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Naea 2

NMOBPEXAEHUA. ANCTPODUN. OBLUUE
NPOABJIEHNA HAPYLUEHUA OBMEHA
BELWWECTB. HEKPO3. AMNOITOS3.
ATPODUA

IToBpexmeHme Takxke Ha3bIBaeTCs ajbTepanueil (ot mart. alteration —
n3MeHeHne). B maTonornu mon moBpeXaeHNEM IIPUHSITO IIOHUMATh N3MeHe-
HUE CTPYKTYPHI KJIETOK M MEXKKJIETOYHOTO BEIIeCTBA, COITPOBOXIAEMOE CHH -
JKeHUEM YPOBHS MX XXU3HeIesITeIbHOCTH. [IpMInHEI, ClTOCOOHBIC BEI3BIBATh
MMOBPEXIEHUsI, 0YeHb pa3HOo00pa3Hbl. OHM MOIYT I€ICTBOBAThH HAIPSIMYIO
WX OTIOCPEIOBAHHO 4Yepe3 TyMOopajbHbie U pedIeKTOpHBIC BIUSIHUS.
K mmoBpekmeHUsIM OTHOCST TUCTPOGUH, HEKPO3 U aTPODHIO.

ANCTPODUMN

Huctpodus (oT rped. dys — HapylleHue u tropho — MUTal) — 3TO KO-
YECTBEHHBIE U KAYECTBEHHbIE CTPYKTYPHbIE U3MEHEHUSI B KJIETKAX U MEXKJIIe-
TOYHOM BellIeCTBE, 00yCI0BIEHHbIE HApYIIIEHEM 00OMeHa BellecTB. B pe3yJib-
TaTe HapylleHUs: TPOGUKU B TKAHIX HAKAILIMBAIOTCS Pa3JIMYHbIE ITPOIYKThI
obMeHa (0eTKu, KUPHI, YIJIeBOABI, MUHEPaJIbl, Boaa). CyImHOCTb TUCTpOodur
COCTOUT B HAKOIUIEHUM BELIECTB B KJIETKAX U MEXKJIETOUHOM BellleCTBeE,
CBOICTBEHHBIX KJIETKAM, HO B M30BITOUHOM (MM YMEHbBIIEHHOM) KOJIMYE-
CTBE, WIK B 00pa30BaHUU BELIECTB, HE CBOMCTBEHHBIX KJIETKAM B HOPME.

MexaHunambl guctpodpumn

NudpuabTpanma — 1M30bITOYHOE MOCTYIJIEHWE MPOAYKTOB OOMeEHa U3
KpPOBH U TUM®DBI B KJIETKM 1 MEXKJIETOYHOE BEIIECTBO, HAIIpUMeEP MH(UITb-
Tpalus XUPOB B UHTUMY aOpThI U KPYITHbIE apTepUU TP aTEPOCKIIEPO3E.

Jlekommo3umus (dhanepos). [Ipu TakoM MexaHN3Me TIPOUCXOAUT pacHam
CTPYKTYP KJIETOK M MEXKJIETOYHOTO BellleCcTBa, BeAYIIUI K HAKOTIEHUIO
0EJIKOB 1 XKMPOB B TKaHSX (KJIeTKax). Hampumep, Ipu rUIIOKCHT IPOMCXOIUT
pacrnaj BHyTPUKJIETOYHBIX CTPYKTYD, YTO IIPUBOINT K HAKOIJICHUIO B KJIETKE
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U30BITOYHOTO KOJIMYECTBA JINOO 0e1KOB, 1100 kupoB. Bo3HukaeT GenkoBast
I XKUPOBast TUCTPOPUS.

Tpauncdopmanud. B cuty onpeaesieHHbIX MPUYXMH BMECTO MTPOAYKTOB OTHO-
ro BUjga ooMeHa 00pa3yloTcs MPOAYKTHI IPYroro BUaa oOMeHa; HalpuMep,
MIPOUCXOAUT TpaHCchOpMaIINS YIJIEBOIOB B KUPHI TIPU caXapHOM JuadeTe.

N3BpaieHHblii CHHTe3 — CMHTE3 aHOMAJIbHBIX BEILIECTB B KJIETKE WU
B MEXKJIETOYHOM BEIIEeCTBE, HAIIPUMEDP B OIPENEIEHHBIX YCIIOBUSIX B KJIET-
Kax CUHTE3UpyeTcs O€JI0K aMUJIOU]L, KOTOPOTO B HOPME Y YEJIOBEKA HET.

Knaccudukanms guctpoduii CTponTCs Ha HECKOJILKUX MMPUHIINIIAX.

Ilo nokanu3anmMm: MapeHXUMaTO3HbIE, CTPOMAJIbHO-COCYIUCThIE, CMe-
IIaHHBIE.

ITo Buay oOMeHa BemecTB: OCIIKOBBIC, XKMPOBHBIC, YTIEBOAHBIC, MUHE-
paJibHbIE.

B 3aBUCHMOCTH OT MPOMCXOXKIEHUA: HACTEACTBEHHbIE U TPUOOPETEHHBIE.

ITo pacnipocTpaHeHHOCTH Mporecca: oO11e U MECTHbIE.

ITyckoBbIM MexXaHU3MOM AUCTPO(UIA SIBISIETCS MOBpEXIeHUEe MeMOpaH
KJIETOK M HapylleHue (pepMeHTHBIX cucTeM. [1pu moBpexXIeHnn MeMOopaH
KJIETKM TIPOUCXOIUT TTOBBILIEHNE €€ ITPOHUIIAEMOCTH, YTO BEJET K THaparTa-
1Y KJIeTKU. [Ipy 3TOM KJIeTKM HaOyxaloT U UX coJAepXKUMoe TpruodpeTaeT
BUJI 3epeH, Karlejlb, BAaKyOJIeit.

MapeHxnmaTto3Hble auctpoPpumn

[TapeHxnMaTo3Hble TUCTPODUY BO3HUKAIOT MIPU HapylIeHUU oOMeHa
BEIIIECTB B BEICOKOCITCIIMATM3NPOBAHHBIX KJIeTKaX ITapeHXNUMAaTO3HBIX Opra-
HOB: ceplia, IIeYeHU, ITOYeK, CEIe3eHKMN.

IMapenxumarto3Hbie OeikoBbie nucTpoduu. /s mapeHXxMMaTO3HbIX OETKO-
BBIX TUCTPOGUit XapaKTepHO MOSBJICHNUE B [IUTOIJIa3Me BKIIIOUCHUI OEIKO-
BOIt ipupoabl. bobias 9acTh 6EKOB IMUTOIIIA3MbI HAXOIUTCS B COCIM -
HCHUM C JUNUAAMU, 00pa3ys JUTTUAOIIPOTCUIHBIe KOMITJIEKCH. [ToMruMo
CBSI3aHHBIX OCJTKOB B IIUTOILIA3MeE KIICTKHM COIEPXKATCS M CBOOOTHBIC OCIIKH.

I1pu natonorum 6eaKM KJIETKU MOABEPrarTcs JU00 Koaryasiiuu, 1o,
Ha000pOT, Pa3XIKeHNIO (KOJUTMKBAIINH, OT CJI0Ba liquor — XUIKOCTh), 4YTO
BEIEeT K THIpaTallNy IIUTOIIa3MEI.

PacripocTpaHeHbl THaIMHOBO-KAIleJbHASI M TUAPOIMMIECKAsT (DOPMBI
IMapeHXNMAaTO3HBIX OCIKOBBIX TUCTPODHIA.

[Mpu euasunoso-xaneavroti TMCTPOOUN B LIUTOIIIA3ME TTOSBIISIOTCS THa-
JIMHOMOA00HBIE OEJIKOBbIE TJILIOKM M KaIlJIu, 3aloJHI0LIIMe KIeTKy. Yaiie
HaOTI0MAIOTCA B MOYKAX, Pexke B IMTEYCHU. BBIIBISIOT TakXkKe MeCTPYKIIMIO
opraHesiI Ki1eTku. C TMaJInHOBO-KaIleIbHON AUCTpodueit SITUTEINS 10~
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YEeUHBIX KaHAJbIEB CBS3aHbI MOSIBIEHUE B Moue Oenka (IpOTenHypus)
U TUIUHAPOB (MUJIWHAPYPUS), TTOTEPs OEJIKOB TUIa3Mbl — TUTIOTIPOTENHE-
must (puc. 2.1).

Puc. 2.1. BenkoBble TMaTMHOBBIE KAIUIM B MUTETUN MTPOKCUMATBHBIX U3BUTHIX
KaHaJblIeB TTOYKHU. B UTOMmIa3Me KIIeTOK SMUTENNsT OeIKOBbIe THaTMHOBBIE KaTlTu
OKpAaIIIeHbI 203WHOM B PO30BEI 1IBeT (1). DnuTenuaTbHbIe KJIETKN YBETNIEHBI B 00B-
eMe, TPaHUIIBl HeUeTKe; TPOCBETHl KAHABIIEB CYXKEeHBI, B HUX BCTPEUAIOTCST OEJTKO-
BBIE TTPEIIATTUTATHI

T'manuHoBo-KanenbHast AUCTPODUS TEMATOIIUTOB HEPEIKO SIBIISIETCS MOP-
(bonmormyeckoit OCHOBOI MHOTUX HapylIeHU (DyHKITUI TIEUeHU.

Tuoponuueckas, v BakyoJsibHast, ducmpoghuss MOXeET OBITH Clieayloleit
cTafvell THAJIMHOBO-KaMeJdbHOU AucTpoduu. XapakTepHO MOSIBICHUE
B KJIETKE BaKyoJIeli, HAaTIOJTHEHHBIX IUTOTIA3MaTUIECKON XXKUIKOCThIO. K-
KOCTh HaKaIUIMBAETCs B DHAOTIIa3MaTu4yeckoit cetu. KieTkn yBenmyeHb
B 00beMe. boJiblyto posib UTpaeT HapyLIeHUE MPOHULIAEMOCTA MEMOpaH
KJIETKHU, COTIPOBOKIAEMOE X PACIaloM, UTO MIPUBOJUT K aKTUBAIIUU THUIPO-
nutndeckux pepmeHToB auzocom (puc. 2.2). 'maponuueckyo nuctpoduio
HaOJTIO/IA10T B SMUTEINY KOXH, TTOYEUHBIX KaHAIbI[AX B TEMAaTOIUTAX.

ITpuunHBI pa3BUTHS TUAPOTIMYECKON TUCTPO( UM B TOUKAX — TIOBPEK/IE-
HUE TIIOMEPYJISIPHOTO (DWIBTPA, YTO MPUBOAUT K TUTIEPMOIIBTPAIIMN U HE0-
CTaTOYHOCTU (DepPMEHTHBIX CUCTEM HEe(POILUTOB, O0ECTIEUNBAIOIINX pead-
COPOILINIO BOABI, HATIPUMED TIPU OTPABJICHUSIX.
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Puc. 2.2. T'uaponnyeckast 1ucTpodus rematounToB. KaHaablibl 9HIOILIa3MaTHYe -
CKOI1 CeTH pe3KOo paclIMpeHbl 1 00pa3yioT Bakyouu (B), 3amoiHeHbI XJI0MbeBUIHBIM
comepKUMbIM. MeMOpaHbl, OrpaHUYMBAIOIIME BaKYyOJIU, TTOYTH JIMIIEHBI PUOOCOM
(P6). Bakyosn cnaBiauBaiOT pacrosokeHHble MeXXay HUMU MUTOXoHapuu (M), yacTtb
U3 KOTOPbIX MOJBEPXKeHa AecTpyKLuu. Aapo renatouura ()

Hcxon runponuueckoit nucTpoduu HeOIaronpusiTHHIN, TIPOIlecC 3aBep-
1IAETCST KOJUTMKBAITMOHHBIM HEKPO30M KIIETKH.

IMapenxumaTo3Hbie KupoBbie qUCTPoduu. J1s1 TapeHXMMATO3HBIX XXKUPO-
BBIX AUCTpoduil XapaKTepHO HapylIeHWe 0OMEeHa IIUTOIIa3MaTUIEeCKOTO
xxupa. JIumuael BMecTe ¢ OeJKaMu SIBJISIIOTCSI COCTABHOM 4aCThIO KJIETOU-
HBIX CTPYKTYp. B HEOOIBIIIOM KOTMYECTBE B IIUTOILJIA3ME BCTPEUAIOTCST KUPBI
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U B CBOOOAHOM coCTOSIHUU. [Ipu mMaTonoruM mMpoucXoauT HaKOTUIEHUE
Karesb Xupa B IIUTOTUIa3MeE.

Kuposas ducmpoghus newenu. J1751 XKUpoBOil TUCTpOPUM TIEYEHUN XapaK-
TEPHO HAKOIJICHUE KMpa B TIEYCHOYHON KJIETKE KaK CIeCTBUE aucOanaHca
MeXKIy TIOCTYTUIEHUEM, UCTIOJIb30BAHNEM U BBHIBEIEHMEM JIUTTUIOB IrenaTon-
Tamu (puc. 2.3).
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Puc. 2.3. Xuposasa nucrpodust neyenun. Kamim xupa okpalleHbl B OpaHXKeBO-
KpacHbIi 1BeT. bosiee KpymHble KaIlid XX1Upa BUIHBI B IMTOIUIA3Me TeIaTOLMTOB
nepudepruIecKrx OTIeI0B 1oJbKu. [TomoGHOe pacipeaeaecHre XKupa XapaKTepHO TSt
MHOUIBTPALIAN TIPY TS PIUITUACMUK

Kuposast mucTpodust B medeH! CBsI3aHa CO CACAYIONINMI MEeXaHU3MaMMU:

— U30BITOYHBIM MTOCTYIIJICHUEM XXUPHBIX KUCJIOT B KJIETKY IIPU TUTIEP-
JUIaeMun (IIpU aIKOTOJIM3Me, caXapHOM IuabeTe, o0IeM OXKM-
peHun);

— CHMXKEHHMEM OKHUCJIeHUS XUPHBIX KMCJIOT B MUTOXOHIPUIX (IIpH
TUTIOKCUU, TOKCUISCKUX BO3IEHCTBUSIX);

— CHI:XEHUEM BBIBEICHUS KUPOB M3 MEYCHOUYHON KIIETKHU BCIICICTBHE
Pe3KO CHIKCHHOM (DYHKIINU.

Kuposas mapeHxnMaTo3HasI TUCTPODPUS MOXKET BOSHUKHYTD BCIICACTBUC
CHIKEHMS CMHTE3a JIMTIONPOTEHUIOB, TTO3TOMY IMOCTYTAIOIINNA ¢ TTUIIEH XIp
3aIep>KUBACTCS B SHIOIIa3MaTHYecKoi cetn. HemoctaTok hepMeHTOB 1, KaK
CJICIICTBHUE, OXXKMPEHNE IIeYeHN HAOTIONAIOT TP aJIKOTOJIM3ME.
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MakpocKonuyecku MeuyeHb Mpu KUpoBoit auctpodun — OGosbIas,
npsibyast, TIIMHUCTOTO Buaa. Takylo reyeHb 00pa3HO HA3bIBAIOT «I'YCUHOM
TIEYEHbBIO».

Kuposas ducmpoghus muokapda. OCHOBHBIMU TIPUIMHAMU KUPOBOI AHC-
TpodhrK MUOKApJa CYNTAIOT TUTIOKCUIO M MHTOKcUKaiuio. [1pu Bcex 3abome-
BaHUSIX, COTIPOBOXKIAIONINXCST KUCIOPOJHBIM TOJI0NaHUeM (UIleMUdecKast
0oJIe3Hb cep/lla, TUepTOHnYecKasi 00JIe3Hb, aTEPOCKIIEPO3, TTOPOKU CEPIIIa,
3a00J1eBaHMSI JIETKUX), PA3BUBACTCS XXUPOBAsT TUCTPODUsT, CHUKAETCSI OKKC-
JIeHWE B MUTOXOHIPUSIX, YCUITUBAETCS aHAdPOOHBIN TJMKOINU3, YTO BEIET
K CHUXeHUIo copepxkaHusi AT®, moBpexkIeHNI0 MUTOXOHIPUI, HaKOTLIe-
HUIO XXMPa B [IUTOTLIa3Me.

MakpockomnuuecKkast KapTUHA XUPOBOU MAPEHXMMATO3HOW AucTpodumn
MuoKapaa — IoJ 9HA0KApJAOM XKeJTyA04KOB, OCOOEHHO B 001aCTU TpabeKyJ
U1 COCOYKOBBIX MBIIIIII, BUAHA XeJTO-0east ucuepuyeHHOCTh. B intomiazme
HEKOTOPBIX MBIIIIEUHBIX KJIETOK — CKOTUIEHUE KaTleTh X1 Pa XKeJITO-KPACHOTO
1BeTa, IPYrue MBIIIEYHbIE KJIETKNU CBOOOIHBI OT XXUPOBBIX BKIIOUEHU
(puc. 2.4; 2.5), BHEIIHe SHIOKAPA HAIIOMUHACT IIKYPY TUTPA, U ITO3TOMY
TaKoe Cep/le TOMYINIO HA3BaHNE «TUTPOBOE CEP/LIE».

i 8 S T - -
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Puc. 2.4. XKuposas nuctpocdust MUOKapaa: a — IpyIina KapAMOMHOIIMTOB C KUPOBbI-
MU BKJIIOUEHUSIMU B IIUTOILIa3Me (TUTPOBBIN BUI); 6 — BEHYJbI; B — MBIIICYHbIE
KJIETKU, CBOOOIHBIE OT XKMPOBBIX BKIoueHuii. Okpacka CynaHom I11
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Puc. 2.5. XKuposas nuctpodust muokapna. [Ton sHmokapaoM XeaynoukoB, 0COOEHHO
B 00J1aCcTH TPaOEKyJ M COCOUKOBBIX MBI, BUIHA XKEITO-0eJias MCUePUeHHOCTh (04a-
TOBBI XapakTep TucTpodun)

MexaHu3M XUPOBO AUCTPOMUN MPU MHTOKCUKAIIUU TaKXKe CBSI3aH CO
CHUXKEHUEM OKUCIICHUS KUPOB B CBSA3U C AECTPYKIMEH MUTOXOHApUiA. [Tpu
HeJ0CTaTKe KUCI0pOoIa CHUKAETCSI OKUCIEHUE B MUTOXOHIPUSIX, YCUITUBACT-
Csl aHa’POOHBIN TIMKOJIN3, YTO BeJET K CHUXEeHUIO comepxaHus ATO,
MOBPEKICHUI0O MUTOXOHIPUI, HAKOTUJIGHUIO X1pa B LIUTOTLIA3Me.

