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H nekuuu

OCTaB IIeUeHN
bIX ITPOLIECCOB B II€UECHI
HWM B J€TOKCU KAV

KEeHVIA ITIeYeHN
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YEHU B OPTAHU3ME

O BCCX BHAaX MeTaboIn3Ma ACJIACT 3TOT OpIraH

HIICHTPALMA ITOCTYNAKIINAX B OPraHU3M
OCTOSIHCTBO BO BHYTPEHHEHU CpEIE
HYI0O AKTHUBHOCTH IICUCHM.

Jb TIEYSHM 3aKII0YacTCs B MOMAJACpPKAaHUHU TOMEeOoCTasa
Cpeabl OpraHn3mMa.

OpraHy IMPUCYIIHM MHOTHUE XUMHYECKUE IIPOLIECCHI,

AUCXOSINIAE W B JIPYTUX OpraHax, HO B HEKOTOPHIX M3 HUX
IICYCHb UIPAET NIABHYIO POJIb.
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HbI COCTAB

60%

AUMQOIUTHI
Kaluye KIETKU

CII6 2002



APUTPOLAT
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pxkar saapa, B kKotopeix 4 rp. JJHK
12 rp. PHK

% 00. renaTonunTa, BEIIOIHSIIOT

anpOyMuHOB 1 JILIOHII
COMBI COZIEPIKAT MPOTECOTUTUICCKUE (DEPMEHTHI

OHAOILIA3MaTHYECKUI PETHKYIYM - 3716Ch CHHTE3UPYIOTCS
npsmMon onnupyouH, XC, anp0yMuH,
(baKTOPBI CBEPTHIBAIOIIECH CUCTEMBI, (DEPM.,
JETOKCHUKAIMS SIIOBUTHIX BEIIECCTB.
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MU COCTaB NeyeHwu

%

70-75
25-30
| 12-24
eF 61{51 ' N
INKOI'€H)
NMUALI: 2-6
| 1,5-2
1,5-3
0,3-0,5

o

150-200 rp)
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Me BUTaAaMUWHOB B MNeYyeHu

Mr/100r Beca
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>1€ KOMIMOHEeHTbI Ne4YeHu

g, Fe, Cu
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HOCTHU XVUMHWNYECKOI'O
OCTABA IIEUHEHU

TMMH OpraHamMyd B II€YECHM MHOIO
0 200 rp.).

COJICpPKAHHUE , BHUTaMHUHOB (0COOEHHO
MMBIX ), HEOPraHUYECKUX KOMIIOHEHTOB.

JIbHO HCBBICOKOC COACPIKAHUC JIMIIUI0B
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JIbHBIX KOMIIOHEHTOB B IIEYCHU MEHSETCS
IIPU PA3JIMYHOMN MATOJIOTUH.

yecTBO BOAbI gocturaet 80% macchl opraHa,
OTJIO)KECHUHU >KHpa OHO CHIDKAETCS JI0

e cocraBimser 2-6%, a mpu
MHOUWIBTPAIMA MEYEHU OHO MOXKET JIOXOJIMUTH 10

ue miMKoreHa B neyeHu 150 rp., MOBBIIEHUE €T0
coaepxkKa IPUBOAUT K YBEIMYCHHUIO Pa3MEPOB IICYCHU
(IMabeTHYEeCKUM IJIMKOT€HO3, BPOXKIACHHBIC TIIMKOTCHO3bI),
PE3KO YBEIMYUBAETCH COJCPKEHHME Kele3a B IEYEHH NpH
reMOXpPOMAaTo3e, B [ICYCHHU HaKaIIMBACTCs

TPYAHOPACTBOPUMBIN T€MOCHUIEPYH.
CII6 2002 1 3




HA B YITIEBOOHOM
OBMEHE

O KOHOCHTPAIINIO ITITFOKO3bI B KPOBHU

[I0 BOPOTHOM BEHE KPOBb IIOCJIE MOpHUEMa IHIIU
OJIBKO pa3 00JIbIIE MIFOKO3bI, YeM IepudepruyecKast.
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HTE3 NMMNKOreHa

Ii1roko3a
reKCOKMHa3a
I'mok030-6-ochar

Bl |
YTO
I'mukoren
(CsH1005)n Yio P
AlD

Imukoren
(CéH100O5)n+1

|. mukoreHcuHTasa (rmroko3uia-Td-o( 1-4)-rrko3ugasza)

