3AHATHUE Ne 5

Tema: Xumust 0M010rM4eCKH AKTUBHBIX COCIMHEHUI. YTJIeBOIbI:
MOHOCAXapPU/Abl, OJIUI0- U MOJUCAXAPUIBI

YueOHo-ueneBble 3amaun: CopMuUpoBaTh 3HAHUS MNPUHIUIIOB CTPOCHUS U
OCHOBHBIX XUMUYECKUX MPEBPALICHUN BaXXHEUIINX YIIIEBOJOB BO B3AUMOCBSI3H C
UX OMOJIOTUYECKUMHU () YHKITUSIMHU

IlepeyeHb NpaKTHYECKMX HABBIKOB.

v/ caMOCTOSTENIbHO paboTaTh CO CIPABOYHOW W yUeOHOW JIUTEpaTypoOH,
MPEBpAIIATh MPOYUTAHHOE B CPEICTBO AJIsSI PEIICHUS TUIIOBBIX 3a7aY;

v/ aKTMBHO WCIIOJIb30BaTh HOMEHKJIATYPHBIE IIPaBUJIa IO OPraHUYECKOH U
HEOPraHWUYECKOM  XMMUA W HOMEHKJIATypy  OPraHUYECKUX W
HEOPraHWYECKUX COCTUHCHUN;

v/ Ha OCHOBAaHUH IEPUOAMYECKOTO 3aKOHA M CTPOEHHUS DJIEKTPOHHBIX
000JI04eK aTOMOB IIPOTHO3UPOBATh CBOMCTBA W  B3aUMOJICHCTBUE
XUMUYECKHUX AJIEMEHTOB U UX COEAMHEHUM, MPUMEHSIEMBIX B apmaluu, u
pelaTh COOTBETCTBYIOIIUE 3TUM MTPEBPAILICHUSM KOJITUYECTBEHHBIE 33]1a4H;

v’ IPOBOJNTH MPOCTOM y4eOHO-UCCIIEI0BATEILCKIM SKCIIEPUMEHT Ha OCHOBE
OBJIQJICHUSI OCHOBHBIMM TPUEMaMHU TEXHHUKH paboT B JsabopaTopuw,
BBITIOJIHATH PacyeThl, OPOPMIIATH pPe3yabTaThl, HOPMYIHPOBATH BEIBOIBI

v METOIUKOW IIAaHMPOBAHMS U IMPOBEAEHHS SKCIEPHMEHTA, BKIIOYAIOLIETO
CUHTE3 U CIIOCOOBI MIAECHTU(DUKAIINY TTOJTYYEHHBIX BEIIECTB,

YrieBosbl BXOAST B COCTAB KJIETOK U TKaHEW PACTUTEIbHBIX M KMBOTHBIX
opranu3moB. [lo mMacce yrieBoJibl COCTaBISAIOT OCHOBHYIO YaCTh OPraHUYECKOTO
BelllecTBa Ha 3emJie. YTIIEBOJIbI B )KUBOUM MPUPOJIE UMEIOT OOJIbIIIOE 3HAUCHUE KaK
WMCTOYHUKH 3allacHOM HEPrud B MeTa0OJIMYEeCKHX mpoiieccax (B pacTEHUSAX —
KpaxMall; B *UBOTHBIX OpraHM3Max — TJIMKOT€H); CTPYKTYpPHbIE KOMIIOHEHTHI
KJIIETOYHBIX CTEHOK pacTeHui (uemitono3a), Oakrepuid (MypamuH), TpuOOB
(XUTHUH); COCTABHBIC JIEMEHTHI PsijJia )KU3HEHHO Ba)KHBIX BEIIECTB (HYKICHHOBBIE
KHUCJIOThI, KOYEPMEHThI, BUTaMUHbI). HeKOoTOpbIe yrieBoAbl U UX MPOU3BOJHbBIC
SBJISIIOTCS JIEKAPCTBEHHBIMH CPEJICTBAMU. YTJIEBOJIbI COCTABIISIIOT 3HAYUTEIBHYIO
OO THUIKM MieKkonuTaronmx. YemoBek ymnotpednseT B cyTku okono 500 T

YIJICBOJIOB.
CaxapHIL
¢ r b
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!

| Anpmosm H Kerosu || Tpu- H Hu- H ITonu- H Fpaxman H TJIHKOFEH| Eneruarea
{ IEMIEomosa)

[IpencraBurens yriaeBOJOB — IJIOKO3a — COJEPKUTCS B PACTUTEIbHBIX
COKax, Mmuojaax, Gppykrax u ocoOeHHO B BUHOTpajie. OHa siBisieTcs 00s13aTeIbHBIM
KOMIIOHEHTOM KPOBH M TKaHEW >XUBOTHBIX W YEJIOBEKAa. YPOBEHb COJACPKaHUS
TJIIOKO3bI B KPOBH YE€JIOBEKa MOCTOSHEH W HaxXoauTcs B mpenenax 3,3 — 5,5



MMOJIB/1. BOo BceM 00BeMe KpOBH B3POCJIOrO 4YelIOBEKa COAEPKHUTCS 5 — 6 T
TJTIOKO3bl. Takoro KOJWYeCTBA JOCTATOYHO IS TOKPBITHS SHEPTreTHYECKUX
3aTpar opraHu3Ma B T€UeHHUE 15 MHUHYT ero xusHenesTenbHocTH. [lomoaHeHue
COJIep>KaHMs TJIOKO3bl B KPOBH MPOUCXOAMUT 3a CYET PE3EPBHBIX YTIIEBOIOB
(rmUKoTeHa), 3amacaeMbIX B MeYeHU U TKaHsSX. [Ipr HEKOTOPBIX MaTOJIOTHYECKUX
COCTOSIHMSIX, HAmpuMep Tpu 3a00JIeBaHUM CaxXapHBIM IHA0ETOM, COACpKaHUE
TJTFOKO3bI B KPOBU MOBBIIIACTCS, U U30BITOK €€ BHIBOJIUTCS C MOYOM.

