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AHTaroHMCTM KanunjyMmckux kaHana

AHTaroHMCTM Kanuujymckux KaHama ce KOopucte 3a nedene
XurnepteHsnje (0CMM HUMOAWUMMHA), aHTMHE MNEeKTOpUC, xemoparuje,
Kao 1y Tepanuju nojeguHuUx Tmnosa aputmMuja.

CBoje pOejcTBO ocTBapyjy Besdyjyhn ce 3a crneunduyHo MEeCTO
noumpaHo Ha al nogjeguHuum L-tuna kanunjymckmx kaHana. enyjy
Tako LUTO n3asneajy Basogunartaumjy.

Hauejwhu HexxerbeHn egoekTe Koju HacTajy cy:
e e[eM, XMnoTeH3unja, HasarnHa KoHrectuja, rnasobdoroa u BpTornaesmua;
o 6ony rpyanma, Taxukapaumja (1,4-anxnaponnpuanHckun gepmeaTu);
» Opagukapanja n AV 6ok (Bepanamun, gUnNTnasem).



AHTaroHMCTM KanunjyMmckux kaHana

Ha ocHoBY xemMujcke Krnacudukauuje, pasnnkyjemo:

1. ®PeHunankunammHe

| reHepauwnja — Bepanammn

Il reHepauuja — aHunamun, *6enpuaun
2. beH3oTunasenuHe

| reHepauunja — gunTruasem

3. 1l 4-anxungponupuanHcKe gepuBarte
| reHepaumuja — HUGeannuH

Il reHepaumja — amMnoaUNWH, KNEeBUAUMNUH, enoannuH,
ncpagunuH, HUKapAunuH, HAMOAUMNWH, HA3ONAMMUH



[1lpBa reHepaumja aHTaroHUCTa KanumjyMmckmx kKaHana
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"Genpuann ce YecTo CBpCTaea y npBYy reHepauujy AuaMMHONPONaHos
eTapa.



[1lpBa reHepaumja aHTaroHUCTa KanumjyMmckmx kKaHana
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1,4-OunxnoponnpuanHCKu aepusaTt aHTaroHUCTa
KanuujymMcKkmx KaHana

[TpBu nyT cy onncann 1882. rognHe y pagy Hantzch-a n capagHuka
KOjU CYy KOPUCTUSTN OUXUOPONUPULANHE 32 CUHTE3Y CYNCTUTYMUCAHUX
nupuguHa. 3aTo ce Ha3mBajy n Hantzch-oBa jegumemsa.

[legecet rogmMHa KacHuje, UHTepecoBaHe 3a OBY rpyny XeMmjCKNX
jeavensa je nopacno 3oor otkpuha ga je npcrteH 1,4-
auxnaponupuanHa ogroBopaH 3a ,TpaHcgep BOAOHMKA®, KOjU
obaBrba koeH3num NADH.

70mnx rognHa npoLunior Beka ucnutaHe cy papmakorowke ocobuHe
1,4-pnxngponupugnHa (Hantzch-oBux jeanmemna).



1,4-OunxnoponnpuanHCKu gepmusaTt aHTaroHUCTa
KanuujymMcKkmx kaHana

Hantzch-oBa cuHTesa 1,4-auxnaponupuanHa

Hantzch-oBom peakumjomMm HacTajy CUMETPUYHA jeauHera Y Kojuma
cy oba ecTpa u cynctutyeHTn y nosuumnju C2 n C6 ngeHtnyHe
cTpykType. NpomeHom cynctutyuuje y nosnumnju C4, C3 n C5, C2 un
C6 n N1 notBpheHe cy CTpyKType Koje noceayjy ogrosapajyhy
aKTUBHOCT.



1,4-OunxnoponnpuanHCKu aepusaTt aHTaroHUCTa

KanuujymMcKkmx KaHana
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OnwTa cTpyKTypa ucpagunuH

Jeanwewe R, R, R, X
AmnogunuH | CH,O(CH,),NH, [COOCH,CH, COOCH, 2-Cl
KnesunaunuH |CH, COOCH,COO-nC;H, COQOCH, 2-Cl,
PenognnmH | CH., COOCH,CH, COOCH, 2,3-Cl,
Hukapagunuun |CH, COO(CH,),N(CH,) CH,C,H: |COOCH, 3-NO,
Humogunun |CH, COOCH,CH,OCH, COOCH(CH.,), 3-NO,
Husongunuu | CH, COOCH, CH(CH.), COOCH, 2-NO,




