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Oxygenasy

katalyzuji primou reakci substratu s molekularnim
kyslikem — O, (dikyslikem).

Monooxygenasy

- jen jeden atom z dikysliku reaguje se substratem,

druhy kyslikovy atom je redukovan na vodu a to
vodiky, které poskytne NADPH + H™.
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Monooxygenasy

RH + O, + NADPH + H* —

— ROH + H,0 + NADP*

Monooxygenasy = ,,oxygenasy se smiSenou funkci

SmiSena funkce: oxygenace substratu RH
oxidace NADPH

( Monooxygenasy se uplatnuji v hydroxylacich
v 1. fazi metabolismu xenobiotik ). 11



Pentosafosfatova draha

jako zdroj NADPH + H"
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Pentosafosfatovy cvklus,

lokalizace :

jatra
tukova tkan
nadledviny

Stitna zlaza

varlata

mlecna zlaza
(jen v obdobi laktace)

erythrocyty

lokalizace v bunikach: cytosol

oxidacni ¢ast pentosafosfatové drahy je zdrojem redukované formy NADP™*
(tf. NADPH + H" |, nezamenovat s redukovanou formou NAD™ !!)

oxidacni faze cyklu je nevratna, neoxidacéni faze vratna je a funguje 1 v jinych orgdnech

syntézy dehydrogenas jsou indukovatelné insulinem

(zdroj ribosa-lgosfétﬁ)



Pentosafosfatovy cyvklus,
oxidacni ¢ast (1) :

CH-O-(P CH-O-(P

- -0
\_

O

NADP NADP +tH

Glc-6-P-dehydrogenasa

B-D-Glc-6-P lakton 6-P-glukonove kys.
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Pentosafosfatovy cyvklus,
oxidacni ¢ast (2) :

glukonolakton hydrolasa

hydrolyza laktonu C H— O_ @

(= cyklického esteru)

6-P-glukonova kys
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Pentosafosfatovy cyvklus,
oxidacni ¢ast (3) :

COOH COOH

dehydrogenasa
— 6-P-glukonové kys.

HO—H

_ NAPP NADP ++H—
CH-O-(P Cp-O0-(P

3-0x0-6-P-glukonova kys.

O—

>

,,Cilem* reakce je ziskat B-keto- (= 3-oxo0-) kyselinu.
Ta spontanné¢ dekarboxyluje, produktem reakce je pak pentosa.
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Pentosafosfatovy cyvklus,
oxidacni ¢ast (4) :

COD
- CO CH- OH

O= / ()=_

CB-O-(P CH-O-(P

spontanni dekarboxylace B-ketokyseliny ribuloso-5-P

(viz téz dale:  acetoctovd kys. — aceton,
oxaljantarova kys.— 2-oxoglutarova)
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Priklady jinych spontannich dekarboxylaci B-ketokyselin :

CR—-CO- C3— COEk

acetoctova kys. — aceton

U= (_— CO¢
oxaljantarova kys. — 2-oxoglutarova

(a-ketoglutarova) ‘(j H_ C (]

Retézec p-ketokyseliny je zde ,,schovan
ve struktufe (zelen¢).

Kys. oxaljantarova vznika dehydrogenaci isocitratu
a po dekarboxylaci (fialové) skyta 2-oxoglutarovou ‘

kyselinu (Krebsuv cyklus).



Monooxygenasy a cytochrom P450:

Hydroxylace vyzaduje aktivaci dikysliku. Tu zprostiedkuje
cytochrom P450.

(Nazev: cytochromy P450 absorbuji svétlo s absorpnim maximem
pi1 450 nm, kdyZ je na n€ vazan CO. ,P“ = pigment).

Jsou to v membrané ER zakotven¢ bilkoviny, zajiSt'ujici prenos
elektront z vodiki NADPH + H™ .

NADPH — flavoprotein — adrenodoxin — cyt P450

Adrenodoxin je protein s nehemovym Zelezem. Piijeti
elektronu cyt P450 vyvold zménu Fe’* — Fe?*. Jedin€ tento
oxidacni stav Fe je schopen vazat dikyslik (shodné u Hb!!).
Druhy pieneseny elektron slouzi k rozvolnéni dvojné vazby
j1Z navazaneho dikysliku. Vznikaji radikaly: Re ze substratu
RH (odnétim vodiku) a *OH z puvodniho dikysliku.