HNctounnkoM yrieBOAOB JiI BCEX PACTeHHHN ABIAETCS (POTOCHUHTES.
KuBoTHBIE  OpraHM3Mbl  TOJYyYalOT MOHOCAXapwabl U3  PACTUTEIIBHBIX
HMCTOYHHMKOB, a 3aTE€M HUCTOJIB3YIOT UX.

8 1 Knaccudukamnusi yrieBoaoB

1. MoHocaxapuabl — 3TO MPOCTEHIINE YIJIEBOABL, KOTOPHIE HE THUIIPOIHU3YIOTCS
(TIMLEepUHOBBIN anbJeru, pudo3a, rioK03a).
2. lucaxapuapl TOJBEPrarOTCS THUAPOIU3Y U O00pa3yroT JBa MOHOCaxapuia
(JrakTo3a, caxapo3a, MaJibT03a).
3. Onurocaxapuabl — CJIOKHBIE YTJIEBOIBI, MPHU THUApPONHM3E Aar0T oT 2 mo 10
MOJIEKYJ MOHOCAXapHUI0B.
4. Tlonmucaxapuasl — BBICOKOMOJICKYIISIPHBIE YTIAEBOJBI, TPH THIPOIIN3E 00pa3yoT
COTHM M TBICSYU MOJIEKYJ MOHOCAaXapuaoB (Kpaxmaj, IJIMKOreH, THaIypOHOBas
KHUCJIOTA, TeNapuH) U UX MPOU3BOJIHBIX.
MoHocaxapuibl — SIBISIFOTCS MOJHUTeTepOPYHKIMOHATBHBIMUA COCIMHEHUSMH, B
MOJIEKYIaX KOTOPBIX OJJTHOBPEMEHHO COJIEpkKATCs OJHA Ipynia (adbJeruaHas uiu
KETOHHAs) U HECKOJIbKO THIPOKCWIIbHBIX TpyIil. Takum o6pa3oM, ¢ XUMHUYECKOU
TOYKA 3pPEHUS MOHOCAXapuJbl — O3TO  MOJUTHUAPOKCUATBIACTUIAL  WIN
MOJIUTUIPOKCUKETOHBI.

[lo xapakTepy (YHKIHMOHAIBHBIX TPYON MOHOCAaXapuIbl MAENSITCS Ha
Anbno3bl 1 KeTossl.

M © CH,OH
H—(ll—OH (|:=o
(|3H20H <|:H20H
TJIMIEPUHOBBIN aabJerul (alb103a) TMOKCHAIIETOH(KET03a)
H\C _0 (|:H ,OH
I C=0
H—C—OH |
HO—C|:—H HO— C|: H
’ lé_OH H—C—OH
H—C—OH H—C—OH
(|3H20H CH,OH
IJII0KO3a  (ab103a) bpykToza  (keTo3a)

N30MmepsbI TIIH0KO3bIL:
KOJIMYECTBY YIIEPOJHBIX aTOMOB MOHOCAXAPUIbI IEIATCA HA TPUO3BI,
TETPO3bI, IEHTO3bI, TEKCO3bI, T€NTO3HI.




C
H{ 20 |

C|3 H—Cll—OH

e H—Cll—OH HO—¢—H

|

Hic#C H—(|3—OH H—(ll—OH HO—(|3—H
H_lé_OH H—¢—OH H—¢—OH H—C—OH
CH,OH CH,OH CH,OH CH,OH

TPUO3A OPUTPO3A PUBO3A I'AJTAKTO3A

D- ¥ L-MOHOCaXapH/Jibl.

[TpupoHbie caxapa sBisoTCs D-(+)-3HaHTHOMEepaMu. B Monekynax
MOHOCaXapHuJI0B 0OBIYHO COJIEPIKATCSI HECKOJIBKO aCCCUMETPUUECKUX
(XUpanbHBIX) [IEHTPOB, UTO CIAYKUT MPUUUHON CYIIECTBOBAHUS OOJIBIIIOTO YKCIIa
crepeon3omepoB. J. Puiiep u pyccknid Xumuk PozanoB M. A. npunuceiBanu
ycinoBHO KoHpurypamuu [l — u L - riuinepanbaeruay; Kak mokasaiu JadbHenme
HCCJICIOBAHMUS, ITH MPEMOI0KEHNUS COBIMAAAN ¢ ICTUHHBIMH KOHPUTYpaIusIMu

(pucyHok 1).

Pucynox 1
Crepeonsomeps! /| — u L - mmnepansaernaa
CHO CHO
H=—C—OH — DHAHTUOMEPbI — HO=—C—H
CH,OH CH,OH
JI(+) ruiepuHOBBIMA L (-) rumepruHOBBIN
AT allbICTU]T

B cootBetrcTBUM ¢ R, S — HOMeHKIaTYypOii J| — KOHDUTYparus
COOTBETCTBYET R — riuiiepanperuiy, a o - S — TIIHIepaIbIeTUy.

