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AHTaroHMUCTN XMcTaMMHCKUX H,-peuenTopa

[lpyra Hegerba HacTtaBse



buocuHTesa xmctammHa

X1cTaMuH y opraHn3my HacTaje gekapbokcunaunjom L-xnctnanHa,
Yy peakunjn Kojy Katanusyje eH3nm L-xuctmgmH-gekapbokcunasa ys
nocpegoBake KopakTopa, nupugokcarn-gpocdara.
[TocToje Tpu Haj3Ha4vajHMja genoa XMctammHa:

(1) macTounTn y TKMBUMA U 6a30OUNHU NEYKOLINTU Y KPBMU,

(2) MyKo3a raCTpoMHTECTUHANHOr TpakTa (eHTepoxpomadpuHe henuje) n
(3) y HEKMM pervjama Mmosra (XMCTaMHEPINYKN HEYPOHM).

HakoH ocnobahana, xuctamumH ce 6p30 metabonuiie N-
METUIOBaHEM N OKCMOALMjOM OO0 MHAKTUBHUX MeTabonuTa.
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L-xuctuamH- p,eKap60|<cmna3




MeTabonnsam xmctamuHa

XUCTaMWH Ce NHaKTMBUPA METUNOBaH-EM
NMNOA30/10BOr NMPCTEHa Y NPUCYCTBY
xnctammH N-meTtun TpaHcdepase (NMT) n
OKCWAATUBHOM JeaMWHaLNjOM NpUMapHe
aMWHO rpyne y3 nomoh eH3nmMa gnamuHo-
okcuagase (DAO unu xmctammnHase).

NMT katanuayje npemMmewitarwe MeTUN rpyne
ca S-ageHO3UNMETNOHMHA Ha CeKyHOapHY
aMWHO rpyny MMmnaasosioBor NpcTeHa npu
4YyeMy HacTtaje 3-meTunxuctammH. [leo N-
MeTurnoBaHMx MetTabonuTta ce garoe okcmayje
nocpegoBakeM MoHoamMuHoO okcmngase (MAO),
a 3atnum u angexmg okcmnpase (ADO) go
oarosapajyhunx N-metun n ummaason
cupheTHUX KncenuHa.

Y npucyctey DAO n kMceoHuKa gonasm oo
oKCuaaTUBHE AeaMuHauuje XuctammHa u
HacTaje nMmnagason-auerangexu Koju ce
nomohy angexua-gexmgporeHase (ALDH)
npesoan y umuaason-auetar. Mana konnynHa
OB€ KUCeSIMHe ce KOHBepTYyje A0
ogrosapajyher pnbosnga.
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NHxnbutopu ocrnobahara xmcrammHa

o OBa rpyna rnekoa crnpedaBa ocrnobahare xucrammHa, anum He

cnpe4vaBa edpekTe XxMcTaMmmHa Ha peLenTope.
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NHxnbdutopu ocrniobahara xmctammHa - KpOMOSUH

Nako mexaHu3am genosama joLu
YBEK HUje Y MOTNYHOCTUN UCTPAaXKEH,

3Ha ce Ja KPOMOJSIMH NHXMbmpa  ©ooc o o

gerpaHynaumjy mactoumTa u “na |
nocreanyHo crpeyasa

ocrnobahawe xucramuHa, \)\/
neykoTpmeHa n meanjatopa | Tuna ° ° ° °

aneprujckux peakuuja.

BuopacnonoXmBocCT OBOT fieka je KPOMOSUH (HaTpujym)
BEeOMa HUCKA HAKOH per 0S npuMeHe

30or crabe ancopnuuije.

HakoH nHxanaumnje, mawe og 10%

npyMMeH-eHe Oo3e Jocne y

CUCTEMCKY LMpKynauujy.

He nocenyje KnacnyHo

aHTUXUCTAMWHCKO HU

aHTUMHamaumjcKo 4ejCTBO.



NHxnbdutopu ocrniobahara xmctammHa - KpOMOSUH

3a cnpedvyaBan€e Hanaga
OpoHxujanHe acTme KOpUCTU ce e
MHXanawuunoHo. ®Na |

3a nevexe aneprujckor
PUHUTNCA KOPUCTU Cce Y ODbnunKy 0 O\)\/o 0

Ha3alnHor pacrtBopa.
KPOMONWH (HaTpujym)
3a aneprujckm KoOYKTUBUTUC U
KepaTuTuUC KOPUCTU ce y 0brnky
Kalri 3a O4N.