Kuposas ducmpogus noyex cBsizaHa ¢ TUTIOKCUel. B ycioBusx runepiu-
MUIEMUU KJIETKU SMUTETUS KaHAJbLIEB, TJIaBHBIX OTIEJ0B HedpoHa Takke
UHOUIBTPUPYIOTCS XKUPAMU.

TTouku npu KUPOBOI AUCTPODUN YBETUUCHBI, TPsIOIIbIe, KOPKOBOE Bellle-
CTBO Halyxiliee, cepoe ¢ KeJThIM KparoM Ha paspese.

Yeneeoonvie ducmpoguu cBsI3aHbBI C HAKOTUJICHUEM B KJIETKaX INIMKOIeHa,
YTO CBSI3aHO C Pa3BUTUEM CaXapHOTO AuabeTa — TSXKeJOro pacrnpocTpa-
HeHHoro 3abosieBaHMs. [1pu caxapHom nuabere B pe3yibTaTe HapyIICHUS
00pa3oBaHMsI MHCYJIMHA B-KJIeTKaMU OCTPOBKOBOTO armrapara Moaxeny-
JIOYHOM XeJe3bl III0K03a HEI0CTATOUHO YCBAUBAETCS KJIETKAMU, U TTOBbI-
1IaeTcsl KOHIEHTpAIMs caxapa B KpOBU (TUMEpriIMKeMusi), B Moue (TJTI0KO-
3ypusi). Beicokoe cofiepkaHue IJTI0KO3bl B MOUE MTPUBOAMUT K MHGUIIBTPALINU
yIJIEBOIAMU BIUTEIUS TTOUCUHBIX KaHAIbIIEB U CUHTE3y B HUX TJIMKOTeHa
(puc. 2.6).
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Puc. 2.6. YrieBomgHas 1uctpodus SITUTEIUS MTOYEUHBIX KaHaIbIEB (TTPU caXxapHOM
nuabete). B HedpolLmTax y3Koro cerMeHTa M JIMCTaJIbHOTO OT/eja KaHajbleB (a),
a TaKKe B IMPOCBETE KaHAJbLEB (0) BUIHBI CKOTUICHUS TPAaHyJT TJIMKOTeHA

CtpomanbHO-cocyaucTtaa guctpodusa

CTpoMabHO-COCYAUCThIE AUCTPOGUMN (ME3EeHXUMAJIbHbBIE) BOBHUKAIOT
MpU HApYILIEHUU OOMEHA BEILIECTB B COEAUHUTETbHOM TKAHU, COCTABJISIOLIEN
CTPOMY OPTraHOB U CTEHOK COCY/IOB.

B 3aBucumocTu oT BUAa HapylleHUs1 oOMeHa BeUleCTB CTPOMAaIbHO-
COCYIUCTbIE TUCTPO(UU AT HA OETTKOBBIE, XXUPOBBIEC U YIJIEBOJHbIE.

BesikoBbie cTpoMalibHO-cocyaucTbie auctpodun. CyllecTByeT HECKOIbKO
Pa3HOBUIHOCTEN OETKOBOW CTPOMAIbHO-COCYIUCTON AUCTPODUN: MYKOU/I -
Hoe HabyxaHue, GpudpruHOMAHOE HabyxaHue, TMAIMHO3 U aMmuioua03. Tpu
MepBbIe MOTYT OBITH MOCJIENOBATEILHBIMU CTAAUSIMU JIE30PTaHU3AINN COC-
JUHUTEJbHOW TKaHU, HAIIPUMEp MPU peBMaTUIECKUX OOJIe3HSIX.

Myxkoudnoe nabyxarnue TIpOSIBISIETCS] HAOyXaHMEM KOJUTaT€HOBBIX BOJIOKOH
MpU pa3TNIHbIX 3a001eBaHMUsIX. XapaKTepHbI TTOBHIIIIEHUE TTPOHUIIAEMOCTH
CTEHOK COCYJIOB M BBIXOJ aTblOYMUHOB. MexaHn3M pa3BUTUSI — WH(OWIbTpa-
us (puc. 2.7).

benkoByto cTpoManbHO-COCYIUCTYIO TUCTPOGUIO HAOIIOMAIOT B CTEHKAX
apTepuoJ U apTepuil, KiamaHax cepala U B TPUCTEHOYHOM SHAOKAP/IE.
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Puc. 2.7. Mykounnoe HabyxaHue CTeHKHU apTepuu (Tipu peBMaTu3me). CTeHKa apre-
puu, 0COOEHHO UHTUMA, YTOJIIICHA. OKpaCKa TOJIYUOIUHOBBIM CUHUM

Wcxon: mpouecc oOpaTuM, HO BO3MOXEH Tepexoa B (GUOPUHOUTHOE
HaOyxaHue.

Dubpunoudnoe Habyxanue XapakTepU3yeTCs NECTPYKIMEH OCHOBHOTO
BEIIECTBA U BOJIOKOH C Pe3KHUM TOBBIILIEHUEM COCYIMCTOM MPOHUIIAEMOCTH.
W3 cocynoB BeIXOOUT (UOPUHOTEH, KOTOPHIN TMpeBpamiaetcss B GUOpUH.
IIpouecc 3aBepiiaercst pUOPUHOMAHBIM HEKPO3OM.

Tuasuno3 — pe3ynbTaT npeBpalleHus ¢GpudpuHouIa B IIOTHOE Oenoe
00pa3oBaHue, HATIOMUHAOIIEE THATMHOBDIN XPSIIIL.

Hcxon B OCHOBHOM HEOJ1arONMpUSITHBIM.

Amunoudo3 xapakTepusyeTcs MOsBJIEHUEM B CTPOME U CTEHKaX COCYIO0B
OenKa aMuIouaa, He BCTPEUaloIlerocss B HopMe.

CrpomManibHO-cocyaucTbie XKupoBbie qucTpodun. CTpoMaabHO-COCYyaUCTas
JKMPOBas IMCTPOdUS pa3BUBACTCs B pe3yIbTaTe HapyIIEHUsI OOMEHa BEIleCTB
B CTPOME OPTraHOB 1 CTeHKax cocynoB. Bo3dHuKaeT mpu HapylieHun oOMeHa
HEHTpaIbHOTO XKUpa, 00eCIeUYnBaIOIIETO SHEPTeTUUECKIE 3arlachl OpraHu3-
Ma; HEMTPAJIIbHBIN XXUP JOKAINU3YETCSI B SHEPTOBBIX AETIO, MOJKOXHOMN KJIET-
yaTKe, CaIbHUKAX U SIMKape.
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[Mpu HapylieHUM OOMeHa HeUTpaJbHbIX XXMPOB Pa3BUBACTCS OXUPEHUE
(YBETMUYMBAIOTCS 3aI1achl B XKMPOBOI TKAHM).

Buabl oxxvpeHMs B 3aBUCUMOCTH OT IPUYMH M MEXaHU3Ma Pa3BUTHSL:

— aJIMMEHTapHOE — MPOMCXOMUT 3a CUeT HecOaJaHCUPOBAHHOIO MMUTAa-
HMS Y TUIIOAMHAMMUM;

— 1epebpajbHOe — BO3HMKAET IIPU PACCTPOMCTBAX PErYJISILUM KUPOBO-
ro ooMeHa npu HeKOoTopbix 3a0ojeBaHusgx LITHC (onmyxomssx mMo3ra,
0COOEHHO TUIIoTajlamMyca);

— SHAOKPUHHOE — IPU SHIOKPUHHBIX PACCTPOMCTBAX;

— HacCJIEJCTBEHHOE.

[To noBkIIIEHNIO MACCHI TejIa GOJBLHOIO BBIACISIOT YEThIPE CTEIIEHM OXKM-
peHusl.

* I creneHb — M30bITOYHAsSI Macca TeJia coctaiisieT 10 30%.

* I crenenb — 10 50%.

« 1II creners — 10 99%.

« IV crerenp — ot 100% u Gonee.

[Tpu TydyHOCTH OOJIBILIOE KIIMHUYECKOE 3HAUCHUE UMEET 0XcUpeHue cepo-
ya. OHO CBSI3aHO C TUIIEPIUNUAEMUEIA.

[Tpu oOLeM OXXKMPEHUHU pa3BUBACTCS OXMPEHUE Cep/lia C yBeJIMUYEHUEM
ero pasmepoB. 1o snukapaoM ckarmimBaeTcst 00JIbI10e KOJIUYECTBO KUPA,
JKMPOBasI KJIeTUyaTKa IMpopacTaeT B CTPOMY MUOKAap/ia, KapAMOMUOLIUThI aTPO-
¢upytorcs. PazBuBaercst cepaeyHasi HE10CTaTOUHOCTb.

HapyiiieHue o6MeHa Xupa B CTEHKaX aOpThl M KPYIIHBIX apTePUid JICXKUT
B OCHOBE aTtepockiieposa (cM. 1. 12).

Cmemannbie mucTpodun. CMelraHHble TMCTPopruu — MOpdOJOTHUIECKIE
MPOSIBJICHUSI HAPYLLIEHUsSI 0OMeHa MapeHXUMbl U CTPOMbI OPraHOB M TKAHEiA.
OHM BO3HUKAIOT MPU HAPYILIEHU OOMEHA CJIOXKHBIX OEJTKOB (9HIOT€HHBIX ITUT-
MEHTOB: XpPOMOIIPOTEUI0B, HYKJICOIIPOTEUI0B, JIUIIOMPOTEUIOB) U MUHEPAJIOB.

DHIIOreHHbIE MUTMEHTHI (XPOMOMPOTENIbI) CUHTE3UPYIOTCSI B OpraHU3Me
B HE3HAYMTEIbHbIX KOJIMYECTBAX, HO B YCIIOBUSIX ITATOJIOIMU ITPOUCXOIUT UX
HaKOILICHUE.

BbiaessiioT Tpy rpymiibl XpOMOIIPOTEUI0B: FeMOIJIOOMHOBBIE, IIPOTEUHO-
reHHbIe (CBSI3aHHBIE C 0OMEHOM aMUHOKMCIOTHI TUPO3UHA) U JTUTTMAOTeH-
HbIe MUTMEHTHI (CBSI3aHHbBIE C OEJTKOBBIM U JIMITUIHBIM OOMEHOM).

Temoenobunogvie nuemenmost 00pa3yloTCs B pe3yJibTaTe reMOJIM3a 3pUTPO-
uuToB. [Tpu 3TOM 00pa3yIOTCS Keae30CoAepKalle TUTMEHThI (TeMoCcHIe-
PUH U (DePPUTHUH) U HE COAEPXKAIIIUI Xejle3a — OMIUPYOUH.

B yciioBuUsIX naToIoruu Ipyu XpOHUYECKOM BEHO3HOM 3aCTOE, IPY TUITOK-
CHUM, UHTOKCHKALINH, TTePEOXJIaKICHUM OpraHM3Ma Pe3KO YCUIMBAETCS TEMO-
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JIU3 DPUTPOLIMTOB, TEMOTJIOOMHOBBIE ITUTMEHTBI 00Pa3yIoTCsl B M30bITKE. [Tur-
MEHTBI 3aXBaThIBAIOTCS 9HAOTEIMAIbHBIMU KJIETKAMU COCYIOB U APYTUMU
KJIETKAMM COCIMHUTEIbHOM TKAHW OPraHOB, B HMX OTKJIa[bIBACTCSI TEMOCHIE-
PUH, a OpraHbl IPUOOPETAIOT KOPUYHEBYIO OKpacKy (remocuaepo3s). bonbiiioe
3HAaYeHUE B KJIMHUKE MMEET TeMOCHUIEPO3 JIETKUX, TaK Ha3biBacMasl «Oypast
UHAypaLus» jJerkux. OHa BO3HMKAET IPU XPOHMUYECKOM BEHO3HOM 3acToe Y
0OJIbHBIX C 3a00JIeBaHUSIMU cepilia (MMOpoKHu, Kapauockiiepos). bypas okpacka
00ycJ/IOBJIEHA HAKOIUIEHWEM T'eMOCHUIepUHA, TIPU 3TOM JIETKUE YBEJIMYEHBI,
IJIOTHBIE (MHIypaLys) 3a CYET pa3pacTaHusl COeIMHUTEIbHOM TKaHH, a Ha pa3-
pe3e BUIHbI MHOTOUYMCICHHBIE BKpaIlJIeHUsI OypoBaToro 1iBeTa (puc. 2.8; 2.9).

Puc. 2.8. Bypas unnypauus serkux. Jlerkuie yBeaudeHsl, Oyporo 1BeTa, MIOTHOU
KOHcUCTeHIINU. Bokpyr 6poHX0B, cocynoB 1 nuddy3HO B TKAHIX JIETKOTO BUIHBI
MPOCJIONKY OeJIol IIOTHOM TKaHU

Puc. 2.9. Bypas unnypauus nerkux (peakuus [lepica). Bypbiit murMeHT remocu-
NIEpUH JaeT MOJOXUTEIbHYIO PeaKIMI0 Ha XeJIe30; 36pPHAa €ro OKpallnBaIOTCS
B TOJTy0OBaTO-3e1eHbIN 1BeT (1)
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ITpu HapyuieHnu oOpa3oBaHUSI WU BBIBeJACHUS OMJIMPYOMHA OH HaKarl-
JIMBAaeTCs B KPOBU M OKpAIllMBAaeT BCE TKAHM B XKEIThIN LBeT. Bo3HuKaeT

JKeJITyXa.
Paznuuaror Tpu Buaa KeATyXU.
* HanmeyeHouHass — TreMoJuMTHYECKasi, pa3BUBAETCs IIPU ITOBBI-

LIEHHOM IreMOJIM3e DPUTPOLIUTOB, MHGMEKIMSIX, MHTOKCUKALIUSIX.
[NeyeHouyHass — mapeHXMMaTO3Hasl, BO3HUKAET M3-3a MOPaXEeHUI Kile-
TOK II€YE€HM, MX HECIIOCOOHOCTU 3aXBaTbhIBaTh OMJIMPYOMH M 3KCKpe-
TUPOBATh €ro C KeJ4yblo. Takas XKeJlTyxa pa3BUMBAeTCs MU TeraTUTax,
LIMPPO3e TIEYCHMU.

[MoaneueHoyHasi — MexaHUYecKas WMJIM OOTypallMOHHasi, pa3BHUBa-
eTcsl INpU 3aKyNOpKe >KEIYEeBBIBOIMSIIMX IYTei; HapyllaeTcs OTTOK
kenud. 2Kesryb 3acTavBaeTcsl B MEUEHM, XKEJITYHbIE KalWJUIIPbl pa3phl-
BaIOTCsI, U B KPOBU HaKaIUIMBaeTCs OMIMPYOMH, OKpalllBasi KOXY, CJIv-
3UCTbIe 000JI0YKU, CKIIEPY B JKEJIThIM 1IBET.

IIpomeunocennvie nuemenmoi. K mpoTeMHOreHHBIM MUTMEHTaM OTHOCST
MeJIaHUH. DTOT MUTMEHT OYypOBaTO-YEPHOTO 1LIBETAa CUHTE3UPYETCS B MeJIa-
HOLIMTaxX — KJIETKaxX 0a3ajbHOIO0 CJ10sl SMUAEPMUCA.

MenaHyH B HOpME COIEPKUTCS B KOXKe, BOJIOCaxX, paayXKe riia3, mpuaa-
Basi UM oKpacky. OH 3allMIIaeT OpraHu3M OT YJIbTpa(UOJETOBBIX JyUeii.
YibTpaduoneToBbie Y4 CTUMYJIMPYIOT 00pa3oBaHUe MeJaHMHA B KOXE,
B pe3yJIbTaTe Yero IMOSIBIISICTCS 3arap.

Menano3z — cocTosiHMe, IPU KOTOPOM HaAOJIIOAAIOT YBEJIMUEHUE COIepKa-
HUsT MeJlaHuHA. OHO BCTpevaeTcsl IPU MaTOJIOIMU: TIPU KaXeKCUM, TSKEJIbIX
ABUTAMMHO3aX, OIMYyXOJsIX HAAMOYEUHUKOB (AQIMCOHOBA 60JIE3Hb, KOXA
npuobperaeT 6poH30BbIN 1IBET). K MECTHBIM MejlaHO3aM OTHOCHUTCS 3JI0Ka-
4YeCTBEHHasl OIyX0JIb — MeJIaHOMa.

Anbbunuszm — HaclenICTBEeHHOE 3a00IeBaHUE, IPU KOTOPOM OTCYTCTBYET
MeJIaHUH.

B HekOTOpPBIX Cydyasix Mocje BOCHAJIUTE]bHBIX MOPaKeHU Ha KOXe
MOT'YT MOSIBUTHCS JIMIIEHHbIE TUIMEHTA YYacTKU 0€JI0ro LiBeTa. DTo sIBIeHUe
Ha3bIBAIOT /eiK00epMOli.

Jlunudoeennvie nuemenmot. K TUMUIOreHHBIM MTUTMEHTAM OTHOCSIT JIMIIO-
(bycLMH — HepacTBOPMMBIi MUIMEHT, U3BECTHbIM KaK MUTMEHT CTapeHus.
JIunogycLmH o0pa3yeT B KJIeTKe rpaHyJIbl 30JI0TUCTO-XeJIToro Bera. [1pen-
10J1araloT, YTO OH BO3HMKAET IIPU CBOOOAHOPAAUKAILHOM MTOBPEXKICHUN
CyOKJIETOUHBIX MeMOpaH ¢ mocieaylolleil ayrodarueit moBpexkaeHHbIX
CTPYKTYp Jin3ocomamu. HekoTophle TUMUABI IPU 3TOM OCTAalOTCS HellepeBa-
PEHHBIMM, 00pa3ys TpaHyJibl MUrMeHTa. JInnmodycunH Jyaiiie HaKarnInuBaeTcs
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B KJIETKax MUoOKapja, Me4yeHU, CKeJICTHBIX MbIIIIAX IPpY CTAPEHUU WU
KUCTOLIEHUU, UTO COMPOBOXIACTCS pa3BUTUEM Oypoii aTpouu OpraHoB
(cM. Atpodus).

