Mopdhonorua HapyLleHUS
obMeHa XpomMonpoTengos,
HyKneonpoTenaoB N MUHEPAroB

(CmelwaHHble auctpodun)



Ouctpodua — ato HeneTanbHbIE (T.€.
HeCMepTENbHbIE) MOBPEXAEHUS, BO3HUKAlOLLNE
nog AencTememM oTpuuaTenbHbIX (aKTOpPOoB,
npuBoAsiLLME K HapyLUeHUo MeTabornmama u
HapyLuarLme QPYHKLUMIO KIMETKN, OpraHa.

[lpy cMellaHHbIX AUCTPOodUaAX
MOPJOONOorM4eckme NpoaBneHns HapyLLEeHHOro
MeTabonnama BbIABASOTCSH Kak B MapeHXnuve,
Tak N B CTpOMeE (B T.Y. B CTEHKaX COCyd0B)
OpraHos.

CmewaHHble ANCTpPOodr1u BO3HUKAKOT NpPU
HapyLIeHNsX oOMeHa CNoXKHbIX OerikoB —
XpoMoripomeuaooes, HyKsieornpomeuoos,
Jiurioripomeudos, a Takke MUHepasios.




XpomonpoTreugbl — 3T0 benkun, nmetoLme
OKpacKy (3HOOreHHbIe NMUrMeHTbI).

prnnbl QHAOOINEeHHbIX MMTMEHTOB.

- 2emMo2s106uHo2eHHbIe (T.€.
npeacTtaBnsaoLme cobom pasnnyHblie
Npoun3BoAHbIEe remMorrobmnHa)

- MpomeuHo2eHHbIe (TUPO3UNH-
TpunTodaHoBbLIE)

- JIUNUOO2eHHbIe



[eMOrnodmMHOreHHbIe NUrMEeHTbI,
MMelIoLLIMecs B HOpMe

* PEPPUTUH
* reMocuaepuiH

* OUNNpPyounH



OeppUTHH

* PE3EPBHbIN XKENE30MNPOTEUH - HEAKTUBHAS
dopmMa

 [1EMNO0: KOCTHbIN MO3TI, CerneseHka, n/y,
NneyYeHb

* B HEAKTMBHOU (POPME B KPOBb HE
nonagaer.

* OOHapyXXeHne B KPOBM COYETAETCH C
LLIOKOM.



[emocmnaepuH

cuHTesunpyetcs knetkamu POC
(0OHapyxunBaeTtca B cuaepobnacrax,
cuogepodarax U MeXXKkneto4yHom
BellecTBe)

KOPWUYHEBOIO LIBETA
coaepxut Fe!

NP1 NaTtosiormm yBeJininBaeTCAH
KOJIN4YeCTBO remocungepuHa



O6Lnmn remocuaepos HabnogaeTcs npu
BHYTPMCOCYANUCTOM (MHTPaBacKynsipHOM) remonunse
apuUTPOLUMTOB, INPpUYMHBI: aHEMUK, OMYXONKN KPOBMN,
NHTOKCUKaLUN reMONTUTUYECKUMU SAaMN, HEKOTOPbIE
NHMPEKUMOHHbIE 3ab0ieBaHUA, NepenmBaHus
MHOIPYNMHOW KPOBW, PE3YC-KOHMIINKT.

OoLwmmn remocnaepo3 MOXET ObITb U
CaMOCTOSATESbHbLIM 3aboneBaHNeEM — reMoOXpomMaTo30M
(MepBUYHLIM 1 BTOPUYHbIM).

MecTHbLIN reMmocuaepo3 — 3T0 COCTOAHME,
pasBuBatoLLeecsd rnpu BHECOCYOAUCTOM
(3KCTpaBacKyrnspHoOM) remosninae, T.e. B ovarax
KPOBOMU3NUAHUW. ABnsaeTcs «cBnaeTenemMmy bbiBLLIEro
KPOBOU3IMUSIHUSA, T.K. JOCTATOYHO AOSITO COXPaHAETCH B
TKaHAX.

MecTHbIN remMocuaepos3 MOXET B npegenax Lienoro
opraHa. Hanpumep, B nerkom npu peBMaTU4eCcKkoMm
MUTPanbHOM MOPOKE.




bunnpyouH

obpasyeTcs npu OTLLENNEHNN XXenesa oOT rema,
NOCTYynaeT B KPOBb, € CBA3bIBAETCS C allbOyMNHOM

B renatoumTax npoucxoauT ero KoHbloraumsa c
[MIOKYPOHOBOW KUCNOTOU

XenTto-oyporo uBeTa
Fe He cooepXuT

B HOPME HaxoO4UTCs B paCTBOPEHHOM COCTOSIHUM B
XXEernym 1 B KpOBU, BbIBOOAUTCSH B BUOE CTEPKOOUNUHA U
ypobununHa



Buabl XxenTtyx

 Hapne4yeHo4Has (remMonuTMyeckas) — xapaktepusyeTtcs
NOBbILLIEHHbIM 06pa3oBaHMeM OUNMpybuHa B CBA3M C YBENUYEHHbIM
pacrnagom SpuUTPOLINTOB.

