OOmeH xonectepuHa
KeTOoHOBbIe Tena
HapyweHusa nunngHoro

obOMeHa
buonornyeckue
MeMOpaHblI




[MTnaH nekyuwn

AueTtnn-KoA, NCTOYHUKN, NYTU UCMNONb30BaHNS
ObmeH xonectepuHa
IcTOYHMKN XOonecTepuHa
buonornyeckas porsb
buocnHTes xonectepuHa
BbiBeaeHue xonecrtepuHa
KeToHOBbIE Tena, GBUOCUHTES3 KETOHOBLIX TES
HapyLweHus nunnagHoro obmMeHa
HapyweHna obmeHa xonectepuHa
YKnpoBoe nepepoxgeHue neyvyeHu
OXxunpeHwne
HapylweHne obmeHa nmnonpoTenHoOB
bonesHn HakonneHns nNMNUAoB (MNMLO3bI)
buonornyeckne membpaHbl, CTpOeEHNE, POrib
[lepekucHoe okmncnenue nunnaos (MOJ1)
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[lepeBapuBaHue 3K30reHHOro
XornecrtepuHa

o XOnecTepuH NOoCTynaeT C NUeN B Buage cBobogHoro Unu
CBA3aHHOro (B BMAe xonecrepuga — adoupa xonecrepuHa)

o CBoboaHbIN xonectepuH B XXKT He nepeBapuBaeTcs

o (CBs3aHHbIN XONIECTEPUH NepeBapuBaeTCa B TOHKOM
KMLLEeYHUKe NOo creayrouen cxeme

Adup xornectepuHa *onecrronscrepasa yonectepuH + BXKK

>

o XOJ'IeCTepVIH BCaCbiBaeTCd B TOHKOM KNWEYHUKE B BUAOE
XOJIENHOBbLIX KOMIJ1EKCOB



TpaHcnopTHble (pOpMbI XOrnecTepuHa

o JIINHI (B-nnnonpoTenHsl)
o JINOHIT (npe-B-nunonpotenHsol)
o JINHM+JIMOHIT - aTeporeHHble NMNONPOTENHbI

o JIMNBI1 (anbda- JIl1) - aHTMaTeporeHHble
INMNOMNMPOTEUHDI



BbuocuHTe3 xonecrepuHa

3a cyTkm cuHtesnpyetcs 0,3 - 0,5r go 1 r/CYT
9HOOreHHOro XornecrtepuHa:

80% B neyeHwu
10 % B KneTkax KMLWeYyHukKa
5 % B KOXe

YCnoBHO B OMOCNHTE3E XOnecTepuHa
MOXXHO BblAeNnUTb 3 cCTaauu:

npespawieHne Auetnn-KoA B MeBaroHOBYHO
KUCMOTY

obpa3oBaHMe U3 MeBartoOHOBOW KUCIOThI
CKBaneHa

LUNKITN3aun4da CKBalieHa B XOoJrecTepuH
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2. MeBanoHoBaga Kucrnora — ckBaleH
3. CkBaneH — naHOCTEPUH — XONEeCTEPUH
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CH, ~Zy,
12 17
13 16
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Perynauna OMocuHTe3sa xornectepuHa

o buocunHTEe3 xonecTtepuHa perynmpyertcs no
NPUHUMNY oTpULaTeNnbsHON 0OpaTHOW CBA3W:
yem OorbLUE B OpraHnU3m 4YernoBeka
NOCTynaeT 9K30reHHOro XonectepuHa, Tem
MeHbLLEe CUHTE3UPYETCH SHOOMEHHOrO.

o JIUMUTUpPYIOLLEN CKOPOCTb BMOCUHTES3A
XonecTepuHa B opraHname sBseTCA

OMI -KoA-penykra3Hasa peakuus, oHa
HeobpaTumas.

e OK30reHHbIN XONeCTEPUH YrHeTaeT EePMEHT
OMI -KoA-penykTasy.



