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TUKY Z POTRAVY z potravy ovlivnuji pocatek a rozvoj rady onemocneéeni
vcetne nadorovych. Existuji v zasadne dve urovne ovlivneni:

zmeény slozeni mastnych kyselin (MK) v bunéénych membranach

prima kontrola procesu v jadre na Urovni transkripce genu

n-3 a n-6 PUFA jsou metabolicky i funkéne odlisne. Jejich rovhovaha je
dulezita pro homeostazu a normalni vyvoj. Efekty jsou pleiotropni.

Zatimco proteiny jsou geneticky determinovany, slozenil bunecne membrany s
ohledem na lipidy (a tim i rada bunecnych funkci jako je aktivita
membranovych enzymu a prenasecu, vazba hormonu, mechanismy.
signalove transdukce) je z velke casti zavisle na prijmuiz potravy.

n=31a n:=6 PUEA mohou Ucinng aiprimo ridit transkripci specifickychrgenu (napr.
geny kodujici lipegenni proteiny, delta desaturazy atd.).

Tlak muze priznivy: a nepriznivy: Ucinek tukuina ruzne choreby zahrnovat
kombinaci interaktivaich regulacnichimechanismus

» akutni, rychla a pfima regulace exprese genu

» dlouhodoba adaptivni modulace slozeni membran, ktera muze primo
ovlivnit pfijem a prenos signali hormonu, cytokinu, produkci
eikosanoidu apod.
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Slozky lipidového metabolismu
SIGNAL v bunécnych signalizacich
(napf. cytokiny) i ,
Mediatory a modulatory

signalni
kaskada

membranove

f03f0|lpldy jaderné receptory
transkripéni faktory

Transdukce signalu
(Kinazy,, fosfatazy)
Aktivace membran.
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Phospholipid structure and the orientation of
phospholipids in membrane

hydrophilic
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water
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bilayer,
or membrane
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phospholipid molecule

igure 2-22. Molecular Biolagy of the Cell, 4th Edition.




Extracellular
fatty acid carrier
®
albumin Fatty acid transporter

and activator?

/ \ 6 mammalian genes

3 fatty acid

*

diffusion ! it : transport protein
“flip-flop” °, A . mediated
'y protein

\
fatty acid

P
' binding acyl CoA "CoA

i,;:th:ﬁ:eln synthetase

9+ mammalian genes 5 mammalian genes
Intracellular Activates
fatty acid carrier fatty acid

Proposed models for FA internalization in neurons. In the diffusion model of FA internalization, FAs are
released from albumin and, owing to their hydrophobicity, partition into the outer leaflet of the plasma
membrane. The FAs then “flip-flop” from the outer leaflet to the inner leaflet of the plasma membrane,
where they can dissociate or be extracted by FABPs or Acsl proteins. FAs bound to FABPs are ultimately
transferred to Acsl proteins, which catalyze the reaction that converts the free FAs to their CoA
derivative. The FA-CoA cannot repartition into the membrane owing to the presence ot the hydrophilic
CoA. Additionally, FA internalization may be mediated by FATPs. FAT Ps may increase the rate or
ethciency of FA “flip-flop” or increase FA stability in the inner leaflet, which increases the opportunity
for FAs to interact with either FABPs or Acsl proteins. It remains controversial whether FATPs
themselves convert the FAs to their FA-CoA derivative.




FATTY ACID TRANSLOCASE (FAT/CD36)

Protein v plasmaticke (mitochondrialni?) membrane

CD36 — multifunkenit adhezni receptor pro trombospodin a colagen a
scavenger receptor pro LDL exprimovany na plateletech, monocytech
ale I jinych typech bunek.

Nove prokazana funkce pri transportu VNMK i jeho pritomnost v:

bunkach gastromtestinalniho traktul (Lobe MVT et al., J Histochem Cytochem
2001, Campbell ' SE et al, J Biol Chem 2004, Drover VA, J Clin' Invest 2005)

Extracellular

Intracellular

Fig. 1. Schematic representation of the membrane topology of
fatty acid (FA) transport protein.