. BETBSAILIMI (pepMeHT (amminosa-1-4 — 1,6-rmuko3un-Td)

CII6 2002

KTUBHOCTDH N

15



3 TpuUrnuuepupoos
'-(npl;| U30bITKE rMoKO3bI)

JIFOYAETCS B ITIUKOJIUTUYECKUN 1Y Th

7. CO2 u H2O. Takoi myTs B Ap.opraHax
TOYHUKOM SHEPIHUM, OTHAKO NICYCHb
pacnana /KK.

ua-3-gpocdar

HA/IH2
HAZ
I'nuuepoJ-3-pochar

/—3 CHs - CO SKoA

TPUIVIMIHCPHU
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B nieuenu mmroko3a pacxomyercs v o NEHTO3HOMY ITYTH, ITPU 3TOM
PA3YIOTCS MEHTO3bI, HeoOoxoaumbie g cuaTe3a HK u HAJIOH?2

XC KK CrepounaHbie
TOPMOHBI

6 riiroko030-6-ocdar

—>

30-5-pochar 2 kemiryJ1030-5-¢pocar

2 rmuepadabaerui-

3-ochar J

¢ppykro30-1,6-0uchocdar

|
(ppykT030-6-Pochar
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W TpEeBpallacTCs B NIIOKYPOHOBYHK)  KHCIOTY,
3aHUM TOKCHUYHBIX BEIIECTB ITyTeM OOpa30BaHUs

HCOOCTATKC B KPOBH BOCCTAHOBJICHUC C€C HACT OILATH KC IIPHU
MCCTBYCT HCCKOJIBKO MCXAHN3MOB.

H3PO4

- 0051+ Iiroko30-1-gochar

dochopunaza A l I

Imrok030-6-pocdar

UII0K030-6-ocharasza
H3PO4

IJIIOKO03a
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1eHue (PpPYKTO3bl

B NMNe4YeHu

DpykTo3a

—
dDpykTo30-1-pochar
J

JAD + riimnepaabaeru

AT®
AJlD

Imunepansaerua-3-gpocdar

!

CTHO, 4TO 0K0JI0 80% (PpyKTO3BI, MOCTYNAOIICH B DIMKOJIN3
C IMIIEH, OKUCIISAIOTCS B IICUCHU

CII6 2002
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JIieHWe rajfiaktTo3bl

I'asrakrTo3a

AT®
AJl®D

lI'anakro3a-1-dpochar

YTO® YdD-ranakro-
PP nupodochopuHasza

Yd-ranakrosa

lt IMuMepasa

YAP-riwko3a

rajJakToOKnHAa3a
y B3pocChbixX

IIEYECHU B METa00-
- B JabopaTopHOi
IIpH  OLCHKC Y’II“)(lI))uI nupodochopuiaza
IIPOBOIMIIACH
aKTO30H C

IIpEeNECICHUEM B lt
Imok030-6-dpocdar

!

B IVIMKOJIHU3

Iiroko30-1-gochar
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OJIN3M TITMTHOKO3b

BHOU YTJICBOIHOM ITHIIIC:

IJIIOKO0356I B INIMKOI'€H
TIOKO3bI B ’)KHPHbI€ KHCJIOTbI
IJIIOKO3bI OKUCJIAEeTCH

CII6 2002
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NneYvyeHwu
HOM
ooOM
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DCTAaB XXen4uu

SCKUHM COCTAaB KEIIUU

2

S50-70

YHBbIE KUCJIOThI
20-25

buaupyoun 2
beak |
Heoprannmyecxkue KOMINOHeHTHI < 1,5

CII6 2002

W€ JIAMUI0B HAYMHACTCS B KUIIICUHUKE.
KOMIIOHEHTOM SIBJIIETCS KEITUb.

24



2JIHHbIEe KUCIOThbI

NH2 — CH2 - COOH _——
TJIMKOKOJI !

(um TaypuH) H20

CuHTe3 KeJYHBIX KHCJIOT
NAECT U3 XO0JECTCPUHA

XC ————— XoJjeBasf
KCHJIOTA

!