MoxHo monayuuTh psan anpao3 ¢ BBeaenueM rpymnmnsl CH(OH) mexny
ANpJCTUIHOW TPYNIOW M  XUPAJbHBIM aTOMOM yriepoAa OJHOrO U3
SHAHTUOMEPOB TiHIepanbaeruaa. [Ipu 3Tom o6pa3yroTcst 1Be AHMACTEPEOMEPHbIE
TETPO3bl, Kaxaas U3 KOTOpeiX uMeeT R — kondurypanuto npu C3 — yriaepoiHOM
aToMe, HO OTJIMYHYIO0 KOH(PUTYpaALUIO TP BTOPOM YTIIEPOIHOM aTOME.

CHO
CHO
CHO H——on HO H
H OH H——OH H——OH

CH,OH CH,OH CH,OH



Cxema 1 CemelicTtBo D-anpao3

CHO

H OH
CH,OH

D-rnvuepuHOBLIA ankaerng

CHO CHO
H OH HO——H
H OH H—{—0H
CH,OH CH,OH
D-aputposa D-Tpeoaa
CHO CHO CHO CHO
H——0OH HO——H H——0OH HO——H
H—1—0H H——0OH HO——H HO—}—H
H——0H H——0OH H——0H H——0OH
GH,OH CH,OH CH,OH CH,OH
D-puboza D-apabuHoza D-kcunoza D-Nukcoza
CHO CHO CHO CHO CHO CHO CHO CHO
H OH HO——H H OH HO H H——OH HO——H H OH | HO H
H OH H——0H HO H HO H H OH H OH HO H HO H
H OH  H——OH H OH H OH HO—1—H HO ——H HO——H HO——H
H OH H—1—0H H OH H OH H——0CH H—1—0H H OH H OH
CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH
D-annoza D-anbTposza D-niokoza D-maHHO3a D-rynosa D-wgosza D-ranaktosza D-tanosa

§ 2 Huxkianyeckue CTPYKTYPbl MOHOCAXAPHI0B

Monocaxapuabsl MOTYT CYIIECTBOBaTh B HUKINYEecCKOW ¢dopme. Brepbie
MPEVIOKEHUE O IUKIMYECKOM CTPOEHUU TJIIOKO3bl ObUIO BBICKA3aHO HAIIUM
cooreuecTBeHHUKOM A.A. Komu (1870), a 3aTeM pa3BUTO HEMELKUM y4eHbIM b.
Tonnencom (1883).

I[latTu — ©  1IeCTUyrJepoAHbIE I1ENH  YIIE€BOJOB MOTYT HUMETh
KJICIIHEBUAHYIO KOH(POPMAIMIO U MTO3TOMY SIBIISIETCSI BO3MOXKHBIM COJIM)KEHHE B
MPOCTPAaHCTBE (B MOJIEKYJIe MOHOcaxapujaa) ABYX (PYHKIMOHAIbHBIX TPYIIN —
anbAeruaHoON (Miau KeToHHOW) U ruapokcuinbHo y C — 4 wnn C — 5. 3a cuer ux
BHYTPUMOJIEKYJISIP -HOTO B3aUMOJCHCTBUS IO MEXAHU3MY HYKICO(PUIBHOIO
MPHUCOCJMHCHUST 0o0pa3yeTcs IUKIUYCCKU TmoiyarneTrainb (pucyHok 2,3).



Pucynok 2

H O H
H
OH H
HO OH CHO
HoOH \ —f—oH /
a-D-anokonupaHo3a —t—H a-D-2roKkoghypaHosa
H——OH
H——O0H
CH,OH
CH,OH
7] / CH,OH \ HO H
H O _oH 0. OH
OH H HOH H
HO H H
H OH H OH

[-D-aniokonuparo3a p-D-anokocbypariosa

['mapokcun mpu mepBOM YIJIEPOJHOM aToOMe, OOpa3yrolIuicS B pe3ylibTaTe
LMKJIM3alUY, Ha3bIBaeTCs NolyaleTanbubiM. [t JI — TIIIOKO3bI  XapakTepeH

MAPAHO3HBIN [TUKJL.
Pucynox 3

CH,OH 2l
OH H \ 2| 2_‘ / OH A 2

o:c:_,
-D-hpyrrodypanosa B BD-dpyrTobypanosa
HO—3—H
H—4—OH ‘
1 J -
f—0 CH,0H / ™ on \
5 HO 2 CH?OH
HO - - OH HO CH OH
HO HO

-D-ppyrTonHpanosa B-D-tpyrronupanosa
8 3 XuMH4YecKHe CBOICTBA MOHOCAXaPHI0B

1. Peaknuu OKHMCIICHHS IJIIOKO3bI B HEWTpanbHOM, kucioi cpeae (HOBr) —
00pa3yloTCsl IITUKOHOBBIE KUCIOTHI (M3 J[-T1r0K036I — J[-TITIOKOHOBAs KMCJIOTA)

CH,OH
HO——H
Ho/~ @
H——OH H——OH OH
HO—1—H Br2 / HZO HO—1—H Y-JIaKTOH
H——OH H——OH -H0
CH,OH
H——OH H——OH o
CH,OH CH,OH OH -0
HO
OH
3-11aKkTOH

2. C noMompbl CHIBHOTO OKHCJIMTENS] — pa30aBICHHONW a30THON KHUCIOTHI
00pa3yroTcs IIIIOKYPOHOBAs U TJIMKApPOBasi KUCJIOTHI:



c o COOH
H——OH H——OH H——OH
HO—r—H  HNO;(pas6) ~ HO——H HO—1—H
H——OH H——OH H——OH
H——OH H——OH H——OH
CH,OH COOH COOH
J1 — rimroko3a J1 — rmroKypoHOBas /1 — rimukapoBas
KHCJIOTa KHCJIOTa

YPOHOBBIE KHUCJIOTHI BBINOJHIIOT BaXHYI OHOJOTMYECKYI0 (YHKIHMIO —
BBIBOJI W3 OpPraHH3Ma KCEHOOMOTHKOB M TOKCHMYHBIX BenlecTB. KceHOOMOTHKH —
Yy>KEpPOJHbIE JI1 OpPraHU3MOB COEIMHEHHUs (MPOMBIIIJIEHHBIE 3arpsi3HEHUS,
NECTULUABL, TpenapaTbl ObITOBOM XUMHUH, JIEKAPCTBEHHBIE CPEJICTBA U T. I1.).