Bypas atpodua mmokapaa
st 6ypoit arpodun MUoKapaa XapakTepHbl HeOOJIBIION pa3Mep cepaia
M OTCYTCTBME XMPOBOI KJIETYATKM MOJ 3MUKapaoM. TeMHast oKpacka MHO-
Kapaa 00bIYHO BO3HMKAET IPU aTporU B CTAPYECKOM BO3pacTe, MPU KaXeK-
CHMU, 3JI0KaYECTBEHHBIX OITyXOJISIX U COIPOBOXKIAETCS HAKOILIEHUEM JIUIIO-
¢ycumHa B kieTKax (puc. 2.10, 2.11).

Puc. 2.10. Bypas arpodusa muokapna. Cepaile yMEHbIIEHO B pa3Mepax U Macce,
KUpOBasi KJeTyaTka Moj 3MUKapAOM OTCYTCTBYET, XOJ COCYAOB U3BUJIUCTHIN.
CepaeyHasi MbIIIIA Ha pa3pe3e Oyporo 1BeTa

Puc. 2.11. bypas atpodus muokapaa. [Ipy MUKPOCKOTTMYECKOM MCCIEI0OBAaHUN
PSIIOM C siApaMU KapAMOMUOLIMTOB BUIHBI CKOTIJICHUST TPaHYJI MUIMeHTa OYyporo
useta (1)
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MuHepanbHble auctpodpun

MuHepaabHbIe COTU MTPUHUMAIOT YIaCTHE BO BCEX BUIaX OOMEHa BEIIECTB,
o0ecneynBaloT HOpMaJibHOE TeueHre (DU3UOJOTrMYECKUX MPOLIECCOB U OMNpe-
JeJISTIOT OCMOTUYECKOe JaBJieHUue KPOBU, YYAaCTBYIOT B noaaepxaHuu pH
KpOBH U JIp.

PaccTpoiicTBa MuHepaabHOro 0OMeHa BO3HUKAKT NPpU HApYILIEHUU
MOCTYIJIEHUSI COJieli B OpraHu3M WM UX BbiBeaeHUs . [1pu u30bITOUHOM
MOCTYTUIEHUU COJIEN MTPOUCXOJUT OTJIOXKEHUE UX B TKAHSIX, KJeTKax. B ocHo-
Be 00pa3oBaHUsI KAMHE JIEXKUT KPUCTAIIU3aLUs COIEH.

HauGonbliiiee 3HaueHUE B KU3HEAESATEIbHOCTU OpTraHU3Ma UMEIOT COJIU
KaJibLIMS, HATPUS U KaJlusl.

Hapymenue ooMeHa Kaabuus. BcacbiBaHMe KalbIys TPOUCXOIUT B TOH-
KOI KMIIIKE B MPUCYTCTBUM BUTaMuHa D. OcHOBHas Macca KaJlbLUsl JETIOHU -
pyercs B KocTsix. OOMeH KaJIbLIMs PETyJIUPYeTCs TOPMOHOM IIIMTOBUIHOM
JKeJie3bl KAJIbIIMTOHMHOM, KOTOPBIH «cOeperaeT KalbIIdil B KOCTSIX», 1 TTapa-
TUPEOUTHBIM TOPMOHOM MAPALIUTOBUIHON XKeae3bl, KOTOPbIN CIOCOOCTBYET
BBIXOAY KaJbLIUSI U3 KOCTEM.

Tunepkanbyuemus BOSHUKAET TP TUIIEPCEKPEIIMU MAapaTUPEOUTHOTO
TOpMOHA 1 AeUILIMTe TOPMOHA pocTa. [1pr 3TOM TOPMO3UTCS KOCTE00pa3o-
BaHUE Y MMPOUCXOAUT YCUIEHHOE MOCTYIUIEHUE KATbIUS U3 KOCTHOW TKaHU U
neHTuHa. M30bITOUHOE MOCTYIIEHUE KaJdblMsl B KPOBb IPOUCXOAUT U TIPU
3JI0KaUYeCTBEHHBIX OIYXOJSIX KOCTE M COMPOBOXKIACTCS MX pacIamoM.
l'mmepkaabLieMns BOSHUKAET U MIPU U30BITOYHOM ITOCTYIUICHUW BUTAMUHA
D, KoTophliil ciOCOOCTBYET YBEIMUEHUIO BCACBIBAHUS KabLIUS U3 KULIEYHU-
Ka B KpOBb, a TAKXK€E IMPU Pa3pylLIEHUMU KOCTEM, OIMYXOJISIX MapaliuTOBUIHON
XKese3bl, 00Je3HSIX ITOYeK.

[Ipu rurnepkanbIeMUN IIPOUCXOAUT BHIMTaAeHNE U3BECTH B OpraHax
U TKaHSIX, BOSHUKAIOT MHOXECTBEHHbIE O4aru OObI3BECTBIECHUSI — METPU-
¢dukatsl. OHU pa3BUBAIOTCSI B TKaHSX, TJ€ KJIETKU BBIACJISIOT KUCIOTHI
(>kenymok, MOYKHU, JIETKME), a TaKXKe B MUOKapae U CTeHKaX apTepUi.
TxaHU cTAaHOBSTCS TYTOIMOIBIKHBIMU. DOKYCH 0OBI3BECTBIICHHUS (TTETPH-
(GukaTel) IpruoOpeTalOT KAMEHUCTYIO TJIOTHOCTh, 00pPa3yloTCsl KaMHU
(KOHKPEMEHTHI).

O06pa3oBaHue KaMHei, KaK IIPaBUJIO, SIBJISICTCS CICICTBUEM HE TOJIBKO
HapylIeHUs: oOMeHa cojeii, HO M HapyIIeHUST CEKPEeILINH, 1 3aCTOSI CEKpeTa,
a TaK>Xe BOCIAJIUTENbHBIX MPOLECCOB B OpraHax, rie 00pa3yloTcss KaMHU
(TMoYKM, XKeJYHBIN My3bIpb U Ap.) (puc. 2.12; 2.13).
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Puc. 2.12. [etrpudukanus B ierkoM. B BepxyIike mpaBoro JIETKOTO HECKOJIBKO OKPYT-
JIBIX 0YarOB CEPOBATOTO 1[BETAa, KAMEHUCTOU TUIOTHOCTU

Puc. 2.13. N3BecTKoBBIe MeTacTa3bl B Muokapae. Conu KaabliUs WHKPYCTUPYIOT
OTIeJIbHbIE KADAMOMUOLUTHI MJTH TPYIITHI KApAUOMHUOLIUTOB (1)
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Tunokanvyuemus cBsi3aHa ¢ MOBBILLIEHUEM ITPOAYKIIMU KaJbLIUTOHUHA IIPU
CHIKEHUMU CeKpEeLIVH MapaTuPeoTHOr0 TOPMOHa, a TakKe MPY TMITIOBUTAMM--
Hose D.

ITpu HepocTaTke BUTaMMHa D B 1eTCKOM BO3pacTe BO3HUKAET 3a00eBa-
HME — PaxXUT, IPY KOTOPOM KaJIbLIMil He OTKJIabIBACTCS B KOCTSX, a IPOKC-
XOJUT pa3MsirdeHue KOCTHOM TKaHU U M30bITOUHOE Pa3BUTHUE OCTCOUIHOM
TKaHU. Paxut — 310 D-aBuTamMunHo3. HegoctarouHocTs BuTamuHa D 00y-
CJIOBJIEHA HEJOCTATOYHBIM MPUEMOM 3K30I€HHOTO BUTAMUHA C MUIIEH
1 HapylIeHUEeM BcacbiBaHUS BUTaMuHa D B TOHKO# Kuke (Tpu 3abosieBa-
Husix). [MnokaiablyeMusi, B CBOIO o4epeib, CTUMYJIMPYET BbIpaOOTKY Mapar-
rOPMOHA, KOTOPBIA CIIOCOOCTBYET BBIXOY KaJIbLMsl U3 KOCTEiA.

Hapymenue oomena Hatpusa. HaTpuii oGecrieunBaeT oCMOTHMYECKOE AaB-
JieHue KpoBu. OH MOCTOSIHHO BBIBOAUTCSI C MOYOIi, ITI03TOMY €I0 3aIlachl
HE00XOAMMO BOCIIOJHATE. [ToBbIIEHHEe KOHLIEHTPAIlMU HATPUsSI B KPOBU
(eunepnampuemus) MOXKET BOBHUKHYTh IIPU U30BITOYHOM ITOCTYILUIEHUU €ro
C MUIIEH WIN IIPU 3aePXKKe ero BbIBeAeHUs IT0YKaMu, IIpU 3a00JIeBaHUSIX
MoYeK, cepala, HaalmouyeuYHuKoB. [ unepHaTpueMus MOBbIIIAET YYBCTBU -
TEJIbHOCTb COCYIOB K BellleCTBAM, YBEJIMUMBAIOIIMM apTepuajbHOE daB-
JIEHHE, CIIOCOOCTBYSI Pa3BUTUIO apTePUaIbHOM TMIIEPTOHUM, a TAKXKe I10-
BBIIIAET HEPBHO-MBIIIEUHYIO BO30YAMMOCTb, CIIOCOOCTBYET pa3BUTHUIO
CYJO0pOT.

[MoHMmKeHNe KOHIIEHTPAIIMKX HATPHUsI B KPOBU (eunoHampuemus) BCTpeda-
eTcsl Mpu AedULIMTe HATPUs B MHUILE U IPU U30BITOYHOI IToTepe ero (mpu
HEJIOCTaTKE aJIbAOCTEPOHA — TOPMOHA, KOTOPBIil obecreunBaeT peabcopo-
LIMI0 HATPUS B KaHablaXx HedpoHa). [Ipu 3TOM CHUKAeTCs OCMOTUYECKOe
JaBJIeHME KPOBU 1 TKAHEBOM XXKUIKOCTH, CHIKaeTcs: AJl, BOSHUKAIOT allka03
1 HaOyxaHUE KJIETOK, YTO MPMUBOAUT K FeMOJIU3Y SPUTPOLIUTOB, OTEKaM
rOJIOBHOTO MO3ra.

Hapymenune oomena kanug. Kanuii yuacTByeT B peryasuuu GyHKIUI
opraHuM3Ma — B IIpoOLieccax BO30YKIEHUSI U TOPMOXEHUSI HEPBHOM CHCTEMBI.
Kanuii cogepkKuTcst IpeuMyILIECTBEHHO B LIMTOILJIA3Me KJIETOK.

Tunepranuemus BO3HUKAET IPU U30BITOUHOM MOCTYILUIEHUU KaJIMs B Opra-
HM3M C IUILEH, TPY HApYIIEeHUU BbIACICHMS Kalusl TouKaMu. [unepkanue-
MMs BelleT K HapylIeHUI0 HEPBHO-MBIIIEUHOUW BO30YIUMOCTH, CYI0OpOTaM,
HapyILIEHUIO COKPAaTUMOCTH MUOKap/ia, BOSHUKHOBEHUIO CepACUHbBIX 0JI0KAT
(BILJIOTh 10 OCTAHOBKU Cepjilla — 3TO HEOOXOJMMO MOMHUTD MPU BBEIECHUU
MpernapaToB Kaius).

IToHMXeHne KOHIEHTpAIUU Kalausl B KpOBU (eunoxasuemust) BOSHUKAET
IIPY HEJOCTATOYHOM ITOCTYIICHUM KaJlisl C TUILEH, TIPU ITOTepe Kaaus mpu
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nyapee, pBOTe, IIPU MPUMEHEHUM MOUYETOHHBIX MpernapaToB, BHIBOISIIMX
Kanuii. B pe3yabpTaTe moaaBIIsiiOTCs TPOIIECCHl HEPBHO-MBIIIIEUHOTO BO30YK-
NEHMS, YTO TIPUBOIUT K MBIIIEUHOM CcJ1abOCTU M HAPYILICHUIO CEPACYHOTO
pUTMa.

OBLUMUE NPOSABJIEHUAA OBMEHA BELLECTB

OOMEeH BelIeCTB CKJIAIbIBAETCS U3 TPEX ITAIOB.

1. HavanpHBII TOATOTOBUTENBHBIN oTall. [TocTymIeHe OpTaHMIeCKIX
BEIIECTB — OEIKOB, SKMPOB 1 YIVIEBOIOB U3BHE; paclleIICHUE IO IeCTBH -
eM (epMEeHTOB 3THX BEICOKOMOJICKYISIpHBIX BemecTB B 2KKT Ha mpocTeie
aMUHOKMCIIOTHI, SKHPHBIE KUCJIOTHI, TIIFOKO3Y; BCAChIBAHNE 3TUX MPOCTHIX
BEIIECTB B KPOBb U TMMQY U TTOCTYIICHUE NX B KJIICTKY.

2. MexyTouHblii 0OMeH. M3 BeliecTB, MocTynawIuX B KIETKy, 00pa3y-
FOTCSI CJIOKHBIC OpTaHWUYECKHE BellecTBa. beKy 1 XXUPHI SIBISTIOTCS CTPOU-
TEeJIbHBIM MaTepPUAaJIOM, a TIF0K03a aCCUMITMPYETCS B CIIOKHBIN YTICBOI —
TJTUKOTEH, KOTOPHIU SBISICTCS IJIaBHBIM DHEPTETHUCCKUM MaTCpHUaIOM.
B xireTke TIpOXOIAT IIPOLIECCHI OKUCICHUS (TIUCCUMUIISIIINN), B PE3yIbTaTe
Yero BBIIEICTCS aHeprus, 3akmoucHHas B AT® (ageHo3mHTpUdOchopHas
KHCJIOTa), KOTOPask UCTIOJB3YETCS Ha CIIeHU(PUIECKYI0 padOTy KaxXa0U KIIeT-
ku. OKHUCIeHNe B KJIETKE UIET ABYMS ITyTIMU: (pepMEHTaTUBHOE — OHOJIOTH-
Yeckoe, MpY KOTOPOM U3 OJJHOU MOJIEKYJIbI [IIOKO3bl 00pa3yeTcs yrIeKUCTbIA
ra3, Boga u 38 monekyn AT® u HepepMeHTATHBHOE, B pe3yJIBTaTe KOTOPOTO
KHCJIOPOJ UCITOJB3YeTCs CBOOOTHBIMU pafuKaaiaMu, o0pa3yst TOKCUYECKHUE
BELIECTBA: MEPEKUCH, aJIbAETUABI U AP., padpyliamnie MeMOpaHbl KJIETOK.
OcBOOOXKICHNE SHEPTUN MOXKET IIPOMCXOINUTH M B AHAPPOOHBIX YCIIOBHSIX, HO
3(bGhEKTUBHOCTD €ro HU3Kasl, TaK KaK U3 OJHOU MOJIEKYJIbI TIIOKO3bI 00pasy-
FOTCS TOJIBKO ABe MOJIeKyITbl AT® 1 HemOOKMCIeHHBIE TTPOAYKTBI OOMeHa —
MOJIOUHAsI ¥ IIMPOBUHOTPAIHAS KUCIIOTHI.

3. KoHeuHBIiT 3Tat 00MeHa — 3TO BEIBEICHUE U3 OpraHN3Ma IIPOIYKTOB
oOMeHa BeIllIeCTB C MOUYO, CaJIbHbIMU XeJle3aMU, TOTOM.

HAPYLWEHUE BEJIKOBOIro OBMEHA

Besnku ABASIOTCS CTPOUTEIBLHBIM MaTepUaIOM KIIETKU, BXOAST B COCTaB
(GepMeHTOB, OMOJIOTUYECKN aKTUBHBIX BELIECTB, FTeMOTJI00MHA, (UOpUHOTe-
Ha, ipoTpoMOuHa. [TocKonbKy O€KM He OTKJIaAbIBaIOTCS B 3arac, TO 10
KOJIMYECTBY BbIAEJIEHHOTO a30Ta ¢ MOYOIl MOXKHO OIPEIEIUTh CYTOYHYIO
HOpMY OejIKa MU KOJMYECTBO MOTPEOJIeHHOrO OeKa.
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Oo611ee cocTossHUE OEJIKOBOTO 0OMEHA OIIEHMBAETCS MO A30THCTOMY pPaB-
HOBECHIO (B HOpPMaJIbHBIX YCJIOBHUSIX Y B3POCJIOTO YeI0BeKa KOJIMYECTBO a30-
TOCOMEPKaIINX BEIIECTB, BhIASISIEMbIX M3 OpraHMU3Ma, PaBHO UX KOJUYECTBY,
MOCTYITAIOLIEMY C TIMIIEH).

ITon0KuTEIbHBII A30THCTBIN 0AJAHC BO3HUKAET B TOM CJiydae, €CJId B opra-
HUM3M II0CTynaeT 00JIble a30TOCoAePXKAIIUX IPOAYKTOB, UeM BbIACISICTCSI,
T.€. KOorjaa aHa0oJIMYecKue Mpolecchl npeobdiagaloT Hajl KaTaboJIMUeCKUMU.
DTO NMPOUCXOIUT B PACTYIIIEM OpraHU3Me IMPU OEPEMEHHOCTH, IIPU AeHCTBUU
aHa0OJIMYECKMX TOPMOHOB U .

OTpunaTe/IbHbIA A30THCTHIN 0aJaHC BO3HUKAET TOTAa, KOTAa a30TOCOAEp-
JKaIlIUX MPOAYKTOB MOCTYIaeT MEHbIIIE, YeM BBIACISIETCS U3 OpraHu3Ma. 91o
ObIBaeT IMpHU roJIofaHWM, BOCTIAUTEIbHBIX 3a00JIeBAaHUSIX, TPaBMax, 0XKOrax,
a TakoKe MpY M30BITOYHOM 00pa30BaHMU KaTabOJMYECKUX TOPMOHOB.