Nasleduje vytvoreni —OH skupiny z obou radikalu. V



ROH Substrate —

RH
} CFre* > {

r-':HO3+ RH
e S
o y Y P [Adrenodoxm]
2 H*
RH 0% RH

=
[Adrenodoxin ] —
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oxiclace alkohold a a/dehyd&

CH;.CH,0OH
b | I %
A
\
alkohol- L H0q(—> 2#y0)
dehydrogenasa ’l H
jater g /
’ g
o
he
CH3.CHO
\
\\
oo 1
aldehyd- } Oo(—> H,0,)
dehydrogenasa | | a//l
P
“’
CH;COOH

Postup axidace ethanolu {vedlejsi cesty:
p = peroxidasa, a = aldehydoxidasa)
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Oxidace aldehvdu na kyselinu :

H

ng O HQ W
(< —> C/ hydrat
‘ H ‘\\H aldehydu

(nikoliv alkohol!)

1-2]

=0

‘ kyselina

aldehyd

HQ

22



Odbourani

alkoholu :

muz:
~0,1 g EtOH . h'!. kg!

Zena:
~ 0,085 g EtOH . h'!. kg'!

oxid uhliéity:
vasodilatace,
zvyseni resorpce

cukr / slad:
sniZeni resorpce

aromatické latky /
horc¢iny / byliny:
zvyseni resorpce

Vaha: 60 kilograr

Vaha: 80 kilogramu

)




Nezadouci ulinky -~ s
alkoholu : NADE B

Meetdt wkmn

Lty Eestoacidoza

v NADH=H'
FADH,

._}-

Acyl-CoA

Acyl-Cof +—— Masmeé kyseliny

I _ i NADH+H
{’ 5 / M NADr
'I - DHAF Glyceral P —+ TG Steatosa
L Pvmavat
NADH + H' \
Alammn

il YLDL

Laktat Hrypoglykenme

Laktacidemme Hyperhpidemme
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é}é b

Cyt C
redulctasa

reduktasa

Cyt Fuso
reduktaca

C'yi' b

Substrat-OH

020 Substrat-H

 Systém monooxygenas_se
smiSenou funkci a transport elektronii
v mikrosomech

R
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benzokan
benzocaine

Hydrolyza prekai'nu esterasou
( v ramecku je anesteticky pu-
saobici struktura)

W

praka w»
/aroca/‘ne

| Novocain/e“
W\

e
NHH

colos

pro karnamic/

/oraca:'ne amide
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Typy reaket katalyzovanych cytochromy P 430

Tvp reakce

Popis reakee

Alfaticka hydroxylace

R-CH—CH; — B-CH,CH.0H
R-CH,CH, — B-CH{OH}-CH,

Arcmatcka bovdrosylace

< — O

Epoxidace

O Y

Dezalkvlace

B-CH,~CHNH-CH, — B—-CH.~CH,NH-CH,0H— B—CH ~CH.NH, + HCHO
B-CH L H—0-CHy — B-CH—CH-0-CH.0E— B-CH—CH.—0H - HCHO
B-CH,~H-5-CH, — B-CH,~CH.~5-CH.0H— B—CH,-CH,-5H - ECHO

R-CH+—CH:NH:; — B—-CH—CH:NH-OH

R-CH,CH-5-CHE — R-CH-CH-S50-CHER

Diehalogenace

FiCHB1Cl — F,C—CO0OH - HC1 + HEr
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Typy reakei katalyvzovanych cytochromy P 430

Tvp reakce Popis reakcee

Alifaticks hydrosylace B-CH,CH;, — B-CHCH.0H
R—CH,-CH, — R-CH(OH)}-CH,

Arcmatcka nvdrosylace a—({:} I ‘: } -

- O —-

Dealkylace B-CH CHNHE-CH, — B—CH~CH,NH-CH,0H— F-CH.~CH.NH, + HCHO
B LCHH—OLH, — B {L{HCH~O-CH.O0H— FCH—CH—0OH - HCHO
B-CHCH-5-CH, — RB-CH,CH —5-CH.OH— R—CH,—CH,-SH + HCHO

N-ouidace B CH,{CH:NH; — B CH—CH-INH-OH

Sulfoxidace B CH, CH S CHER —RCH CH SO CHE

Dehalogenace F:CHB1] — F,C=CO0OH - HCl - HBr

28




hydrox"y/ace

] )/

/ oo — CHyOH —= — COOH

R—CHy=CH o= CH, .
R T Sy e O
; - "
” mr=~A OH - 0
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CHa,