Kog macTtounTose KopucTu ce
per os.



NHxnbdutopn ocriobahawa xmctammHa - HegOKPOMMUII

o CnWUYHO KPOMONUHY, 1 CHoCH  CH,CH,CHs
HeOKPOMUI MHXNbmpa
akTnBaumjy v ocrobahamne
MeaujaTopa nonyT XMcTaMmnHa,
NeykoTpueHa, npocTarfiaHguHa...

o Kopuctu ce 3a nedveme
aneprunjckor KokyKTMBUTMUCA Y HeZloKpoMUn (HaTpujym)
0ONUKy Kanu 3a o4u.

o Hekapn ce kopucTtno 3a
npeBeHUWjy Hanaga actme u
XOBbll-a y obnunky aepocona.
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NHxndutopn ocriobahawa xmctammHa - riogokcamma

Jloookcamunp je ctabunnsartop
MacTouuTa, genyje Tako WTo
crnpeyaBa gerpaHynaumjy v
Murpawmjy mactoumTa, anum u

eo3nHouna n cnpeyasa paHy

N KacHy dpasy aneprujckor
oaroBopa.

3a nevere aneprujckor
KOHYKTUBUTUCA U KepaTutmca
KOpUCTU ce y 0DnunKy Kanu 3a
ouM.
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NHxnbutopun ocnobahawa xmctammHa - neMmMponacT

: CH
o [lMemuponacT genyje Tako WITO i

NHXMbupa ocrobahamwe N A

XMcTamuHa n gpyrmx | o .

NHNamMaTtopHUX Megujatopa, o MK

YKIby4yjyh N neykoTpueHe. |
@) N /

N

o 3a crnpevyaBane cBpaba
“3a3BaHor aneprujckum nemuponacr
KOHYKTUBUTUCOM KOPUCTU CE Y
0ONUKy Kanu 3a o4u.



AHTaroHUCT XMcTaMMHCKNX H,-peuenTopa

(AHTUXUCTAMUHULM)
» BehuHa aHTUXMCTaMWHKKa cy Ary Ry
VHBEP3HW aroHUCTU - Be3yjy ce \ _ /
3a MHaKTUBHY KOHdOpMaLmjy X SPejSet N\
peuenTopa nomepajyhu AL R,

paBHOTEXY NpPemMa MHaKTUBHOM
CTakby.

\/—_\\/ Z
Arq = Arp = (Y)-PH { (]\
= HeyTpanHu aHTaroHucTy 1=z 'S SN

NHTeparyjy u ca akTMBHOM U1 ca

. X =N R; = R, =CHg
MHaKTUBHOM KOHcbopmaLujom
peuentopa. X=CHO Rj;=Ry=(CHy)ss
X =CH Rl = CHg(H), R2 = CHzAI’

spejser = -(CHy)n-; n = 2-3



[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuenTopa - ETnneHgnammum
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[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuenTopa - ETnneHgnammum

ETuneHgnamnHm npencrasrbajy HajcTapujy rpyny aHTUuxXuctaMmmHmuKa
o4 Kojux je peHbeH3aMuH npBu 13 rpyne. BehnHa oBux areHaca cy
joLU yBEK TepanujCcKn 3HavajHu.

CBWU TIEKOBU U3 OBE Ipyne y CBOjOj CTPYKTYpPU cagpxe
eTUNieHanaMUuHCKK criejcep, CeEM aHTas3omnnHa Koju y CBOjOj
CTPYKTYPU, YMECTO TEPLIMjapHOr ankumn ammHa, cagpxu
NMUOA30SNH.

MeTtabonuwy ce N-gemeTnnoBarwemM, NOCTENEHOM JeaMUHaLNjOM U
rpafewem KBaTepHapHUX MMyKypoHuaa.

CBWu nekoBn 13 oBe rpyne Mory aa nsasoBy cefjauujy Koja HacTaje
Kao nocriegmua gejcrtea neka Ha LIHC n HegoBorbHe cenekTUBHOCTH
3a H;-peuenTope.