BbiBeaeHue xonectepuHa

o EXXeOgHeBHO M3 opraHM3mMa 4YenoBeka
BbiBOAUTCA oKoro 1,0 r xonecrtepuHa:

Okono 50 % ¢ kanom B BMAE Xern4yHbIX KNCNOT

Okono 50 % c kanom B BUAe KOnpocTaHona,
KOTOpbI 0Dpa3yeTca B TONCTOM KULLEYHUKE noa
BO34eNCTBUEM MUKPOJNOpEI

0,1 r/cyT canbHbIMU Xenesamu



000
OOLwasa cxema odbmeHa xonectepuHa ‘ esss
OO6pasoBaHue (poHaa
/ XonecTepuHa \
MocTtynneHue CuHTE3 N3
C nuuen AueTun-KoA
0.3-0.5 ricyT XC:120-150r no 1ricyr
\ 90 % - B TKaHAX
10 % B KpoBM /
5.2+ 1.3 Mmonb/n
'
Myt ucnonbsoBaHUA
W BbiBeleHUA
CuHTes CuHTes BUT. D3 CHuHTe3 MeM6
XeN4YHbIX ~10 MricyT CTepPOUAHbIX emegg:b'
Kucnort ropMOHOB
0.5-0.7 ricyTt ~ 40 MricvT
2 ¥ v
BbiBeageHue BbiBeaeHue ¢ BbiBeaeHue
XenYyHbIX Kanom caflbHbIMU
KUCnort 0.5-0.7 ricyT xXenesamum
0.5-0.7 ricyTt ~0.1ricyT




KeTOHOBbLIE Tena
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BbuocuHTe3 nageTt B NneYeHu.

Buoponb sHepreTnyeckun marepuman and
MbILLIL, MOYEK, MMOKapaa.
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o B KpoBu 300p0OBOro YenoBeka KETOHOBbIE
Terna cogepXxartcsi B O4EHb HEDOONbLLNX
KOHLIEHTpaLUUsIX

o KeTOHeMus — NoBbILLEHNE YPOBHS
KETOHOBbIX TEN B KPOBU (roriogaHue,
caxapHbin gnaber). [Npn 3TOM CKOPOCTb
oOpa3oBaHUA KETOHOBbLIX TEN NpPeBbILLAET
CNOCODOHOCTb NepuPepnYecKnx TKaHeEN UX
YTUNN3NPOBaTh.

o KeTOHypI/IFI — NoABJI1IEHNE KETOHOBbLIX TEJI B
MOYe BClieacTtBne KETOHEMUMN.




HapyweHunsa nunngHoro oomeHa

1. HapyweHna obmeHa xonectepuHa
o ATepocknepos

ATepoCK1epo3 — HaKonmneHne xonecTtepnHa u
ero apmpos B MHTUMe cocyaos. (B nepsyto
oyepenb apTepun).

Ha4yanbHbIM, MYCKOBbIM MeXaHWU3MOM
PA3BUTUA aTePOCKIIepo3a ABNAETCS
NPOHNKHOBEHMNE aTEPOreHHbLIX NNMNONPOTENHOB
(JINOHI v JIMHI) yepes aHOOTENMX COCYOOB B
cybaHgoTennanbHOe NPOCTPAaHCTBO.




JTabopaToOpHbLIU KOHTPONb
aTepocCKnepo3a ocyLecTBNAETCA No
crieqyroLmUM nokKasaTenam:

[ MnepxonectepnHemMus,

YBenuyeHue cogepxaHna aTeporeHHbIX
nunonpotenHos (JINMHI+JINTOHI)

PocTt kKoadhdpuumeHTa ateporeHHocTu bornblie 4
NAHM+HMNOHT
MBI
(B HOpMe 3TOT NnokasaTterb MeHbLue 4)

CHWXeHne cogepkaHns aHTnateporeHHbIX
nunonpoteunHos (JIMNBI);

CHmXeHne coaepaHnsa doocgonnunnuaos




2. XnupoBoe nepepoxaeHune nevyeHu

3-3a HegocTaTKa XornmHa, METUOHUHA,
He3ameHUMbIX BXKK, ButamMmnHoOB 83 n B6 MOXET
BO3HUKHYTb MeTabornnyeckmun 6rnok obpasoBaHus
docdonmnnaos u, Kak crnegcreune,
NUNOMPOTENHOB NNa3Mbl KPOBU. OTO NPUBOAUT K
yBENUYEHUO cogepkaHns ceoboaHbix BXXK B
KPOBM, NX NOCTENEHHOMY HaKOMIEHUIO B TKAHSIX,
B OCOBEHHOCTM B ne4veHu. [pn 3ToM neveHb
TEPAET CBOK OCHOBHYIO (PYHKLINIO —
00e3BpEXNBAIOLLLYIO.