* [leyeHoOYHas (NapeHxMMaTo3Has) — BOZHUKAET Mpu NnopakeHum
renaTtoumToB, B pe3ynbrate Yero OHM He B COCTOSIHUK 3axBaTbIBaTb
OUNMMPYONH N KOHBLIOTMPOBATb Ero C MMOKYPOHOBOW KUCITOTOWN.
PasBuBaeTcs npu renatutax, renarosax, LMpposax neyvyeHu,
9K30reHHbIX N 3HOOrEHHbIX MHTOKCUKAUUSX.

* lMopne4vyeHo4Han (MexaHMYecKas) XenTyxa pasBMBaeTcs Npu
PE3KOM HapyLUEHUN OTTOKA KEeNn4m N3 NeYeHn, YTo NPMBOAMUT K PE3KO
BblpaX>X€HHOMY e€e 3acTo. [1PUYUNHBI:

MOPOKU Pa3BUTUA XKeSYHbIX NPOTOKOB (MX rMnonnasnsa nnm
annasms)

- KaMHK B npocaeTe XxenyHbix nyten (XKKBb)

- OMyXorb, pacTyLlasa B MPOCBET Xern4yHOoro npoToka
- OMYyXO0rb rONI0OBKW NOAXKENyL04YHOMN Xenesbl

- MeTacTasbl Onyxonu B nepunopTasnbHble n/y



[eMOrnodMHOreHHbIe NUrMeHTbI,
HEe NMeKLLMecs B HOpMeE

* reMaTonanH
* [EMaTMWHbI

* nopdunpuH



[ emaTongunH

OpaHXeBbIn
Fe He cogepXuT

OuarHocTnyeckoe 3Ha4vyeHue:
obpasyeTcs B LEHTPE MACCUBHbIX
KPOBOWU3NUAHUN



[ emMaTuHbI

e 0bpasyloTcs Npn AEUCTBUN CUNbHbIX
oKucnuTeneu

e cogepxart Fe

ConsHoOKUCNbIN reMmaTuH
- KOPUYHEBbLIU
- obpasyetcsa npu peakymmn rema ¢ HCI

flemamenaHuH
- YepHbIU
- obpasyeTtcs B Tene MansgapunHoro nnasmoaus



[TopdpunpuH

KOPUYHEBO-KPACHbIU
ABNAETCS npeawecTtBeHHNKOM rema

B HOPME B HEDOMbLUOM KONMMYecTBe
onpenenseTcd B KPOBU, B MOYe, B TKAHAX

npu HapyLleHNAxX obMeHa BO3HUKAOT
BPOXOEHHbIE (YaLle) N NPUODPETEHHbIE

nopdonpuu



Tnupo3nH-TpunTodpaHoBbLIE
(MPOTENHOrEHHLIE) MUTMEHTHI

* ME€JlaHWnH

* MUTMEHT rpaHyI
QHTEPOXPOMAMUHHbBIX KIETOK

* apEeHOXPOM



MenaHuH

obpasyeTcs B MenaHobnacrax
TEMHO-KOPUYHEBLIN, YEPHbIN
He cogepxuT Fe!

oDOHapyXuBaeTcs B MerlaHobnacrax u
MenaHodgopax B 6a3zanbHOM croe
anngepmMmuca, gepme, obonoykax rrnasa, B
HEeOONbLLUOM KONMUYecTBe B MO3rOBbIX
obonoykax n XXKT



HapyweHnsa obmeHa menaHunHa

PacnpocTpaHeHHbIN NPUOOPEeTEHHbIN rMNepMeniaHo3s
pa3BMBaETCs NpU NOPaAKEHNN 3HOOKPUHHON CUCTEMBI
(Hagno4ye4YyHMKoBas HEQOCTATOYHOCTb, MTMNOroHaan3M), HEKOTOPbIX
aBMTaMuHO3ax (nennarpa, UMHra), KaxekCmm, MHTOKCUKaLMax
yrnesogopogamm).

BpoxaeHHbIM pacnpoCTpaHEHHbIW rMnepMenaHos (MMrMmeHTHas
Kcepoaepma).

MecTHLIVM NPUOOPEeTeHHbLIN MeNniaHO3 - MernaH03 TOJICTON KULLKMK
NPU XPOHUYECKUX 3anopax, YepHbIN akaHTO3
(rMNepnUrMeHTUPOBAaHHbLIE YYACTKU KOXN) NPU SHOOKPUHHbBIX
paccTponcTBax.