[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuenTopa - basHu eTpu
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[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuenTopa - basHu eTpu

OudpeHxmngpamuH (beHann etap, NPOTOTUN aMUHOASKUIT eTapa) ce
joL yBEK KOPUCTU Y NeYery arneprunjcknx peakumja, smwe og nona
BEKa HaKOH H-eroBor yBohewa y KInHUYKY npakcy.

JlexoBu 13 oBe rpyne nsasmeajy-:

0 aHTUXONUHEpPruyka HexerbeHa gejctea (HNp: cyBa ycTa, 3aMaribeH Buf,

Taxukapauja, peteHunja mokpahe, KoHcTUnNauuja) u

o cepauujy
BehuHa nekoBa 13 oBe rpyne nma Kparak nosy->XMBoT na cy
6e36enHu 3a KIMHUYKY yrnoTpeby n goctynHu cy kao OTL
npenapatn. 360r cegaTtMBmMX CBOjCTBA KOPUCTE CE Y TPEMHAHY
HecaHuLe.



[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuenTopa - basHu eTpu

o KnemacTtuH, Kao 1 cetacTuH Ko, Kora je ankuriamuHO CYrnCTUTYEHT

3aMeHeH xeKkcaxmapoasenuHCKUM LUNKNYCOM, MMajy CMaHeH
cefaunoHM noTeHuujarn .
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[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuenTopa - basHu eTpu

o AdumeHxmnapuHar npegcraBiba co andeHxungpammya ca 8-
XJIOPOTEOUSTIMHOM, aeryje Kao aHTUEMETUK N KOPUCTU Ce 3a Nnedere
KWHEeTOo3a (My4YHUHE Y TOKY BOXH-€).

ANMEeHXUapuHaT
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[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuenTopa - basHu eTpu

[MaBHM MeTabonuykn nyT

andeHxmapammHa 1 HeroBux Q
aHanora noapasymesa N- A e e G —
OeMeTurnoBare N HacTaHak
ogrosapajyhux npumMmapHux l
aMuHa, a NoToM MoCTENEHY
oeamMmunHauujy U HacTaHak i
mMeTabonuta kapbokcurHe Konjugat ———— GH—0—CH;—C—on
KNCESTNHE.

Sue

CnopenHu metabonntu cy
KOHbYraTu KOju HacTajy npeko
KapbOKCUMNHUX rpyna nnm
npoun3soam Koju Hactajy O-
OeankunoBakeM.

mMeTabonuykn Nyt AndeHxnapammHa



[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuenTopa - AnKunamMmumHu

o Kopg oBe rpyne nekoBa, XeTepoartoM criejcepa je 3aMmeH-eH
YITbEHUKOM.

Ary R,
v,/
CH—C —

\
Ar, Ro

orwTa CTPYKTYpa arikuiiaMmmHa

o Y oBy rpyny ce ybpajajy: peHnpamuH, xnopdbeHnpamMmumH,
bpomdeHnpamunH, E-nupobyTamuH, TpUNPONMANH, AMMETUANH
N PeHngammH.



[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuenTopa - AnKunamMmumHu
\N CHj \N

|/ L\CHS |/ 7 O

deHnpaMmnH R=H
xnopgeHnpamnH R -=c

OpoMdEHUPAMUH R =g

Cl
E-nnpobytamnH

CH3
TPUNPONUAMH AUMETUONH dheHngammH



[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuenTopa - AnKunamMmumHu

AnKnnamMmmHm ca apoMaTuUyHUM MPCTEHOM KOjU je CyncTUTyncaH
xanoreHom kopucTte ce kao OTL npenapaTun 3a nevyewe dnarmx
CE30HCKNX anepruja, 4ecTo y KoMObMHaunju ca AeKOHrecTuBmnMa.

Kapaktepuwy ce gyrotpajHuM aHTUXUCTAMUHCKUM [,ejCTBOM U
CMaheHOM MHUMAOEHLOM cedauuje y nopenemwy ca
eTuneHanamMmmHuma n 6asHum etpuma. Mimajy gyxe speme rnony-
XXMBOTa U NPOAYXEHO BpeMe aejctea (M 00 24 4Yaca), CMakbeHO
aHTUEMETMYKO U aHTUXONMHEPIMYKO AejCTBO Y OAHOCY Ha basHe
eTpe.