3. OXXupeHue — ypeamepHoe HakomnneHne
HEeUTpanbLHOro (pe3epBHOroO) Xupa.

[MpUYnHbI:

o UpeamepHoe nutaHue, B 0COOEHHOCTH
yrneso4amu;

o OHOOKPMHHbIE 3ab60NeBaHUS;
« HacneacrteeHHaa natonorus




4. HapyweHune obMeHa nuMNonpoTenHoB

HacnepncrtBeHHble 3aboneBaHus, npuBogdaLlme K
rMnNeprnMnonpoTeENHEMNN UNK
rMNONUMNoNpoTENHEMUN

[ MnepnmMnonpoTENHEMUNN:

| TMN. [MNEepXNNOMMNKPOHEMUS. XapaKTepnsyeTcs
MeasieHHbIM BbiBegeHnem XM, KoTopble NocTeneHHo
HakKanmnmMBaloTCA B KpoBU. Pe3Ko yBenninBaeTCcs B
KPOBW KOHLIEHTpAaUUSA TPUrnNLepmnaoos.




Il Tn. MN'mnep-B-nunonpotenHemus.

lla — xapakTepuayeTcs yBennyeHmem B KpOBM
npeumyuiectseHHo JIMHIT

116 — xapakTepuayeTtcs ogHOBPEMEHHbLIM
yBenunyeHnem B kposu JIMNHI n JINOHTIT.

[1pn 3TOM TUNE 3HAYUTENBLHO BO3pacTaeT
KOHLIEHTpauna xornecrtepuHa B KpOBU, YTO
YBENMMYNBAET BEPOATHOCTb pPa3BUTUA
aTepockneposa



Il Tn. Ouc-B-nmnonpotenHemMmus.

XapaKkTepusyeTtcs rnosiBNeHNEM B KPOBU
NMNONPOTENHOB C HEODLIYHO BbICOKUM
coaepXXaHneMm xosrnectepuHa. Takme nurnonpoTeEnHbI
HaKannmBaloTCsl B KPOBW BCNeACTBUE HAPYLLUEHUS
npespatueHua JINOHI B JIMNHIT

IV Tvn. MN'mnepnpe- B-nunonpotenHemMuns.

XapakTtepusyetcs 3HadyntenbHblM poctom JINTOHI

npun HopmMmarnbHoOM cogepxaHuun B kposu JIMNHIT. Npwn
9TOM YPOBEHb XONnecTepuHa NnoBbILLIEH
He3Ha4YnTENbLHO.

V Tun. f'mnepnpe- B-nmnonpoTenHeMUs 1
XUNTOMUKPOHEMUA.

XapakTtepuayercd ogHOBPEMEHHBLIM POCTOM B KPOBMU
cogepxanua JINOHIT n XM




bone3Hu HakonmneHns nMNngos
(Jinnnpo3sbl)

o COUMHronMNnaosbl — B TKaHsSIX, B
OCODEHHOCTN B HEPBHOWN, HaKanIMBaKOTCS
cdouHronunnabl.

[1pn 3aTOM HapyLUleH pacnag 3anacaemMbliX
NNMAOB, TOrAa Kak CKOpoCcTb OMOCMHTE3A
COUHIONMNMA0B CpaBHMMA CO CKOPOCTbIO
bnocuHTE3a UX Y 300POBbLIX Ntoaen



Bunonornyeckne memopaHsbli

o BsA3kume, nnacTuyHbie CTPYKTYPbI, OKPY>KaloLLNE
BCE XVBbIE KNETKU

o« MembpaHbl obnagatoT n3dbupaTenbHOW
NPOHNLAEMOCTbIO N ABNSOTCA DapbePOM, C
NOMOLLIbHO KOTOPOIro nNoaaepXmuBaeTcs
Pa3NMNYHbIK XUMNYECKUN COCTaB BHE- U
BHYTPUKNETOYHON Cpeabl.

o B membpaHax nokannsoBaHbl PEPMEHTHI,
obecrie4ymBalroLLMe OTBET HA HEPBHOE
BO30y)XOeHne U PepPMEHTHI, y4acTBYOLLME B
npeobpa3oBaHNN SHEPIUU B KINETKE.