OuvaroBoe ycurneHHoe obpasoBaHne MenaHnHa HabngaeTca B
AUIMEHTHbIX NATHAX U NMUTMEHTHbLIX HEBYCaX (MOPOKN pa3BUTUS).

PacnpocTpaHeHHbIU runomMmenaHos (anLouHuU3Mm).

OvaroBbiv rmnomesniaHo3s (BUTUIIUIO) Pa3BMUBAETCS TaKxke npu
naTonorMm 3HAOKPMHHOWU CUCTEMBI.




JlnnnporeHHble NMUrMeHTHI

* NUNOMYyCUMH
* MUIMEHT He4OCTaTOYHOCTN BUTaMuHa E

* Lepoup
* JIMMNOXPOMBDI

ﬂwnocbycgvm

30MNOTUCTO-XXENTOro UBeTa
. CoOAepPXnUT nNunnabl

. Fe He cogepXut

. [1pn natonornn cogepxaHne nunodgycunHa pe3ko HakannmBaeTcs
(nunodoycumHo3s). BropuyHbI nmnodycumnHO3 pa3BMBaeTCA B
CTapoCTu, Npu UcToLlarwmx 3aboneBaHnsax, BeayLmnx K
Kaxekcumn, npu nNoBbilLEHHON PYHKLUNOHANLHOW Harpyske (novyemy
ero eLle HasblBaloT NMUIMEHTOM M3HALLIMBAHUSA U NMUTMEHTOM
cTapeHus). [NepBUYHbLIN NTMNOMPYCLUNHO3 MMEET HACNEeACTBEHHbIN
Xapakrep.




HapyLueHns obmeHa
HYKNEeonpoTeENI0B.

I'Io,garpa — 3aboneBaHve, CONPOBOXAAOLLEECS NEPUOANYECKUM
BbINaAEHWEM COreli MOYEBOW KUCMOTbI B NEPUapTUKYNSPHBIX TKaHSIX
(cBSI3Kax CycTaBOB, CUHOBMAMbHOMN TKaHU U MP.) U XpsLLaX YLIHbIX
PaKOBUH.

 Mopdonorusa - npn BbliNageHNN COSIEN OKPYXKatloLLMe TKaHK
HEKPOTU3NPYIOTCH, BOKPYr pa3BnBaETCA NPOAYKTMBHAsA
BOCNasnimTenbHasa peakumsa ¢ nocrieayoLwmm passutnem
COEANHUTESNbHON TKaHW, YTO NPMBOAUT K NOABIEHUIO NOA4ArPUYEeCKnX
LUMLLIEK N gedopmaumm cyctaBoB. B novykax NponcxoaaT CXodHble
NpoLEecChl.

« Yaule Bcero - nepBu4yHa 1 obycrnosrieHa BPOXOEHHbIMU
HapyweHnaMn obMmeHa BeLLecTB, NPy 3TOM OYeHb Benunka porb
ocobeHHocTen NuTaHuA (ynoTpebrneHne 6onbLIoro KonmyecTsa

XXMBOTHbIX O6EesikoB).




e MoyekameHHas 6one3Hb — 0OycnoBneHa
HapyLUEHUAMU MYPUHOBOIO 0OMeHa, npwu
9TOM B MOYEBbLIBOASALLMX MYTAX
obpasyeTtca OorbLIOEe KONMYEeCTBO ypaToB.

e MoyeKkucnbin UHMAPKT BCTPEYAETCA Y
HOBOPOXOEHHbIX, MPOXUBLLUUX HE MeHee 2
CYTOK, N NPOSIBIAETCH BblMageHNEM B
KaHanbLax n cobuparenbHbIX TPyOo4uKax
00MbLLIOro KonmmMyecTBa COfien MOYEBOU
KUCIMOThI.




HapyLieHnsa obmeHa MMHeparnos

HapyweHue obmMeHa Kanbuus.

NOCTYyNaeT B OpraHM3ama c nuieu
BCACbIBAeTCA B TOHKOM KULLKe nNpu ydactum sutamuHa D
OCHOBHada mMacca ero HaxoauTcd B erno B KOCTAX

perynauusi obmeHa ocyLecTBNAeTcss HeMporyMmoparbHbIM NYTEM C
MOMOLLIbIO MApaTropMoHa M KanbLMTOHMHA.

HapylueHne obMeHa kanbLus Ha3biBaeTCA KaJbyUHO30M,

ussecmkoesolu ducmpodgbueli nnn obbizeecmesieHueM. B ocHoBe
naToNornn NEXnT BbiNageHne cornen Kanbumsa u3 pacTBOPEHHOIO
COCTOSIHUSI U OTNOXKEHUE UX B KITETKAX N MEXKIETOYHOM BELLECTBE.