HOOC
COOH COOH
OH ?
H O
- H

OH H

OH
H OH

canuyuroeas Kucroma 2/TI0KYPOHUG canuyunoeoll Kucrnoms!

['moKypOHUAB XOpOIIO PACTBOPUMBI B BOJAE M BBIBOASTCA C MOYOM, OTCHOAA
MPOUCXOJUT Ha3BaHUE YPOHOBBIX KHUCIOT (JIaT. urina - Mod4a). YPOHOBBIE
KHUCJIOThl TaK)K€ SIBISIOTCS KOMIIOHEHTAMHM METa0OJIMYECKOrO MYTH YPOHOBBIX
KHCJIIOT, B XOJ€ KOTOPOTO CHUHTE3UpyeTCsd acKopOuHoBas kuciora (y
YyeJjioBeKa  HE CHUHTE3UPYETCA) M SBJISIIOTCS MOHOMEpaMU  Pa3IUyHBIX
noyiyrcaxapuyioB (IMEKTUHOBBIE BEIIECTBA, T'€NApUH, THAIYPOHOBAasi KHCIOTA,
XOHJIDOUTHUH, TEMapuH U T.1.).

3. OkuciieHHE IJIIOKO3bI B 1IEJ0YHOI cpeae. MoHOcaxapuIibl B LIEIOYHOU
Cpele HEYCTOWYHBBI, TOATOMY IIPU UX OKUCJICHUH MOJIYy4aeTCsl CMECH
KapOOHOBBIX KUCIIOT C MEHBIIIUM YHCIOM aTOMOB «C»:

Peakuus Tosenca

CHO |

H—+—OH 2 NH, HCOOH

HO—+—H

H— o + [Ad(NH,),]OH tu H,O0 + HO—CH;—COOH

H——OH A% H3C—(|3H—COOH
CH,OH OH

MoHocaxapuabl — OkHCIsiOTCs  peaktuBoM  Tpommepa, (Cu(OH),)um
peakTuBOM (enruHra (MEIHBIM aJKOTOJSAT CErHETOBOW COJIM), COJEpIKAIIUMHU
katonsl Menu (Il). Ilpunnun nedcTBUs peakTHBOB OAWMHAKOB M OCHOBAH Ha
BocctaHoBieHne onHoBasieHTHOW Mmeau (1) Cu,O w3 nByXBaJIeHTHOW Meaw W
Beimagennu Cu,O B ocagok:

Anbnosa + Cu?* (kommrexkc) —  Cu,0 + MPOAYKThl OKUCIICHUS (CMECh
KapOOHOBBIX KHCIIOT)

4. JNermapartamusi. [lpu HarpeBanunm ¢ wmuHepaidbHbiMu kuciotamu (HCI),
MIPOUCXOIUT JACTHIPATAIINS MOHOCAXapuI0B (OTHIEIUICHUE TPEX MOJICKYI BOJIBI).



AnponeHTo3sl  00pa3yoT Gypdypod, ambaqo — U KETOTeKCO3bl — 5 —
THAPOKCUMETHI(YpPypot:

I/O

Anborekcosa
5. BoccranoBienue (c H,) npuBoaut k 00pazoBaHU0 MHOTOATOMHBIX CIIUPTOB:
Jl —rmoko3a  —> ]| — copOut
J — xcumoza — ]I — kcnnut
I — ¢pykroza — J| — rmorut —> ]| — MaHHUT

CHO CH,OH
H——OH H,/ Pd H——OH
HO H HO H
H——OH H——OH
CH,OH CH,OH
JI — kcnosa KCUJIUT
1. O6pa3oBaHue rIIUKO3WI0B:
CH,OH
o)
OH
HO OCH,
OH
CH.OH METHII-0l-D-IITIOKONMPAHO3U 1
0 N
oH CH,OH / cyxoii HC1
HO OH \ CH,OH
OH 0_OCH,
oL-D-TJIroKOnMpano3a OH

HO
OH

MeTHII-B-D-IIOKOMHPAHO3U
2. O6pa3oBanue NpocThIX IPUPOB.
[TonywaroTrcss mnpu B3aUMOJCWUCTBUM CHUPTOBBIX T'HAPOKCHIBHBIX TPYIIII
MOHOCAXapyuJ0B C aJKWITaJOreHuJaMu (METWIMOAUJ, HSTHWIHOIUL U JIp.).
OIHOBPEMEHHO B PEAKLUHIO BCTYNAeT W TJIMKO3WIHAs THUIPOKCUIIbHAS TPYIIIA,
oOpasys riauko3ui. IIpocteie 3¢upbl HE TUIPOIU3YIOTCS, a TJIMKO3UIHAS CBA3b
JIETKO MOJIBEPTAETCA THAPOIUTAYECKOMY PACIICIUIEHUIO B KUCIIOU Cpelie.

