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Obsah

« Metabolismus isoprenoidU. Karotenoidy.

« Steroidy (cholesterol, jeho syntéza, konformace,
ZluCoveé kyseliny, vitamin D, steroidni hormony).
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[zoprenoidy

Skupina latek spolecného pUvodu
Formalné zakladem izopren

¢ Vyznamné
o Steroidy
o Karotenoidy
o Chinony a dalsi prenylované Iatky - bilkoviny

Klasické
o Terpeny
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[zoprenoidy

« Syntéza vychadzi

z acetylCoA

« Zacatek spoleCny
s ketogenezi

« Akfivniizopren
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[zoprenoidy

 Polymerace hlava-ocas

« Vznik karbeniového
kationtu

« Atak vyssi

elektronové hustoty

« CI10-geranyl

« Cl5-farnezyl
 Polymerace hlava-hlava

« C30 skvalen - ke steroidim
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[zoprenoidy

« Vznik steroidu
o Redukce
dvojnych vazeb
o Oxygenace
o Dekarboxylace -3C
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Steroidy

« Cholesterol — Cislovani pozic

o volny (strukturni funkce)
o esterifikovany (transportni metabolit)

o Vvyskyt v membrdandch, stény cév, zluCové konkrementy (patologie -
stanoveni).

 Metabolicky

o materskd |atka ostatnich steroidu.
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Cholesterol

e Stereoisomerie

o Zidli¢kova konformace je stalejsi (vzor cyklohexan)
o Posice kruhu A cis- nebo trans-, ostatni vzdy trans-
o (u cholesterolu je dvojna vazba v kruhu B, vZdy trans)

* posice C,, —CHj; je standartem pro ostatni substituenty: o-
trans, [3- cis vuci ni

trans-cholestan cis- koprostan
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Steroidy

Steroidni hormony
21 a 19 C (18)

Oxidacni odbourdni retézce — oxygenasa
o Pregnenolon

Vyznamnad uloha mitochondridlinich cytP450
o Specifické pozice, stereoselektivni
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Steroidy

« Schema tvorby steroidnich hormonu

o KOI’ﬂkOidy - kU ra Cholesterol (C5)
nadledvinek |
o Glukokortikoidy Pregnenolone (C;,;)
o Mineralokortikoidy Il
° POhIOVﬂi Progestagens (C;)
o Androgeny
o Estrogeny
Glummrtimids/ l \ﬂmdmgens
(C51) Mineralocorticoids (Cyi9)
(G
\
Estrogens
(Cig)
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Steroidni hormony
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* Accepted name: cholesterol monooxygenase (side-
chain-cleaving)

- Systematic name: cholesterol,reduced-adrenal-
ferredoxin:oxygen oxidoreductase (side-chain-cleaving)

« Reaction: cholesterol + 6 reduced adrenodoxin + 3 O, =
pregnenolone + 4-methylpentanal + é oxidized
adrenodoxin + 4 H,O (overall reaction)

(1a) cholesterol + 3 reduced adrenodoxin + O, = (22R)-
22-hydroxycholesterol + 2 oxidized adrenodoxin + H,O
(1b) (22R)-22-hydroxycholesterol + 2 reduced
adrenodoxin + O, = (20R,22R)-20,22-dihydroxycholesterol
+ 2 oxidized adrenodoxin + H,O

(Tc) (20R,22R)-20,22-dihydroxy-cholesterol + 2 reduced
adrenodoxin + O, = pregnenolone + 4-methylpentanal +
2 oxidized adrenodoxin + 2 H,O
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Steroidy

Cortisol

Corticosterone Aldosterone

«  Schéma tvorby steroidnich hormon(
o Hydroxylace na C-17 — dvé fady derivatu, isolované

o 17a-OH-kortikosteron = kortisol, oxidaci kortison (11)
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Hy

Pregnenolone
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Kortikoidy

* Mineralo- a glukokortikoidy (aldosteron x kortisol)

« Odbourdni-redukce na C3
o konjugace (glukuronova kys., sulfat)
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Pohlavni hormony

Progesterone
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e Odbourani 2C z progesteronu — monooxygenasa

o Vznik aromatického jadra - unikétni
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Vitaminy D

7 dehydrocholesterolu, téz ergosterolu (ma A??)

o Udrzovani Ca, ucinné alkoholy na C-25
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Zluéové kyseliny

« Hydroxylace

o 1. hydroxylace — cytP450 + askorbdt (nedostatek — hromadéni
cholesterolu, vyssi LDL, aterosklerosa — Vesmir 69(6), 314 (1990)