CTtpoeHune bmonornyeckonm memMopaHbl | ¢

Nepudpepuueckmnin 6enok ___ YrnesopHbie KOMNOHEHTBI

(Haxopurca Ha rAMKONPOTEUHOB U FMUKONUNMAOEB
NOBepPXHOCTH / Ha HapYXHOW NOBEPXHOCTH
6ucnon)

JNlunugHeIn 6ucnon
CO BCTPOEHHbIMM
B Hero 6enkamu

7 \ = —
®occonmunuabl Xonecrepux —— UHTerpansHbie 6enku (norpy>xeHs! 8 6ucnon)




XnMmu4yeckum coctaB MembpaH

Pocconmnupbl
1.ﬂwnunb|////////
(~50 %) T XonecTepuH

[NloBepXHOCTHbIE (peuenTopHbIe)

2. Benku _—
(~50 %) T UHTerpanbHbIe

3. YrneBoabl (0o 10 %) npeacraBneHbl yrrneBOAHbIMMU
KOMMOHeHTaMM MuUKonmnuagoB u
rMUKONMPOTENHOB



o B pasnunyHbix MembpaHax pasnimnyHoe COOTHOLLEHNE
oenkun/nunuabl
MembpaHa MmuenMHoBOro BosiokHa — 0,23
MembpaHa aputpouuTta — 1,1
MembGpaHa capkonfa3mMaTuyieckoro petukynyma — 2,0
BHyTpeHHAA mutoxoHapuanbHaa memopaHa — 3,2



dPaKkTopbl, onpenensaoLline CKOpoCTb
Aanddy3nm BellecTB Yepes
MeMOpaHbl

e [paHCcMeMOpaHHbIN KOHLUEHTPALMOHHbIV
rpaaueHT BELLECTB;

o [paHcMeMbpaHHas pa3HOCTb ANIEKTPUYECKUX
NOTEHLNArOB;

o KoaddnumeHT npoHmnuaemMocTn memMmbpaHsbl
Ona gaHHOro BeLLEeCTBa;

o [pagneHT rmgpocTaTn4eckoro gaBneHns Ha
MembpaHe;

o lemneparypa.



[lepekucHoe okucrieHme nMNUAoB
(NMOn)

o [10J1 — yenHas peakymsi, obecne4vmBatoLLas
pacLIMpeHHoOe BOCMPOU3BOACTBO CBODOAHbLIX
paauKkanoB, KOTOpble NHULUUPYIOT OarbHeullee
pacnpoctpaHeHue NMOJI.

R*+ 0, —ROO" + RH — ROOH + R* n 1.2.



[loBpexpgatoLlee AencTBue Ha NUnNnAabl
MemMbpaH oka3blBalOT cBOOOAHbIE paguKanbl
(ROO*, RO*, OH*), koTopble 0bpa3sytoTca nof
OENCTBMEM aKTUBHbLIX pOpM KMcnopoaa

OH™ — rugpoKcurbHbIN pagukan;

0'2 — cynepokcuaaHuoH

H,O, — rngponepekuncb

Haunboree 4yBCTBUTENBHbI K AEUCTBUIO aKTUBHbIX
doopm Kncnopoaa NorimeHOBbIE XUPHbIE KNCIOTHI,
NTOKanmM3oBaHHbIE MPENMYLLECTBEHHO B
doochonmnuagax dbuonornvyecknx memoépaH



MexaHn3Mbl TOKCUYECKOro AeucTBus
NMOon

o B kneTke Bo3pacTaeT KoHueHTpauma Ca ™. Npu
atom Na™ 1 H,O nocTynatot B KneTky u
CyOKIeTOYHOE NMPOCTPAaHCTBO, YTO NPUBOAUT K
HabyXaHWIO 1 pa3pyLLUEHUIO KIETKN.

o CBODOOOHLIE pagmKarnbl NPOHMKasA B S4P0 U
MWUTOXOHAOPWUN KNETKU NoBpeXxaarT MONeKy-bl
[OHK, 4yTO MOXeT npuBecTn K MyTauUsaM.

o Obpasyrowmimnca npu MNOJ1 manoHoBbLIN
ananbaerna

7 .
C-CHz"C
| |
H H

BbI3bIBAET B MeMOpaHax geHatypauuto 6enkos.



PerynupoBaHue npoueccoB [M10O]J]

icnonb3yTCcd aHTUOKCUOAHTbI, BELLECTBE
CHmXawLwmne nospexaarowmmn addekt MNOJI
Ha buonornyeckme membpaHbl u
YMEHbLUaoLmMe CKOPOCTb MHULMALNN OaHHON
peakuunu

depmMeHThI (KaTanasa, nepokcuaasa,
cynepokcuaancmyTtasa,

rmyTaTUoOHpeayKTasa);
ButamuHbl (E — Tokodeporn,

C — ackopbuHoBas KucrioTa)
[TpoBUTaMUHBLI (KAPOTUH)
deHonbl. ApoMaTtnyeckme aMmHbl

[
~u




Cnacunbo 3a BHUMaHue!