CH,OH CH,OCH, CH,OCH,
O@)H CH,l (KOH) Hs C@ gt Hs C@
B-/l-ranaxronupaHnosa MeTI/IJI—2,3,4,6,-TeTpa— ‘O-metun 2,3,4,6—Te”[‘pa—o—MeTI/IJ'I

J1 — TrayakTonmupaHo3ua Jl-ramakronmpaHo3a



3. O6pa3oBaHue CJI0KHBIX 3PUPOB

OnuuM  ©W3  cnoco0oB  00pa3oBaHUSI  CIOXKHBIX  A(UPOB  SIBISIETCS
B3aMMOJICHCTBUE CIIUPTOB W ANWIUPYIONMIMX areHTOB, TaKWX KaK aHTHIPHUIBI
KHCIIOT W XJIOPAHTHIAPHUABL. AHAJIOTUYHBIM 00pa3oM MOHOCAXapUIbl JIETKO
AIMIAPYIOTCS aHTUAPUAAMH KUCTIOT. Hampumep, B3anMOACHCTBUE TIIFOKO3BI C
YKCYCHBIM aHTHUIPHUIOM TPHUBOIUT K MEHTAANECTUIHLHOTO MPOU3BOTHOTO:

@]
Il
CH,OH Ac = —C—CH, CH;-O—Ac
o] 0
H o Ac,0 H d H
OH H /7 OH = O-Ac H
-AcOH _
HO Ac=0 O—Ac
H OH H O-Ac
D-anrokonupaHosa 1,2,3.4,6-neHmaaueman-D-anwoKkonupaHosa

HaubOonbiiee 3HaueHue UMeErOT 3pupbl MOHOCAXapuaoB U (PocPOopHON KUCTOTHI.
®ocdarel  pubO3BI M AC30KCUPUOO3bI  SIBISIOTCS CTPYKTYPHBIMU
KoMrnoHeHTaMu U HykienHoBbIx kucior — JJHK u PHK. ®ocdatel riroko3ssi,
(GpyKTO3bl M JPYrMX  MOHOCAXapHUJIOB HUMEIOT  OOJIbllIOE  3HAY€HHE B
ouosiornueckor xumuu. ['mukonus, Opoxenue, 1ukil KanbBuHa (TeMHOBas
¢daza ¢dorocunTesa), neHTO30PoChHATHBIA UK, CUHTE3 AH- U MOJHUCAXapUIOB
UayT ¢ yyactueM ¢pocgartos.

o}
[l

CH; O—P—-OH
OH
H o
H
OH H /7~ OH
HO
H OH
D-emioko3o-6-¢hocgham D-znoko30-1-¢poccham
VYyactue pocdaToB MoHOCAXapUAOB B OMOXUMHUYECKHUX MPOLECCAX
NH,
=N
CH,OH N )
© 70 { \ v ]
OH + Ho—p—o—p—o—b—o—cH, —E . HO——0-CH,
HO OH OH
OH OH OH ol
OH CH + A%
HO OH
HO OH
OH
JI-rnrokonupaHosa ATOD 6 — dodar - [ — rmrokonupaHo3bl

DOdupsl cepHON KHUCIOTHI SIBISIOTCS CTPYKTYPHBIMH 3JIEMEHTaMU
XOHJIPOUTUH-CYNb(aTa (moaucaxapuj COeAMHUTENBHON TKaHU) U TelapruHa

(aHTHKOATyJISHT).
4. O0pa3oBaHue 03230Ha IVIIOKO3bI (peakius ¢ GEHUITUAPAZUHOM).
H 20 H AN N
T H,N—NH H——on
HO——H HO——H
H—1—OH -H0 H——0H
H——OH H—{—OH
CH,OH CH,OH

[ — roroko3a ¢denunruapasoH /1 — IIIOK036I



JHanee peHUATHAPA30H OKUCISAETCS BTOPOW MOJIEKYJION (PeHUITUApPA3UHA,
KOTOPBIN IIPA 3TOM BOCCTAHABIMBAETCS, IPEBPALLASACH B AHWIMH U aMMHUAK, IIPU
3TOM CIIMPTOBAs TPYIIIAa MOHOCAXapUIa IPEBPALIAETCA B KETOIPYIIILY:

HL AN TNH—CHs HL AN TNH=CHs
H——OH c=0 N,
HO——H O—f—H
H——OH SN h——on T
H——OH H——OH
CH,OH CH,OH

[Iponykr oxucienuss (peHWIruapa3oHa B3aUMOJEUCTBYET C TpeThel
MOJIEKYJION (peHmIrnapasuHa ¢ 00pa3oBaHUEM O30HA, COAEPHKAIIETO B MOJIEKYJIE
y>Ke JIBa OCTaTKa (PEHUITUAPA3UHA:

H\CéNiNcheHs H\C¢N*NH*C6H5
c=o0 NH=NH, C=N—NH-CH,
HO——H HO——H
H——on T -H,0 H——OH
H——OH H——OH
CH,OH CH,OH

03a30H I''TFOKO3bI

10. BaxxHelmuM CBOHWCTBOM MOHOCAXapuIOB ABISETCS UX (pepMeHTATHBHOE
Opo:xkeHHWe, T.€. pacmaj MOJIEKYJ Ha OCKOJKM TOJ JACHCTBUEM pa3IMYHBIX
(dbepMeHTOB. bpo’keHHIO MTOABEPraroTCS B OCHOBHOM I'€KCO3bl B MPUCYTCTBUU
(bepMEeHTOB, BBIACISIEMBIX  JPOXKEBBIMU  TIpUOKaMH, OakTepusMu  WUIU
IJIECHEBBIMU TpUOKaMu. B 3aBUCUMOCTH OT MPUPOBI JEUCTBYIOIIEro epmMeHTa
pa3InyaloT PEaKIUU CIETYIOINX BUIOB:

a) CIUPTOBOE OpOKEHUE CeH1206 —= 2C,Hs0OH + 2CO;