PaccTpoiicTBa 6€1KOBOTO OOMEHa MOTYT IIPOMCXOAUTh Ha Pa3IUUYHBIX
aTanax: mpu HeAOCTaTKe OeJiKa B MUIIle, HApYIIEHUHU MUIIIeBapeHUs UM BCa-
coiBaHust aMuHOKUCTOT U3 2KKT B KpoBb.

B nporiecce MexXXyTo4YHOTro oOMeHa MOTYT MPOMCXOIUTh PacCTPOMCTBA
CUHTe3a 0eJika KakK CJIeICTBUE U3MEHEHUS BAUSHUIN HeHpOryMopanbHOI
PeryisiiMu KJIEeTKU.

ITpu okuciaeHun 6enka MPOUCXOIAUT 0Opa3oBaHUE BOABI, YTJIEKUCIOTO
rasa u aMMuaka. AMMUAK B TIEYEHHM MPeBpaIacTCcsl B HETOKCUYHbIE COeITMHE-
HUSI — MOYEBMHY, MOYEBYIO KUCJIOTY, KPEaTUHUH U MpP. U B TAKOM BUIIE
BBIBOJWTCS U3 OpraHU3Ma.

OCHOBHBIM MOKa3aTeieM 00pa30BaHMs 1 BBIBEACHMS KOHEUHBIX a30TCONEP-
JKaIX COCAMHEHUI SIBJISICTCS YPOBEHBb OCTAaTOUHOIO a30Ta. YBEJIMUEHUE YPOB-
HSI OCTaTOYHOTI'O a30Ta (eunepazomemus) BOSHUKAET B pe3yJibTaTe HapyIICHUS
pabOoThI TIEUSHM WJIU TTPY HAPYIICHUH a30TOBBIACIUTEIbHOM (DYHKIIUY TTOYEK.

Hapyiienne oomMeHa 0€1KOB B OpraHHU3Me OTpaXkaeTcsl Ha YPOBHE COOT-
HOIIIEHMST pa3HbIX OEJKOB B I1a3Me KpoBU. CHIDKEHME 00I1ero KoJInJecTBa
0eJKOB B TJIa3Me KPOBU Ha3bIBACTCS eunonpomeurnemuell, yBeIndeHUe —
eunepnpomeuHemueii, a UI3BMEHEHHNE COOTHOIIEHUS MEXXIY OTIEIbHBIMU (hpaK-
LUSIMU O€JIKOB — ducnpomeuremuetl.

lNunonpoTtenHeMust BO3HUKAET: MPY OTPULIATEIbBHOM a30TUCTOM DallaHCe;
MIpU Tiepexoe 0elKa U3 KPOBU B TKAHM B CIydae Pe3KOTo YBEJIUYEHUS MPO-
HUIIAeMOCTU CTEHOK KalWJUISIPOB, UTO MPUBOAUT K OT€KaM; MPHU MOTepe
Oesnka mouykamMu. ['mnepnporenHeMus daiie BO3HMKAET NMPU CIYIIEHUU
KPOBU, HaIIpUMep MPU BOCHATUTEIbHBIX Mpolieccax, MHOEKIIMOHHBIX 3200~
JIEBAaHMSIX, aJVIEPTUSIX, IPU TTOTEPE OPTAHU3MOM KUIKOCTU (OTHOCUTEIbHASI
TUNEPIPOTENHEMUSI) U YBEJIUUEHUN B KPOBU raMMario0yanHOB (a0COTIOT-
Has TUIEPIPOTEUHEMUST ).
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JducrnpoTenHeMusl BOSHUKAET MPU BOCMATUTEIbHBIX U MH(MEKIIMOHHBIX
3a00JIeBaHUSIX, KOTIa IPOUCXOIUT YBEIMUYEHUE COAEPXKaHUS B KPOBU IJIO0Y-
JIMHOB MapasjieJibHO ¢ YMEHBIIEHUEM KOJMYeCcTBa aJbOyMUHOB, a obI1iee
KOJIMYECTBO OEJTKOB HE M3MEHSIETCSI.

HAPYLUEHUE
JIMNMAHOIro OBMEHA

Kupsl (JIMTUABL) SBISIOTCS CTPOUTEIBHBIM KOMITOHEHTOM BCEeX OMOJIO-
TUYECKUX MEeMOpaH, UCTOYHUKOM CHUHTE3a TOPMOHOB U OUOJIOTUYECKU
AKTUBHBIX BelIeCTB. JIMMTUIBI COCTABIISIIOT OCHOBHON SHEPTeTUYECKUM pe3epB
opranusma. HapyuieHue xupoBoro ooOMeHa MOXeT MTPOUCXOIUTh Ha BCEX
3Tarax oOMeHa.

Kupsl pacuenngorcs Noa ASCTBUEM JIMNa3 B IBEHAALIATUIIEPCTHOM
KWIIKE U TOHKOM KHUIlleYHUKe. {1 akTUBALIMK JTUa3 HeOOXOIUMBI KeJT4-
HbIe KUCTOTHI. ZKeTub CITOCOOCTBYET APOOJICHUIO (IMYIBIMPOBAHUIO) KPYTI-
HBIX XXMPOBBIX KaIleJib Ha MEJIKUE U 00eCIIeYnBAET TPAHCTIOPT KUPHBIX KUC-
JIOT Yyepe3 CTEHKY KUIIIEUHUKA.

ITpu HepocTaTKe Xeauu, Uv JINTA3, XUPbI He PACIIeTUISIOTCS, HE BCAChI-
BAIOTCS U BBIIEJSIOTCS ¢ KajoM. [1pu HapyllleHUM BcaChIBAaHUSI JKUPHBIX KUC-
JIOT B KPOBb HE MOCTYNAIOT U XXUPOPACTBOPUMbIE BUTAMUHBI, UYTO MIPUBOJAUT
K aBUTAMUHO3aM.

Kupsl B KpOBU YyTUIN3UPYIOTCS TKAHSIMU WIM OTKJIAIBIBAIOTCS B XXUPO-
BbIe Aerno. HapyimeHue 3TUX MpoLeccoB BeAeT K YBEIUYEHUIO YPOBHS JIUTH -
JIOB B KPOBH.

I'inepaunuaemMusa BO3HUKAET MPU MOBBIIIEHHOM MOCTYIUIEHUU XUPOB
C MULIEN, MPU aKTUBHOUW MOOUIU3ALUUNA XKUPOB U3 KUPOBBIX IETIO, YTO
HaOJTI01aeTCs MPU TUTTIOKCUU U TOJIOJAHUU.

ITpu naTosornyu MeXyTOYHOTO OOMEHA XKUPHBIE KUCIOTHI PACIIECTUISTIOTCS
U UCTIOJIB3YIOTCS JUISI CUHTE3a TII0KO3bl. [Ipy rUMmoKCcUr U UHTOKCUKALIUU
XKUPBI HAKATIJIUBAIOTCS B LIMTOILIa3M€e KJIETKU, BBI3bIBAs JKUPOBBIE TUCTPO-
duu (TUNIOUI03HbI).

HAPYLUEHUE
YINIEBOAHOIO OBMEHA

VYI/1eBO/IbI SIBJISIIOTCSI OCHOBHBIM DHEPreTUYECKMM MaTepHalioM, U3 KOTO-
poro cuHTe3upyercs aHeprus B ¢opme ATD. YriaeBoabl BXOAAT B COCTaB
AJI®, AT®, runaprHa, MeXKJIETOYHOTO BEILIECTBA.
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HapyuieHust obMeHa yrieBoa0B MOTYT IPOMCXOIUTh Ha BCEX €ro aTa-
Imax — OT paclleIIeHMsI U BCaChblBaHUs B MMIIEBAPUTEIbHOM TPAKTe 10
HCIIOJIb30BaHMsI caxapa B TKAHSIX.

BcachiBaHME TJ1I0KO3bI IPOMCXOIUT B KUIIeuHUKe. [Ipu HemocTaTke
B KPOBU MHCYJIMHA HAPYILIAETCS TPAHCIIOPT [JIIOKO3bl U3 KUILIEYHUKA B KPOBb.
VYr1eBoibl U3 KUILIEYHMKA 110 CUCTEMEe BOPOTHOM BEHBI MOCTYIIAIOT B IIEYEHD,
IJe IPOMCXOIAT UX pa3HOOOpa3Hbie mpeBpaileHus. Tak rnedyeHb peryjaupyer
YPOBEHb IIIOKO3bl B KpOBU (B HOpMe 4,6—5,2 MMouib/i). [Ipu cHUXeHUN
3TOrO IOKa3aTeJsisl TeNaTOLMThI «BbIOPAChIBAIOT» [JIIOKO3Y B KPOBb 3a CUYET
pacuIeIyIeHUs TJIMKOTeHa A0 [I0K03bl. [1py MOBBIIIEHNH 3TOTO ITOKa3aTes
B KPOBU T'eMaTOLUThI YTUJIM3UPYIOT €€ B BUJE [JIMKOIeHa, T.€. aCCUMUIUPYIOT
ero u3 roko3sl. O6a 3T Mpoliecca MPOTEeKaT B CKEJAETHBIX MBIIIIAX. DTa
PEryJISILSI OCYIIECTBISIETCS C IIOMOIIBIO ABYX MPOLIECCOB, IMIPOUCXOISIIMX
B renaToLMTaX: paciajaa [IMKOreHa 10 IJII0KO3bl (IJIMKOIeHOJIM3) U CUHTEe3a
IJIMKOreHa U3 TJI0KO03bI (rnukoreHes). [Ipu pasauyHbIX MaTOJIOTMYECKUX
Mpolieccax, COMPOBOXKIAIOIINXCS HapyIlleHueM (OYHKIIMU TTeYeHH, TTOCIe -
HsIsI yTpauMBaeT CIIOCOOHOCTD BLICBOOOXKIATD U 3aracaTh YIJIeBOAbl. Y POBEHb
[JIIOKO3bI B KPOBM MOXET OTKJIOHSITHCSI OT HOPMBI.

HapyiieHue yrjieBogHOro ooMeHa MposIBISIETCs] B TUITOIIMKEMUM U T -
MePIIMKEMUU.

I'unoraMkeMusi MOXeT ObITh AIMMEHTAPHOM, HAIIPUMEP IIPU IJIUTEIHHOM
roJI0AaHUM, YCUJICHHOM NOTPeOJEHUM [JIIOKO3bI MBIIILIAMUA BO BPEMSI MHTEH-
CHUBHOM (pM3MYECKOIi HArPy3KH, NEPeI03MPOBKE MHCYIMHA WU IIPU OITyXO-
JIAX B-KJIETOK MOMKETYNOYHOM Keae3bl U Ip. [UnmoraukeMust onacHa Jjist
3[0POBbSI U MOXET MTPUBECTHU K TMITOTJIUKEMUYECKOI KOMeE.

I'unepriMkeMusi BOSHUKAET MPU IICUXO3MOLIMOHAIBHOM BO30YKICHUM 3a
CYeT aKTUBHU3ALIMU CUMIATOAAPEHATOBOM CUCTEMBbI, IIPU YMEHbIIIEHUU 00pa-
30BaHUS MHCYJIMHA IIPU CaxapHOM JuabeTe.

HAPYLWUEHUE
KUCJIOTHO-OCHOBHOIo COCTOAAHUSA

CyllecTBeHHOE 3HaUYeHUE B XKM3HEACSITEIbHOCTU OpraHu3Ma uMeeT
KOC — cooTHoleHHe MeXay BellleCTBAaMM, UMEIOIIMMU KUCIOTHYIO U 111e-
JIOYHYIO peakluu. Pe3y1bTaToM TaKOro paBHOBECHUS SIBJISICTCS IIOCTOSIHCTBO
snHayeHust PH kpoBu 7,36—7,44. ToabKO B 3THUX Mpeaeiax MOIYT aKTUBHO
(bYHKIIMOHMPOBATh KJIETKU U pabOTaTh UX (DEPMEHTHBIE CUCTEMBI.

B ycinoBusix HOpMaJIbHOM XKU3HEACSITEbHOCTY OPraHM3M IOIBEPraeTcs
BO3IEHCTBUSIM KMCJIBIX MJIM OCHOBHBIX COCMHEHUI B CBSI3U C IPUEMOM pa3-
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HOOOpa3HOW MUILKU U 00pa30BaHKUEM MTPOAYKTOB OOMEHA, U3MEHEHUEM pabo-
ThI BBIAEIUTENbHBIX cucTeM. Perynsiusa KOC nonaep:XuBaeTcst MOLIHBIMU
CUCTEMaMM — XUMUWYECKOM U (DU3NOJTOTMYECKOM peryasiueii.

Xumnueckas peryasauus KOC ocyiecTBiseTcs: 0ydepHbIMU CUCTEMaMU
KPOBHU 1 TKaHE, KOTOPbI€ BO3BPAIAIOT €r0 B HOPMaJIbHbIC PAMKHU.

dusunonornueckas peryasauus KOC ocyiiecTBisieTcs B IEPBYIO OYepeib
JISTKMMM 1 MTouKaMU. [1py1 HaKOTJIEHUU YIJIEKUCIOro ra3a B KPOBM JIETKUE
BBIIEJISIIOT €r0 U30BITOK, a MPYU CHIXKEHUN — CHUKAIOT €0 BbIIeIeHME.

Ponb nouexk B perynupoBanuu KOC cocTOUT B TOM, YTO MPU HAKOTUIEHU N
B OpraHU3Me KUCJIbIX COSAMHEHUI MOUKHU 3a1ePKMBAIOT OCHOBHBIE COCIUHE-
HUS U BBIACJSIOT KMCJIbIE, a IPYU HAKOIJIEHUU OCHOBHBIX COCAMHEHUN —
3a1ep>KUBAIOT KMCJIbIE U BBIACISIOT OCHOBHBIE.

ITpu ype3MepHBIX HAKOTIJIEHUSIX OCHOBHBIX U KUCJIBIX COCTUHEHU,
a Takxe npu paccrtpoiictBax MmexaHu3MoB KOC BO3HMKAIOT €ro Hapy-
LIEeHUS.

Hapymenne KOC n3-3a nosiBieHUsT U30bITKA KUCJIBIX TPOAYKTOB Ha3bI-
BaeTCs allMI030M, M3-3a U30bITKA IIEJTOYHBIX TPOTYKTOB — aJTKaIO30M.

Auuodo3 BO3HUKAET MPU HAKOIJICHWU B OpraHM3Me YIJIEKMCJIOTO rasa
U YTOJbHOM KMCJIOTHI BCAEACTBUE HAPYIICHUS BHEIIHErO AbIXaHUS WU
MOBBIIICHUST YPOBHSI YIJIEKUCIIOTO Ta3a B OKpyXatoleii cpene. Takas hopma
alua03a Ha3bIBaeTCs ra30BbiM amua030oM. Hera3oBblii aiyumo3 BO3HUKAET MpU
HapylIeHu 0OMeHa BellleCTB, caXxapHOM nuabeTe, TMIOKCUHU, TUXOpaaKe,
ToJIOJAHUU, TIOYEYHOM HETOCTATOYHOCTH, OTPaBACHUSIX KUCIoTaMu. Tsixke-
JIBIA allMI03 OMaceH ISl KU3HMU.

[NepBoHaUaIbHO alIMI03 YCUIMBACT NbIXaHUE, a B TaJbHEHIIIEM BbhI3bIBACT
€ro yrHeTeHUE, PacCTPONCTBO HEPBHOM NESITEIbHOCTU, BIUIOTH A0 alliA0TH -
YECKOW KOMBI.

Aakaao3 TakKe ToapaseisieTcsl Ha ra30Bblii M Hera3oBblii. I'a30Bblii ajKa-
JI03 pa3BMBAETCS BCJIENCTBUE YCUJICHMS BbIACICHUS YIIEKUCIOTO ra3a u3
opraHmM3mMa yepes Jerkue Impu ux rurepBeHTw s, Hera3oBblii ankanos —
MeTa0OIMYECKUIA, BOSHUKAET MPU BBEACHUM B OPTaHU3M OOJIBIIIOTO KOJHUYe-
CTBa IIEJOYHBIX BEIIECTB, PACTUTEIbHON MUILIH, JIEKAPCTBEHHBIX ITpenapa-
TOB, MOTEPE KUCIBIX MPOAYKTOB IIPU PBOTE, TOKCUKO3€ OEPEMEHHOCTH,
OTpPaBJICHMUSIX.

HexomneHncupoBanHbiit cisur KOC B Ty WM MHYIO CTOPOHY OOBIUHO
MMeEET TSKeJIble TTOCASACTBUS ST TeUeHUST OMOXMMMYECKUX TTPOLIECCOB
B opraHusMe B 11ejioM. [1pu ajikano3ax mamaeT TOHYC COCYI0B, YMEHbBIIIAeTCs
00beM LIUPKYIUPYIOIIEHl KPOBU, CHUXKAETCSI KPOBOTOK, YTO NMPUBOIUT
K TSKEJIBIM PACCTPOMCTBAM HEPBHOM AEATEIbHOCTU, YTHETEHUIO NEATENBHO-
CTH cepAla, JIErKHX.
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HAPYLWEHUE BOAHOIO OBMEHA. OTEKU

Bona B opranusme cocrabisieT 65—70% macchl Tena uyeioBeka. Bee dusu-
0JIOTMYECKHE MTPOIIECChl MOTYT IIPOTEKATh TOJILKO IIPU COXPAHEHUU BOAHOIO
GanaHca. KojuuyecTBO BbIICIEHHON U3 OpraHu3Ma BOJbl B HOPME JOJXKHO
COOTBETCTBOBATh KOJIMYECTBY MOTPEOICHHOM BO/IbI.

