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OueHKama Ha noteHuMana Ha onpeaeneHo
BelecTBO Aa MHXUOMpa unu aa nHayumpa
uutToxpom P450 eHaumuTe, Nno3BonABa:

- ia ce NpeABUAAT NOTEHUUanHN TOKCUYHU
B3auMMOAENCTBUA C KNIMHMYHA 3HAYMMOCT




* NHxubunuumsa l AKTHBHOCT ' JlekapcTBeHa
KOHIIEHTPAaLHsI

* WHpykuus ' AKTHBHOCT l JlekapcTBena

KOHIICHTPAaIIUsA
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EcbekT Ha cok oT rpenndpyT BbpXy nnasmeHarta
KOHUeHTpauua Ha Felodipine
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DyYyHKLMOHANHU rpynu, BoAeLlun A0 UHXNOupaHe
Ha yutoxpom P450 megumpaHma metabonusbm

MexaHM3'bM, CBbp3aH C UHaKTUBUpaHe
KpanHu oneduHu (secobarbital)
Auetunenu (ethinyl estradiol, RU486)
dypaHu (bergamottins, furafylline)
TuodpeHu (tienilic acid)

Linknuuau amunum (phencyclidine)

MpuBnaHo (Quasi) — Heo6paTUMO NHXMOUpPaHe

Aryl or alkyl methylenedioxy cbeamHeHus (BX. cxemara)
Alkyl or aromatic amines (TAO, erythromycin)
1,1-Disubstituted and acyl hydrazines (isoniazid)

CBBLP3BAHE C LUMTOXPOM P450 — Boau oo HeobpaTtumo
MHXUOMpaHe

B SiEEGEEREREEIIE

Methylene Dioxyphenyl
NpOn3BOOHO

UV max A 455 nm




WHXWUBULUNA

JlekapcTBOo A

NADPH

0,

UHxnouuma Ha untoxpom P450

MHXxnbunumaTa e cBbp3aHa C HamansiBaHe Ha LIUTOXPOM
P450-meguupanna metabonmnsbm.

INekapcTBa, kOoUTO ce MmeTabonuaupar ot cboTBeteH CYP
M30€H3UM, ca OOMKHOBEHO NOTEeHUMaNHN MHXMoUTOpMU
Ha TO3U €H3UM.

Hsakou nekapcTtBa nHxubupar Hakomn CYP450
M30eH3umMun, 6e3 na ca cybcTpaTtu Ha Te3M U30EH3UMM.

Hanpumep:
XUHMOMH e noTeHuuaneH nHxnountop Ha CYP2D6, Ho ce
meTabonusupa ot CYP3A4.




CYP450 NHxnbuuun
OGpaTnma HXMonumna
HeobpaTtuma nHxmnoumuma

MpuBnaHo (Quasi) - HeoGpaTUMa

UHxmnounumun

O6paTuma Heobpartuma MpuBuaHo (Quasi)-
(anoctepuueH edekr, HeobpaTuma
€H3UMHa [eCTPYKLUA)
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BuaooBe nHxnouuus

. O6paTuma — MHXUOUTOPHUAT echeKT n3yesBa cnepn
OTCTpaHsiBaHe Ha MHXUOUTOpa

KomneTtaTtnBHa
Bes3-komneTtaTuBHa
HekomMmneTtaTtuBHa
CwmeceHa

. HeobpaTtuma (vnu cymumaanHa nHakTuBauus)

. MpuBngHo (Quasi)-Heo6paTMMO (MeXANHEH
MeTabonuT, o6pasyBaly cTabuneH KOMMMeKC ¢
€H3UMma)

MeTab6onu3bm Ha Secobarbital go “cynumganHo”
MHXMOMpaHe Ha cO6CTBEHUSA MeTabonNnuabLm
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MonyyeHusaT enokcup nop aencremeto Ha Cyp 450 ce cBbLp3Ba KOBaNeHTHO
cbc camus Cyp 450 n ro nHakTBupa.