ATAHOJI
6) MOJIOYHO-KHCJIOEC Celeoe —= 2CH3-CH(OH)-COOH

OpoKeHHe MOJIOYHAS KUCIIOTa

B) MAaCJISTHO-KHCIIOC CeH120 —= C3H;COOH + 2CO;, + 2H,0
OpokeHHe MacJsTHast KUCIIOTa

I') JIAMOHHO-KHCJIOE CeH1206 + Oy —=

OposKeHHe —= HOOC-CH;-C(OH)(COOH)-CH,-COOH + 2H,0

JIMMOHHAA KHUCJIOTa
,Z[) aI_[eTOH-GyTaHOJILHOC 2CeH1,0g —= C4HoOH + CH3-CO-CH3 + 5CO, + 4H>»
OpoKeHHe OyraHon aIeTOH
B >xuBOM opranm3mMe B mpoliecce MeTaboIM3Ma TIIF0K03a OKUCTISETCS ©
BBIJICJICHUEM OOJIBIIOT0 KOJINYECTBA YHEPTUH:
CeH1,06 + 60, —= 6CO, + 6H,0 + 2920 xJIx
11. OOpa3oBaHue qUcaAXapU/I0B:

OO0paias cxemMa CTpOCHHS JUcaxapuaa:
°CH,OH °CH,OH °CH,OH




§4. O.ﬂnrocaxapw:[bl. BoccraHaBiuBawIinue 1 HEBOCCTAHABJIUBAIKOIIHUE
Aucaxapuibl

Onurocaxapusibl COAEPKAT HECKOJIbKO (OT ABYX JO JI€CSITH) OCTaTKOB
MOHOCAXapHJ0B, COEAMHEHHBIX TJIMKO3UIHON CBs3bl0. JMcaxapubl - Hambosee
pacrpoCcTpaHEHHbBIE OJIMTOMEPHBIE YTJIEBOJbI, BCTpEYAloOUUecs B CBOOOJHOM
dbopme, T.e. HE CBSI3aHHOU € IpyruMu coeauHeHussMu. [lo xumMuueckoil mpupoje
aucaxapuibl  TPEACTaBISIOT COOOM  TJMKO3UIbBI, KOTOphIE coaepxaTr 2
MOHOCaxapuaa, COeAMHEHHBIE TJIMKO3UIHOW CBS3BIO B O- WU [-KOHPUTypalUH.
B numie conep:kaTcss B OCHOBHOM TaKHe€ AUCaxapujibl, Kak caxaposa, JaKTo3a U
MalbTO3a.

Caxapo3sa - nucaxapup, cocrosmuid u3 o-D-rmaoko3sr u B-D-ppykTo3si,
coenmnHEHHBIX o,B-1,2-TTuko3uIHON CBs3bI0. B caxapose o6e anomepubie OH-
IPYIIbl  OCTATKOB TIIOKO3bI W (PPYKTO3bl y4yacTBYIOT B 0OOpa3oBaHUU
NIMKO3UIHOM  cBsizu.  CrnenoBaTenbHO, — caxapo3a  HE  OTHOCHTCS K
BOCCTaHaBIMBawOMIMM caxapam. (Caxapo3a - pacTBOPUMBIN jJucaxapuj co
ClaJKuM BKycoM. MICTOYHUKOM caxapo3bl CIy:KaT pacTeHUsl, 0COOCHHO caxapHas
CBEKJA, caxapHbli TpocTHUK. IlocimenHee  OOBSACHSIET  BO3HHUKHOBEHHE
TPUBHUAJIBHOTO Ha3BaHMUS caxapo3bl - "TpocTHUKOBBIM caxap". Capapo3sa-
HEBOCCTaHABIUBAIOUMN nucaxapua: o — J| — rmoxonupanosun — 1,2 f — 1 —

bpykTodypaHO3UI:

HO

JlakTo3a -  MOJIOYHBIM  caxap; BAXHEHIIMK  AUcaxapul  MOJIOKa
MJICKONIUTAIOIKX. B KOpOBBEM MOJIOKE COMEPKUTCS 10 5% JIAKTO3bI, B dKEHCKOM
MoOJIoke - 10 8%. B makro3e anomepHas OH-rpynmna nepBoro yriiepogHoro aromMma
octaTka D-ramakTo3bl cBsizZaHa B-TTUKO3UJIHOM  CBSI3BIO C  YETBEPTHIM
yriepoaHbiM atoMoM D-riroko3sl (B-1,4-cBsizb). [lockonbky aHOMEpHBIN aToM
yriiepojia OCTaTKa TIIOKO3bl HE Y4acTBYeT B OOpa30BaHMM TIMKO3UIHOU CBS3H,
CJIE0BATENBHO, JIJAKT03a OTHOCUTCS K BOCCTAHABIIMBAIOIINM Caxapam.

e

CH:OH CH20H
HO p H o]
OH HA104NoH H/—OH
H H
H OH H QOH
Nakvoaa
MaasbTo3a IIOCTYynacT C IIpoOAYKTaMH, CoJacCpKaIuMu JaCTHU4YHO

TUJIPOJIM30BAHHBIM KpaxMmall, HalIpuMmep, COJoJd, MHUBO. Manbro3a Takxke
oOpasyeTrcsi mpH pacUIEIJICHUH KpaxMalla B KUIIEYHUKEe. MallbTo3a COCTOUT U3
JBYX OCTaTKOB D-TII0K03bI, COENMHEHHBIX O-1,4-TTUKO3UAHON CBA3BIO.
MaabTO3a — BOCCTAHABIMBAIOIIMKW  JUCAXapul, €ro  MEXIYHApOIHOE
(cuctemaruueckoe) HazBanue o — J[(+) rarokomupanosui-1,4 a — J(+)
TJTIOKOTIMPAHO03a)