[maBHM meTabonuykn nyT ankinamMmuHa je N-geankunosare rnpu
4yeMy HacTajy ogrosapajyhu npuMmapHu N CeKyHOapHU aMUHMN.

AnKnnamMmHu cy ce y BENuKoj Mepu KOpUcTunu cee 4o nojase
CENEeKTUBHUJUX aHTUXNCTaMUHUKA gpyre reHepauuje.



[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuenTopa - lNunepasunHum
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[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuenTopa - lNunepasunHum

[Ouapunn meTuneHcka rpyna je BesaHa 3a jeqaH o atomMa asora
nunepasunHa, OoK je 3a Apyrn aToM a3oTa Be3aH ankun unm apun
CYMCTUTYEHT.

JlekoBu 13 oBe rpyne noceanyjy 3HavyajHO aHTUXOSTMHEPTUYKO U
aHTUXUCTaMUHCKO AejcTB0. OCHOBHE MHAOMKAUNjE 3a HNXOBY
NpPMMeHy Cy NpeBeHLMja KNHETO3e, BepTUra, Hayseje 1 nospahama
(onpes Ko aeue v TpygHmua).

LINKNn3nH, X1nopumnknmanH, MeKnuanH, OYKImnM3mH n XuapoOKCU3UH ce
KOPUCTE 3a Jle4yer-e KNHETO3a jep nocenyjy ueHTpanHo
aHTUEeMETUYKO LejCTBO.



[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuenTopa - lNunepasunHum

OkcaTtomMuna ce KOpUCTU 3a NeYeHe aneprjckor pUHUTUTUCA U
ypTuUKapuje, a y KomonHaumju ca candytamMmosioMm 3a fie4ewe actme
(n3asnBajy cegaumjy 1 NnocraHocrT).

XVOPOKCU3NH Ce KOPUCTU 3a nedere cepaba, a y BULLMM Ao3ama 3a
rle4YeH-€ aHKCMO3HOCTM U eMOTUBHOT CTpeca.

LleTpunsnH je KncennHcku MeTabonnT XmapoKCcusnHa Koju HacTaje

oKcuagauujomMm TepMUHanHe npumapHe arikoxosiHe rpyre.

= YecTo ce Kknacudukyje Kao aHTUXMCTaMUHUK apyre reHepauuje 6e3
cefaTUBHOrI [ejCTBa jep HeroBe amoTepHe ocobnHe omoryhasajy
CMareH-€e, anu He N 04CYCTBO, cedalMoHOr AejcTea.



[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuentopa - TPULUMKINYHN aHTUXUCTaMUHULIN

o Y CTPYKTYPU TPULIMKNUYHNX aHTUXUCTaMUHMKa ABa apomMaTu4Ha
jesrpa cy noBse3aHa NpeKko xeTepoaTomMa CymMnopa, KUCEOHMKa
unu kpaher naHua oA jegHor unu ABa YribHUKOBa aToMa.

Y
X=C,0H, N

Y = CHg S, O, NH, CH,0, CH,CH, CH=CH

R1 spejser = 2C ili 3C atoma

spejser ——N .
\ Rl, R2 = CH3 ili O

o Ha OCHOBY CTPYKTYpe TPULMKINYHNX aHTUXUCTaMUHMKKA
pasnuKyjemo: gepueaTte peHoTnasnHa (rnaBHU npeacrTaBHULN
oBe rpyne), gepueate 1, 2, 3, 4-teTpaxngpo-y-kapodonuHa v
nepusarte ANOEH30-UMKITOXENTEHA.



[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuenTopa - TPUUUKIINYHN aHTUXUCTAMUHNLIN -
gpeHomua3uHuU

Y
n  DPeHOoTMasnHKM cagpke ankun MocT of
OBa YribeHMKoBa aTomMa unuv og
payBacToOr HM3a o4 TpU YribeHNKOBA ‘
aToMa Koju KOju rnosesyjy aTom a3oTta

N3 peHoTnasnHcKe rpyne u Y z
annudaTtnyHy amuHo rpyny. BehuHa oHs
rlekoBa 13 oBe rpyne noceayje npoMeTasMH S NN,
n3pasunT cegaTtnBHU edpekaT u s
npoayXeHo BpemMe aejcTaa.

poay P Ae nMpaTnasuH S N/\/ND

s KopwucTe ce 3a neyemne ypTmkapuje,
Hay3eje 1 noBpahara Koja HacTajy
HaKOH MPUMeHe aHecTeETUKA U 3a
npeBeHUN]y KNHETO3A.

