ME]H ylweHne obmeHa benkos
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* HapyweHus obmeHa BeLWEeCTB /1eXXaT B OCHOBE
BCeX QYHKLUMOHA/IbHbIX M OPraHUYecKmnx
NOBPEXAEHUM OPraHOB U TKaHeW, BeAyLnX K
BO3HMKHOBEHUIO bonesHun. Bmecre ¢ tem,
naTonorua obmeHa BELLeCTB MOXKeT
ycyrybnaTtb Te4eHue ocCHOBHOW BonesHuy,
BbICTYMaA Kak OCNOXHAKLWMK PaKTop.
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* OaHOM M3 Hambonee YacTbIX NPUYMH HapYLLEHWW
benkosoro ocbmeHa ABNAETCA KONMYECTBEHHAA
MK KavyecTBeHHaAa 6benkosaa HeaoCTaTOYHOCTD
NepBrYHOro (3K3oreHHoro) npoucxoxaeHmna. OHa
MOKeT ObITe 0bycnoBneHa:

* 1. HapyweHMem pacllenneHma N BcacbiBaHKUA
benkos B HKKT;

* 2.3amegneHnem noctynieHua aMmMHOKUCNOT B
OpraHbl U TKAHWK;
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3. HapyweHuem brocrHTe3a benka;

4. HapyleHUem MexyTodHoro obmeHa
aMUHOKUCNOT;

5. U3MeHeHnem CKOpPOCTK pacnadd benka;

6. natonormen obpasoBaHMA KOHEYHbIX
NPoAYKTOB benkosoro obmeHa.
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* HapyweHusa pacwenseHna U BcacbiBaHUA
benkos. B nuuweBaputensHom Tpakte benku
pacllennaoTca noa BAMAHUEM
APOTEONUTUHECKMX PEePMEHTOB.
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* OCHOBHbIE NPUYMUHbI HEAOCTAaTOYHOMO
pacwenneHusa BenkoB - KONMYECTBEHHOE
VMEHBbLUIEeHWe CeKpeunmn CONAHOM KUCNOTbI M
hEePMEHTOB, CHUMEHME aKTUBHOCTH
APOTEONUTUYECKMX hepMmeHTOoB (NencuHa,
TPUNCUHAE, XUMOTPUNCHUHA) U CBA3AHHOE C
3TMM HepgocTaTtodyHoe obpa3oBaHue
aMWHOKMUCNOT, YMEHbLUEHUE BPEMEHU UX
BO3AeNCTBMA (YCKOPEHWE NEePUCTaNbTUKK).
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* MoryT bbITb cneuudpuruyeckne HapyLeHus,
CBA3AHHbIE C OTCYTCTBMEM KOHKPETHO M
aMUHOKMCNOTbI. TaK, HeAOCTaTOK M3MHA B
pasBMBaloLLLEMCA OpraH1M3me 3aepuBaeT
pa3BUTHE, NOHMMKAET COAEPKAHNE B KPOBM
IpuTpounToB. Npu HegocTaTKe B OPraHmn3me
TpuntodaHa BO3HMKAET rTMNOXPOMHas