OOMeH BOJIbI MEXIY KanuuisipaMyd ¥ TKAHSIMM ONPEIeISIeTCSI TUAPOCTA-
TUYECKUM JaBJICHUEM BHYTPU KalUUIsipa, KOJUIOMIHO-OCMOTUYECKUM J1aB-
JIEHMEM I1JIa3Mbl M TKAHEBOM XXUIKOCTH, IPOHMIIAEMOCTbIO CTEHKM KaTlUJLISI -
pa. Coueranue 3TUX (PaKTOpOB obecreynBaeT OajlaHC MEXAY TIa3Moii
U TKAHEBOM XUIKOCTBIO.

Iloaoxncumenvhotii 600HbLIE Oasanc B OpraHK3Me BOZHMKAET, KOTIa KOJIUYe-
CTBO IMOTPEOJICHHOM XUIAKOCTH OOJIbIIE BbIACICHHOM’, T.€. IPOUCXOIUT
ruaparanusa. HaGmonaeTcst y 60JbHBIX C HEAOCTATOUHOCThIO (DYHKIIUIA TTOYEK
nnu npu BeiBeAeHUn AJITT, KoTophiiit obecrieunBaeT peabcopOLMIO TTepBUY-
HOI Mouu. ['MapaTalysi CONPOBOXAAETCS CHYXKEHUEM OCMOTUYECKOTrO JaB-
JIEHUST KPOBM, YTO MOXET MPUBECTU K HapylieHuto aesatenbHocTu LITHC.

OmpuuameavHotii 6a1anc 600bt B OpraHU3Me — KOTIa KOJUYECTBO MOTpe-
GJIEHHOI1 BOJIbI MEHbIIIE, YeM KOJIMYECTBO BbIBEACHHOM U3 OpraHu3ma. B atom
cayyae IMPOMCXOIUT AeruapaTanus, uin ooe3Boxubanue. OTpuLaTeIbHbIIA
BOJIHBII OajaHC CBSI3aH ¢ OrpaHMYCHUEM IpHUeMa BObl, U30bITKOM €€ Bbljie-
JIEHUs Yyepe3 MOYKU U JITKKE U HapyllleHMeM MUHepaabHOro ooMeHa. 3Ha-
YUTEJbHOE YBEJIMYEeHUE AMype3a Hab1101aeTcsl Mpy 3a00JieBaHUSIX TUITo(pu3a,
COMPOBOXIAIOLINXCSA YMeHbIlIeHMeM oopa3oBaHusa Al (He caxapHbIit Aua-
6eTr). JderuapaTauus BbI3bIBaeT TsIXKeEJIble HapylIeHUs AESATEIbHOCTHU
CepAeYHO-COCYAUCTOM CUCTEMbI, YMEHbILIEHUE 00beMa LIUPKYJIUPYIOLIEit
KpoBHu, nmageHue AJl.

[Motepst 10% Boabl NPUBOAMUT K Aeruapartanuu, a npu norepe 20% Bobl
HAaCTyIaeT CMEPTh.

[Tpu HegocTaTKe BOABI B OpraHM3Me IMPOUCXOIUT IepeMelleHre ee U3
KJIETOK B MEXTKaHEBOE MPOCTPAHCTBO, a 3aTEM U B COCYCTOE PYCIIO.

Hapyienue oGMeHa BObl B OpraHM3Me IPOSIBISECTCs pa3BUTHEM OTEKOB
Y BOJISTHOK.

Omexu — TaTOJIOTUYECKOE CKOIUIEHUE U 3a[ePXKKa XXUIKOCTU B TKAHSIX
Y TKaHEBBIX MPOCTPaHCTBaX. [1aToornyeckoe CKOMmieHUe KUAKOCTU B eCTe-
CTBEHHBIX MOJIOCTSIX OpraHW3Ma Ha3bIBaeTCs BOAAHKOM. 2KMIKOCTh, CKaILIM-
BaIOLIYIOCS B TKaHSIX IIPU OTEKaxX M B MOJOCTSAX MPU BOASHKE, HA3bIBAIOT
TpanccyaaTom. TpaHccyaaT — Mpo3padyHasi XUJAKOCTh, O€JIKU B KOTOPOM
cocraBistior 0,3—3,0%; B OCHOBHOM 3TO aJIbOYMUHBI, JIEHKOLIMTBI, KICTKU
TKaHEM.
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B 3aBucuMOCTH OT JIOKaIM3alMU OTEKM UMEIOT pa3InIHbIe Ha3BaHUS:

— aHacapkKa — OTEK MATKMX TKAHEW TYJIOBUILA U KOHEYHOCTEH;

— aCIMT — CKOIUICHUE XXUAKOCTU B TTOJOCTU OPIOIINHBI;
THAPOTOPAKC — CKOTUICHUE KMUIKOCTH B TIEBPAJIbHON MOJOCTH;
— TMIPONEePHKAP] — CKOTUIEHUE KUIKOCTU B OKOJIOCEPACUHON CyMKe;
ruaponese — CKOIUIEHUE XXUAKOCTHU B MOJIOCTH BarajJuiiHoi 000-
JIOUKU SIMYKA.

ITo maToreHe3y pa3nnyaloT OTEKM: MeXaHWYecKue (TuIpoaguHaMUYeCcKue),
OCMOTHUYECKHE, OHKOTUYECKME U MEMOpPaHHBIE.

Mexanuueckuil (2udpodunamuueckuil) omek pa3BUBaETCS MPU BEHO3ZHOM
3acTOe Ha MoYBe TpoM003a, SMOOJMHU BEHBI WJIM CAABIUBAaHUS BEHbI U3BHE.
3acToii KpoBU B OOJBIIOM Kpyre KpoBOOOpalleHUs MpU CepAedyHO-
COCYIMCTON M BEHO3HOW HEIOCTaTOYHOCTH MPUBOIUT K TOBBILLICHUIO JaBJie-
HUs B COCyIaxX M pa3BUTHUIO OTEKOB (OOIIUIT OTEK).

[Tpu cnabocty MpaBoro xkeaymnodka MPOMCXOAMUT 3aCTOM B BEHaX OOJIBIIIO-
ro Kpyra KpoBooOpaIleHHs, pa3BUBaIOTCS acIIMT, aHAcapKa, a IMpU cJ1abocTu
JIEBOTO XXeyI0ouKa — OTeK B MajJIOM Kpyre KpoBOOOpaIlleHHUs.

Ocmomuueckuil omek pa3BUBaETCS B pe3y/IbTaTe pa3HOCTU KOHIICHTPaLUU
coJjieil B KpoBU U TKaHsIX. OCMOTUYECKOEe MaBJIeHUE B TKAHSX MOBBIIIACTCS
MPUY MOBPEXIEHNUSIX, 3a CUYET KaTaOOJIMIECKUX MPOLIECCOB, KOTrna KPYITHbIe
MOJIEKYJIbl PACIIETUISIOTCS U MOSBIsIETCS 00Jbliie HOHOB. OCMOTUYECKUIA
OTEK TKaHEH BO3HMKAET NIPU allU103€, IMXOPAAKE, BOCIIAJIEHUU.

Onkomuueckuii omek pa3BUBAETCs B pe3yJibTaTe pa3HOCTU OHKOTUYECKOTO
JaBJeHUSI KPOBU U TKaHEBOM XXUIKocTh. OHKOTUYECKOE TaBJICHHUE B TKAHSIX
MOBBIIIACTCS 33 CUET BBIXOJa aJIbOYMUHOB 13 KPOBHU, a TAKXKE 3a CUET pacrana
0eJiKa K TKaHSX, YTO 00eCIeurBaeT BhIXO XXMAKOCTU U3 KPOBU B TKAHU —
pa3BMBaeTCs MPHU allMA03€e, BOCHAJICHUM, TTOTepe OeIKa MoYKaMM, CHIDKEHUM
CUHTE3a OeJKa MeYeHbIO.

Membpannotii omek pa3BUBaeTCs B pe3y/IbTaTe MOBBILIEHUS IPOHULIAEMO-
CTU CTEHOK COCYIOB, HAIIpUMep IMpPU ajJaeprum, MHTOKCUKALMKU. 3a cueT
00pa3oBaHMs OMOJOTUYECKM aKTUBHBIX BEIIECTB MPOUCXOAUT MOBPEXKICHNE
MeMOpaH, NMPOHUIIAEMOCTh UX YBEJIMYUBACTCS, U XKUIKOCTh U3 COCYIOB
YCTpEMJIICTCS B TKaHU.

[To aTrOIOrMY BBIACISIOT CJICAYIONINE BUABI OTEKOB.

ITloueunvie omexu pa3BUBAIOTCS MEPBUYHO KaK CAEACTBUE MEMOPaHHOTO
daxTopa, Korma uepe3 GuiabTp (B KarcyJsie HedppoHa) MPOXOAAT OeAKU, MPU
3a00JIeBaHMU TTOYEK, B pe3yIbTaTe Yero yMEHbIIAeTCs KOHIEHTpalus OelKa
B KPOBHU.

Cepdeunvle u 6eHO3Hble omeKU SIBIISIIOTCST PE3yJIbTaTOM CepAeYHON HelocTa-
TOYHOCTH, TIPUBOJSIICH K MOBBIILIEHUIO THAPOCTaTUYECKOTO JaBJICHUS B BEHAX.
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Jlumpamuueckue omexku CBSI3aHbI C TIOBBIIIEHUEM TUAPOCTaTUIECKO-
ro AaBJeHUS B TUMGAaTUUECKUX COCYIaX M3-3a HAPYILIEHUS UX IIPOXOIU-
MOCTH.

Kaxexmuueckue (onkomuueckue) omexu CBSI3aHbI C YMEHbBIIICHUEM KOH-
LIEHTpALMM OesKa B IJIa3Me M3-3a MOBBIIICHUS] TPOHUIIAEMOCTH KalUJUISIPOB
1 BbIXOJa O€JTKOB B TKAHMU.

HAPYLUEHUE SHEPTETU4ECKOIO
N OCHOBHOIO OBMEHA

HapyweHne aHepreTn4yeckoro oomeHa

st )Ku3Heaes TeIbHOCTU OpraHu3Ma HeoOXoarMMa 3Heprusi. DHeprus
o0pa3yeTcs B MUTOXOHAPUSIX KJIETKM B pe3yJbTaTe OKMCICHUS cyOcTpaTa
(yrineBoaoB, XMpPOB, OEIKOB) ¢ yyacTueM (pepMeHTOB. DTa CBOOOaHAs
SHEPTUsl UCTIOJb3YeTCsI KJIETKOM 11 COBEepPIeHUS crieliuduieckoii pado-
Thl: CUHTE3a XUMUUYECKUX COCAMHEHN, MBIIIEYHOIO COKpAIleHUsI, BO3-
HUKHOBEHUS MOTEHIIMAa NeCTBUS B HEPBHBIX KJIETKAX, OCYIIECTBICHMUS
CUHTE3a BEIIEeCTB B KJIETKE, BHIMOJHEHUS Pa3IMYHBIX (DU3MOTOTNUECKUX
(GyHKLIMIA.

CooTHOILIIEHME KOJUYECTBA SHEPTUM, MMOCTYIAIONIE ¢ TUILel, U DHep-
I, pacXoayeMoll OpraHM3MOM, Ha3bIBaeTCs IHepeemuyeckum dasancom. OH
MOXKET OBITh MOJIOXKUTEIbHBIM U OTPULIATETbHBIM.

[Tpu U30BITOYHOM MUTAHUM, TPEBHILIAIOIIEM IEHCTBUTEIbHbBIE PACXOIbI
SHEPTUU, TOBOPST O HOA0HCUMEAbHOM IHepzemu4eckom oarance. [1pu s3Tom
MPOUCXOAUT HAKOIUIEHWE SHEPTreTUYECKUX 3aIlacoB 3a CYET YBEIAMUYCHUS
MAacChl XKUPOBOM TKAHMU.

B ycoBusix HEZOCTAaTOYHOTO MUTAHWS IHEpeemuieckuil 6aianc ompuya-
meabHblil, 3aT1aChl 9HEProOOTaThIX BEIIECTB YMEHBIIAIOTCS.

Ecau xonuyecTBo 0Opasyroleiicss SHepruM J0CTaTOYHO 7151 BHITTOTHEHUS
(GyHKIIMM ¥ TToAaepXKaHUS TJIAaCTUYECKUX MTPOIIECCOB, KJIeTKa paboTaeT HOP-
MaJIbHO.

HapymieHue sHepreTnyeckoro 6ajgaHca B OpraHu3Me BOSHUKAET B Pe3yJib-
Tare 1100 CHYXeHMsT oopazoBaHust AT®D, b0 HapylIeHUs] BHYTPUKIIETOY -
HOTO TpaHCIOPTa SHEPTUM.

CHuxeHune oopazoBanuss AT® nporcxXoauT Mpyu r'MIOKCHHT, AePULNTE
CcyOCTpaTOB OKMCIICHUS M HEAOCTaTOYHOCTU (hepMeHTOB. PaccTpoiicTBO BHY-
TPUKJIETOYHOTO TPAHCIIOPTa dHEPTUM HAOII0MAeTCsI TPU CHUKEHUN aKTUB-
HOCTH (pEpMEHTOB, y4acTBYIOIIMX BO B3aumoneiicteun AT® u kpeatnHa,
n3meHenun KOC knetku, PH knetku u ap.
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B TsKe X yeIoBMSIX, KOTIa TPOM3BOACTBO SHEPTUM PE3KO MaaaeT, KIeT-
Ka CHMXaeT CBOM (DYHKIMOHAJbHbIE BOBMOXKXHOCTHU, HO HeproodecrieueHue
IUIACTMYECKMX MPOLECCOB MOMACPKUBACTCS 0 TeX MOp, IoKa cuHTe3 ATD
HE YIajeT 10 MUHUMAaJIbHOM BEJIMYMHBI.

HapyweHne ocCHOBHOro oomeHa

OOMeH 2Hepruu 4ejaoBeKa — 3TO OOLIMIT OOMEH, OH CKJIaabIBaeTCs U3
OCHOBHOI'0 0OMeHa U paboyeii MprubaBKu.

OcHoenoti 06men XapaKTepU3yeTCsl MUHUMAaIbHBIM KOJIMYECTBOM 3HEPIUH,
HEOOXOAMMOM ISl XKU3HEACSITETbHOCTH B COCTOSIHUM MOJHOTO (hM3MYECKOTO
MOKOS$1, HATOIIAK, TIPU TeMIlepaType okpyxatoiieit cpenbl 18—20 rpamycos.

Pabouas npubaska — yBennueHre YHEPIeTUUECKUX 3aTpaT OpraHU3Ma
IpU MbILLIEYHOI padore.

BenuuynHa OCHOBHOro 0OMeHa 3aBUCUT OT MHOTUMX (paKTOPOB: MacChl
TeJsa, 1oJia, Bo3pacTa. B yciaoBusIX maToioruy BeJM4rMHa OCHOBHOro o0OMeHa
SIBJISIETCSI IMarHOCTUYECKHUM TECTOM IIPU OLIEHKE OOLIMX M3MEHEHMIT 0OMeHa
BelLeCTB B opranusme. I1py MHOTMX 3a00/1€BaHUSIX 1 TATOJIOTMYECKHIX COCTO-
SIHUSIX, COMTPOBOXKIAIOIINXCS YCHIICHUEM OKUCIUTEIbHBIX ITPOLIECCOB, aKTH -
BallMM CUMIIATO-aAPUHAIOBOM CUCTEMBbI, U30bITKA aipeHaIMHA U TUPOKCUHA
(Mansgpust, OprolIHON TUd, TYOEPKYJIe3 U Ip.) OCHOBHOI 0OMEH MOKET MOBbI-
matbes 10 150%.

IMpu runopyHkunm runodusa, MUTOBUIHOM XKeae3bl, TTOJIOBBIX Xee3,
HaJIO0YeYHUKOB OCHOBHOI OOMEH ITOHMXKAETCS.

ronaoaAHUE

l'onogaHueM Ha3bIBaeTCs MpeKpalleHUe UM HEIOJHOE MOCTYIUICHHUE
MUTATEJIbHBIX BEIIECTB B OpraHu3M. Pa3jinyalor mojHoe rojioiaHue, Korna
MPpUEM MUIIY ITOJTHOCTBIO IIPEKPAIleH, HEMoJHOe roJI0iaHue — IIPU OrpaHU-
YEHHOM IIOCTYIUICHUU C MUl O0eJIKOB, XXMUPOB U YIJIEBOIOB, U YACTHYHOE
roJioJaHue, KOrjaa KaJoOpUiHOCTb MUIIU COXPAHSETCsI, HO MpeKpallaeTcs
MOCTYIICHNE B OPraHM3M OJHOI'O WJIM HECKOJIbKUX MTUTATE/IbHBIX BEIIECTB.

IMpuunHamMu noamnozo 2oa0danusa (Kak M IPYrux BUIOB rOJOJaHUS) MOTYT
OBITb OTCYTCTBUE IUILIM, 3a00JIeBaHMsI TTOJIOCTU PTa, IMMILEBOA, IPEISITCTBY-
romue noctyrieHuto nuiy B ZKKT, orcyTcTBre anmneTuTa, oTKa3 OT MUIIH.
TeyeHue roJlofaHusT 3aBUCUT OT BHEIITHUX M BHYTPEHHUX YCIOBUIA.

BHemnue ycioBust — HU3Kasl TEMIIepaTypa OKpysKalolleil cpeibl, BRICOKast
BJIAXKHOCTb U JIp.
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OCHOBHBIMU BHYTPEHHHMH YCJIOBHSIMH, OTIPEACISIONIMMU TeUYEHUE TOJI0-
JNaHUs, SIBISIOTCS KOJTMYECTBO M KaUeCTBO KUPOBBIX U OCJIKOBBIX PE3E€PBOB
OopraHusma, a Takxke MHTEHCUBHOCTb OOMeHa BEIEeCTB.

VY keHIIMH 00JIbIIIe pe3ePBHBIX 3a1aCOB XXKUpPa U HUKE UHTEHCUBHOCTD
oOMeHa, MO3TOMY OHU JOJIbIIE, YeM MYXXUYMHBI, TIEPEHOCST IMOJHOE TO-
JIomaHue.