Pohl J et al., Proc Nutr Soc, 2004
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Lipid raft

Fig. 3. Proposed model for cellular fatty acid uptake. Fatty acid transport protein (FATP, L),
stabilization of lipid rafts (—) by acylated very-long-chain fatty acids (VLCFA) and fatty acid
translocase (FAT)/CD36 incorporation into lipid rafts could cooperate to facilitate efficient
long-chain fatty acid (LCFA) uptake. Intracellular VLCFA are esterified to their acyl-CoA and
thereafter bound to sphingolipids in the outer leaflet of the biomembrane of lipid rafts. This
process might indirectly facilitate ‘on-demand’ recruitment of FAT/CD36 from an intracellular
compartment to lipid rafts located on the plasma membrane and result in augmented uptake
of LCFA. TGN, trans-Golgi network; (), caveolins; (e=), fat, (), fatty acid; {I),
phospholipid; ( ), cholesterol; (¥ ), sphingolipid.
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Prenos signalu

ATP arachidonic acid (AA)

/
... receptor

prostaglandins (PG)

leukotrienes

... G-protein




Drug Discovery Today

Figure 1. Phospholipid structure with phospholipase A,
cleavage site.
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Fosfolipaza A2

Enzym Ucastnici se lipidoveho metabolismu, dilezity pro radu bunécnych
procesi.

Tr1 skupiny:

» sckretovand PLAZ (SPILA2),
P 2 vapnikunezavisia PISAZN(TPIEAZ),

P o vVapnikirzavisiar Cyioselova PISAZNCPIDAD).

Krome tlohy v buncenem: signalovani souvisejit PIDAZ s rilznyimni
patologickymi stavy, Veetne zanctil, tkanoye reparace a nddor

U rady: nadoertl jsou hladmy: sSPILAZ a cPILAZ Zvyseny.

PICAZ jsou taker cilcmi protinddoroye terapic

@
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Drrug Discovery Today

Figure 2. sPLA, participating in an inflammatory response. (1) Pro-inflammatory
cytokines such as tumour necrosis factor o (TNF-cr) or interleukin 1 (IL-15) induce
cellular expression of sPLA,. (2) Activating factors cause release of sPLA, from
secretory granules into the extracellular matrix. (3) In the presence of millimolar
concentrations of Ca2+, sPLA, hydrolyzes membrane-bound phospholipids ot
neighbouring cells. Released fatty acids, such as arachidonic acid, are turther metabolized
into eicosanoids, generating an inflammatory response in neighbouring cells.

sPLA2
v zanetlive odpovedi

Prozanétlive cytokiny
indukuji expresi sSPLA2.
Aktivacni faktory uvolnuji
SPLLA2 ze sekrecnich granul
do ECM. Za pritomnosti Ca2+
sPILA2 hydrolyzuje
membranove fostolipidy
sousednich bunek. Uvelnent
AA anasledna tvorba
cikosanoidil mdukuyje zanct.

Lnbnrnin
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Drug Discovery Today

Figure 3. Activation of cPLA,-o. (1) Pro-inflammatory cytokines including tumour
necrosis factor a induce expression of cPLA.-c. (2) Activation leads to
mitogen-activated protein kinase-pathway-directed phosphorylation of cPLA, -o.

(3) Extracellular influx or mobilization of intracellular stores of Ca2+ bring about
cPLA.-o translocation from the cytosol to perinuclear membranes. This brings
cPLA.-o in close proximity to both its substrate and enzymes involved with
eicosanoid synthesis. (4) Activated cPLA, - lyses membrane phospholipids providing
arachidonic acid (AA) to a range of enzymes involved with eicosanoid synthesis,
specifically COX and LOX.

Aktivace cPLA2
Prozanctlive cytokiny mdukuji expresi cPILAZ. Nasleduje fostorylace zprostredkovana

MAP kinazami. Ca2+ zpusebuje translokaci cPILAZ 7 cytosolu do perinukdeanni
membrany, kdeje take jejit substrat a enzymy nutne k tvorbe cikosanoidil. Aktivovana
cPILAZ Iy e membraneve tostolipidy a uvolnuje AAS kictd je metabolizovana COX a
LOX




Model konstitutivni overexprese cPLLA2 a COX-2 u nadorovych bunék

Pro-inflammatory cytokine -«
(e.g. TNF-o)

|

ane

Phospholipid

Overexpression

MAPKinase
cascade

/ > Transcription

Drug Discovery Today

Figure 4. Model of constitutive overexpression of cPLA, and COX-2 in tumour cells
(reviewed in [4]).