CH, OH

COO0H
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Typy reakei katalyvzovanych cytochromy P 430

Tvp reakce Popis reakcee
Alifaticka hydroxcylace B~CH,—CH; — B-CH—CH.0H
B~CH,CH, — B-CH{OH-CH,

Arcmatcka nvdrosylace

S O —~

Dealkylaca B-CH~CHNH-CH, — B-CH.~CHNH-CH,0H— B-CH.~CH.NH, + HCHO

B—CH~CH—0-—CH, — BCH—CHA~0-CH.0H— B—-CH—CH.—0H - HCHO
P—CH,~CH~5-CH, — B-CH,~CH.~5-CH.OH— R—CH,~CH,-SH - HCHO

N-omidace B CH—{CH:MNH; — B CH—CHINE-OH
Sulfoxidace B CH, CH S CHER —RCH CH SO CHE
Dehalogenace F:CHB1] — F,C=CO0OH - HCl - HBr
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Typy reakei katalyvzovanych cytochromy P 430

Tvp reakce Popis reakcee
Alifaticka hydroxcylace B~CH,—CH; — B-CH—CH.0H
B~CH,CH, — B-CH{OH-CH,

Arcmatcka nvdrosylace

< — O

Dealkylace B-CHCH.NE-CH, — R—-CH.~CH,NH-CH,0H— R—-CH,~CH.NH, + HCHO
B {H{H—{{H, — B {LHCH~O0-CH-.O0H— FLH—CH-—0OH - HCHD
B-CHCH-5-CH, — RB-CH,CH —5-CH.OH— R—CH,—CH,-SH + HCHO

N-omidace B CH—{CH:MNH; — B CH—CHINE-OH

Sulfoxidace B CH, CH S CHER —RCH CH SO CHE

Dehalogenace F:CHB1] — F,C=CO0OH - HCl - HBr
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OH

OH

COOH
COOH

mulkonova, ky:.
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Typy reakei katalyvzovanych cytochromy P 430

Tvp reakce Popis reakcee
Alifaticka hydroxcylace B~CH,—CH; — B-CH—CH.0H
B~CH,CH, — B-CH{OH-CH,

Aromaticka hydroxylace a—({:} R H_C}_CH
(T

B-CH~CHNH-CH, — B-CH.~CHNH-CH,0H— B-CH.~CH.NH, + HCHO

PLH~CH—~0-CHy — B-CH~H~0-CH:0H— FP-CH—CH~0H +- HCHO

P—CH,~CH~5-CH, — B-CH,~CH.~5-CH.OH— R—CH,~CH,-SH - HCHO

N-omidace B CH—{CH:MNH; — B CH—CHINE-OH
Sulfoxidace B CH, CH S CHER —RCH CH SO CHE
Dehalogenace F:CHB1] — F,C=CO0OH - HCl - HBr
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dealkylace

~ OH
| + H-COOH
@ @ ' @
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Typy reakei katalyvzovanych cytochromy P 430

Tvp reakce Popis reakcee
Alifaticka hydroxcylace B~CH,—CH; — B-CH—CH.0H
B~CH,CH, — B-CH{OH-CH,

Arcmatcka nvdrosylace

<O — O

Epoxidace

O Y

Dezlkvlacs

Sulfoxidace

B-CH~CHNH-CH, — B-CH.~CHNH-CH,0H— B-CH.~CH.NH, + HCHO
B—CH~CH—0-CHy — B-CHCH—0O-CH,0H— RB-CH—CH.—0H -~ HCHO

P—CH,~CH~5-CH, — B-CH,~CH.~5-CH.OH— R—CH,~CH,-SH - HCHO

RCH,CH-5-CHR — B-CH-CH-S0-CHR’

Dehalogenace

FiCHB1Cl — F,C—CO0H - HC1 - HEr
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NH-OH

roxy/amm

nitroso —
benzen
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oxidacni’ deawminace

CH—/VH-Z —_—

C=NH  —>
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Dehydrogenacni deaminace :
GMD = glutamat.dehydrogenasa (mitochondrie)

amino- —> imino- — keto- (oxo-)

H

o C=0

H—C—N<

NADPNADPH" NH

Cilem transaminaci je vytvorit kys. glutamovou, tj. latku vhodnou pro odbourani amino-
skupiny. Na transaminaci tedy navazuje ,,dehydrogenacni deaminace*: dehydrogenaci
(za Gcasti NAD™ neb NADP™) se vytvofi iminoskupina, jeji hydrolyza poskytne amoniak
a 2-oxoglutarovou kys.