aHeMus. I
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* Nledbnunt apruHMHa NPUBOAUT K HAPYLUEHWIO
cnepmMaToreHesa, a TrMCTUANHA - K Pa3BUTHIO
IK3EMBI; OTCTaBaHMWIO B POCTE, YTHETEHMUIO
CUHTEe3a remornobuHa.
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* HepoctaTo4yHoe nepeBapuBaHue benka B
BEPXHUX OTAENAX MeNya04HO-KMUILIEeYHOro TPaKTa
CONPOBOMAAETCA YBENUYEHUEM NEPEXOa
NPOAYKTOB ero HENO/IHOMO pacllenneHms B
TOACTLIN KMLLEYHUWK M YCUNEHWMEM NpoLecca
BaKTeprManbHOro pacuenneHma ammHOKUCNOT.
3TO BEAET K yBennyeHuo obpasoBaHua
AN0BMUTLIX apOMaTUYECKMX COeAUHEHMI (MHA0AN,
CKaTon, deHoN, KPe3on) n passutuio obwewn
MHTOKCHMKa UMK OPraHM3Ima aTUMK NPOAYKTaMM
rHUEeHUA. '
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* 3ameaneHue NOCcTynNeHmna aMMHOKUCAOT B
OpraHbl U TKaHW. [TOCKONBKY pAA aMHUHOKUCNOT
ABNACTCH MCXOAHBIM MATEPUANOM NPU
DﬁpEBDEEHHH OUMOoreHHbIX dMWHOB, 3aepPHKa NX
B.KPOBM CO34aeT yCNOBUA A8 HAKONNEHUA B
TKAHAX N KPOBMW COOTBETCTBYIOLLMX
NPOTEUHOTEHHbIX aMUHOB M NAaTOreHHOMY
OEWUCTBMIO Ha pa3/indHble OpraHbl M CUCTEMbI.
YBennyeHHoe B KPOBM TMPO3MHA crnocobeTeyet
HaKOMNEeHMIO TAPAMMHA, KOTOPbIW y4acTBYeT B
naToreHese 3/10KaYeCTBEHHOMN rMNepTOHUMN.
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* [InuTenbHoe NoBbllWeHWne KoNUYecTsa
TMCTUAMHAE BeOeT K YBENUYEHUID
KOHLUEHTPaUuWnM ructammnHa, 4To cnocobcereyer
HapyleHWo KpoBoobpalweHna 1
NPOHMULLAEMOCTU Kanunnapos. Kpome Toro,
yBenmyeHme cogepraHma aMMHOKUCNOT B
KPOBM NPOABNAETCA YBEAUYEHUEM UX
BbIBEAEHUA C MOYOU U GOPMUPOBaHUEM
ocoboun popmbl HapyLweHnn obmeHa -

aMUHOaUMaYpPUEMN.
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* HapyweHue cuHTe3a 6enkos. [laxe
HebonblKWe HapylweHna cneundrUIHOCTH
BuockHTe3a 6enka moryT BeCTu K rnybokum
NaTONOrMYeCKMM M3MEeHEHUAM B OpraHusme.

* OTCyTCTBME B KNEeTKax xota bl oaHom (13 20)
He3aMeHMMOW aMWUHOKUCNOThLI NpekpalwaeT
cuHTe3 benka B uenom

LY g
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* HapyweHue CKOpOCTK CUHTEe3a benka
MOXKeT bbITb 0bycnoBneHOo
PACCTPOMNCTBOM PYHKLUMK
COOTBETCTBYOLWUX reHETUYECKUX
CTPYKTYP, HA KOTOPbLIX COBEpPLUAETCA 3TOT
cuHTe3 (TpaHckpunuma AHK, TpaHcnauma
PHK). I
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* [ToBpexaeHMe reHeTUYeCKoro annaparta
MOMeT BbITb KaK HacneacTBeHHbIM, TaK U
npuobpeTeHHbIM, BO3HUKWMM NOA4 BANAHUEM
PA3NMYHbIX MyTareHHbIX paKTOpPOB
(MoHM3KpYIOLLEe U3NYyUEeHME,
yAbTpaduoneTosble ny4u u np.). HapyweHue
CUMHTe3a benka MoryT Bbi3blBaTb HEKOTOpPLIE
AaHTUOMOTUKK. TaK, "OWMBKKM" B CHUTLIBAHKMM
reHeTUYeCcKoro Koaa MoryT BO3HUKHYTb NOA4,
BAMAHMEM
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* CTPENTOMUUMHE, HEOMKUUWMHE U pAda APYTrUX
aHTMbMoTHKoB. TeTpauMKAMHbI TOPMO3AT
NPMCOEAMHEHNE HOBbIX aMMWHOKUCAOT K
pacTyiien nonMnentuaHon uenm. MUToOMMUKMH
YEHETaeT cMHTe3 benka 3a cyer
anknnuposaHusa AHK (obpa3oBaHune NpoYHbIX
KOBa/IEHTHbIX CBA3EN MEXAY ee Luenamm),