» deHoTMasnHu ce metabonuuwy N-gemMeTnnoBateM,
apoMaTUYHUM Xngpokcunosarwem n (pehe) cyndgookcuaaumjom.



[lpBa reHepaumja aHTaroHUcTa XMCTaMUHCKUX H -
peuenTtopa - PeHOoTMasnHu

«  OcTtanu TpUUMKNUYHK aHanosn ce metabonuuwy N-AeMeTunoBateM,
apoMaTUYHOM XMapokcunaumjom n rpahewsem N-kBaTepHapHUX
rMyKypoHuaa.

aepueatn 1, 2, 3, 4-teTpaxugpo-y-kapbonuHa
(- a9
N” I

N N
I I
CH3 CH3

asaTaavH LUMnpoxenTaauH



[pyra reHepaumuja aHTaroHncTa XMCTaMUHCKUX H -
peuenTopa

Monekynu nekosa n3 oBe rpyne: tepdeHaguH, dekcodpeHaanH,
acTeMun3or, fiopaTtaguH, gecrnoparagviH, pynataguH, LETUPUSKH,
NeBOLETUPU3UNH, aKpnBaCTUH, ebacTuH, kapebacTnH, MM30NacTUH U
bunacTuH ce pasnukyjy no CTPYKTypu, ann He 1 no
dpapmakosioKkom gejcTay.

OcTBapyjy cenektnsHe nepugepHe aHTUXNCTaMUHCKe edeKTe,
CMaheHY aHTUXONTMHEPINUYKY aKTUBHOCT U CMakeH adoUHNTET
npema agpeHeprmnykum peuentopuma n LIHC-y y ogHocy Ha
npeacTaBHMKe NpBe reHepaduie.



[pyra reHepaumuja aHTaroHncTa XMCTaMUHCKUX H -
peuenTopa

He npoanpy (y 3Ha4ajHOj Mepun) Kpo3 KpBHO-MOXaaHy bapujepy,
HajBepoBaTHuWje, 36or amdoTepHUx (BehnHa je joHn3oBaHa npu
domsmonowkoj pH) n xuapodobHMx ocobumHa.

BehuHa monekyna ns ose rpyne nocenyjy Hmxe BpegHOCTU
KOHCTaHTe gucounjauunje Komnriekca ca XuctTaMmHCKUm H1-
PELENTOPOM.

OBK MONeKynn N1 kUXOBN aKTUBHU METAbONUTY UMajy BeomMa Ayro
BpeMe Mony-XnBoTa Koje UX CBpCTaBa Y NIEKOBE ca NMPOAYXKEHUM
[1eNoBaH-EM.
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[pyra reHepaumuja aHTaroHncTa XMCTaMUHCKUX H -
peuenTopa

TepdeHaguH je aHanor |
asauuKnoHorsa, NPBEHCTBEHO |

CUCHTETUCaH Kao
NoTeHuUWjanHn aHTUNCUXOTUK. HO—C@N

360r apuTMoreHmnx R=CH; TepdeHanuH
HeXerbeHnx gejctaBa R=COOH  chekcocheHaavH
TepdeHaanH ce BuLLE He

KOPUCTU Yy Tepanuju n

3aMEHEH je KapOOKCUITHUM

MeTabonnMToM
doekcopeHaanHoM.

OH
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[pyra reHepaumuja aHTaroHncTa XMCTaMUHCKUX H -
peuenTopa

ACTeMM1301 je NMNodunHu N
anuaTtyH1 amyH 1 n3asmea N>7N4<:/\NJ\©\
apuUTMOreHa HeXxerbeHa oo,
gejcTtea, nonyT TepdeHagnHa.

actemMmnaorn

F

CH: 4

NN
MWn30onacTuH je no cTpyKTypu C[N% C>74<\ /

clnu4yaH acTteMunsony u ’

noceayje Oyxe Bpeme gejcrea.