Poznédmka: rozd€lovani nazvii enzymt teCkami je pouZzito imysin¢ pro lepsi Citelnost.

Doporucené pracovni nazvy pro Ceské/slovenské nazvoslovi (SI-systém, 1980) takové d€leni neznaji.
V ostatnim ndzvy i zkratky enzymi zcela odpovidaji oficialnim doporucenim.

»amino, imino, keto, 4]
ach, jak snadné je to !*



Typy reakei katalyvzovanych cytochromy P 430

Tvp reakce Popis reakcee
Alifaticka hydroxcylace B~CH,—CH; — B-CH—CH.0H
B~CH,CH, — B-CH{OH-CH,

Arcmatcka nvdrosylace

<O — O

Sulfoxidace

Dehalogenace

P -0 —~¥

Dealkylaca B—CH~CH.NHE-CH, — B—CH~CH.NH-CH,0H— RB—CH.~CH.NH, + HCHO
B—CH~CH—0-CHy — B-CHCH—0O-CH,0H— RB-CH—CH.—0H -~ HCHO
P—CH,~CH~5-CH, — B-CH,~CH.~5-CH.OH— R—CH,~CH,-SH - HCHO

N-oxidace F—CH.~CH:NH; — B-CH, CHNE-OH

RCH,CH-5-CHR — B-CH-CH-S0-CHR’

FiCHB1Cl — F,C—CO0H - HC1 - HEr
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oxidace sulfidi

S ——
| sul 1

desulfurace

SO
I sultoxid

sultid

e

ether
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Tvpy reakci katalyzovamych cytochromy P 450

Tvp reakee Popis reakee
Alifaticka hydroxylace R~CH,—CH; — B—-CH—CH,OH
B~CH,—CH, — R-CH{OH-CH,

Aromaticki hydroxylace @ R H_C}_CH
O (Y

Dealkylace B—CH,~CHNE-CH, — R-CH—CHNH-CH,0H— R~CH~CH.NH, - HCHO

PB—CH,~LH—0-—CH, — B—-CH—CH-0-CH:0H— B-CH~CH~0H - HCHO
B—CH,~H-5-CH, — B-CH~CH-5CH.0H— R-CH,CH,-SH - ECHO

N-omidace R-CH+—CH:NHy — B-CH—CH:INE-OH

Sulfoxidace BCH,CH-5-CHR — B-CH-CH-SO-CHER'

g T — F3CHB1Cl — F,C—COOH = EC1 + HBr
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Nejbéné)il konjugadni reakce:

Tvp konjugace Konjugacni éinidlo Skupina v xenobiotikn

Glukuromdace UDP-glukuronat —0H, -COOH, -INH;
Sulfatace PAPS —0OH, -NH,, -SH
Methylace SAM —0OH. -H:
Acetylace Acetyl-CoA —0OH. -IH,

Eonjugace glutathionem Glutathion Ar-Hal, Ar-epoxidy

Eonjugace anunokyselinou Glyein, taurn —LO0H
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Nejbéing)ii konjugalni reakce:

Tvp konjugace

Glukuromdace

Konjugacni cinidlo

Skupina v xenobiotiku

Sulfatace

Methylace

Acetylace

Eonpugace glutathicnem

Eonugace anunokysalinon

UDP-glukureonat
PAPS

SAM
Acetyl-CoA
Glutathion

Glyem, taunn

—0H, -COOH, -INH;

—0H, -NH,, -5H
—0H, -NH»

—0H., -NH,
Ar-Hal, Ar-epoxidy
—CO0H

46




Vznik UDP-Glc : OH

f be

® ®—@—®—0—CH

Glc-1-P UTP

OH

CH OH NJN\/"
0 RO B—®

@—@—m£%J [
[ anhydridova vazba

UDP-Glc anhydridova vazba
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Konjugace s kys. glukuronovou
(,,GIcUA®) :

CPDH COOH
UDP-Glc UDP-GIcUA
COOH

O steroid-3-glukosiduronat
(schematicky)

48



KONJUGACE

VDP-Glcl  UDP 0= GBlel .. glukosidurondt’

;_4,

P-qgluk [~
- 3 éiraﬂ:t’r-?@gzﬁa cther—
NH-GlcU S0, N, - CO-6lcU
NVH- Gleld
amlim — sultfonamid— ester—