OCHOBHBIM CBOMCTBOM BOCCTaHaBJIHNBAIOINX AucaxapuaoB ABIACTCA

CITOCOOHOCTH BOCCTAaHABINBATH OKHCJIIUTCIIN, HAIIPUMCEP
°CH,0H *CH,OH °CH,OH ‘CH,0H

5 0 5 0 5 0 5 OH
£ OH § OH i <— WoH & OH 10=0
HO 3 2 o E 2 Clil HO 3 a o 3 2 H{
OH OH OH OH

l[.ag{myz]OH

*CH,0H *CH,0H

—o0 —0H
£ OH $0H  10=0
3 2 ] 2 *
HO 0 OH
OH OH

MAJELT00HOHOE AT
KHCJI0TA

Takke BOCCTaHABIMBAIOUIME YTIEBOJIBI 00Pa3yIOT 3PUPhI, 03a30HbI, MOT'YT OBITh
BOCCTAHOBJICHBI.

§ 4 llomcaxapuasbl. 'oMmonmoucaxapuabl

Kpaxman (C¢H10Os5)y — mpexacraBiser co0oit  cMmech  JOBYX
TOMOTIOJIMCAXapUI0B, MOCTPOSHHBIX M3 - J| — rimroko3nl: amuio3bl (10-20%) u
amunonektuHa (80-90%). B amuiioze rirOKONMUPAHO3HBIE OCTATKU CBSI3aHBI O -
1,4 rmroxko3umgHON CBa3bi0. llemb ammno3el nuHeWHas, Bkmodaer 200-1000
TJIFOKO3HBIX OCTaTKOB, MoJyieKyisipHas macca 40000 — 160000.

AMWIONEKTHH UMEET Pa3BETBICHHOE CTpoeHHue. MoHOCaXapuIHbIC 3BEHbS
cBs3aHbl 0 -1-6 TIMKO3UIHON CBA3bIO. MonekymnsipHas Macca aMHJIONEKTHHA
nocturaer 1-6 muH. KucimoTHeld rugponu3 Kpaxmana Aaér Toibko o - /-
[JIFOKO3Y.

SCH,0H CH0H CH,0H CH,0H

Amunosa
S 0, 0, 0, 0,
H4 . 1Hr]‘ H4 % 1Hr)’ H4 s 1“('1' H4 H 1“{\’
OH H OH H OH H OH H
te} O o] O
3 2
H OH H OH H

i oH (al—4) " 2

aMUNoneKkTuH

SCH,O0H

(21—86)
Tou4ka BeTBNEHUS

OcHoBHas
uenbs



I'nukoren (KMBOTHBI KpaxmaJj) B >KMBOTHBIX OpraHU3Max SBJISETCS
CTPYKTYPHBIM M (YHKIIMOHAJIBHBIM aHAJOTOM pacTUTesibHOro kpaxmana. [lo
CTPOCHHIO OH MOJO00EH aMWIONEKTUHY, HO UMEET €€ OOobllee pa3BeTBICHUE
uenei. CunpHOE pa3BETBIEHUE MOJEKYJbl CIOCOOCTBYET BBIIOJHEHUEM
[JIMKOT€HOM AHEPreTUYeCKUX (PYHKIMM, TaK KaK TOJbKO MPU HAMYKUUA OOJBIIOTO
Yyciia KOHIIEBBIX OCTAaTKOB MOXHO 00€CIeUYUTh OBICTPOE OTIICTUICHHUE HYXKHOTO
KOJIMYECTBA MOJIEKYJI TJTFOKO3BI.

Heaarno3a (kjaeryaTtka) — HauboJiee IIMPOKO PACIPOCTPAHCHHBIN
noJicaxapuji pacTUTEILHOTO MHpa, UMEET JUHEWHOe cTpoeHue. MoHOMepoM
apisiercs B — (+) rmoko3a. B — 1,4 rIMKO3UAHBIE CBSI3U HE THUIAPOJIU3YIOTCS B

OpraHu3Mce 4CJIOBCKaA.
CH;0H H OH CH;OH H OH

| | | |
NN W N A \/\AMM
Vﬂﬂ |v /\/Vwﬂ |v ﬂ

cC—cC H C—0O

H OH CHy;OH H OH CH;OH

XuTHH - BTOpOH (TIOCIIE LIEIITIONIO3bI) MO PACHPOCTPAHEHHOCTH MPHUPOIHBIN
OouonoauMep, 100bIBAEMbBIM M3 MOTHOCTHIO BO3OHOBIISIEMOIO MPUPOJIHOTO CHIPHS.
OH BXOJIHUT B COCTaB OINPHBIX TKAHEW M BHEIIHETO CKWJIETa WICHHMCTOHOTHX
(pakooOpa3HbIX M  MayKkooOpa3HbIX),  HACEKOMBIX, OOOJOYEK  KIJIETOK
MHUKpPOApTrOHU3MOB U TPHOOB, TJi€ XUTHH HAXOIUTCS B KOMIUIEKCE C OCIKaMu H
MUHEPAJTIHBIMU COJISIMH.

XWUTUH TpeAcTaBisieT co00M JMHEHHBIM MoJaucaxapuj, Hepa3BEeTBICHHBIE
e KOTOPOTO COCTOSIT M3 DJIEMEHTApHBIX 3BEHBEB 2-arleToMHuja-2-1e30Kkcu-D-
TJTIFOKO3BI, COEIMHEHHBIX 1,4-D-TTMKO3UIHON CBA3LIO.