VY nereit MHTEHCUBHOCTh OCHOBHOTO OOMEHA 3HAUMTEIbHO BBIIIE, YeM
y B3POCJIbIX. DHEPreTUYECKUe 3aTpaThl Y AeTeil YBEIMYEHBI B CBSI3U C ITPOIIEC-
camu pocta. Terutootnavya y HUX yCUJeHa, TaK KaK Ha eIMHUILY MaccChl Teja
MPUXOAUTCS OOJIbIIAsI TOBEPXHOCTD, U€M Y B3pOCbIX. JIeTH TTepeHOCsT ro1o-
JIaHue TsoKesaee, YeM B3pOcCbie, U CMEePTh MX HACTYIaeT IPY MEeHbIIEH OTHO-
CUTEJIbHOM MOTEPE MACCHI TeJa.

B pa3BuTHu MOTHOTO rosiogaHus 6€3 orpaHUYEeHUS ITpreMa BOIbI pa3iiu-
YaloT TPHU MepUoa.

I1epBblii mepuon roonanus 1IUTcs 1—2 cyt. OCHOBHOI 0OMEH B 3TO BpeMs
MOBBILLIEH. DHEepreTuuecKre NoTpeOdHOCTU OpraHMn3Ma o0ecTreuynBaloTCs pac-
XOJIOM pe3epBHBIX yriaeBonoB. CHUXaeTcss U OMOCHMHTE3 aMUHOKUCIIOT,
1, COOTBETCTBEHHO, 00pa3oBaHNe MOUEBUHBI. TeM He MeHee MPOoI0IKaeTCs
pacnaz 6eyika, CBSI3aHHBIM C IMJIaCTUYECKUMU HY>KIaMM OpraHM3Ma, BO3HU-
KaeT OTpULIaTeJIbHbIMA a30TUCTbIN OalaHC.

Bropoii mepuos ronoganua Hanbosee MPONOKUTEIbHBINA. DHEpreTuye-
CKH1i1 0OMEH XapaKTepu3yeTCsl OKUCICHUEM ITPEUMYIIeCTBEHHO xkKrpa. OCHOB-
HOI1 OOMEH MOHMKAETCsI, a30TUCThIN OaJaHC OCTAeTCsl OTPUIIATEIBHBIM, XOTS
BKCKpPELUs a30Ta IMTOCTEIEHHO YMEHBIIIAETCsI, YTO YKa3bIBaeT Ha 00IIIee TIOHM -
JKeHUEe MHTEHCUBHOCTU OeJIKOBOro ooMeHa. CoxpaHseTcsl BO3MOXKHOCTb CHH-
Te3a XXKU3HEHHO HEOOXOAUMBIX OETKOBBIX CTPYKTYP 3a CUeT pacraa psiaa Ipy-
rux 6enkoB. [Tporcxoaut riaybokast mepecTpoiika 0OMEHHBIX ITPOILIECCOB,
HaIpaBJIeHHasI Ha JydJlllee UCIIOIb30BaHMe Pe3ePBHBIX BEIIECTB, OrpaHUYe-
HUE TTOTPEOHOCTE TeX OPraHOB, KOTOPbIE MMEIOT MEHbIIee 3HAUCHUE IS
COXpaHEHUs XKU3HU, U TIepepacripeie/ieHre MUTaTeJIbHbIX BEIIECTB OT MEHEee
Ba)KHBIX OPTaHOB K XKU3HEHHO 0oJiee BaxkHbIM. [102TOMY ITOUTH HE U3MEHSIeT-
cs Macca cepla U HEPBHOM TKaHU, OOJIbIIIe MacChl TePSIOT JIETKHE, KUIIed-
HUK, KOXa, ellle 00Jibllle — MOYKHM, KPOBb 1 MbIIILbI. OCOOEHHO OOJbIIast
TOTEPST MacChl HAOJIIOIAETCS B TICYCHU, CEJIC3eHKE U KUPOBOI TKaHMU.

[MoHMmXeHre OCHOBHOTO 0OMEHa OOBSICHSIETCSI TEM, UYTO dHEpromnpeodpa-
3YyIOIIMEe CUCTEMBI, TOKAJIM30BaHHbIE B MUTOXOHIPUSIX, MIEPEXOasIT Ha OoJiee
3KOHOMUYHOE (DYHKIIMOHUPOBAHUE. YMEHbBIIIAETCSI CKOPOCTh CBOOOIHOIO
okucaeHus1. KpoMme Toro, 5KOHOMUYHOCTb IHEPreTUIECKOro OOMeHa B KJIeT-
Ke TMPU TOJONaHUU JOCTUTACTCS 332 CUET YMEHbIIIEHUS OOIIeT0 YMcaa MUTO-
XoHApuUii. OcTaBIIMEeCs] MUTOXOHAPUHN MTOTHOCTBIO COXPAHSIOT CBOU (DYyHK-
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LIMOHAJIbHbIE U PETrYJISTOPHBbIE MEXaHMU3Mbl U CTPYKTYpHBIE cBOIicTBa. Bo
BTOPOM MEPUOJIE TOJ0AaHUs CHMXAETCS YHKIMS IHIMTOBUIHOMN XKeJle3bl
u B-kJ1eToK ocTpoBKOB JlaHrepraHca momaxeayI104HOM XKeJle3bl, YTO SIBISIETCS
OJIHUM U3 PEryJsITOPHbIX (PaKTOPOB, CHUKAIOLIMX OCHOBHOI OOMEH.

Ha 6—8-e cyTku roiogaHus HaYMHAET YBEJIMUMBAThCS CIIOHTAHHASI CEKpe-
LIMST XKEJTYIOYHOTO COKa, CEKPETa MOMKEIYI0YHOM XKeJIe3bl, XKeJT4M 1 KUIIeY-
HOTIO COKa.

C nuiueBapuTeIbHBIMUA COKAMU BBIIEISETCS 3HAUMTEIbHOE KOJIUYECTBO
0enKa B BUJe albOYMUHOB, TIOOYJMHOB U MOJUIIENTUIOB. DTH OEJIKU
¥ noaunenTtuasl pacueruisiiores B 2KKT 1o aMUHOKKMCIOT, KOTOPBIE 3aTeEM
BCAChIBAaIOTCSI B KPOBb.

JIaHHBIH TIpolIecC SIBJISIETCSI HEOOXOAMMBIM 3BEHOM TepepacipeneeH st
a30Ta ISl CUHTE3a XXM3HEHHO BaXKHbIX OCJIKOBBIX CTPYKTYD.

TpeTwnii, TepMUHAIBHBIIA, IEPHO, T'OJIOAAHUSA XaPAKTEPUIYETCS PE3KUM YCH~
JIECHUEM MPOLIECCOB paciaaa 0eJKOB XXMU3HEHHO BaXKHbIX OPraHOB, KOTOPbIE
pPacXoAyIOTCs B KAUeCTBE 9HEPreTUYECKOro Marepuaia. A30ot, Kajauid u ¢goc-
dop comepxkarcs B MOYE B TE€X XK€ COOTHOILICHUSIX, KaK U B LIMTOILJIa3Me KJie-
TOK MBIIIL. DTO CBUAETEIbCTBYET O TOM, YTO IMOABEPralOTCsl pacHanay He
TOJIBKO JIEFKO MOOUIU3yeMble OeIKM, HO U 00Jiee CTaOUJIbHbIC OETKM MBIIIILI.
IIpekpalnaercss CIOHTaHHAsT CEKPELIMS XKEJIYI0YHOTO U KUILIEYHOTO COKa.
BosHuUKaIOT M3BMEHEHMS CTPYKTYPbl MUTOXOHAPUIA, HAPYIIAIOTCS UX PETYJIsi-
TOPHBIE MeXaHU3MbI. [1pOI0IKUTEIBHOCT TEPMUHAIBLHOI'O IIEPUO/Ia COCTAB-
JIsieT 2—3 JIHsI, B TeUeHUe KOTOPOro 0eJIKOBOE UCTOLLEHUE TOCTUTAeT Ipe/ie-
JIOB, HECOBMECTUMBIX C KM3HbIO. DTOT MMEPUOJ 3aKaHYMBAETCI TMOEIbIO
opranusma rnpu rmorepe 45—50% macchl Tena.

Abcoaromubim eono00anuem Ha3bIBaeTCsl MOJTHOE rojofgaHue 0e3 mpueMa
Bojbl. [Ipu MoJHOM rojiogaHuu 63 BOAbI pa3InvaloT T€ Xe MePUO/Ibl, YTO
U IIPY FOJIOJAHUM C BOAOM, HO MPOAOKUTEIbHOCTh MX 3HAYUTEILHO COKpPa-
maeTtcs. Pacrman 6e1koB opraHu3Ma BhIpaxkeH 0oJjiee pe3KO, UCTOIIEHUE
1 rubeTh OpraHu3Ma HacTyIalT 3HaYuTeAbHO ckopee (3—6 nHeit). [Tpu oGe-
3BOKMBAHUM OpraHM3Ma MPOUCXOIUT 00Iasi MHTOKCUKAILIMS MPOAYKTaMU
pacnana v HapyllleHUe KOJJIOMIHOIO PACCTOSIHUSI OCJIKOB, UTO €lile OOoJIbliie
YCUJIMBAET IPOTEOJUTUYECKUE TPOLIECCHI.

HEKPO3

CMepTh KaK OMOJIOTUYECKOE TTOHSITHE SIBJISIETCS BhIpakeHUEM HeoOpaTh-
MOTO MPeKpaIeHUs KU3HEALSATSIbHOCTH opraHu3Ma. C 1opuanyecKoil TouKu
3peHUsI OpTaHU3M CUMTAETCsS MEPTBBIM, KOTIa HACTYIIUT MOJHOE U Heobpa-
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THMOE IpeKpallieHue IesaTeIbHOCTU Mo3ra. [1pu 3ToM 00JIblliee KOJIMYeCTBO
KJIETOK M TKaHeil OCTaloTCs KU3HECITOCOOHBIMU B TEYEHUE HEKOTOPOI'O Bpe-
MEHHU I10CJIe CMEPTU. DTU OPraHbl M TKAHU COCTABJISIIOT IJIABHBIA MCTOYHUK
IU1s TpaHcruianTaiuu. CyliecTBYIOT ABa BApMaHTa MECTHOI CMEpPTH, T.€.
rubeIu CTPYKTYpP B XKMBOM OpraHM3Me: HeKpo3 (KJIETOK U TKaHeil) 1 anonTo3
(KJ1eTOK).

Hexkpo3 — rubesib CTpYyKTYp B KMBOM OpraHu3Me I10[1 AeiicTBUEeM 00J1e3-
HETBOPHBIX (haKTOPOB. DTOT BUJ TMOEIM KJIETOK FeHETUYECKH He KOHTPOJIM-
pyercs (puc. 2.14).

™

Puc. 2.14. Hekpo3 U3BUTHIX KaHAIbLIEB MOYKW. DIMUTETNI MPSIMbIX KaHAJbLIEB COXpa-
HEH, B UX KJIeTKax comepxartcs sapa (1). Dnmureanii KaHaJablieB MPOKCHMaIbHbBIX
U JUCTAJIbHBIX OTAEJOB He(ppoHa (2) He COAEPXKUT siaep (KapuoJaUu3Uc), LIUTOIIa3Ma
HEKOTOPBIX KJIETOK TOMOTeHHasl (COCTOSTHUE KOATyJIsIIun), B IPYTUX KJIeTKaX IIUTO-
r1azMa uMeeT BU/J IJIbIOOK (M1asmMopekcuc). Mectamu 6a3aibHast MeMOpaHa U3BUTHIX
KaHaJIbLIEB pa3pylieHa

B cooTBeTcTBUY ¢ MpUYMHAMU Pa3IMUalOT CASAYIOIIE BUIbI HEKPO3a.

1. TpaBMaTHYeCKHii BOZHUKACT MPU NEHUCTBUU (PU3UUECKUX, XUMUIECKUX
M Ipyrux ¢pakTopoB.

2. TokcuuyecKMii BO3HUKAET MO IeMCTBUEM TOKCMHOB 0aKTepHualbHOM
WJIM OPYrOi MPUPOAbI, KMCIIOT, IIEJI0YEH, COJIEN TSKEJIbIX METAJLIOB, JIeKap-
CTBEHHBIX TIPEIapaToB U Jp.

3. TpocdoneBpoTHYECKHII CBSI3aH C HApyllIEHUEM MHHEPBALIMM TKaHEH Mpu
XPOHUYECKHUX 3200JI€BaHUSX, UTO BEET K COCYIMCTHIM HAPYIIEHUSIM U HEO0-
PaTUMBIM JUCTPODUIECCKUM N3MEHEHMSIM.
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4. AlLIepruvecKuii CBsi3aH ¢ MMMYHOIIATOJIOTMYECKUMM PeaKIUsIMMU.

5. CocyamcThlii CBsI3aH C HapyllleHUEM KPOBOCHAOXEHUS opraHa WJIu
TKaHM BCJIEACTBUE TPOMOO3a, SMOOJIMHU, CIABJIMBAHUS COCYIa U HOCUT Ha3Ba-
HME UILEMMYECKOT0 HEKPO3a — MH(APKTA.

Hekpo3sy npeniiecTByeT nepruoa HeKpodno3a, MophoJOruuecKuM cyo-
TPAKTOM KOTOPOTO SIBJISIIOTCS HeOOpaTUMble AUCTPOGUUECKME U3MEHEHUS,
yale 0eJIKoBOi pupoabl. HekpoOro3 rnepexoauT B HEKPO3 KIETOK U TKa-
HEeil, KOTOphIE 3aTeM I0IBEPraloTCsl pa3ioXeH!0 — ayToau3y. OCHOBHBIMU
MpU3HAaKaMU HEKpO3a SIBJISIIOTCS HeoOpaTUMble U3MEHEHUS SIAeP U LIUTO-
IJ1a3Mbl KJIETOK.

Snpo npetepreBaer CleAyOLIMe U3MEHEHUSI.

Kapunonukno3 — cMopinuBaHue siipa, moTepsiBiiero Biaary. HykienHoBbie
KHCJIOTHI B BUJIE IVIBIOOK BBIXOIST U3 siApa B LMTOIIa3My. HaunHaercs ero
pacnaa — kKapuopekcuc. Hakonell, sijepHoe BellleCTBO pacTBOPSIETCS —
HAcTymnaeT KapuoJausuc. B HEKpOTU3MPOBAHHBIX KJIETKAX HET siiep. DTO OAUH
U3 OCHOBHBIX IIPM3HAKOB HEKPO3a, KOTOPBIA OTIMYAET €ro OT TUCTPohUn
(ripu UCTpOUU sIapa OCTAIOTCS HEU3MEHHBIMU).

IMonoOHast nTMHAMKMKA HEKPOTUUYECKUX M3MEHEHUIA HabII01aeTCsI B LIUTO-
mia3me. BHavalie IpoMCXOIUT MIA3MOKOArYJIsus — 00e3BOXMBAHKE, 3aTEM
IJIA3MOPEKCUC — pacIiaj IJa3Mbl Ha IJIbIOKU, U, HAKOHELI, MJIa3MOJIM3UC —
pacTBOPSIETCS BCS KJIETKA.

dopmbl HeKpo3a

Paznauualor cinenyromue GpopMbl HEKpO3a: CyXoi HEKpo3, BIAaXKHbIN
HEKpo3, UH(DAPKT, CEKBECTP U TaHTPeHa.

s cyxoro HeKpo3a (KoaryJIsiiuOHHOI0) XapaKTepHO MpeodIagaHue po-
LIECCOB IeruapaTaiuu, yraoTHeHus. K cyxoMy HEKpO3y OTHOCUTCS TBOPO-
JKMCTBI 1 GUOPUHOMIHBINA HEKPO3.

* Teopoocucmolil HeKpo3 XapaKTepHU3yeTcsl TeM, YTO €ro yJacTKU CyXHe,
OesecoBaThie, KPOIIATCs, HAIIOMUHAIOT TBOpOT. Pa3BuBaeTcs npu Tyoep-
KyJese.

* QubpuHoudnbLil HeKpo3 XapaKTEePU3YETCsl NMPOMUTbIBAHUEM COEIMHU-
TeNIbHOI TKaHU (PUOPUHOreHOM, KOTOPbI mpeBpaiiaercs B (GUOpUH.
B pesynbraTe MpoMCXOOUT Ae30praHU3alMsl COCAMHUTEIbHOM TKaHU,
BOJIOKHA €€ pa3pyllaloTcs, YIUIOTHSIOTCS, TMPOUCXOIUT obOpa3oBa-
HUE CyXOro HeKpo3a, KOTOpOMY CHOCOOCTByeT O0OraTcTBO TKaHU Oeji-
KaMu.

Biazknblii HeKpo3 (KOJLUTMKBAIMOHHDIIN) XapaKTepU3yeTCs pacIljlaBIeHUEM

U ruapatanueit TkaHu. HaGmomaeTcs B TKaHSIX C OOJBIIMM KOJUMYECTBOM
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Boabl. [IpuMepoM BIaXkHOTO HEKPO3a SIBJISIETCS pa3MsITYEHUE CEPOTo Bellle-
CTBa roJIOBHOTO Mo3ra. B ncxoze BiaxkHOro HeKpo3a o0pa3yeTcsl KUCTa.

NudapkT — HEKPO3 TKaHel, BOZHUKIIUM ITPpU HapyILIeHUU KPoBooOpa-
1meHus aodoro opraHa. MHpapKT Myuokapaa pa3BuBaeTcsl BCIEACTBUE TPOM-
003a, 9M00IMH, crla3Ma apTeprUu KOHEYHOTO TUMa. B MOCTHEKPOTHUUECKYIO
craauio hopMUpyeTCs feMapKalloOHHas 30Ha U3 JIGMKOIIMTOB OKPYXalolei
00J1acTH, a MEXIY OTAEAbHBIMU KapaAUMOMHUOILIMTAMU HAUMHAETCSI OpraHu3a-
s pyorua.

