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DalSi moznosti ovlivneni



DalsSi efekty inhibitoru
metabolismu AA

vyznam rovnovahy
v prisunu prekursorovych PUFAs
a
v produkci jednotlivych jejich metabolitli




Deregulace cytokinetiky:

moznosti jejiho ovlivhéni modulaci
metabolismu PUFAS



Arachidonic acid: metabolic pathways and its
possible modulations

abbreviations:
ETYA = 5,8,11,14 -eicosatetraynoic acid ESC
MEMBRANE PHOSPHOLIPIDS = esculetin NDGA =

nordihydroguaiaretic acid
FLAP = 5-lipoxygenase activating protein 9-
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Ovlivnéni metabolismu eikosanoidu

|. dodénim exogenni " Il. ovlivnénim produkce eikosanoidi

kyselimy arachidonové s vyuzitim inhibitoru:
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Zhodnoceni dat: vymezeni vyznamnych interakci
pomoci matematické analyzy dat upresnéni modelovych
exp. podminek pro detailngjsi studium mechanismu
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An example of interactions of two factors (data from Eur. J.
Pharmacol. 316, 349-357, 1996, see Publications.)
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Fig. 2. Chemiluminescence response of HL-60 cells treated for 48 h with 5-LPO inhibitor MK-886 [1 or 5 uM MK(1) or MK(5)]. TGF-B; (400
pM) or with combination MK/TGF-B;. Values are expressed as percentage of controls, which are represented as follows. (A) Experiment 1, intact
cells (determination after 48 h of incubation): (B) Experiment 2, cells pretreated with DMSO for 48 h (determination after 96 h of incubation).
*Certain points within the vertical line are significantly different (MannWhitney test: P = 0.01). The character of the differences is described
in text. Symbols are as follows: filled diamonds. TGF-i: open triangles, MK(1): asterisks, MK(5); filled circles, MK(1)/TGF-By; filled squares,
MK(5)TGF-B.
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Fig. 3. Chemiluminescence response of HL-60 cells treated for 48 h with 5-LPO inhibitors, i.c. esculetin (12.5 pM), MK-886 [5 pM: MK(5)].
TGEB) (400 pM), or with their combinations. Values are expressed as percentage of controls, which are represented by cells pretreated for 48 h
with RA (A) or with DMSO (B). All data were obtained after 96 h of incubation. * Certain points within the vertical line are significantly different
(MannWhitney test: P = 0.01). The character of the differences is described in the text. Symbols are as follows: filled diamonds, TGE-): open
triangles, esculetin; asterisks, MK(5): filled circles MK(5)/TGF-B: filled squares, esculetin/TGF-B;.
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MEMBRANE PHOSPHOLIPIDS

Mechanismus:

Produkty SLOX stimuluji
ARACHIDONIC AL u hem. bunék proliferaci.
| MK-886 tento efekt inhibuje
(zahajeni diferenciace
piso a zesileni RA u b. HL-60)
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The effect of inhibitors

Fig. 1. Formation of arachideonic acid metabolites by lipoxygenases, cyclooxygenases and the P430-moncoxygenase system and the mechanism of action of
specific inhibitors of selected metabolic pathways. The effects of inhibitors on HL-60 cell differentiation induced by retinoic acid or DMSO in the
experiments presented are shown schematically under the figure: (—) no effect; (+) the level of potentiation. HPETEs = hydroperoxy acids;
HETEs = monohvdroxy acids: EETs = epoxy-eicosatrienoic acids: FLAP = 5-lipoxygenase activating protein.
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S-Lipoxygenase inhibitors potentiate effects of TGF-B, on the

differentiation of human leukemia HL-60 cells

Alois Kozubik,* Jifina Hofmanova,* Ladislav Dusek,T and Eva Musilova*
*Institute of Biophysics, Academy of Sciences of the Czech Republic; and T Department of Environmental Studies,

Masaryk University, Brno, Czech Republic

MEMBRANE PHOSPHOLIPIDS

ARACHIDONIC ACID

( Indomethacin J

P450 - MONOOXYGENASE
SYSTEM

CYCLOOXYGENASES

-
yd

’7 PROSTAGLANDINS

TROMBOXANES
L PROSTACYCLINS

Posileni ptirozenych regulatort
diferenciace a apoptdzy

pomoci raznych inhibitort s ,Diferel’lCiaél’li
premény AA nadorovych ' )
Leukemickych bunék Teraple‘ ‘

. 12 - LIPOXYGENASE —/ >! 12-HEBTE:

| 12-HETEs

5 LIPOXYGENASE 7/;;/% LEUKOTRIENES |
/

Fig. 1. Formation of arachidonic acid metabolites by lipoxygenases, cyclooxygenases, and P450-monooxygenase system and mechanism of action
of specific inhibitors of selected metabolic pathways. HPETEs, hydroperoxy acids: HETEs, monohydroxy acids; EETs, epoxy-eicosatrienoic acids;
FLAP, 5-lipoxygenase-activating protein.
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Model: mitochondrial ROS signaling
dictates biological outcomes.
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Figure 4. Mitochondrial ROS levels are crucial for biological outcomes. Low levels
of mitochondrial ROS production are required for cellular processes such as
proliferation and differentiation. An induction in ROS production will lead to
adaptive programs including the transcriptional upregulation of antioxidant genes.
Even higher levels of ROS will signal the initiation of senescence and apoptosis.
Mon-signaling, irreversible damage to cellular components is only observed under
the highest levels of cellular ROS.
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Shrnuti a zavery (teoreticko praktické dopady)

Lipidy spolu s proteiny a sacharidy
nejen jejich mnozstvi a kvalita techto zivin, ale také
casoveé rozlozeni jejich prijmu.

Lipidy jsou nejen vyznamnym , ale
predstavuiji i

(jako sloZzky membranovych fosfolipid(i)
je neméné podstatna

mastnych kyselin (MK/VNMK) v_ membranovych

strukturach maji nejen
(fluiditu, konformaci apod.), ale zejména na

MK/VNMK tak a funguji jako
intra- 1 intercelularni mediatory a modulatory b. signaliza¢ni sité.




Hlavni mechanismy pusobeni PUFA v
bunéecnych signalizacich

1) aktivity transkrip€nich faktoru regulujicich expresi genu
vyznamnych z hlediska cytokinetiky

2) pusobicich na pfenos signalu rastovych faktord,

cytokinl a imunitni systém

3) reaktivnich kyslikovych metabolitu ( ) vznikajicich peroxidaci
lipidd.

Vyznamnym faktorem je mnozstvi lipidu v potraveé.

(anebo pfilisna aktivace lipidového/fosfolipidoveho

Metabolismu)

Tyto VNMK (napf. NSAIDs)
a tak navratit deregulovany systém