NPenaTCcTBYA pacwenneHnio HuTten [AHK.
I
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. Ebl,ﬂ,EﬂHrﬂT Kd4eCTBeHHbIE N KDJIMYeCTEEeHHbIE
HapyweHua buocuHTesa 6enkos. O Tom, KaKkoe
3Ha4YeHue MOTyT UMeTb Ka4YecTBEHHbIe
n3meHeHmAa bMocuHTesa benkos B NaTtoreHese
Pa3fnny4HblX EHﬁﬂﬂEEEHHﬁ, MOHHO CYAWTb Hd
NpUMEepe HEeKOTOPbLIX BUAOB aHEMKWIA NPK
NOABNEHMM NATONOTMYECKMX remornobuHos.
3ameHa TONLKO 04AHONO aMMMHOKHWMCNOTHOTO
OCTaTKa (rayTamuHa) B monekyne remornobuHa
Ha Ba/IMH NPUBOAWT K TAMenomy 3abonesaHuio -
CEPNOBUAHOKNETOYHOM aHEMUM.
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* Ocobbl¥ MHTEpeC NpPeacTasNAKT
KONMYECTBEHHbLIE M3MEHEHUA B BMOCKUHTESE
6enkos OpraHoB U KPOBMW, NPUBOAALLME K CABUTY
COOTHOLEHWIM OTAENbHbIX dpakunii Benkos B
CbIBOPATKE KPOBW - ANCNPOTEMHEMUK. BbiaenawT
ABe QOpMbl ANCNPOTEMHEMMMA:
runepnporeMHeMma (yBenmnyeHume cogeprkaHua
BCEX MNW OTAENbHbIX BUAOB Benkos) 1
rMnonpoTeMHemMma (YMeHbLUEHWE COAEPKAHWA
BCEX MAWM OTAeNbHbIX 6enkos).
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* Tak, pag 3aboneBaHuii nedeHn (UMPPO3, renaTumr),
noyek (HedpuT, Hedpo3) conpoBOKAATCA
Bblpa)KEeHHbIM YMEHbLIEHWEM COAEPHKAHUA
ansbymuHoBe. Pag MHQEeKUMOHHbIX 3aboneBaHuni,
COMPOEBQHKAANLWMXCA 0D WKMPHBbIMMK
BOCMANNTENbHbLIMK NpOLeccamm, BeaeT K
YBENUYEHWNIO COAEPHKAHMUA FAMMA-TN0BYANHOB.
PazsuTne aMcnpoTeMHeMUM CONpPOBOXKAALTCA,
CABUIramm B romeocTase opraHm3ima
(HapyweHuem OHKOTUYECKOro AaBaeHuA,
BOAHOTO 0bmeHa). |
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3HaYMTeNnbHOe yMeHbLWEeHWE CMHTESd E-EIIHDE,
ocobeHHo ansbymMWHOB M ramma-rnobynnHoB, BepeT
K PE3KOMY CHUMEHWHD CONPOTUBAAEMOCTH
OpraHnima Kk MHbGeKuMu. 3HavyeHne
mAnoNpoTeMHeMnK B dopme runoansbymmHemmm
onpeaendAeTcA ewe u Tem, 4To anebymmH obpa3syer
bonee N meHee NPOYHbIE KOMNNEKCHI C
pasnNM4YHbIMMK BellecTBamK, obecneymnsas ux
TRPAHCNOPT MeX Ay Pa3NUYHbIMW OpraHamm u
I'I'EFIE'HDE HEepes3 I{HETDI‘-IHI::IE MEMEIL'I'E!Hb!.
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* M3BECTHO, YTO CONM ¥Kenesa n meau
(TOKCUUYHble ANA opraH1M3ma) M TpaHCNopT UX
BO3MOKEH TONbKO B BUAE KOMMNAEKCOB CO
crieyuprueckummn benkamm CbIBOPOTKM
(TpaHcheppuHOM M LEPYAONAA3MUHOM), 4TO
npeaoTspallaeT MHTOKCHMKaLMIO 3TUMM
CONMAMM.
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* OKONO NONOBWHBI KaNbUWA YOEPHNBACTCA B
KPOBW B popmMe, CBA3AHHOM C anbbymuHamm
CbIBOPOTKW. [1pH1 3TOM B KPOBM YCTAaHAB/NIMBAETCA
onpegeneHHoe AMHaMUYEeCKoe paBHOBeCHe
MEHAY CBA3AHHOW GOPMOK KanbLna 1
MOHMU3IUPOBAHHbIMKW ero coeamHeHuamu. MNpu
BCex 3abonesaHMAX, CONPOBOKAAOLLMXCA
CHUXKEHUEM CcOAepKaHWA anbbyMMHOB
(3abonesaHuna noyek) ocnabnserTca m
CNOCODHOCTL perynMpoBaTb KOHUEHTPAUWIO
MOHW3MPOBAHHOIO KaNbLUMA B KPOBMW.
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« Kpome TOro, ansbymuHbl ABAAIOTCA HOCUTENAMM
HEKOTOPbLIX KOMNOHEHTOB yrnesogHoro obmeHa
(rnokonpoTenasl) M OCHOBHBIMK NEPEHOCYUKAMM
CBOB0AHbLIX (HeE3CTEPUPUUWMPOBaHHBIX) MUPHBIX
KWCNOT, PpAAA NOPMOHOB.