INIMKOXO0JIeBast
KCUJIOTA

I 1ukoxoJieBast KHCJIOTA

Cyrounbiii mya KK cocrasasier 2-4 r

CII6 2002




2CKUN COCTaB Xen4iu

TMedenounas (r/m) Ily3bipHas (1/0)

23-33 180
4,9
5,5
115

bl 24

1,0-5.8
0,8-2,1 43
1,4-2,7 4,5
0,3-0,6 1,4

35

OTIO .—]h3JI 1€ 3TUX JAHHBIX ITOKA3bIBAET, UTO B KEITYHOM ITy3bIPE MPOUCXOIUT
IIEHTPALMsS MOYTH BCEX KOMIOHEHTOB. OCHOBHBIM KOMIIOHGHTOM SIBIISIIOTCS
JKEHNUHBIE  KMCIOTBI -  XOJIeBas, JE30KCUXOJIEBasg, XEHOIEC30KCHXOJEBas,
JIATOXONEBast. JKeNUHble KHUCIOTHI HAXOAATCS B BHAC HAPHBIX COCIHHEHHIA,
KOTOPBIE y4aCTBYIOT B 00pa30BaHUU MHUIIEILIL.
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KEeJTHHbIX KUCNOT

31ech OKUCJIAIOTCSH
TT, ®JI, JIII, KK

CII6 2002
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€HHOW (JOpM HapyIICHUSI JIUIHUIHOTO OOMEHA ABISETCS
pTpalus, T.H. ’KUPOBas Me4YeHb. B remaromurax ormeyaercs

LEPHUJIOB.

Y IPUYUHOU )KUPOBOTO MEPEPOKICHUS IEYEHU SBIISACTCS
eOJIeHrE aJTKOTOJIA.

KOT'OJIsl B TEYCHUE HECKOIbKUX JIET (v sxeHuimn 20 T,
YKAPOBYIO TUCTPO(DUIO MEUCHH, TAK KaK B IIPOIECCE €ro
€ru/l, KOTOPBIN MEPEXOAUT B alleTaT L.

€T MPUTOKY XKUPHBIX KUCIOT U3 )KUPOBOU TKAHU

s ”HQUIBTpAIYs ICUCHH HaOJIFOAThCS U TIPU HEJOCTATKE B THUIIE
BEIIIECTB (XOJIMH, METUOHMH, JICLIUTHH, Ka3eH, NHO3UT, (houeBasi
WuH B12), urparommx niaBHyto poiib B cunte3e DJI (xonuHa).

S-a1eHo3 1
‘ l METHOHMH r CH;
METHOHHH S-aneHo3na
TOMOIIUCTENH

CH: ﬂt rOMOLUCTEHH J
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CH:CH:0OH

ITAHOJI

murToIniaima AJIKOT0JIbAErHApPOoreHasa

aJbJeruieruiporeHasa

A
MHTOXOI-F 14| 20

éHs

anerart

Hs.?(rf)i ) anmia-KoA-cuHTerasa
CH:CO SKoA

anmerny1  KoA

l

CHHTE3 ’)KUPHBIX CHHTE3

[S—

KHUCJIOT TPUIJIHIIEPHUTIOB

CII6 2002 2 9



HU B 0enKoBOM OOMeHe

CTAaJIbHadA 9aCTb B CCJIE3CHKE

-¢.  (¢pakTop Crroapra-IIpayspa)
¢. (mporpomoOun) -¢. ' (pakTop Xaremana)

-(p. (mpoaxkuesepun) -¢. ' (puOpUHCTAOMIUZUPYIOLIUIL)
-p.  (NMPOKOHBEPTHH)

-¢.  (paxrTop Kpucrmaca)
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PMEHTbI Ne4YeHW

-X9

- JIAII
-TTTII

- 5-HyK

- pp-1¢p-AJ1J

YyacTo B J1a00paTOPHOIi MPAKTHKE NPOBOIUTCS ONpeaeeHne
MeHTOB: ACAT, AaAT, II®, I'T'TIL, JIII' n X3.

MPOUCXONT TAKKe HHTEHCUBHBIA KATA00J1M3M aMHUHOKHCJIOT:
e U nepeaMuHupoBanue. B meTad011M3M HHTEHCUBHO BCTYNAKOT
HHOKNCJIOThI, METUOHHMH U JIpyrue.

