oTHocaT komtarcH VI THna, KOTOpblit ABASCTCA KOPOTKOUENOYCHHLIM
Genkom. On obpasyer MukpodHGPHILIL, KOTOPLIE PACTIONATAOTCA MEXKAY KPYMHBIMH QUG-
PHUIAMH HHTEPCTHUHANBHBIX KOJLIareHOB, DTOT KOJUIAreH WHPOKO MPEACTaBNCH B XpAlle-
BOM MaTPHKCE, HO GOMBLIC BCErO €ro COCPAUTCA B MEATO3BOHOYHBIX Auckax. Jse MOCKy-
bl JTOTO KOJUIAre¢Ha COCAMHAIOTCA aHTHNapannensHo ¢ obpasosanuem aumepa. M3 aumepos
00pa3yioTCR TeTpaMepsl, KOTOPBIC CCKPCTHPYIOTCA W3 KICTKH, H BHE KJICTKH CBA3BIBAXOTCA
«KOHCU B KOHeu» ¢ o6pazoBaHHeM MHKpoQHEpHILT

@Oyukuuu kouiarena VI THNa noka NOJHOCTBEIO HEACHDI, XOTS H3BECTHO, YTO €ro MMK-
pOodHEPUIIBL MOTYT CBA3BLIBATECA CO MHOrMMH KOMIOHCHTAMH MEKKICTOYHOrO MaTpHKca:
¢$HOpUNNAMI HHTEPCTHUMANLHLIX KOMNAreHOB, MHATYpPOHOBOH KHCIOTOM, MPOTCOrNHKAHAMH
Mosnekyna 3TOro kKonareHa conepRHT MHOrOYHCEHHBIE nocnenoparensHocT Apr-Inu-Acn
(RGD), noatoMy BO3MOXHO €ro y4acTHe B KNETOHYHON ANre3uH YCpe3 MPHCOCAMHEHME K
MEMOPaHHBIM aNre3HBHBIM MOJIEKYNIAM, HAMPHMCEP HHTErPHHAM.

Konnazenw, odpasyoujue «3anxopenisies gpubpunns:

K atomy knaccy otnocar komnarenst VII 4 XVII THNOB, KOTOpbIE HA3LIBAIOT TAKKE
KOJUlareHami, CBA3AHHBIMU C MHUTENHEM, TaK Kak OHH OOBIYHO HAXOAATCA B MECTAX COCIHH-

HCHMA 3MUTENKA C cyﬁanmennanbnumu CITOAMH.

Konnaren VII Tuna - 0cHOBHOM CTPYKTYpHBIii KOMMOHEHT «3aAKOPCHHBIX» (pHOPHILIL.
OTH GUOPHANEI HIPAIOT BAXKHYIO POAL B MPHCOCAMHEHHH JMHACPMHCA K AEPME, TaK KaK Ofi-
HHM KOHLOM OHH MOIYT NPHCOCAMHRTLCA K lamina densa, Ha KOTOPON JIEKHT KOXKHBIA 3MH-
TeNuil, a APYToi MX KoHel NpoHuKaeT B Gonee rmyGokue cyGonuaepMansHeie CNOH KOXKH H

CBA3BIBACTCA TAM CO CTPYKTYPaMH, Ha3bIBACMBIMH (AKOPHBIC HCKHY.
Karabonuim konnarena

Kax u nioGoii Genok, konnaren ¢gyHKUHOHHPYET B OpraHM3Me Onpefic/iEHHOC BPEMS.
Ero oTHoCAT kK MeaneHHO OGMEHHBAOLIUMCS Genkam; Ty, cocTaBnser HeaenH HIH MECAUBL
PaspylieHue KOTarcHOBLIX BOJIOKOH OCYUICCTBIACTCA AKTHBHBIMI (opmamu KHCnopoaa
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BUOXUMAA KOCTHOV THKAHU.

W/HAK PepMerTaTHBHO (MHIPOAMTHYECK:H)

Harupnuiit kofared He ruapoausyerca olnuusiMi nenTuarkiponazamu. OcHosHO#H
depMenT ero katabo/InIMa - KOJAreHasa, KoTopas paciliernuIAcT NeNTHAHbC CBA3 8 Onpeae-
NEHHBIX Y4ACTKAX CNHPATHIOBAHHLIX 0GnacTeR KoanareHa

Tkanesas xonnazenaia NPUCYTCTBYET Y HC/IOBEKA B PAVIHYHBIX OPranax u Tkauax B
HOPME OHA CHHTE3NPYETCA KICTKAMH COCANHUTENLHOMN TKany, mpekae seero, ¢ubpobaacta-
MH M Makpodaramu. Tkanesad KOANareHasa - MCTAIO3ABUCHMBIA (CpMEHT, KOTOPLIH CO-
aepAauT Zn' B aKTHBHOM LEHTpE. AKTHBHOCTB KOIarcHadbl J2BHCHT OT COOTHOLUCHWA B
MCKKICTOUHOM MaTpHrkce ee axTuparopoe ¥ uuruburopos. Cpeau akTusatopos ocodyio
POb HrpaloT MAAIMMH, Kanukpenn u katencuu B. Tkanesas koanarenaza o6naact Baico-
KOit cneundHYHOCTLIO, OHA NEPEPEIACT TPORHYIO CIHPATL KONIAreHa B ONpeIeIEHHOM Mec-
Te, npusepHo na 1/4 paccroanus ot C-xoHua, MEALY OCTaTKaMu rAnUMHa i nedimua (1m
H3onelHa).