- ;/akoﬂbfaroné' £



rejbeéing il konugalnd reakce:

Tvp konjugace Konjugacni cinidlo Skupina v xenobiotiku
Glukuromdace UDP-glukurcnat —0H, -COOH, -INH;
Sulfatace PAPS —0H, -NH,, -5H
Methylace SAM —0OH, -NH:

Acetylace Acetyl-CoA —0OH, -INH-

Eonpugace glutathicnem Glutathion Ar-Hal, Ar-epoxidy
Eonugace anunokysalinon Glyem, taunn —CO0H

50




»PAPS® :

NH
I; | le\I CPp—0O EHO O—O
byt

HO i’— OH

b

U=

anhydridova
vazba

= 3’- fosfoadenosin - 5°- fosfosulfat = ,,aktivni sulfat*
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S e
PAP FPAP “* e hydr?en sulfat

n .wrava.’_fcyf.
R - OH M ﬂ—0-$03H

NH —.S‘
alkyl - aryl- N -aryl-amma -

- hydro gensu g+
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Konjugace s Kys. sirovou :

.

Schématicky je znazornén alkylsulfat tj. ester kys sirové a 33-OH steroidu.
Tento typ konjugati je u steroidit méné€ Casty nez glukosiduronat.
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rejbéiné il konjugadni reakce:

Tvp konjugace Eonjugacni cinidlo Skupina v xenobiotikn
Glukuromdace UDP-glukurcnat —0OH, -CO0H, -INH;
Sulfatace PAPS —0H, -NH., -5H
Methylace SAM —0OH, -NH:

Acetylace Acetyl-CoA —0OH, -INH-

Eonjugace glutathionem Glutathion Ar-Hal, Ar-epoxidy
Konjugace anunokysalinou Glyem, taunn —CO0H
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ALKYLACE

S ~adenosy!- Met S -adena:y/- homwro -Cy.r

R—OH ;'4— R-0-CH,

meth y! -
trancferasa
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rejbeéing il konugalnd reakce:

Tvp konjugace Konjugacni cinidlo Skupina v xenobiotiku
Glukuromdace UDP-glukuronat —0H, -COOH, -INH;
Sulfatace PAPS —0OH, -NH,, -5H
Methylace SAM —0OH, -NH:

Acetylace —OH. -MNH-
Eonpugace glutathicnem Glutathion Ar-Hal, Ar-epoxidy
Eonugace anunokysalinon Glyem, taunn —CO0H
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ACYLACE

.SOiM'IZ |
£0; M, <]] $0; A/H-C’O-C’H_3
/ w-wm
| \ S0;NH-CO-CH
NH-CO-CH
o, CO-CH 4

M‘Iz N ", N % dracety !l sulfonamid
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rejbeéing il konugalnd reakce:

Tvp konjugace Konjugacni cinidlo Skupina v xenobiotiku
Glukuromdace UDP-glukuronat —0H, -COOH, -INH;
Sulfatace PAPS —0OH, -NH,, -5H
Methylace SAM —0OH, -NH:

Acetylace Acetyl-CoA —0OH, -INH-

Eonugace anunokysalinon Glyem, taunn —CO0H
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Reakce s GSH (s glutathionem) :

CO Cﬁ
Glu
olycykhcke GSH G]y CHZ CH /V”
.s'loucen:n)/
J @
/ merkap*-urom
acetyl-CoA N-acetyl-
S-aryl - C’y.r
konjugace s GSH :
1/ vyuzit je pouze Cys, 2/ soucasnou reakci s acetyl-CoA:

Glu + Gly se odstépi — event. vznik N-acetyl- derivatu
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¥Glu—— Cys —— Gly

COOH

HBN— CH
CH | COOH
CH CO—— HN—CH

CO—— HN— CH

.. GSH
s« (Glutat
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rejbeéing il konugalnd reakce:

Tvp konjugace Konjugacni cinidlo Skupina v xenobiotiku
Glukuromdace UDP-glukurcnat —0H, -COOH, -INH;
Sulfatace PAPS —0H, -NH,, -5H
Methylace SAM —0OH, -NH:

Acetylace Acetyl-CoA —0OH, -INH-

Eonpugace glutathicnem Glutathion Ar-Hal, Ar-epoxidy
Eonugace anunokysalinon Glyem, taunn —CO0H
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KONJUBACE £ AMINOKYSELINAMI(

COOH @ly CO-NH-CH,-COOH

ATP ) C’ar @ h/para va,

(akt:'vq ce)
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.