[Ipu pa3BUTUM OCIOXHEHUI BO3MOXHO paclijiaBjieHUe TKaHU B 30HE
MHdapKTa, YTO IPUBOIAUT K Pa3pbiBy CTEHKU XeJlyaouyka u K cMeptu. [Ipu
OTPbIBE TPOMOOTUYECKUX MacC BO3MOXHaA TPOMO0OIMOOIMS COCYI0B MO3Ta
WJIU APYTUX OPraHOB.

CekBecTp — yJyacTOK MEPTBOI TKaHM, KOTOPBIN HE IMOABEPraeTcs ayToau-
3y, HE 3aMeIllaeTCsl COeIMHUTEIbHON TKaHbIO U CBOOOMTHO pacrojaraercs
cpenu KUBBIX TKaHelt. Kak mpaBuiio, mpu HAJIMYMU CEKBECTPa pa3BUBACTCS
THOHOE BocnajeHue ¢ 00pa30BaHUEM CBUILIEH.

l'anrpena — Hekpo3 TKaHEl, COMPUKACAIOIIUXCS ¢ BHEITHEH Cpeaoii.
HexkpoTtusupoBaHHbIe TKAHU OTJIMYAIOTCS YEPHBIM MU OYPBIM IIBETOM, TaK
KakK IMpU COMPUKOCHOBEHUU MX C BHEIIHEH Cpeaoil KPOBSIHbIC MMUTMEHTHI
OKUCJISTIOTCSI ¢ 00pa30BaHMEM CEPHUCTOIO XKeJe3a.

PaznuuaroT Tpu BuUIa TaHTPEHBI: CyXas FraHIpeHa, BJlaXKHasl TaHTpeHa
1 TIPOJICKHU.

» Cyxas eanepena COIPOBOXKIAETCS MyMUMDUKALIMEH, XOPOIIO BhIPaKEH-
HOM HEeMAapKAallMOHHOM 30HOW BOCHAJIEHMS, YacTas JIOKAJIu3aluusd —
KOHe4yHocTH (puc. 2.15).

* Brasicnas eanepena pa3BUBaeTCs NPy MHGOUIIMPOBAHUM ITOTUOIIEH TKaH!
OakTepusiMU, OOBIYHO aHa’pOOHBIMU. TKaHb TIPpU 3TOM HaOyxaeT, cTa-
HOBUTCSI OTEUHOM, JeMapKallMOHHAasl 30Ha BOCTIAJICHUST HE OTpenessaeT-
cda (puc. 2.16). BosHuKkaeT B KMILIEYHUKE, JIETKMUX, MATKE, KOHEYHOCTSIX.
l'anrpeHa He pa3BuBaeTCsl B MO3Te, JIETKMX, MaTKe, €CJIM HET OTKPBITOM
TPaBMBI.

* [Ipoaescenb BOBHUKAET BCAEACTBHE TPOGOHEBPOTUUECKUX HAPYIIEHUI
y OCJIa0JICHHBIX JieXkauuX OOJIbHBIX Ha yyacTKax Teja, MOABEPraroIIuxcs
HanOOJIbIIIEMY JABJICHUIO.

Ucxopbl HEKPO3a
[Tpu 6G1aronpusITHOM MCXOAe HEKPOTU3UPOBAaHHAS TKaHb MOABEPracTCs
(bepMeHTaTUBHOMY pacIUIaBICHUIO, B KOTOPOM OOJIbIIAsT POJIb IIPUHAMLICKUAT
JICKOLIMTaM, TTOCTYAMIINM U3 IeMapKallMOHHOU 30HbI. O0pa3ylomuiics
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Puc. 2.15. Cyxas ranrpeHa Puc. 2.16. Braxnas ranrpeHa

nedeKT 3aMelaeTcsl COeNMHUTEIbHOM TKaHbIO, KOTOpas MpopacTaeT U B
HepaccocaBIlIMecss HEKPOTU3MPOBAHHbBIE TKaHU, 00pa3ysl Ha UX MeCTe pyoell
(opranmzauusi). MHorna coenmHuTEIbHAsI TKAHD BOKPYT 30HbI HEKPO3a 00pa-
3yeT Karcyny (nHkarncyasmnus). Hepenko B HEKpOTU3MPOBaHHBIE MaCChl
OTKJIaJbIBaeTCs U3BeCTh (TeTpuduKaLus ydacTKa HEKpo3a).

[Tpu ranrpeHax najablieB KOHEYHOCTE MOXET MPOUCXOAUTH CAMOIIPOU3-
BOJIbHASI aMITyTalus (OTAeJIeHUEe) OMEPTBEBIINX U MyYMU(UIIMPOBAHHBIX
YacTe — MYTHIISILHUS.

AMNoOnToO3

AnonTo3 — reHeTMYeCKHU 3aIporpaMMHUPOBaHHAsSI CMEPTh KJIETOK B KBOM
opraHuszme. D1o ¢hopMa CMEpPTH, IIPU KOTOPOI yCTPAHSIIOTCS OTIAEIbHbIE
KJIETKU U3 XMBOI TKaHu. OCHOBHAsl pOJib alloITo3a B HOPME — 3TO YCTaHOB-
JIEHME HY>XHOTO PaBHOBECHSI MEXKJ1y IIpolieccaMu IpoJiudepaly 1 rubesibio
KJIETOK, YTO B OJIHMX CUTyallMsIX 00ecreurBaeT CTabuIbHOE COCTOSIHIE Opra-
HHU3Ma, B IPYTUX — POCT, B TPETbUX — aTpoduio TKaHeil u opraHos. [Tomxaep-
JKaHUe pa3IMYHbIX OPraHOB M TKaHEl B 3JJ0POBOM COCTOSIHUM HEBO3MOXKHO
0e3 ecTeCTBEHHOI0 (PM3MOJIOrn4ecKoro 0OHOBJIEHMSI, a ClieioBaTeIbHO, 6e3
CMEPTU OTIEIbHBIX KJIETOK.
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ANonTo3 — 3T0 OMOXMMHUUYECKHU crelu(PUIEeCKUil TUIT THOEIN KIIETOK,
KOTOPBIN XapaKTepU3yeTCss aKTUBU3allMel HETM30COMaIbHbBIX (PEPMEHTOB,
pacieruisitonux sanepHyio JIHK Ha manenbkue ¢pparmeHTsl. O6pa3oBaBIIne-
cs hparMeHTHI KJIETOK — aroITO3HbIe Tela — (harolMTUpyOTCs Oau3aexa-
IIMMM KJIeTKaMU (KaK MapeHXMMaTO3HbIMU, TaK U CTPOMaTbHBIMHU ). ATIONTO3
HE COIPOBOXKIAETCS pa3BUTUEM BOCITAJICHUS.

Hoxa3aHa mpsiMasi CBSI3b alloNTO3a U MHOTUX MaTOJOTMYECKUX COCTOSI -
Huii. BeneTcs pazpaboTrka jeKapCTBEHHBIX CPEIACTB, KOTOPbIE CMOTYT Pery-
JINPOBATh aIlOITO3, OTKPOIOT HOBBIE BOBMOXXHOCTH B JICUEHUH 37I0KAUE€CTBEH-
HBIX OITyXOJIeii, BUPDYCHBIX MH(EKIINIi, HEKOTOPBIX 3a00IeBaHUI HEPBHOM
CHUCTEMBI.

ATPODUA

ATpoueit Ha3bIBalOT yMEHbILIEHWE OpraHa Ui TKaHU B 00beMe C 0ciad-
JICHUEM WJIU TIpeKpalieHrueM ux (PyHKIIUU.

Paznuyator ¢pu3nonornyeckyio 1 maToaorM4eckyro aTpouio.

®u3nosiornyeckas atpodus COPOBOXKIACT HOPMAJIbHYIO XU3Hb YeJIOBe-
ka. Hampumep, aTpodupyroTcs MyrmoyHbIe COCYAbI MOCIE POXKACHUS, TTOJI0-
BbI€ XKeJIe3bl Y CTAPUKOB, MOCTEINEHHO aTPOMUPYIOTCS MBIIIIBI Y TTOXUIBIX
JIIOJEN.

ITaTosornueckasi arpodus cBsi3aHa ¢ 3a00JeBaHUSIMU U TpaBMaMU, pa3-
BUBaeTCs B JIIOOOM BO3pacTe.

ATpodust MOXeT UMeTh OOIIMI XapaKTep, paclpoCTPaHssCh Ha BeCh
OpraHu3M, WK Xe BO3HUKATh B KAKOM-TO OpPTaHe WJM CUCTeMEe U HOCUTD
MECTHBIN XapaxkTep.

Oo6mas aTpodus HaCTynaeT IMPU HEIOCTATOUHOM ITOCTYIUICHUHU B OpTaHU3M
MUTATEJbHBIX BEIIECTB WIM MPU HAPYIICHUU UX YCBOCHUs (aJMMEHTapHas
atpodusi), a TakKe MPU 37TI0KaYeCTBEHHBIX omnyxoJisiX. [Tpu 31mokauecTBEeHHBIX
onyxossgx oopasyercss @HO, KoTopblii MPUBOAUT K ITPeOOIagaHIIo KaTabo -
YeCKHMX MPOLECCOB B OPraHU3Me U K MOOUJIM3AIIMU XUPOB U3 KUPOBBIX JEIIO.

[Tpu mopakeHur rOJIOBHOIO MO3ra HacTyIaeT 1iepedpaaibHOE UCTOIICHUE.
[TpuumnHoOIi ucToleHUs ¢ aTpodueil MHOTUX OPTaHOB ABJISIIOTCS 3a00JIeHUS
HHHC 1 sHIOKPUHHOI CUCTEMBI.

st 60JBHBIX ¢ UCTOILIEHMEM XapaKTePHBI MCXYIaHUSI, OTCYTCTBUE
MOJKOXHO-XKUPOBOI KaeTyaTKU. [Ipy TMCTONOTrHYEeCKOM UCCaeI0BaHUU
OpPraHOB OTMEYAITCS NUCTpO(HUUecKre U3MEHEHHs B KJIeTKaX 1 pa3pacTa-
HUE CTOMBI.
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MectHas atpoduss — aTpodus OTASTbHBIX OPraHOB WK YacTu Teja. OHa
BO3HUMKAET BCJICICTBUE Pa3HBIX MPUYMH. B 3aBUCHMOCTH OT XapakTepa aTpo-
Gun pasnnyaoT CIeAyIolIe BUAbI MECTHO aTpoduu: IUCHYHKIMOHAb-
HYIO, OT HeloCTaTKa KpOBOCHA0KEHMSI, OT AaBJICHMSI Ha OpraH U3BHE, OT BO3-
NEeUCTBUSI XUMMUECKUX U (DU3NUECKMX (haKTOPOB, HEMPOTCHHYIO.

Atpodus ot 0e3aeiicTBUS BO3HUKACT OT CHMKeHUS pyHKuuu. K TkaHsIM
MpUTEeKaeT MEeHbIIe KPOBU, METabOJU3M B HUX CHUKEH, KJIETKM YMEHbIIa-
I0TCS B 00OBEME.

Atpodus oT HemOCTATKA KPOBOCHAOKEHHSI Pa3BMBACTCSI OOBIYHO BCJISI -
CTBME CYXXEHHUS MUTAIOIIMX OpraHbl aptepuii. Hanmpumep, atepockiepos
COCYZIOB T'OJIOBHOTO MO3ra IMIPUBOAUT K €ro aTpodru, COMPOBOXKIAIOIIEHCS
cyiaboymueM.

ATtpodusd oT KaBJeHH ITPOUCXOIUT B OpraHax M TKaHSX, KOTOPbIE UCIIbI-
TBHIBAIOT IJIUTEJIbHOE MaBieHue OT omyxou. [1pu 3aKkynopke MoueTOUHHUKA
KaMHEM MoYa CKaruIMBaeTCs B JIOXaHKE 1 TaBUT Ha MTapeHXUMY IMOYKU — OHa
aTpodupyeTcs, 3aMellaeTcs COeAMHUTEIbHON TKaHbIO.

Heiiporennas atpodus cBsizaHa ¢ HapylIeHUEM MHHEPBALIMM OPTaHOB,
M3MEHEeHUEM TPOo(hUUECKOTro BIMSHUS HEPBHOM CUCTeMBbl Ha TKaHb. [1pu
MopakeHUY CIIMHHOTO MO3Ta, BOCHAJICHUM MepudepruiecKuX HEPBOB ITPOUC-
XOJUT aTpodusi CKeJETHOM MYCKYIaTyphl.

B tex cayvasix, korga aTpodust opraHOB BhIpaXkKeHa YMEPEHHO, TP yCTpa-
HEHUM MPUYMHBI, €€ BbI3BaBIlIell, HEPEIKO BOCCTAHABIMBAETCS CTPYKTypa
¥ (YHKIIMS OpTraHa.

YacTto atpodus cormpoBoXkKaaeTCs YBEIUYEHUEM BaKyoJieil U JIU30COM,
KOTOpBIE coepKaT KJIeTOUHbIe (hparMeHThl. HeKoTophie KiieTouHbIe 00J10M-
KU He TIepeBapuBalOTCs, COXPAHSSICh B BUAC TeJIell B CBOCOOPa3HBIX KJIETOY-
HbIX capkogarax. [IpumMepomM TaKMX OCTaTOYHBIX TeJeIl CIyKaT TpaHyJIbl
nunodycuuHa. HakamimBasich B 00JIbLIOM KOJUYECTBE, OHU MPUAAIOT TKAaHU
Kopu4HeBYI0 okpacky. CoyetaHue aTpouu opraHoB (cep/alia UK TeYeHn)
¢ arpodueil mpu UCTOLICHUM (KaXeKCHsl) Ha3bIBalOT Oypoii aTpodueii (cM.
puc. 2.10; 2.11).
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CAMOCTOSATEJIbHASAA PABOTA

OOyu4alowmim KOHTPOJb
3ananmue 1.
3anogHuTe cxemsl 1 u 2.
Cxema 1. [TapeHxumarto3Hbie JUCTPOPUN

MapeHxumaTo3Hble
ouctpogun
/TN N
Knaccudpvkauus nosmgy ——Mm—————— | 1 | | 2 | | 3 | | 4 |

obmeHa BelLLecTB
I

Mopdonornyeckne nposiBneHns | 5 || 6 || 7 | | 8 | | 9 | |10|
(dpopmbr)

Cxema 2. CTpoMaJibHO-COCYaUCTasT AUCTPODUST

CTpomanbHo-cocyaucTas

ouctpodus
Knaccudukaumsa no suagy obMeHa BeLLecTs / / \ \
| 1| | |Lz] 3]
Mopdonornyeckue npossnedmsa — |4, 5,6,7| | 8 | | 9 |
(chopmbl)
Mcxoppl
3ananue 2.

Pemute cutyaunonHyto 3agavy (1) u tect (2).
1. ¥V xKeHIMHBI, CTPagalomeii OKUpeHneM, ObLIH KAJ00bl HA YyBCTBO TSIXKe-
CTH B IPABOM ToZipeGepbe, ropeys BO pry. B naibHeiiniem npucoeMHAINCH NpH-
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3HAKM cepAeyYHoil HeaoCcTaTOYHOCTH. Kakue n3MeHeHHs OPraHoB BO3HUKJIM
y 00.1bHOI?
A. ZKupoBas guctpodus neyeHu.
b. bypas arpodus neyeHu.
B. Oxupenue cepaua.
I'. bypas arpogust Muokapaa.
M. «Turposoe cepaiie».
2. BoiOepuTe NMpU3HAKH, XapaKTepHbIE ISl KAXKA0i U3 AUCTPODUId.
1. OxupeHue cepaua.
2. ZKuposasg nuctpodust Muokapaa.
A. CtpoManbHO-cocyaucTast tTuctTpodust (JIMIMmao3).
b. 3HauuTeNbHOE yBEIMYEHUE KOJIMYECTBA XKUPa B XKUPOBOI KJIETUATKE
I10J1 SITMKAPIOM.
B. Cepalie uMeeT «TUTPOBBII BUI».
I'. XapakrepHoe nposiBieHUe cepaeuyHOll HeT0CTaTOUHOCTH.
J1. Hanbonee yacTast mpuumMHa — TUIMTOKCHSI.
3ananue 3.
3anoHUTE JIOTUKO-AUAAKTUUECKYI0 cxeMy « Hekpo3s».

'mbenb CTPYKTYp B XXNBOM
opraHvuame

rpvae ENENENENE

Knaccudmkaums, | 6 | | 7 | | 8 | | 9 | |10|
KnnHnko-mopdorno-
rmyeckne ocobeH-
HOCTHU

Wcxop Hekposa |11 | |12| |13| |14|
6naronpuaTHbIN

Wcxop Hekposa He- —

6naronpuaTHbIN
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3ananmue 4.
Onpenenure NaTOJOIMYECKYIO KAPTUHY B ITOYKE (MUTEINN KaHAJIbLEB
ITOYKM) TI0 OTIMCAHUIO U ClIeJIaiiTe BHIBOIBI.

1.

A. B He(ppouuTax mpoKCHUMaIbHbIX KAHAJIBLEB SApa He ONPEACISIIOTCS.
b. B Hedpouurax netiu 'eHne ssapa coxpaHEeHbI.
B. Mectamu 6a3anbHast MeMOpaHa U3BUTHIX KaHAJIBLIEB pa3pylleHa.

NMeparornyecknni KOHTPOJIb
ITaTosoruyeckmii mpouecc, XapakTepu3yommiicss HapylneHneM o0OMeHa

BCIIECCTB B TKAHAX B PE€3YJabTATEC X MOBPECKIACHHUA, HA3bIBAIOT:

2

3.

4.

4

6.

7.

a) nucTpoduei;

0) TpaHchopMalLIueit;

B) aJbTepaluei.

JucTpoduu no JToOKaIM3aANUN:

a) OeJKOBbIE;

0) CTpOMaJIbHO-COCYIUCThBIE;

B) KUPOBBIE.

MexaHu3Mbl MPOHUKHOBEHHUS X0JIeCTEPHHA B SHAOTEJIMIA COCYIA0B:
a) JEKOMIMO3ULIMSI.

0) uHGbWIbTPALIUS.

B) TpaHCchOpMaLus.

I') TpaHCCyIalus.