[put kucabtx 3uadcHuAx pH cnxpanieHyro 4acTh MOJICKYIb! KOLIarcHa paclueniaeT ka-
Tencuu By, a OTACNbUBIC (L-CIHPATK H HECTTHPATHIOBAHHBIC YYaCTKH ~ katencud D

OGpasyiowHecs parMeHTsl KOIarcHa pacTBOpHME! B BOJC, MpH TeMnepaType Teaa
OHM CNOHTAHHO ACHATYPHPYKTCA ¥ CTRHOBATCA JOCTYNHLIMHA UIA ACHCTBHUA APYrHX NpOTeO-
nuTHYeCKk (epmenTos. Hapyulenne karabonmsma koinaresa selet k Gudposy opraHos
TKaHeil (B OCHOBHOM MEYeHH H NErkux). A yCHneHue pacnana koalareHa NPOMCXOAMT NpH
ayTOMMMYHHBIX 3a00/ICBaHHAX (PEBMATOMAHOM APTPHTE M CHCTEMHON KPacHOM BOJ4AHKE) B
peayasTare #30bITOYHOTO CHHTE3a KOJUTareHass! Mpy HMMYyHHOM OTBETE

Y MononwiX Joaei 06MEH KoANAreHa NPOTEKaET HHTEHCHBHO, C BO3pacToM (1 ocoben-
HO B CTApPOCTH) 3AMETHO CHHKACTCA, TaK Kak y MOAHILIX M CTapulX TI0ACH YBEIHIHBACTCA
KOJIHYCCTBO MONEPEHHBLIX CLUHBOK, YTO 3aTPYAHACT AOCTYMHOCTH KO/UIArCHA A JCHCTBUA
xonnarenassr. [lodToMy, ecnn y monoasix noaeit 8 sospacte 10-20 neT conepxanue rnapo-
KCHMPOMIHA B MOME (N0Ka3aTe/Is HHTEHCHBHOCTH Pacnana KoJiareHa) MOACT AOCTHIaTh 200
Mr/CYT, TO ¢ BO3PaCTOM JKCKPCUHA MMAPOKCHPONHHA CHixacTca 40 15-20 mr/cyT.

B HEKOTOPLIX CHTYaUMAX CHHTE3 KOJUIAreHa 3aMeTHO ysenuunsacrca. Hanpumep, pub-
pODNACTHl MUIPHPYIOT B 3a4MBAIOUIYIO PAHY M HA4YMHAIOT AKTHBHO CHHTEIXpOBATE B ITOMH
06J1ACTH OCHOBHBIC KOMITOHEHTH! MEKKICTOYHOro Marpukca. PesyasTar JTHX MpoOLIEcCos -
06pa3oBaHue Ha MECTE PaHbl COCAHHMTENBHOTKAHHOrO pybua, cofepxaltero GoabLIOE KO-
JIHYCCTBO XA0THYHO PACMONOKCHHBIX GUOPHILT KoLnareHa.

Peryaruus ofmMena Kosularcaa

CHHTe3 KOJUTareHa perynupyercs pasHsiMu cnocobamu. [Ipexae Bcero, cam KojuiareH “
N-npo-nenTras! Noc/e CBOEro OTIIEVIEHHA TOPMO3AT TPAHC/IALUMIO KOJUTAreH2 M0 MPHHLHITY
OTpHUATENBHOI 08paTHOIT CBA3. ACKOPOHHOBAA KHCIOTA CTHMY/IHPYET CHHTE3 KOJLTAreHa u
MPOTCOrNKKAHOB, a Takke nponidepaunio Gudpobnacros.

Oco6yio pons B PEryNaLHi CHHTE3A KO/LTAreHa HrpaioT ropMoHsl. [11H0KOKOPTHKOKAS!
TOPMO3AT CHHTE3 KOJUIArcHa, BO-NEPBBIX, MyTeéM cHikeHus yposis MPHK npokonnarena, a
BO-BTOPBIX - HHTHOHPOBAHHEM AKTHBHOCTH (DEPMCHTOB NPOTII- M AM3UIrHApoKcHaassl. He-
JIOCTATOMHOE FHAPOKCHIHPOBAHHE OCTATKOB MPOJHHA W JIH3WHA MOBLILIACT YYBCTBHUTEE-
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