r'd
fenaceturova

@,ag

. /
salrcylurova

CO-NH-CHy-COOH

N

nikotinurova
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Relativni  kapacity
nékterych konjugaénich reakci
e

Kapacita Reakce

e —

Vysoka Tvorba glukosiduro-
| natt

Stredni Acetylace, konjugace
| s aminokyselinami

Nizka Sulfatace, konjugace

s glutathionem
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Reakce j;fézg metabolismu xenobiotik u ¢lovéka

Reakce

Subcelularni lokalizace enzymu a koenzymu

Oxidace: :

C- a N-hydroxylace

N- a S-oxidace
Dealkylace

Deaminace

Sulfoxidace a desulfurace
Oxidace alkoholt
Oxidace aldehydt

mikrosomy (NADPH)

mikrosomy (NADPH)

mikrosomy (NADPH)

mikrosomy, mitochondrie
mikrosomy

cytosol (NAD*), mikrosomy (NADPH)

. cytosol (NADY)

Redukce:
W —
Nitro- a azoredukce

mikrosomy, cytosol

derolx’za:

Deesterifikace
Deamidace

mikrosomy, cytosol
mikrosomy, cytosol
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Prehled konjugaénich mechanism xenobiotik u ¢lovéka

Konjugacni &inidlo Aktivované konjugacéni Xenobiotikum podléhajici Produkt konjugace

(endogenni) ¢inidlo konjugaci

glukuronat UDP-glukuronat Mnoho latek, obsahujicich -OH, ~ glukosiduronaty

‘ -COOQOH, -NH,, =NH, -SH
H,S0, naktivni sulfat” aromat. -OH a -NH, aryl-, alkyl-sulfaty
PAPS heterocyklické -OH

(methionin) S-adenosylmethiqnih aromatickeé latky s -OH, -NH,, O-methylderivaty {N-, S-)
-SH

glukosa UDP-glukosa aromat. -OH, -COOH O-glukosidy”

acetat acetyl-CoA ' sloucéeniny s -NH, N-acetylderivaty

glycin e aromat. a heterocyklické kyse- hippurova k\'/s. a obdobné
finy latky

glutamin — aryloctové kyseliny derivaty glut_aminu

glutathion e polycyklické aromatické slou- merkapturova kyselina
ceniny

na &lovéka v nepatrné mire
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Acetanilid :

CH CHB
kOOH ‘hO

NB NH

Rl




Paracetamol, acetaminophen :

CH -
p-hydroxy.acet.anilid, ( ,,Paralen®, ,,Panadol*)
l,: spravné: N-(4-hydroxyfenyl)acetamid
O
1LIH

od acetanilidu jsou odvozena takeé
.lokalni anestetika amidoveho typu*

CH

Cgi)_</>\k NH_ CO— CH—_N Bk
( ~ \CHCE
CH

~Lidokain* je di.methyl-
Lrimekain”™ triomethyl- derivatem 2-(diethylamino)acetanilidu

72
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Paracetamol. acetaminophen :
,,Paralen* tbl. 500 mg

H@QNHC@CH

,,p-hydroxy.acet.anilid*

0,5-1,0 g 3-4 x denn¢

Paracetamol se stava vyrazné hepatotoxickym,
pokud je uzivan ve vétSich davkach/a nebo dlouhodobé:
maximalni denni davka 4 g (dospély)
maximalni jednotliva davka 1 g  (pro hmotnost = 60 kg)
0,5 g (pro hmotnost < 60 kg)

odstup jednotlivych davek: min. 4 h s



Paracetamol — metabolismus v jatrech :

netoxicke konjugaty:
glukuronidy,

paracetamol / sulfaty

~90 %

(béZzne davkovani)
~59% 10 Ao
’ toxicky derivat
benzochinonu
(viz déle)
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Hepatotoxicita paracetamolu :

HQQNHCQCH

CYP 2E1
N-CO-C H N-acetyl-p-benzo.chinon.imin
(hepatotoxicka latka)
kosn Jgg?_f ’ predavkovani — vycerpani GSH
: — metabolit nelze z jater vylougit
mo¢ — poskozeni jater

antidotum: N-Ac-Cys 75



ﬁ NADP': 2H.O £}
HH'H"‘ “CHa H"::HE
NADPH+H" + Oy
.-‘H'-'"-l— -
cyt P-450
H
pEr3ceiamo M-acetylbenzochmonimin

(hepatotoxicky]
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