3a ga ce Bb3CTaHOBU OTHOBO €H3UMHaTa akTUBHOCT Ha Lintoxpom P450
€ Heo6XxoaMM NOBTOPEH CUHTE3 Ha NMPOTEUH.




O6patumm & Heobpatnumm UHxnoutopu (npumepm)

HeoOpaTuMu MHXUOUTOPH

Clarithromycin, Troleandomycin, Erythromycin

Ritonavir

OO0paTuMy HHXUOUTOPHU
Ketoconazole

Quinidine, Paroxetine, Fluoxetine

XapaktepucTuka Ha UHXMOGUTOpPHUTE edPeKTU BLPXY KOHLeHTpauus
Ha neKapcTBa B nnasmara

KoHu. Ha nekapcTBOTO
iacha HadoLMgUXHY

iagpe HodoLMOUXHY
KoHu. Ha nekapcTBOTO

Bpeme Bpeme
O6paTMa eH3uMHa UHXUONLMA HeobGpaTtma eH3MMHa MHXMGMLMA

NuxuutopHuTe epeKTH BOASAT 10 €H3NMHO HHAKTHBHPAHeE.

EdexThT KymyIupa ciiej BCsIKa cJIefABalna /103a.

IToBeyeTo BemecTBa MMAT HEeJIMHEHHA (AaPMAaKOKHHETHKA.

Peaxure ciiyyan Ha XeaTOTOKCHYHOCT €A CBbP3aHH ¢ KOBAJEHTHO CBbP3aHHU
aqyKTH.

IIpu nanueHTH e MO-TPYAHO Ja ObAAT NpeIBHACHN HHXHOMTOPHH edeKTH.




EH3nMHa nHxno6uums - In Vivo uacnegBaHe npwm xopa

Emsum: CYP3A4

Cyoctpar: Terfenadine, 103a = 60 mg 1Ba NbTH HA [IeH

Ketoconazole: 200 mg p.o. Ha Bceku 12 yaca

TERFENADINE KOHTPOJIA 4
KETOCONAZOLE

16-73 npTH

Von Moltke et. al. Drug Interactions & Adverse Effects, J.Clin Pharmacol, 34: 1222-1227, 1994.

Honig et al, JAMA, March 24/31, Vol 269, No.12, 1513-1518, 1993.
14.17.

CYP3 A Inhibitors

= Ketoconazole

= [traconazole CucteMHum

= Fluconazole aHTMMMKOTULIN
= Cimetidine

= Clarithromyein
MakponugHu

= Erythromyein
aHTUGMoTULM

= Troleandomycin

= Grapeftuit juice




JlekapcTBEeHa MHxUbMUMA

IC 50

<3

(uM) CteneH Ha HXMGUupaHe
MoLlueH nHxnéurtop
YMepeH uHxuburtop

Cnab nHxmnburtop

UHXMbuLmMA Ha nekapcTBeHUSA MeTaboNMM3bm

1. P450

Konuenrpauus
HA JIEKAapCTBOTO

LMMEeTUAVH

TepaneBTHYHA NPO30peL

\ [ Puck ot TOKCHYHOCT
/\/\/ \

Cy0TepaneBTHYHA
KOHLEHTpaLus

Bpeme
t 14.20.
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2. UHxnbunuma Ha angexun gexmpaporeHasara

AJIKOX0J1

T~

Aneramgexuy Pe€3y/ITaT — MOBHIIEHO

Disulfiram
OnerHa KHceJINHA

\|<)‘ﬂﬂ‘leCTBO Ha aneTaJgaaexua

14.21.