B 3aBMCUMOCTUN OT MEXaHU3MOB Pa3BUTUS pasnnyatoT Tpu OpPMb

00bI3BECTBIEHUS:
MeTacTaTndeckoe

ancTpodunyeckoe

MeTadbonunyeckoe



MeTacTaTnydyeckoe o0bl3BecTBIeHue

* MMEET pacnpoCcTpaHEeHHbIN XapaKkTep

* MPUYnHa - rmnepkanbunemMmmns, obycrnosneHHas
N30bITOYHBIM BbIXOAOM Kanbuns U3 geno (KOCTeEWN), YTO
HabnogaeTca npm MHOXECTBEHHbIX NeperiomMax,
OnyXxosigX KOCTEN, HAPYLLUEHNSAX SHOOKPUHHON perynauum
(M30LITOK NapaTropMoHa, HEAOCTATOK KasribLMTOHMHA),
ocTeoMarnsauum, NOPaXXEeHUAX TONICTON KULLIKU
(OTpaBneHne CyrieMoun, XpoOHN4YecKasa OU3eHTEPUA) U
no4ek (MOSINKNCTO3, XPOHUYECKUN HEPPUT), N3DbITKE
BUTamMmunHa D

* Hambonee 4yacTtaga rnokanum3auns N3BecTKOBbIX
MEeTacTa3oB — nerkume, cnuancrtas odonodka XXKT, noyku,
MWoKapn, CTEHKN apTepun



Ounctpodunyeckoe oObI3BECTBIIEHMNE
(neTpudunkayms)

* MECTHbIN XapakTep

« 0DOHapyXmnBaeTcs B NaTONorM4eckn M3MeHeHHbIX TKaHsAX (odyaru
HEeKpOo3a, CKneposa, BblpaXKeHHble AUCTPpodun)

* rvnepkanbunemMmmm Het
ﬂpmmepu
neTpudurkaTbl Ka3e03HOro HeEKPO3a TyDepKyrne3HbIX o4aros

* netpudounkaTtbl B ryMmmax, MHapkrax, dookycax XpoOHUYECKOro
BOCManeHus

* neTpudukauum MoryT nogseprarbcs nornbuive napasuTbl
(3XMHOKOKKN)

* NeTpuduUUMPOBaHHbLIM MEPTBLIN No4 NPy BHEMATOYHOMN
bepemMeHHOCTH

* neTpudumkaT B o4yare ckreposa B aTepocknepoTnyeckon bnsuike

* neTpudukaumns opraHmsoBaHHoro Tpomba (prnebonuT) B npocBeTe
BEH



MeTabonunyeckoe oobi3BeCcTBNeHune

e MexXaHU3Mbl OKOHYaTenbHO HEe ACHbI
* rmnepKkanbymemMmmm Het
* MECTHOW NaToSIornMnm HeT

* UMEETCH HECTOUKOCTb OYdEPHBLIX CUCTEM,
B CBA3W C YEM, KanbLUUN HE yOEPKUBAETCH
B KPOBM B paCTBOPEHHOM COCTOAHUN



KamHeobpa3oBaHue

KamMHUM (KOHKpEeMeHTbI) — 3TO NNOTHble obpa3oBaHUs, cCBOOOAHO

nexatume B rnpoceBeTe MnoJiblX OpraHoB UM BbIBOOAHbLIX MPOTOKaxX
Xernes.

Buabl kKamMHen: okpyrrble, oBasibHble UMK KOpannoBuaHble, KPYnHble
NN OYEHb MEeNnKne (MMKPOCKOMMYecKne), OAUHOYHbIE NI
MHOXECTBEHHbIE, rMaakue u wepoxosaTtble, bernble (docdaThbl),
Xentble (ypaTbl), TEMHO-KOPUYHEBBIE UMW TEMHO-3€MEHbIE
(MMrMEHTHBbIE), KoNnonaHble, KPUCTaNTONAHbIE NN CMELLAHHbIE.

[TaToreHes: HapyLleHne obmMeHa BELWECTB B COMETAHUN C MECTHbLIMU
drakTopamu (HapyLLeHNE CEKPELMKN, 3aCTON CEKPETa, BOocnaneHne B
opraHe).

HenocpeacTBeHHbIM MeEXaHN3M 0Dpa3oBaHNs KaMHeN: obpasoBaHue
OpraHn4yeckon maTpuLbl 1 KpUcTannusauum Cosieun.

[MocneacTBms obpa3oBaHUsA KaMHEN: MHULUMaLMS 1 nogaepXxaHne
BOCManeHns B opraHe, HapyLLeHNEe OTTOKa CekpeTa, obpa3oBaHue
NPoneXHen B CTEHKe opraHa ¢ ero nepdopauuen.