* FlpUHOpameHnm NeYeHn u NOYeK, paae oCTpbIX U
XPOHWYECKMX BOCNANWUTENBHbBIX NPOLECCOB
(peBmaTnime, MHPEKUWOHHOM MMUOKapAae,
NHEBMOHWMK) B OPraHn3ime HauymHaT CMHTE3WPOBaTLCA
ocobble Benku C N3IMEeHEeHHbIMKW CBOMCTBaAMM UK
HECBOWCTBEHHOW HOPME.
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* Knaccuyecknm npumepom bonesHen, BbI3BaHHbIX
Haan4dmem naTonoruyecKkmux benkos, ABAAIOTCA
6onesHu, cBA3aHHbIE C NPUCYTCTBUEM
NaToAOrMUYECcKoro remornobmHa
(remornobuHo3b1). HapyweHns cBepTbiBaHMA
KPOBU BOIHMKAKOT NPW NOABAEHWNMN
natonorMyeckux pubpuHoreHos. K HeobblYHbIM
Henkam KpoBM OTHOCATCA KPUOTN0OYAUHBI,
cnocobHble BbiNagaTh B 0CAA0K Npw
TemnepaType Huxe 37°C, 4To BeaeT K
Tpnmﬁanﬁpnaaﬂaﬂulm.
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* MaTtonorua mexxytouHoro 6enkosoro obmeHa
(HapylweHne obMmeHa aMUHOKMUCAOT).