«Turposoe cepaue» — pe3yabTaT pa3BUTH:

a) OXXUpeHUsI cepaua:

0) >XupoBoii AucTpodur MUOKapaa:

B) HEKpO3a CepACYHOMN MBIIIIIHI.

K reMor;io0MHOBBIM MUTMEHTAM OTHOCST:

a) MeJIaHWH,;

0) OuIMpyOUH;

B) TUTOMYCIIMH.

IToHmKeHHe colepKaHus KAJbIUA B KOCTAX HAOIIONAIOT NPU:

a) TUTIepOYHKIMK ITUTOBUIHOM XKeJIe3bl;

0) runepbyHKIMU TapaluldTOBUIHOMN Kee3bl;

B) TUITOKCUM;

') U30bITKE BUTaMUHa D.

ZKupoBas napeHXUMaTo3Hasd IUCTPOPUA MAKPOCKONUYECKHU NMPOSBISAETCS:
a) TIOSIBJICHEM XXKMPa B TIOJKOKHOM KJIETYATKE U XKUPOBBIX JETI0;
0) MosIBJICHUEM XKHMpa B LIUTOIJIa3Me KJIETOK;

B) OTJIOXKEHMEM XUpPa Ha CTEHKaX COCYIIOB.
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8. IIpuunHoii :KMPOBOiT MApeHXUMATO3HOM AUCTPOGHH eYeHH SBIAETCS:
a) TUTIEPJIUITUACMUS,;
0) CHIXKEHUE OKUCIIEHUST XKUPOB B MUTOXOHIPUSIX TEMaTOIMTOB;
B) caxapHbIii TMa0eT.
9. MakpocKOnu4ecKH 0;KHPEeHHe Cepaia MposBJseTCs:
a) CKOIUJICHMEM XUpa MOJI AMUKAPIOM;
0) CKOIUTIEHUEM XKHpa Mo SHIAOKAPIOM;
B) IIpOpacTaHMEM XKpa B CTPOMY MUOKap/a.

10. ITpu XpoHHYECKOM BEHO3HOM 3aCTOE Y OOJIbHBIX C IOPOKOM Cep/ia B Jier-

KHX HA0JTI01AI0T:
a) OTeK;
0) Oypyi0o UHIypaLHIO;
B) Oypyto aTpoduio.

11. IIprynHaMu runepKaIbIEeMHUN MOTYT SBJISTBHCS:

a) U30BITOYHOE MOCTYIJIeHWe BUTaMuHa D;
0) pa3pylieHue KOCTeI;
B) OIYXOJIb MapallUTOBUIHON Xee3bl;
T') OMyXOJIb IIIUTOBUTHOM XKeJe3bl.

12. Ha BCKpbITHH B BeIlleCTBE rOJIOBHOTO MO3ra 0OHApyKeHAa KHCTA C PXKaBbI-

mu cTeHKamu. C KAKUM MUTMEHTOM CBSI3aH IBET KUCTbI:

a) ¢ OMIUpyouHOM;
0) C MeJJaHUHOM,;
B) C FTeMOCHIEPUHOM.

13. BriOepuTe npaBuiibHbIE 3aKII0YEHHUS IS JKUPOBO# qUCTPO(HH MIOKapaA:
a) cep/lie YMEHbIIIEHO B pa3Mepax;
0) cepiie yBeJIMUYEHO B pa3Mepax;
B) Ha pa3pese cep/le Apsi0J0ii KOHCUCTEHLIMHY TJIMHUCTOIO BUIA;
I') OCHOBHOM (haKTOp pa3BUTHUSI — TUITOKCHS.

14. laiiTe XapaKTepuCTHKY HAPONNYECKOi qUCTPO(UM MedeHn:
a) aHAJIOTUYHA AJIKOTOJIbHBIM MOPAKEHUSIM TIEUeHU;
0) 00bEM renaTolMTOB YBEIUYEH, B LIMTOIJIA3Me BaKyOJIU;
B) KaHaJbLbl DHIOIIA3MAaTUYECKON CETU YMEHbBIIICHBI;
) OEJIKOBBII CUHTE3 MIeYeHU MOBbIIICH;
JI) CMHOHUM PE3KO BbIpaxKeHHOI TMAPONNUYECcKOi TucTpopum — «oani-

JIOHHAasT» — (POKaJIbHBIN BJIaXXHBIN HEKPO3 KIETKU.

15. BoabHoii 55 set cTpagan XpoHMYECKO# MIIeMHIECKOii 00JIe3HbI0 cepaia
Ha (hoHe aTepoCcKjepo3a. YMep OT XPOHHYECKOIl cepAeyHOil HeJ0CTATOYHOCTH.
Ha BckpbiTHH 00HApYKEHO «TUTPOBOE cepaue». BoiOepure npuzHaku, xapak-
TepHbIE IS «<TUTPOBOrO CEPALA»:

a) pasMephl CEpALIA YMEHBLIEHBI;
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0) Ha pa3pe3e MMOoKap/a XXeJITOBATOTO 1[BeTa (TJIMHUCTBIN BU);
B) yBeJIMYEHA XMPOBasl KJIeTyaTKa Mo/ SIMUKaPIOM;
I') Ha pa3pese MruoKapaa Oyporo 1BeTa;
1) TIOJ MUOKapIoM Ha COCOYKOBBIX MBIIIIAX BUAHA XEJATO-0enast
HMCYEPYCHHOCTb.
16. Bce ¢opmMbl HeKpo3a oxapaKTepu30BaHBI MPABIIbHO, 32 HCKIIOUEHHEM:
a) CyXoli HEKpO3 COMPOBOXIAETCS YIJIOTHEHUEM 1 00€3BOXKMBaHUEM
TKaHU;
0) BIaXXHBIN HEKPO3 — (pepMEHTAaTUBHOE pa3MsIrdyeHue U pacruiaBie-
HUE TKaHU;
B) TBOPOXUCTBIN HEKPO3 — Pa3HOBUIHOCThH CYXOTO HEKPO3a, BO3HU-
Karollero mpu TyoepkyJiese;
I) TaHTpeHa — HEKPO3 TKaHei, CONMPUKACAIOLIMXCS C BHELIHEH cpe-
JIOM, BCETa YEPHOIO 11BETA;
II) CEKBECTp — MILIEMUYECKUI HEKPO3.
17. Kaxnplit BUI HEKPO3a MPABUJIbHO COOTHECEH C OPTaHAMM, JJISI KOTOPbIX
OH TUNMHYEH, 32 UCKIIIOYeHHEM:
a) BJIAXXHBIN HEKPO3: CeIe3eHKa, JIETKOE;
0) cyxolt HEeKpo3: ceplie, MOUKH;
B) TBOPOXKUCTBIII HEKPO3: CaMble pPa3HbIe OPTaHbI;
r) GUOPUHOMIHBIN HEKPO3: CTEHKM COCYIOB.
18. BoiOepuTe nmoJiokeHusi, BepHbIe B OTHOIIEHNH TAHTPEHBI:
a) TaHTpeHa — HEeKpOo3 TKaHe, CONpUKAacalolIXcsl ¢ BHELIHEN Cpeloii;
0) cexBeCTp — pa3HOBUIHOCTb TAHTPEHBI;
B) raHIpeHa KUIIKM BCEra BIaxKHasl;
I') TaHTpeHa KOHEYHOCTH MOXKET OBbITh KaK CYXOM, TaK U BIaKHOA.
19. Jlna kaxaoro uHgapkTa BbiOepUTE XapaKTePHbIE MPU3HAKH.
1. Mudapkr Mmuokapaa.
2. UHdapkr nerxkoro.
3. H(papKT roJI0BHOrO MO3ra.
4. UH(papKT TOHKOTO KUILIEUHUKA.
a) COCYIMCTBII HEKPO3;
0) MOXeT IPUBOJIUTD K U3bSI3BICHUIO;
B) MPUBOJIUT K 00pPa30BaHUIO KUCTHI;
') 3aMeHa HEeKpo3a COeIMHUTEbHOI TKaHbIO U (hOpMHUpPOBaHUE PYyOLIa;
1) obpasyeTcst 1e(eKT CAUZUCTONH 000JIOUKH.
20. Y n0xujioro 00JbHOr0, CTPAAAIONIET0 ATEPOCKIEPO30M, NOSABHIMCH 00/IH
B JieBoii cTone. K Bpauy He oOpamajca. K MoMeHTy ocMoTpa: cTona yBeJMyeHa
B 00beMe, TKAHU JIps0.ibie, YePHOro IBETa, KOKHbIE MOKPOBbI MALEPUPOBAHDI.
JlemapKanyoHHAs 30HA He BbIpaXKeHa.
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Bce nosnoxxeHust BepHbI B JaHHOM CUTYallUuH, 3a UCKITIOUCHUEM:

a) IMarHo3 — BJIaKHas TaHTPeHa;

0) HanOoJIee yacTasi MpUUYMHA Pa3BUTUS — TPOMOO3 MU dDMOOIUS
ME3EHTEPAIIbHON apTepUU;

B) LIBET TKaHEl CBSI3aH C HAKOIIJICHUEM CEPHUCTOIO XeJle3a;

T') HEYETKOE OTTpaHMUYCHME MTOPAXKEHHBIX YIACTKOB — OJIarOMPUSTHBIN
MPOTHOCTUYECKUIA TPU3HAK;

1) B pa3BUTUM U3MEHEHUI UMEJIO 3HaYeHUE ITPUCOSANHEHE THUIOCT-
HOM MH(EKIIUH.

STaJIOHbl OTBETOB
O0yvaronmii KOHTPOJIb
3adanue 1
Cxewmsbl 1, 2.
Cxewma 1. [TapeHxumarto3Hbie IUCTPOPUN
1.benkoBble.
2. ZKupoBbie.
3. VrneBonHbie.
4. MuHepallbHbIE.
. 3epHuCTAs.
. T'manuHoBO-KareabHasl.
. 'mapornyeckas.
. ZKup B uroriasme.
. HakomneHnue riaukoreHa.
10. OOBI3BeCTBIEHNE TKAHU (OpraHa).
11. Hekpos.

O 00 3 O\

CxeMa 2. CTpoMaJIbHO-COCYAUCTast AUCTPODUs
1. benkosas.
2. Kuposas.
3. YrneBonHasl.
4. MykouaHoe HabyxaHue.
5. ®ubpuHoMuIHOE HabyXaHUeE.
6. l'tanuHo3.
7. AMuiounnos.
8. OTi0oXeHue XK1pa B XKMPOBBIX M0 — OXUPEHUE, OTIOXKEHUE XK1pa
B CTEHKaX KPYITHbBIX apTePUIA.
9. Ocnu3HeHUe TKaHe|, CKJIepo3.
10. Ckepos, HeKpo3, aTpodusl.



Maga 2. MoepexaeHua. Auctpodun. ObLme NposBaeHUS. .. 57

3adanue 2

1. A, B.

Kak nposiBjeHue 0011ero 0XX1UpeHusi BOZHUKIIO OKUPEHUE cepala, s
KOTOPOI0 XapaKTepHbI 3HAYMUTEIbHOE YBEJUUECHUE XHUPa B KUPOBOI KJIET-
yaTKe MOJ MUKapAOM, paclpoOCTpaHEHUE XKXKUPOBO KIETYATKU B CTPOMY
MMOKap/a ¢ pa3BUTHEM CEPACUHOM HeTOCTaTOYHOCTU. OXUpPEeHUEe COIIPOBO-
JKIAETCSI TUMEPAUNUAEeMUe U pa3BUTHUEM XUPOBOM NUCTPOGUU TeUeHU
(MexaHu3M — MHOUIAbTpaALs).

Bypas arpodust nedyeHn U MUOKapia pa3BUBAeTCs MPU UCTOLICHUU —
IpoLecc, MPOTUBOMOJIOXHbBIN 0XUpeHUI0. Byphiil LIBET 00yCIOBIIEH HaKO-
MJICHUEM B LIMTOTUIa3Me JunodycurHa (CMelaHHble TUcTpodun).

2.1A,b,T;2B, T, .

OxupeHue cepalia — MposIBIeHUE O0IIEro OXUpeHus, T.e. CTPOMaTbHO-
COCYIMUCTOI AUCTPpOGUU, IIPU KOTOPOM YBEIMYMBAETCS KOJIMYECTBO XuUpa
B >XKMPOBBIX JCIO U B XXKMPOBOI KJIeTUaTKe MO SMMKapaoM. 2KupoBasi Ki1eT-
yaTKa Mpy OXKUPEHUU Cep/ilia PaclpoCTPaHSIETCsS B CTPOHY MUOKap/a ¢ pas-
BUTHUEM CEPICYHOMN HETOCTaTOUHOCTH.

[Ton xxupoBoii guctpodueii cepaua (Mruokapna) noapasyMeBaroT NapeH-
XMMAaTO3HBIA JIMTIOUI03, IIPU KOTOPOM B KJIETKAX KapAUOMUOLIUTOB IOSIBJISI-
I0TCSI KaIleJIbKM XKUPa, KeJITO-0e1ast ICUePUYEHHOCTh CO CTOPOHBI 9HA0Kapaa
Ha COCOYKOBBIX MbIIIax. Bemxymuii ¢pakTop KupoBOii AIMCTPOGUN — TMITOK-
cHUsl, KOTOpasi IPUBOAUT K CHUKEHMIO OKMCIICHHUSI XKMUPHBIX KMUCJIOT U HAKO-
IJICHUIO XXUpa B LiuToria3Me. [Ipoliiecc cornpoBoxkaaeTcst pa3BUTUEM Cepey-
HOW HEIOCTATOYHOCTH.

3adanue 3

Cxema «Hekpo3».

1. TpaBMaTHUYECKMIA.
. Toxcuueckuii.
. TpooHeBpOTUYECKUIA.
. ANIeprudecKuii.
. CocynucThblii.
. Cyxoii.
. BnaxHplii.
. anrpena (cyxasi, BnaxxHasi, ra30Basi, IPOJICXKHU ).
9. CeksecTtp.
10. Uudapkr.
11. Opranuzauus.
12. Mukarncynsamus.
13. O0ObI3BECTBIICHUE.
14. Kucra.

[c BN B WU, I -NRUS I )



58 Paspen |. OcHoBbI 00WEeV naTonornm

15. I'noiiHoe pacruiaBiaecHuE.

16. MecTtHast cMepTh OpraHa.

3aodanue 4

Hekpo3s. B anuTeuu moyeuyHbIiX KaHalbleB BO3ZHUKIIM XapaKTePHbIE
M3MEHEHHUS KJIETOK M MEXKJIETOYHOIo BelllecTBa. Sapa morubau, mpoiias
CcTaauy KapuOMMKHO3a, KapUOpEeKCHUca U KapuoIu3uca; Ipou30LILId U3Me-
HEHUs U B LIUTOIIa3Me: KOAry/IsiliKsl, TUIa3MOPEKCUC U TUIa3MOJIM3HUC.

ITenarornyeckuii KOHTPOJIb

1 —a.

2 —0.
3—0.

4 —0.
5—0.

6 —0.

7 —0.

8§ —a, B.
9 —a,B.
10 — 6.

11 —a,0,B.
12 — B.
13—0,B,T.
14 — 0, .

Iunponmyeckast nMCTpodus MEYSHU XapaKTepHa s BAPYCHBIX TeraTh-
TOB: 00BEM TeNaTOLMTOB YBEJIMWUYCH, B IIUTOIIa3Me BaKyoJIu, COAepXKalIne
KUAKOCTh, KaHajblla SHIOIIa3MaTH4YecKall ceTu paciiMpeHbl. beakoBas
GyHKIMA eyeHu cHUXeHa. «bannoHHas guctpodusi», pe3Ko BhIpaxeHa
TUApoOINMYecKasi OeIKoBas mapeHXuMaTo3Hast AUCTpodus, KOTopast pruBO-
AT K HEKPO3Y KJIETKHU.

15—0, 1.

Cepaiie pu XUpoBoil nucTpodru MUOKapaa yBeIUUMBaeTCs 3a CUeT
pacTskeHus mosiocTeli. Ha paspese Muokapa XeaToBaToro 11BeTa, TJMHU-
CTBHI (XapaKTepHBbII MpU3HAK MapeHXMMATO3HOM XXUPOBOU AUCTpOodUN
B JIIOOOM opraHe), a He OyphIii (XapaKTepHO JJis aTpoduu MUOKapaa Mpu
ronoganun). [TosiBneHue XKenTo-0e0i NCYEPUYESHHOCTH T10J] IHI0KAPIOM Ha
COCOYKOBBIX MBIIIIAX — XapaKTePHBIA MpPU3HAK, HOCSIIUI Ha3BaHUE
«TUTPOBOTO CepIliar.

16 — 1.

CekBecTp — y4acTOK HEKpO3a, KOTOPBIi He TOIBEPraeTcsl ayTOIMU3Y.
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17 —a.

Kak npaBwuiio, B cejie3eHKE 1 JIETKKX, KaK M B CEp/LIe ¥ MOYKax, pa3B1Ba-
eTCsl CyXOi HeKpo3. BiaxHblil HEKPO3 XapaKTepeH JJIsi TOJIOBHOIO MO3ra.
TBOPOXHUCTBII — JUIsS TYOEPKYJIe3a.

18 —a, B, T.

19—1a,r;2a;3a,B;44a,0, 1.

NHdapKT — cocyaucTbiit HeKpo3 (BHE 3aBUCUMOCTH OT JIOKAJU3aLIMN).
B ucxoae Hekpo3a royjoBHOro mo3ra odpasyercs kucta. MH@apKT ToHKOM
KUIIKW YaCTO HA3bIBAIOT raHrpeHoi. OH 3a4acTylo U3bsI3BJISIETCS C 00pa30-
BaHMeM JedeKTa CAU3UCTOM 000JI0YKM Ha MECTe HEKPO3a.

20 —r.

HeueTkoe oTrpaHuyYeHMe MOPAaKEHHOTO y4acTKa MpY BIa>KHOM raHIpeHe
HE MOXET ObITh 0JIarONPUSTHBIM ITPOTHOCTUYECKUM IIPU3HAKOM.
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