1,4-OunxnoponnpuanHCKu gepmusaTt aHTaroHUCTa
KanuujymMcKkmx kaHana
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1,4-OunxnoponnpuanHCKu gepmusaTt aHTaroHUCTa
KanuujymMcKkmx kaHana

HUMOAUNUH HU3oNauUNuH



SAR npuctyn 3a gepuearte 1,4-guxugponvpmnanHa

o Cynctutyumjom apomMmaTtuyHor
npcTteHa y nosmumjn C4 dpasopuayje
Ce aKTUBHOCT.

o XeTepoapoMaTtnuyHu NPCTeHOBU
(MMPUONHN) MHOYKY]Y crindaH
Tepanujcku edpekaT anm ce He
KopucTe 360r TOKCUYHOCTU KOja je
yTBpheHa Ha ekcnepuMeHTasiHoM
aHMMarnHom mogerny.

o Takohe, cynctutyuuja
XxeTepoapomMaTuyHoOr cuctema y Onwa cTpykTypa
nosmumjn C4 manum, HennaHapHUM
anunHUM U1 UMKNoanknnHUm
rpynama cmMamyje akTUBHOCT.



SAR npuctyn 3a gepuearte 1,4-guxugponvpmnanHa

o Cynctutyumja apomatnyHor npcreHa (X)
nMa 3Hayaj y norneay BefiM4MHe u
nosuvuuje, a Mawe je 3Ha4ajHa 3a
erleKTPOHCKe 0CObMHe MoneKyra neka.

o Opmo- nnn mema- cyncTuTyncaHm
aepuveBaTun Nokasyjy ontumarsHy
aKTUBHOCT Yy OOQHOCY Ha AepuBaTe Koju
CY HECYrncTUTyncaHm unu cagpxe
CYNCTUTYEHT Y r1apa- no3munju Kog Kojux
j€ aKTMBHOCT CMaH-€eHa.

o W nopen unweHnUe oa cBu Tepanujcku OnwTa cTpykTypa
3Ha4vajHu 1,4-guxnaponnpuanHn cagpxe
opmo- n/nnn mema- enekTpPoH-
npueBnadyehe cynctutyeHTe oBa
YMH-EeHUUA HNje obaBesaH 3axTeB Yy SAR
ApUHUNY.



SAR npuctyn 3a gepuearte 1,4-guxugponvpmnanHa

o HepuBartn ca enekTpoH-AOHOPCKNM
CyncTuTyeHTuma Takohe noceayjy
ogrosapajyhy akTUBHOCT.

o 3Havaj opmo- u mema-
cyncTutyeHara je y BOSTlyMUHO3HOCTU
Koja Tpeba noa obe3beau
KoH(popmauunjy 1,4-
anxuaponupuanHa Takesy aa je
apoMaTUYHM NPCTEH CYNCTUTYUCAH Y
C4 nonoxajy nepneHankynapaH ca
1,4-gnxuaponmMpugnHCKUm
NPCTEHOM.

OnwTa cTpyKTypa

o OBa nepneHguKynapHa
KOH(bOpMaLuWuja npencrasrba OCHOBY
KoHdpopmaumjy 3a aktuBHocT 1,4-
ONXNOPONUPUONHCKUX AepuBara.



SAR npuctyn 3a gepuearte 1,4-guxugponvpmnanHa

o 1,4-gnxnaponupuanHCKN MPCTeH je
HeonxoadaH 3a akTUBHOCT J1IEKOBA U3 OBE
rpyne.

o Cynctutyumja y N1 nosmumju npcreHa
nnn ynotpeba okcnaoBaHor LMKINNYHOr
cuctema (NUNepuanH) unu pegykosaHor
LMKITMYHOr cuctema (MMpUanH)
OPacTUYHO CMakbyje NI eNIMMUHNLLE
aKTUBHOCT.

o Kapa ectapckm cynctutyeHtn y C3 n C5
No3nUMjn HUCY NOEHTUYHKN, C4 yribeHnK Onwra cTpykTypa
nocTaje acuMeTpuyaH (xmpanaH).



SAR npuctyn 3a gepuearte 1,4-guxugponvpmnanHa

o EcTtapcku cynctutyeHTn y nosmumjn C3 m
C5 00be3behyjy onTMmMmanHy akTUBHOCT.

o OcTanu enekTpoH-npuenavehu
CYNCTUTYEHTUN YMakbYjy aHTarOHUCTUYKY
aKTUBHOCT U UHAOYKYjy arOHUCTUYKY
aKTUBHOCT.