* LUeHTpanbHOe MecTo B MEXXYTOYHOM 0bmMmeHe

benKkoB 3aHMMaeT peakums
nepeamuHMpPOBaHMUA, KaK OCHOBHOM MCTOYHMK
obpa30oBaHKMA HOBbIX aMWUHOKWCANOT.
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* HapyweHue nepeaMUHUPOBaHUA MOKET
BO3HMKHYTb B pe3ynsrate HegoCcTaTOYHOCTM B
QpraHusme BUuTamuHa B;. 310 0bBbACHAETCA Tem,
410 docdopmanposaHHana Gopma BUTamuHa By -
dochoNMpoaoKCanb ABNAETCA aKTMBHOM rpynrnoun
TPaHCaMMNHA3 - cneuududeckmx GepmeHToB
nepeamuHUPOBAHNA MEKAY aMUHO - U
KeTOKMcnoTamu. bepemeHHOCTb, ANUTENbHBIN
npuem cynb@aHMNamMMA0B TOPMO3AT CMHTE3
BUTaMMHA B, M MOTyT NOCAYKMTb OCHOBOW
HapylweHna obmeHa aMUHOKUCAOT.
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* . HakoHeu, NPUYMHON CHNUMKEHNA aKTUBHOCTH
nepeammHMpPOBaHUA MOMKET MOCAYKUTD
YrHeéTeHue akTMBHOCTM TpaHCaMmMHa3
BCACACTBME HapYLLEeHMA CMHTE3a 3TKX
depmeHTOB (NpK Benkosom ronogaHum), nnbo
HapyLWeHMa perynaumm mx akTMBHOCTH CO
CTOPOHbI pALa rOpMOHOB.
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* [lpoueccel nepeamMmMHUPOBAHNA AMUHOKHCNOT
TeCHO CBA3aHbLI C Npoueccamm OKUCIUTENBbHOrO
Ae3aMMHUPOBAHMUA, B XO4e KOTOPOro
OCYLWecTBnAeTCA pepMeHTaTUBHOR OTWenneHne
aMMKUaKa OT aMMHOKKMCNOT. [esamMHMpoOBaHne
onpeaenseTt Kak obpazoBaHWe KOHEYHbIX
npoaykToB benkosoro obmeHa, Tak M BCTynAeHue
AMUHOKMCNOT B 3HEepreTM4eckmm obmeH.
OcnabneHue ae3ammMHMPOBAHMA MOMKET
BO3HWKHYTb BC/IeACTBME HAPYLWWeHWA
OKUCAUTENLHbIX MPOLECCOB B TKAHAX (TMNOKCUA,
runosutammHossl C, PP, B,)
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* OaHako, Hanbonee pe3Koe HapyweHue
ne3aMUHMPOBaHKMA HacTynaeT Npu
MOHMMEHUU aKTUBHOCTM aMUHOOKCKMAaa3s, nnmbo
gcneacTsme ocnabneHusa Mx cMHTe3a
(anddy3Hoe nopaxeHme neveHun, benkosasn
HeO0CTaToOMHOCTL), NMbo B pe3ynbrate
OTHOCHMTE/IbHOM HEe4OCTaTOMHOCTH MX
aKTUBHOCTHK (yBennyeHue cogepaHuna B
KpoBM CBOBOAHbLIX aMUHOKUCAOT).
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* CnefacrBrem HapyWeHWA OKMCAUTENBHOIO
Ae3aMMHWPOBAHMA aMUHOKWCNOT bygeTt ocnabneHue
MOYEBMHODBPA30BaHMA, YBENMYEHWE KOHUEHTPaU WM
AMUHOKUCNOT U YBEAWYEHME BbiBEOEHWUA UX C MOYOM -
AMUHOaUMAYPUA.

« MemyTouHblM 0BbmeH paga aMmMHOKMCNOT COBEPLUAETCA
He TONbKO B popme nepeammMHUPOBaHMA M
OKWUCAUTENLHOTO AE3aMMHMPOBAHWA, HO U NMyTEM WX
AekapborkcunnposaHma (notepa CO, n3
HEpEGHCHﬂbHGH I'p‘y’l'll'lbl:l c obpazosaHmMem "OMOreHHbIX
amunHoB"
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*_Tak, npu.gekapboKCMNMPOBAHWM TMCTUANHA
obpasyeTca ructammH, TUPO3MHa - TUPAMMH,
S5-rMapoKcnTpunTodaHa - CEPpOTOHMH M T.A4.
Bce 3TM aMMHbI A4eWUCTBYHOT Ha COoCyabl.
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* U3meHeHMe cKoOpocTu pacnaga benka.
YBenmyeHune CKopocTr pacnana benkos TKaHen n
KpoBu HabnoaaeTca Npy NOBbIWEHWM
TEMMEPRATYPLI OPraHM3ama, BOCNaauTeNbHbIX
npoueccax, TRaBmMax, 310Ka4eCcTBEHHbIX ONYX0NAX
LH4TO CBA3aHO nnbo ¢ aencTemem bakTepuanbHbIX
TOKCUHOB, NMbO € yBEAMYEHMEM aKTUBHOCTH
NPOTEONUTUYECKUX PEPMEHTOB KPOBMK (Npwn
FMNOKCKUKM), NMDBO TOKCUYECKUM AeMUCTBUEM
NPOAYKTOB pacnana TkaHen (npw Tpasmax).
Co3paetca oTpuuaTenbHbIM a30TUCTOro banaHc.
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* NMaronorma KOHeyHoro atana benkosoro
obmeHa. OCHOBHbLIMM KOHEYHbIMW NPOAYKTaMM
benkoBoro obmeHa ABNAKOTCA aMMKMaK U
MoYeBKUHa. [1aToNorMAa KOHeYyHoro atTana
benkoBoro obmeHa MOXKeT NPOABNATLCA
HapyweHuwem obpa3oBaHWA KOHEYHbIX
NPOAYKTOB, IMDO HapyLWweHMEM UX BbIBEAEHMA.