OoOpasyomuiics nmpy Ae3aMUHAPOBAHUN AMMHUAK MJAET HA CUHHTE3 MOYEBHHBI.

le/l naTroJIorum ne4YcHm KoJan4eCcrso anTe?.npyeMoifl MOYCBHUHDbI YMCHbLIIACTCSH.
3[!6(:]) CHHTE3UPYIOTCHA TAKIKE KPCAaTUH U MOY€Basi KHCJI0OTA.
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UA PA3JIMYHbIX BellecTB
B Ne4YeHun

- OMOCHUHTE3 MOYEBHUHBI
NH3 + “CO2” + 2 AT® + 2 H20

2 AJID 4+> ®n

NH2—CO-O POsH:

kap6amouadocdar

HHTPB;-H - /acnapTaT ﬁ

OPHUTHH

© apruauHosinTapuas B HHKJI
® KHCJIOTA Kpeoca
(pymapoBas J
KHCJIOTA

¢ MOYOM
1) OpHUTHH-KapOaMouJI-TpaHcdepasa

) ApPrUHNHOCYKIIMHAT-CUHTAa3a
X) aprUHMHOCYKIIMHAT-/1Ma3a
Z) apruHasa

CII6 2002 3 2



NH2

\ ()

C)—

‘ N
nocchocynbar / e Sy
g !k
N~
O - CH2 N NZ
Q)
@)
~ YO®rK ®-0-®-0-Ch
ypuanHdocdcornokypoHoBas O

KUcnorta
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OBdHMNEe MHAOWUKAHA

OH @’ O-SO3H
z ; NH

' &Y
R APC 375 - Al MHI0KCHJICEPHAasI

KHCJI0Ta

/ K, Na

0-SO3K (Na)

NH

JKHBOTHBIN
HHINKAH
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NH2 - CH2 - COOH

TUIIYPOBasi
KHCJIOTA

CII6 2002

|
COOH
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HenpsiMo OMIMpPyOUuH

N

N OH

VI®TK

COOH

OH

NPAMOM OMJIUPYOHH

\Y | B M M M B
CH CH2 CH ~
N U U AVZN

HO N NH NH N OH
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5. BeJakoBBIE TOL

6. I opMoOHBI
A€o POBAH

7. CteponHbie rOpMOF

cpeacrtn. ¥

CII6 2002

37



aTOTOKCU4YeckKue
TBeHHbIe BellecTBa

HEOIIMOJIHBIE AHAJIBIETUKU:
- AHAJIBI'UH,

- MapaneTamMmor;

- alICTUJICAJIMIONIIOBAsA KUCJIOTA,

- nubymnpodes;

- KETOpOJIaK

 STUJIOBBIN CITUPT

[TPOU3BOJIHDBIE bAPBUTYPATOB:

- peHobapoOuTal;
- 3CTUMAT;

CII6 2002 3 8



JUYNE XUMHYECKON MPUPOIBI

BEIIIECTB, HEBO3MOKHO IPE/ICTABUTH
eTabonm3M uXx o0e3BpekuBaHus. B
ouoTpaHchopMaIy BEIIECTB U UX

€aKIMii OKMCIICHNS U B HOBJIEHU: JIB karanusupyercs
MU pepMeHTamu, coaepkanumucs B JI1P.
€HTOM MUKPOCOMAJIbHOW OKUCIIUTEIILHON CUCTEMBI SBIISICTCS

CII6 2002 3 9



MaJibHOEe OKUcCreHue

JId-H+H* HAJID"
. ey
R
DA JI-H2
e 4
N
Fe (III) 0esok

0eJ10k

111) P-450 | Fe (IT) P-450

R-CH2C
P 450
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1as1 9YBCTBUTCIIbHOCTD HIOI[Cﬁ K JICKAPpCTBCHHBIM
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e4YyeHU B NTUrMeHTHOM
oOMeHe

SKUT BEyIasi pojib B pacmaje OKPAIICHHBIX CIIOKHBIX OCJIKOB -
D1 3TOM 00Pa3yIOTCS KETUHBIC MUTMEHThI. OTpeeicHIe

1 MOYe, a TaK)Ke IMPOIYKTOB UX MPEBPAILCHUS IIIMPOKO
TUKU 3a00JI€BaHUI TICYECHHU.

1ajaercs 7-9 r Hb. HauaneHbiil 5Tan - oOpa3oBaHue

[€UEHU B BUJIC PeppUTHHA)
0CJIOT0 YeJIOBEKa CoAepKUT npubansutensbHo 700 mr Fe

Ommmpyoun venpsmoi (250-300 Mr B CyTKH)
CBsA3aH C aabOyMUMHAMU M B TAKOM BHJIE JOCTABIISAETCS B IIEYEHD
(1 Monb aIBOYMUHOB CBA3BIBAET 2 MOJIb OMIINPYOHHA)
| aJIB6YMI/IH1
OunupyorH 00pa3yeT KOMIUIEKC C IIEYCHOYHBIM OSJTKOBBIM JINTAHI0M
(MelIaeT BBIXOY B KPOBb)