OnwTa cTpyKTypa



SAR npuctyn 3a gepuearte 1,4-guxugponvpmnanHa

o 3amMeHoM C3 ecTtapcKor CyrncTuTyeHTa y CTPYKTYpu ucpagunmHa
HUTPO rpynom gobuja ce aroHMUCTa KanumjyMCcKux KaHana.

o 13 HaBegeHor pasnora, TepMUH ,Mo4ynaTopn KanunjyMmCcKux
KaHana“ je npuknagHnju 3a gepuearte 1,4-guxngponupuamnHa.
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SAR npuctyn 3a gepuearte 1,4-guxugponvpmnanHa

Ocum amnogunuHa ceu gepusatun 1,4-auxugponnpuanHa
cagpxe metun rpyne y nosununjym C2 n C6.

Beha noTeHTHOCT amnogunuHa y ogqHoCcy Ha HUQOeaUMNnH yKasyje
Oa peuenTtopu 3a 1,4-guxnaponmMpuanHcke gepmsare mory
npuxeaTuTn N Behe cynctutyeHTe Ha oBMM no3unuunjama, Kao u ga
je nojayaHa akTUBHOCT pe3ynTart NpoMeHe CyrncTuTyeHaHara y
OBMM Mno3uumjama.
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Pn3n4Ko-xemumjcke ocobrHe aHTaroHMcTa KanumjyMCcKmnx
KaHana

Bepanamun, guntmnasem u gepueatu 1,4-guxmgponnpuanHa cnagajy
y opraHcke cnabe b6ase.

Bepanamun (pKa 8,9) n auntuasem (pKa 7,7) cagpxe tepunjapHy
aMWHO rpyny y CBOjUM CTPYKTypama u 3aTo ce npu ousmnonoLukoj pH
BpeaHOCTU Harnase y jOHM30BaHOM ODInKY.

HepuBatun 1,4-gnxugponmpuanHa ce npu dmsmonolkum pH
BpeOHOCTUMa Hanase y HejoHNn30BaHOM 00nKnKy 360r pe3oHaHTHOr
edhekTa nnpnanHckor npcreHa. 1,4-auxmaponupuanHCcKy nNpcTeH
amMnoaunuHa n HUKapaunuHa ce Hanasm y HejOHM30BaHOM OOMUKY,
anu je amnHo rpyna 604Hor HM3a joHn3oBaHa npu donamonowknum pH
BpeagHoCTMMA.



Pn3n4Ko-xemumjcke ocobrHe aHTaroHMcTa KanumjyMCcKmnx
KaHana

AHTaroHMcTU Kanumjyma cy nurnoconyounHm n gobpo ce ancopbyjy
HaKOH per os npumeHe. depusatu 1,4-guxngponupugnHa cy
nunoconybunHn 6e3 ob3npa ga nu ce pagm o0 OHMMa KOju cagpxe
BOJTYMUHO3HWjE eCTapCcKe rpyne unm aQucyncTtutymcaHe apomaTmyHe
Luknyce (HNgoeaunuH u HU3oNAUMKUH).

CBM aHTaroHNCTU Kanumjyma ocum HudpeagmnumHa y CTpykTypu
cagpxe bapem jeaaH xuparnHn C-atoMm 1 y Tepanmjy ce KopucTe Kao
pauemcke mogudpukaumje (cmewle). S-(-)-eHaHTMOMEPU
Bepanamuna n gpyrux peHnnankun ammHa cy noteHTHUju Hero R-
(+)-eHaHTMOMepW.

AKTMBHOCT guntnasema je ycrnoBrbeHa reoMeTpumjckoM N3oMepmjom
aueTun ecTpa n cynctutyncaHor qoeHUHor npcTteHa y Cis-
nosioxajy.



Jlek per os BP (%) AKTUBHWN MeTabonntn t,, (h) [maBHWM NYT enuMnHaunje
PeHMNanknnamMmmHu
] 3-7 (IR); Mpeko ypuHa (70%)
Bepanamun 20-30 HopBepanamnsi 12 (SR) Mpeko deLeca (16%)
BeH3oTHMazennHu
3-4,5 (IR);
_ [Mpeko ypuHa (35%)
AuvnTtnasem 40-60 JealeTunavntmasem 4 3?45, ((ﬁ/')?) Mpeko deueca (60-65%)
1,4-puxnaponMpnanHCKmn gepmBaTtu
_ ] Mpeko ypuHa (60%)
AMPOANMUH 64-90 / 35-50 Mpeko devieca (20-25%)
[peko ypuHa (63-74%)
KnesuannuH / / 0.15 [Mpeko deueca (7-22%)
_ ) Mpeko ypuHa (70%)
denoavnuH 10-25 / 11-16 Mpeko deueca (10%)
_ [Mpeko ypuHa (60-65%)
Ucpagnnux 15-24 / 8 Mpexo ceeca (25-30%)
] Mpeko ypuHa (60%)
HukapaunuH 35 / 2-4 Mpeko deueca (35%)
] 2-5(IR); [Mpeko ypuHa (60-80%)
Hudeaunun 45-75 (86) / 7(SR) Mpeko deueca (15%)
HumoaunuH 13 / 8-9 [Mpeko ypuHa
- 0
HusonaunwuH 5 XvapoKkcunoBaHu aHanor 7-12 FIpexo ypiwa (70-75%)