= W3ny4yyje ce yrnaBHOM Yy
KOHYroBaHOM OOnMKy OK ce
Manu geo okcugyje.

MN30NacTuH
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[pyra reHepaumuja aHTaroHncTa XMCTaMUHCKUX H -

peuenTopa

JlopataguH ce cmatpa u
TPULMUKITMYHUM aHTUXUCTAaMUHNKOM
npBe reHepauuje.

He nocenyjy KNMHWYKM 3Ha4ajaH
apUTMOreH HUTU cegaunoHu
noTeHumjan.

[ecnopaTtaguH (akTmBHM meTabonut
ropaTtaguHa) je NOTEHTHU|U
aHTaroHMcTa N UHXMBUTOP
ocrnobahaka xucrammHa y ogHocy
Ha nopataauH.

R=H JecnopartaguH

R = COOCH,CH3 floparaauH

R =H,C p
cl 2 l\N
S

CHsj

ynataguH
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[pyra reHepaumuja aHTaroHncTa XMCTaMUHCKUX H -

peuenTopa

PynataguH je cenekTuBHU
aHTaroHNUCTa XMCTaMUHCKNX
H,-peuenTopa, npumeryje ce
per 0s 3a neyere Ce30HCKor u
nepeHnjanHor aneprunjckor
PUHUTUTUCA N XPOHUYHE
nanonaTcke ypTukapuje.

EdomkacHuje nuxndupa
ocnobahamne dakTtopa
HeKpo3e Tymopa-anda u
NHTEpSiIeyKNHa-6 3 macrtouuTa
Yy OOHOCY Ha JecropataguH.

R=H JecnopartaguH

R = COOCH,CH3 floparaauH

R =H,C p
cl 2 l\N
S

CHsj

ynataguH



[pyra reHepaumuja aHTaroHncTa XMCTaMUHCKUX H -
peuenTopa

o LleTMpunauH je kncenuHckm “

MeTabonnT HacTao okcuaaumjom
NpUMapHe arkoxosiHe rpyne
XUOPOKCU3NHA. 5 oon
= BWCOKO cenekTVBaH ca ayrum CH—N NN
BpeMEHOM [ejcTBa, n3asnea
MOCMAHOCT KA0 HEXEIbEHO
OejCTBO.
LEeTUPU3UH
o JleBoueTnpusuH je R- eROHETRIAY
eHaHTUOMep LETUPU3NHA KOjU Cce
n3ny4yje y rotoBo
HernpoMeH-eHOM ObNUKYy.
= Camo manu geo ce metabonuuie
y 06nuKy rnykypoHuaa u
apoMaTUYHNX Xnapokcuaa.



[pyra reHepaumuja aHTaroHncTa XMCTaMUHCKUX H -
peuenTopa

o AKPUBACTUH j& KOHIEeHEepPU4KHn
aHanor TpunponugnHa Kkog Kora
je y 604YHOM HN3Y rMpucyTHa
KapboKkcunHa pyHKUMOHanHa

rpyna.

o YrnaBHOM Ce rnpumemyje y
KoMbuHaumjm ca
OeKoHrectmemma.

H3C akpmBacTUH



O

O

[pyra reHepaumuja aHTaroHncTa XMCTaMUHCKUX H -
peuenTopa

EGacTtuH n kpebacTtuH cy
BeH3nn-eTapcku

NUNepPUANHONM. ECHO@N

R=CH;  €0acTuH

R=CcooH KapebaCTuH

E6acTuH je noTeHTaH aHTaroHUcTa XMCTaMUHCKNX H, -
peuenTtopa, a kapebacTuH je papmMaKkosioLKM aKkTUBaH
mMeTabonut ebacTmHa Koju HacTaje okcuaaunjom t-oyTun rpyne.



O

[pyra reHepaumuja aHTaroHncTa XMCTaMUHCKUX H -
peuenTopa

bunactuH je pa3BunjeH 3a rnevyemne
aneprujckor puHnTmnca u
XPOHWYHE namonartcke Oi\>_© o
ypTuKapuje. \) j_@{:_m

CHj
H3CH2C_O

Hoerosa knuHuyka 6e3beqHoCT je
CNUYHa Kao 1 Ko LeTupusunHa. 6unacTun