« Oxidace

. St&peni (B-oxidace)

« Konjugace

« VyluCovaniz jater ve zIluCi do duodena

« Funkce - emulgace lipidu, aktivace lipdz
« Patologie (zZlucové kameny)
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Stru€né schema tvorby zluCovych kyselin

NADPH + H* NADP*

DA,
Ta-hydroxylase

HO oe

Cholesterol NADPH + H*

HO OH

H

Cholyl-CoA
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« Konjugace zluCovych kyselin
o Tauro- a glykocholat

Choloyl-CoA: R1=R2=hydroxy
Chenodeoxycholoyl-Cof: R1=H, R2=hydroxy

o
|
HZN’““—?I,—D

[#]
taurine

Her\l_rG
o]

glycine

0
a~ o g2
H
Taurocholate: R1=R2=hydroxy Glycocholate: R1=R2=hydroxy
Taurochenodeoxycholate: R1=H, R2Z=hydroxy Glycochenodeoxycholate: R1=H, REZ=hydroxy
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Cirkulace zlucovych kyselin

SYSTEMIC CIRCULATION

» >

Heplatocyte

Chalesteral
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Vein
 Resorpce je snizena pektiny v potrave
o vdzise na polygalakturondt — hydrofilni gel. Mdlo vidkniny — vétsiresorpce — viz Vesmir
o Prevence rakoviny tlustého stfeva (vazba lithocholdtu), redukce cholesterolu.

« Askorbdtf nutny pro syntézu
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Kys. lithocholova

« Bakteridini redukci chenodeoxycholdtu
o role pri kancerogenezi.
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Dalsi zajimave steroidy

* Hormony hmyzu a rostlin

* FEkdyson - rustovy hormon hmyzu
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Dalsi zajimave ster()ldy

 Digitonin — srdecni glykosid
o hemolysa (vazba cholesterolu)

® Footer Text 10/6/2014 @ 24



Dalsi zajimave steroidy

. Alkaloidy

* Solanin - brambory
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Dalsi zajimave steroidy

. 7abi jedy

« Bufotalin - ropucha
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Karotenoidy

* Syntéza geranylgeranyldifosfatu (20C)- retézeni hlava-ocas
o 2 GGdiP - fytoen (40C, fytoensyntaza — analogie se skvalensyntasou)

* Isomerace — trans-fytoen, dehydrogenace (desaturasy fytoenu
a C-karotenu) — produkce lykopenu — konjugované vazby

e Uzavirani kruhu (1ononové kruhy — vzdy 1 je 3)

- [B-karoten (t€z zeaxanthin, neoxanthin, violaxanthin a
antheraxanthin) maji oba f3

- a—karoten — druhy a

- y-karoten — neuzavieny (pseudoionon)
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Karotenoidy

phytoene (CyHggs colorless; A, 283 nm)
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* Rostlinna barviva
anténni (LHS) systém atd.
* Antioxidanty

* Prekursory vitaminu A
o Karotenasa (dioxygenasa) — aldehydy

* II — B-karoten
IV —vy-karoten

e A —retinal

o)
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* |zomerizace retinalu pohlcenim fotonu.
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* Rhodopsin v membrané, cerné retinal.
o Transducin - G,a Cervené, G S modrie, G,y Zluté, GDPv G .

® Footer Text 10/6/2014 @ 32



 Juvenilni hormon hmyzu
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Dalsi isoprenoidy

« Soucdsti vétsich molekul

« Dodavaijilipofilni charakter

« Prenylace bilkovin — lipofilni kotvy
« |soprenoidni chinony

« |soprenickée substituenty
o Hemy, chlorofyly
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[soprenoidni chinony

Ubichinony
Plastochinony
Vitaminy K

o Naftochinony

Tokoferoly
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Vitaminy K

E |
=

| :
0

* K, fylochinon (A), K, menachinon (B), K; menadion (C),
dihydrovitamin K | (D) a K 5, (E).
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HO

o cophe I'OI.S

Ry R

CH; CH; a-tocopherol (a-T)
CH; H b-tocopherol (b- T)
H CH; g-tocopherol (g-T)
H H d-tocopherol (a- T)

tocotrienols
Ry R;
CH; CH; a-tocotrienol (a-Tj)
CH; H e-tocotrienol (b-T73)
H CH3; g-tocotrienol (g-T3)
H H d-tocotrienol (@ Tj)

« Tokoferoly EH

0 0

a-tocopherol acetare
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