[Mpeko deueca (6-12%)

BP - 6buopacnonoxusocT; IR - ocnobahawe ogMmax HakoH NPUMEHE;
SR - oanoxeHo ocrobahawe; |V - HTpaBeHCcKa NpUMEHa.




MeTabonusam aHTaroHMcTa Kanuujymcknx kaHana

¥ CBW aHTAroHNUCTM KanunjyMcKux KaHara nogsiexy metabonmamy
NPUIIMKOM NPBOT Nposiacka Kpo3 jeTpy.

v OBaj MeTabonusam je katann3oBaH N30EH3NMOM LnToxpom P450
3AA4.

v Opf 3Havaja je n YMreHnua ga HeKM aHTaroHUCTU Kanunjyma mMory
na nHxmnbunpajy CYP3AA4.



MeTabonusam aHTaroHMcTa Kanuujymcknx kaHana

o KrneBugunuH je NnpBeHCTBEHO AM3ajHMpPaH fa nocenyje ynrpakpartko
BpeMe [ejcTea.

o Y TOKY MHTpaBeHCKe UH(Y3nje, KnesngunuH ncnosrbasa
aHTUXUNEPTEH3NBHO LEjCTBO Y POKY o4 2 00 4 MUHYTA.

o bpsa ectapcka xugponusa nHakTueupa KnesmaunuH WTo My omoryhaea
Oa ce KOpUCTU Ko nauujeHarta ca peHasriHoM u/nnmn xenatuykom
NHcyduLnjeHunjom, 6e3 nogewaBata 4O3e€.
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MeTabonusam aHTaroHMcTa Kanuujymcknx kaHana

o OcTtanu gepmsatu 1,4-guxugponmpuanHa nognexy okCmaaTMBHOM
MeTabonnamy.

o Kog BehunHe, onxmaponnpuanHCcKm NPCTeH ce NOYETHO oKcuayje Oo
NHAKTUBHMX NMMPUOUMHCKNX aHarora, Koju ce garbe TpaHcgopmMmuLLy
XUAOPOSIN30M, KOHyraumjoMm U 4ogaTHOM OKCUaaLumjoM.
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MeTabonusam aHTaroHMcTa Kanuujymcknx kaHana

o HusongunuH ocmm HaBegeHnx buoTpaHcdopmaumja noanexe u
Xnapokcunaumju n3obytunecrtapcke rpyne, Nnpu Yemy HacTaje akTuBaH
meTabonut (10% of akTMBHOCTU HU30MAUMNHA).

o Bepanamun ce metabonuwe o N-gemetnnoBaHor nponseoaa
HopBepanamuna koju 3agpxasa 20% akTMBHOCTM BepanamMuna n Moxe
Oa gocTurHe nnm npehe KoHueHTpauujy Bepanamuna y rnnasmu.

o S-(-)-Bepanamun y Behoj Mmepu nognexe metabonnamy npsBor rnponasay
jeTpun y ogHOCY Ha HeroB Mawe aktmeaH R-(+)-nsomep. OBa ynkeHunuUa je
3Ha4ajHa 3aTo WTO Kaga ce Bepanamusi NPUMeEHN MHTPaBEHCKN
npoayxasa PR nHTepBan Ha enekTpokapauorpamy y MHoro sehem obumy
HEero HakoOH per 0S npuMeHe. To je 36or Tora WTO ce NOMEHYTU
draBopun3oBaHM MeTabonm3aam akTUBHWUjEr eHaHTUOMEpPa He ofBuja HaKOH
napeHTepasrnHe NpMMeHe.



MeTabonusam aHTaroHMcTa Kanuujymcknx kaHana

o [Auntnasem ce xmgponuayje o geauetunnanntmasema.

o Metabonut (geauetnngmuntnasem) nocenyje 25-50% sasogunataTtopHor
edoeKkTa guntmasema n npucyTaH je y nnasmu y KoHueHTtpaumjm og 10-
45% y ogHOCY Ha OUNTUA3EM.
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