CII6 2002 42



VIIOTK |

OyOUH
1a CBSI3BIBAETCS C DOADC, HEKOTOPAS - C TNIIOKO30M WIIN
HOM KUCI0TOM. Takum 00pa3oM ero MOJIEKyIa CTAHOBHTCS
TUTCS C JKEIYbIO B KUIIIEYHUK.
TITEE oBasl KUCJIOTA
TaHOBJIEHUE
SYEHb, pacmaj 10

Me3C omIMpyOorH

15%
10 BOPOTHOMN BEHE
ME300MIIMHOTCH
B TOHKOM KHIIIEYHUKE) 5% mouxwy,
B OOJIBIIION KPYT
JOZ KpOB00OO
EPKOOMIIMHOTEH
(250-300 mr) 4 Mr ¢ MOYOH

Takum oOpa3oM, MoUYa 3I0POBOTO YEJIOBEKA HE COACPKUT ME3OOUIIMHOTEHA U
JUIIB CIIEbI CTEPKOOMIMHOreHa. JKeTuHbie MUTMEHTbI, BBIBOJIUMbBIC U3 OpraHu3Ma
C MOYO Ha3bIBAIOTCS YPOOUIMHOBBIMU TEJIAMHU.
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N UCTOUYHMK XeNn4HbIX
rMeHTOB

85%

TEUIbI 10%
a3pyIEHH

peBIINE SpUTPOIUTEL 5%
KOCTHOM MO3T¢

CII6 2002
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nnuBepavH

B M B B MM B

4CH\L// CHQV/CH\é\

NH NH N OH
OuMBepaMH

NH N \OH
HenpAMOu OMJIUPYOUH

CII6 2002
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HOYHAS (TEMOJIMTUYECKASI)
JAT, AcAT, ITT®;
B KPOBH HENpPsSIMOI0 OMJINPYOHHA;
OOMJIMHYpUM;
o0MJIMHA B KaJie;

a (HempsIMOIo0)

youHa;

TCTBHE YPOOUJIMHYPHUU;
D, AJAT, AcAT, ITT®D, XC;

YEHOYHASA (MEXAHUYECKAS)
HIeHne o0mero OMIupPyonHa;

€HUe NMPSAMOro OMJIUpyOuHa;

-  3HauyumTeJbHOe noBbileHue AJAT, AcAT, HHD;
-  noHuxkenmne XC;

-  OMaMpyOMHYpHSH;

- ypoOMJHMHYypHS;

-  CHWZKEHME CONEePKAHUSA CTEPKOOMITHHA.

CII6 2002

(JIEKAPCTBEHHAS, HACJIEACTBEHHAAS)
(HapyuieHue 3axBara

dAdA ANArHOCTUKA XKenTyX
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bl MOPaXeHnHA nev4yeHu

ApyIIEHUs HEJOCTHOCTHU renarouuToB (CHHAPOM HHUTOJIU3A)
leHre MHANKATOPHBIX pepmMeHTOB: ACAT, AJaAT, JIAI' (JIAI'v u

enu(puIecKUX nNeYeHoYHbIX pepmeHTOB: pp-1-P-A, CAI
e: Omaupyouna (nmpsimoii), ceiBopot.Fe, peppurun, B12
HICHUE IKCKPETOPHON PyHKIIMH)

I1, npsaMoro OMIMpyoOHuHa, KEJIUYHBIX KHCJIOT;
JbGhanenna, paauoGapMaKoI0ri4ecKux

ernaparos;
M [EYEHOYHO-K/JICTOYHOU HEJOCTATOYHOCTH

12JIbHO-BOCIIAJIUTE/IbHbIA CUHAPOM
-  NOBBIIIEHHE TrAMMAa-1JI00yJIMHOB;

-  DeJIKOBO-0CaI0YHbIE NMPOOBI;

-  COD, C-peakTuBHBII 0€JI0K;

- Ig;

-  HM3MEHAITCH HMMYHHbIE peaKIuu
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