MHXUBUTOPH

UumeTnavH

Aucyndupam
AHTUMUMKOTUUM — Itraconazole

drniyBokcaMuH & PriyoKCeTUH

MakponuaHu aHTUOMOTULM —
epUTPOMULIUH

PeHunNOyTa3oH

4-XMHOMOHM - uUMnNpodnoKcauuH
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CIMETIDINE nHxn6upa CYP450 metabonmuama Ha MHOTo

Warfarin
Phenytoin
Metoprolol
Labetalol
Quinidine
Caffeine
Lidocaine
Theophylline
Alprazolam
Diazepam

Flurazepam

NleKapcTtBa

Triazolam
Chlordiazepoxide
Carbamazepine
Quinidine
Ethanol

Tricyclic
antidepressants

Metronidazole

Calcium channel
blockers

Diazepam

Sulfonylureas

METOAU 3A AHAJIN3 HA HIP OT
PACTUTENTHU OOBABKU

U3CITIEQOBATEJICKU NIABOPATOPUU

In Vivo edexTr - marueHTy, rpu3adn

In vitro edextn — maxuoupane Ha CYP 450

= 1n vivo?
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CYP UHxnbunuusa: mogenu n aHarnMTUYHU MeToamn
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NMPEOKITMHUYHA ®A3A KNMMHUYHA ®A3A

NlekapcrBd /™ MeTabonur

NlekapctBa + TecT cheauHeHne — > Merta6onur
(MHXMbUTOP) IC,, nmK,

Kak ga usnonssame nosHaHusATa 3a MUHXM6MUmnsA Ha CYP

NPEOKIMMHUYHA ®A3A KIMNHUYHA ®A3A
Omnpenensue Ha I1Cs), OnpegensHe Ha K; IIpomsina B AUC

Eauvunupane Ha XapaKTepHCTHKA HA HHXHOMUMsATa ~ OWEHKA HA MpoMennTe

g BbB (DAPDMAKOKHHETHKATA H e(PEKTa
NOTEHIHAJTHHTe HHXHOUTOPH Mo:xe na ce npexsuan bap ]
0T M3CJIeIBAHATA NOTEHIHAJTBT HA BeleCTBOTO HBCIICCIROTO

. ' o (noBumasane Ha AUC)
Ipyna BewiecTBa J1a y4acTBa BbB B3aHMOJIEi CTBHS

% aKTUBHOCT
KoHu. Ha nekapcTtBoTO

Bpeme (yacoBe)

KoHueHTpauusa e




Mony-konuyecTBeHO onpeaensHe Ha fIeKaAPCTBEHOTO B3aumMogencTeme

Bpb3ka mexay in vitro K, n niia3MmeHaTa KOHIIEHTPALUsl HA HHXHOMTOPA

Bb3npuern yka3anus 0T CbOTBETHHTE PeryJiaTOPHH OPraHM.

/K> 1.0 (“curypHo” BzanmopemncTeme)

[l/Ki=0.1t01.0 (“Bb3MOXXHO” B3aMMOLENCTBUE)

[1/K; < 0.1 (“mManko BeposiTHO” B3aMMOLENCTBUE)

[l] = [1na3veHa KOHL"eHTan'MF'maX,TOTaJ'IHd (cBO60OOHO 1 CBBLP3AHO)

Bjornsson, et al. DMD (2003) and Tucker, et al. Pharm.Res. (2001)

. Midazolam
CYBCTPATU Mephenytoin w;t#l;::'de Nifedipine Caffeine gs::;zﬁstowha’
Coumarin Omeprazole Phenytoin Ewthromylcin Thegphylllne Chlorzoxazone Debrisoquine
Cyclosporine Tacrine

d CYP3A4/5/7 CYP1A2
2AB cypactg CYP2C8/9/18 ~30% ~15% 206 byeian
<5% <5% o o

WHXUBUTOPU
Methoxsalen  Fluconazole Sulphaphenazole Ketoconazole Furafylline Tetrahydro- Quinidi
Gestodene Fluvoxamine furane uinidine
DEDTC
MHOYKTOPU
Phenobarb. Phenobarb. Phenobarb. Phenobarb. Omeprazole Ethanol No known
Rifampicin Rifampicin Rifampicin Tobacco Isoniazid
Dexamethasone smoke

Carbamazepine

15.28.