CH20H H NH
)
o
H/H oH HA\J
on N
o
H NH CH,0H




1. I'erpononucaxapuabl

OTO CII0KHBIE YTIEBOABI, COCTOALINE U3 JIBYX U 00JIee MOHOCaXapHuoB,
Yarie BCEro CBA3aHbI C OCIKaMU WIH JIUIHIAMH.

I'manyponoBasi kucjaora — JIMHEWHBI NOJMMEpP, COCTOUT W3
JIIOKYPOHOBOM KHCJIOTBHI M AllETWITIIOKO3aMHHA. BXOOUT B COCTaB KJIETOYHBIX
CTEHOK, CHHOBHAJIBHOM JKHUJIKOCTH, CTEKJIOBUJHOTO Tela, OOBOJAKUBAECT
BHYTPEHHHUE OPraHbl, SIBISETCA KeJIeo0pa3Hoi OaKTepUIIMIHON CMa3KOM.

CHZ0H

H
(B1—4)

H

|
H —
B1-3 °
C

Hz

['manypoHOBass KHCIOTa CBS3BIBAET BOAY, IO3TOMY MEXKKIETOYHOE
MPOCTPAHCTBO MPUOOPETAET XapaKTep KeIeoOpa3HOro «MaTpUKcay, CIOCOOHOTO
nogaepxkuBaTh KiIeTku. CTpyKTypa THaIypOHOBOM KHCJIOTBI B BHUAE Telld
SABJISIETCS CBOEOOpA3HBIM OMOJOTUYECKUM (UIBTPOM, 3aJIep>KUBasi KPYIHbIC
YaCTHIIbI W MOJICKYJbl, IIOMABIIME B OpraHu3sM. B KieTkax opraHusma
COJIEPKUTCS CTEIUaIbHbI (PEPMEHT — THalypoHHAa3a, KOTOPHIM, BBIIETAACH B
MEXKIIETOYHOE MPOCTPAHCTBO, MOKET MOBBIIIATH MEXKKJIETOUHYIO
MIPOHULIAEMOCTb. [TosTomy TUaypOHU1a3y HAa3bIBAIOT (dhaxTopoM
MPOHUIIAEMOCTH. B 310pOBOM  oOpranu3me THAIYypOHOBAas KHUCIOTA W
ruajgypoHuja3a HaxoJaTcsi B paBHOBecuu. [Ipu HEKOTOpBIX 3a00JieBaHUSX
aKTUBHOCTH (hepMEHTa MOBBIIMIAETCS W THATYPOHOBAsl KUCIOTa pa3pylIaeTcs.
['manypoHnaasy CEKpeTUpyKT HEKOTOPBIE MATOT€HHBIE MHKPOOPTAHU3MBI, 3TO
CrOCOOCTBYET PacIpPOCTPAHEHUIO ATOJIOTUYECKOTO POIECCa Ha COCEHUE TKAHHU.
[Ipenapatel 3TOr0 (PepMeHTa HCMONB3YIOTCA B MEAUIIMHCKOW NpPAKTUKE s
paccachIiBaHUs PyOIIOB.

['mokypoHOBass KHUCIOTa COIEPKUTCS B pPasHbIX opraHax. MHoOro ee B
KOJK€, CTEKJIOBUJHOM TEJIE TJ1a3a, XPsAIIaX, CHHOBUAIBLHOM KUIKOCTH CyCTaBOB. B
TKaHSIX W JKUJKOCTSX THAIYPOHOBAasi KUCIOTa 00pa3yeT KOMILUIEKC C OEJIKOM.
Onuako o 6enka kosixeonercs ot 2 no 20 — 30 %.

XoHapouTHHCYAb(ATBI. Pa3BETBIEHHBIE  MOJIUMEPBI, COCTOAT W3
JIIOKYPOHOBOM  KUCHOTBI W N-aneTunriatoko3amuHa. CioykaT OCHOBHBIMH
CTPYKTYPHBIMH KOMIIOHEHTAMU XPSAIIECBON TKAHU, CYXOXWJIAM, pOTOBHIIBI IJ1a3a;
COAEPKATCA TAKIKE B KOCTSIX U KOKE.

CH,0H

H /n
oH H /1 H I\|‘|H
(81—3) C|=°
H OH CHs
I'emapuH — ecTECTBEHHBI aHTUKOATYJSHT (MPOTUBOCBEPTHIBAIOIIEE

CpPEeACTBO), cHHTe3upyeTcs B mnedeHu. OH 0OHapy’>KUBA€TCS Ha TMOBEPXHOCTH



MHOTHUX KIJICTOK, OAHAKO SBJIAACTCA BHYTPUKICTOYHBIM KOMIIOHCHTOM TYYHbIX
KJICTOK.

H 0s03 (a1—4)

B otinume ot ocTaabHBIX rercponojaucaxapuaoB, Ireirapud HE ABJISICTCA
CTPYKTYPHBIM KOMIIOHEHTOM MEXKJIETOUHOro BemiecTBa. OH BhIpaOaThIBACTCS
TYYHBIMH KJICTKaMHU COCI[HHHTGJ'IBHOﬁ TKaHM M BBIACIACTCA IIPH HX paclanac
(uuTONIN3E) B MEXKKIETOYHOE MPOCTPAHCTBO M KPOBEHOCHOE pycio. B kpoBu
rernapruH HCKOBAJICHTHO COCAMHACTCA CO CHGHI/I(l)I/I‘-ICCKI/IMI/I oenkamu. Kommiekce
renmapuHa € TJHMKOIPOTCMHAMU IJIa3Mbl  IIPABJIACT IMPOTUBOCBCPTBHIBAIOITYIO
AKTUBHOCTD.
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