Biotransformace Il: metabolismus
cizorodych latek a regulace hladin
biotransformacnich enzymu




Enzymy metabolismu cizorodych latek

» Enzymy 1. faze biotransformace xenobiotik,
steroidnich hormont a mastnych kyselin —
monooxygenazy (CYP, AKR, FMO), reduktazy (AKR,
NQO), hydrolazy (esterazy, epoxidhydrolazy); dalSi
reakce: hydratace, isomerace.

» 2. faze biotransformace — transferazy (GST,
UDPGT, SULF, acetylazy aj.); antioxidacni enzymy
(SOD, CAT, GPx, GR).

» 3. faze biotransformace (ABC transportery)



Enzymy 2. faze biotransformace:

Glutathion-S-transferazy (GST)
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Sulfotransferazy (SULF)
N-, O-acetyltransferazy (NAT, OAT)

Methyltransferazy
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Enzymy syntézy kyseliny merkapturove

Antioxidacni enzymy - NQO, GST, GSPx, GR, CAT, SOD
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Glutathion-s-transferazy —
typické schéma konjugacni reakce

- SG
{- HO™ HO™

% OH OH

1§
= T Glutathione-S-transferase T

Reaktivni intermediat

: BaPDE Konjugat
(pFiklad elektrofilniho

substratu)




Regulace genove exprese isoenzymu GST
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Role of glutathione S-transferase enzymes in toxicology,
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UDP-Glukuronyltransferazy

Elektrofilni kyselina UDP-glukuronova)
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Glucuronyl transferase

» substraty jsou nukleofilni xenobiotika / intermediaty (fenoly,
alkoholy, aminy, karboxylové kyseliny)




Sulfotransferazy

» elektrofilni konjugacni agens 3’-fosfoadenosin-5'-
fosfosulfat (PAPS) reaguje s fenolem aj. nukleofily
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Sulfotransferazy
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ANTIOXIDACNIi OBRANNE SYSTEMY

/ » Nizkomolekularni antioxidanty (lipofilni a hydrofilni)

.o 7 Antioxidacni enzymy (NQO, GST, GSPx, GR, CAT,
ju SOD)
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Antioxida€ni obranné systémy (enzymy):
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Superoxiddismutazy katalyzuji dismutaci O2-. na H202 - Cu/Zn
SOD (cytosol, jadro), Mn SOD (mitochondrie), CuSOD (primarné
plasma)

Katalaza katalyzuje dismutaci H202, redukuje methyl- a
ethylhydroperoxidy; tetramerni hemoprotein (peroxisomy)

Glutathionperoxidaza katalyzuje redukci H202 a dalSich
hydroperoxidu (v€etné lipidperoxidu); selenoprotein (vyskyt
primarné v cytosolu, také v mitochondriich)

Glutathion-S-transferazy redukuji hydroperoxidy, vyskyt v
cytosolu, existuje také ,mikrosomalni* GST v bun. membranach

Glutathionreduktaza katalyzuje redukci nizkomolekularnich
disulfida, hlavné oxidovany glutathion (,GSH cyklus®)

NADPH/chinonoxidoreduktazy (NQO) redukuje chinony na
katecholy
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Antioxidacni enzymy vs. ROS
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Glutathion jako antioxidant
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®» Dalsi funkce:
- kofaktor konjugacnich reakci
katalyzovanych GST,
napf. s fenoly
- uCast v biosyntéze leukotrienu

» Redukce GSSG na GSH
pomoci GR

NADP™ NADPH
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3. FAZE BIOTRANSFORMACE




3. Faze biotransformace (ABC transportery)

| Phase 0: Uptake

| Phase |:  Oeddation

| Phase I Conjugaticn

lsrrirsal
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Phase 0 and phase lIll transport in various organs: Combined concept of phases
in xenobiotic transport and metabolism, Déring 2014




3. Faze biotransformace (ABC transportery)

Nejvyznamnéjsi zastupci ABC (ATP Binding Cassette) transportéru:

— » ABCC — transport aniontl v€etné S-glutathionyl- a sulfatovych konjugatu
MRP1 (ABCCL1, mrpl gen) trasnportuje pfes membranu LTC4, D4, E4; komplexuje
oxidovany glutathion (GSSG)

ABCB - transport peptidl, transmembranovy transport xenobiotik v jatrech,
placentalni bariéfe aj.

P-glykoprotein (P-gp = ABCB1, mdrl gen) odstranuje Vinca alkaloidy (vincristine,
vinblastine), anthracykliny (doxorubicin, daunorubicin), taxoly (paclitaxel)

Chemosensitizers: calcium channel blockers (verapamil), antagonisté calmodulinu
(chlorpromazine), steroidy (prog., kortisol, tamoxifen), xanthiny (pentoxyphiline)

ABCG2 ( , breast cancer resistence protein) — velmi Casta ,overexprese”
o v karcinomu prsu;
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