* OCHOBHbIM MEXaHMU3IMOM CBA3bIBAHWUA aMMMaKa
ABNAETCA npouecc DEDHEDEEH MA MOYEBHMHDI.
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* HapyweHusa obpa3oBaHna MOYEBUHBbI MOTYT
HACTYNWUTb B PE3Y/IbTAaTE CHUMXKEHMUS
aKTUBHOCTU GEPMEHTHbIX CUCTEM,
Y4acTBYIOLWMX B 3TOM npouecce (renatuThbl,
UMppo3 nevyeHu), obwen 6enkoBoi
HeaoCTaTodHOCTU. [TpKn HapyLeHnK
Mo4YeBMHOODBpPa3OBaHWUA B KPOBU U TKAHAX
HaRdall/IMBaeTCH daMMKWdK M YBEJTMHHNEBAETCH
KOHUEeHTpauma cBoBOAHbBIX aMUHOKMUCAOT, 4TO
CONPOBOMAaeTCsA PAa3BUTUEM TMNEPA30TEMMM.
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* [pwn TAXKenbIX Popmax renaTUTOB M LMPPO33
NneveHn, Korda Pe3K0 HApPYyLWlEeHa e&
moyesuHoobpa3opaTenbHan GyHKUMA,
pasBuUBaeTcA aMmmMMMayHaA MHTOKCHMKaLUWA.

* B Apyrux opraHax v TKaHax (Mblwubl, HepBHan
TKaHb) aMMKaK CBA3bLIBAEGTCA B peakumnm
aMUAMPOBAHMA C NPUCOEAMHEHWEM K
KapboKcunbHOW rpynne ceoboaHbIx
ANKapbOHOBbLIX aMUHOKWUCAOT. [NaBHbIM
cybCTpaToOM CAYHUT MYTaMMHOBAA KMCNOTA.
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* [1pyrum KOHEeYHbIM NPOAYKTOM BenKoBoro
obmeHa, 0bpa3yoLWMMCA NPU OKMCAEHUM
KpeaTWHa (a30TUCTOE BELWECTBO MbiLLILL)
ABAACTCA KpeaTUHWH. MNpu ronogaHum,
aBuTamnHose E, nmxopagoyHbIX
MHPEKUMOHHBbIX 3aboneBaHusx,
TUPEOTOKCUKO3e W pAde Apyrux 3abonesaHuu,
KPeaTuHYPUA CBUAETeNbCTBYET O HapyLUeHUM
KpeaTMHOBOro obmeHa.
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* [pu HapyweHWn BblaenuTenbHoM GyHKUMN I
nodek (HedpuTbl) NPONCXOANT 3a0EPKKa
MOYEeBUHbI U APYTMX a30TUCTbIX MPOAYKTOB B
KpoBW. OCTaTo4YHbIM 30T YBENUYMBAETCA -
pa3BMBaeTCcA rmnepasotemua. KpamHemu
CTENeHbH HapyLWeHUA 3KCKPeUun a3oTUCTbIX
MmeTabonnTOB ABNAETCA YpEMMUA.
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* Hac4ymTbiBaeT okono 60 HO3010rMYECKMX
dopm amuHoaumaonatmu. No Tuny
HaCNEAOBAHMA NOYTHU BCE OHM OTHOCATCA K
ayTOCOMHO-PELLECCUBHbIM.
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* O6WMM NpMU3HaAKOM aMUHOALMAONATUN
CAYXUT aumMa03 TKaHEW M aMMHOAUMAYPUA.
Hanbosee 4yacTbiMM HacneACTBEHHbIMM
AedpekTamm obmeHa ABAAKTCA YeTbipe
3H3MMONAaTHUM, KOTOPbIE CBA3aHbI APYr C
apyrom obwmum nytem metabonmama
aMMUHOKNCNOT: DEHUNKETOHYDUA,
TUPO3MHEMMSA, aNbDUHU3IM, aNbKAaNTOHYPMUA.