ZMENY BIOFYZIKALNICH VLASTNOSTI
BUNECNYCH MEMBRAN

P provazeji procesy diferenciace a apoptozy savéich bunék

P pozorovany rozdily u

* Nadorovycharnormainicih bunek

s NAdeReVA/Ch BUREK senzitivaich a rezistentnich
keeylostatikam

P souvisejidorznacne miry s moedulacemiive slozent,
Struktures symetnitarmetaolismuteuRECRYChipIEn:
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Detekce techto zmen
a jejich korelace s dalsimi parametry
odrazejicimil diferenciacl a apoptozu
prispiva k objasneni

* posioupnosti a regulace jednotlivyech
kroku techto deju

o iozdilurmezi nermalnimi a naderovymi
pURKkami

s pricin rezistence nadoerevychi bunek k

lerapli
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PARAMETRY DETEKOVANE v LC

& strukturalni zmény lipidd v bun. membranach,
tzv. lipid packing” (merocyanine 540, FCM)

€4 membranovy potencial (DiOC5, FCM)

¥ exprese transportniho proteinui pro mastné kyseliny - EAT/CD36, MCT1
(FCM)
¥ akumulace triglyceridi (lipidi droplets) v cytoplazmé bunék (Nile red, ECM)

¥ zmeny mitochondnialniho: tiansmembraneveho: petencialur (TMRE, ECIVI)
¥ produkee reaktivaichrkyslikovyiech metalolittl -ROS (DHR=123, ECIVI)

CYTOKINETIKA

Proliierace - pocty bunek; bunecny: cyklus, regulacnil proteiny
Diierenciace — aktivita alkalicke fosftatazy (ALP), CEA, E-kadherin, F-aktin
BURECHE st (Bpopioza)=viabilita, Y ploVv.bunek; sukbGo/GH, VIV,
ApPOGZ.7, kaspazy, stepenit PARE, BEl-2 rodina, moericlogie jader (DARH)...




DALSI PARAMETRY

& Fluidita membran — polarizace fluorescence
TMA-DPH (trimethylammonium diphenylhexatriene)

€ Analyza fosfolipidi a spektra mastnych kyselin
Cele bunky, membranova frakce, mitochondrie (kardiolipin)

& Detekce specifickych typu lipidovych molekul
(ceramid, eikosanoidy....... )

¥ Lipidovy metabolismus - inhibitery AA, EXpPrESE a
aktivity'spee. enzymu (PLA;, COX; LOX,....),
Oxidativni metabolismus — produkce ROS;, NOS
pPErexidace lipiduy

glutation, enzymove aktivity = INO®S; VinS OB atak
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MEROGYANIN 540/ (MC540)

» Lipofilni, negativhe nabity heterocyklicky chromofor
m. v. 570 D, pouzivan ve fotodynamicke terapii

» \/aze se preferencne na biologicke membrany a lipozomy
a je citlivy ke strukturalnim zmenam lipidu

» Rozsah vazby a nasledne intenzita fluorescence je
oviivhevana

S ZMENGUNZYAIPIdNPECKING S
* mempranevym poiencialem

* plritemnestiisera, piH allonteveu sileu
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VYUZITI MC540

Pomoci MC540 Ize monitorovat

P strukturalni zmény membranovych fosfolipidt (zmény
asymetrie) behem, proliferace, diferenciace a apoptozy.

» jemné rozdily membranovych lipidtiu podobnych bunék
(nadoreve vs. nenadorove, senzitivni vs. rezistentni)
EIE=2

“leoserlipid packing™ (rozvelnevanii { ZVA/SENd flUerescence

‘more tight packing* (Upeviovaniys s snizena flliorescence
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,LIPID DROPLETS*

AKUMULACE LIPIDU'V CYTOPLAZME
Nile Red

p akumulace lipidevych kapenek (lipid droplets) v
cytoplazme bunek (pusobenii lipidovych latek, indukece
diferenciace a apoptozy. )

p obsahuji neutralnitlipidy: (ebvykle tracylglyceroly nebo
estery cholesterolu)

za nermalnich pedminek - zasobarna energie a
cholesteroelu

P souvislest s regulaci precesul diferenciace: a apoptozy
eI zcela epjasnena
piverescencnitaviverNIENRENIFIE=IRa )

cithive vitalnitbamnvenitlipidovyeh kapenek
Cﬂyul"":.ﬂ.';'é?;:‘;
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Box 2 | Intracellular cholesterol regulation

Early sorting
Late endosome endosome

Lipoprotein
hydrolysis
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ER Cholesterol

storage

‘q Cholesterol i %_‘_L: —

LDL receptor

&—LDL
a Lipoprotein uptake

Recyeling
endosome

Plasma membrane

e Cholesterol efflux

IE’- free chnker.t&mlI




Martin S. and Parton RG, Nature Rev 7, 2006
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Figure 1| The formation of lipid droplets. a | The formation of lipid droplets (LDs) as monitored by
the use of a caveolin-truncation-mutant—green-fluorescent-protein fusion protein (Cav3"-GFP).
Before fatty acid addition (t = 0 min), Cav3"-GFP localizes to the endoplasmic reticulum (ER) and
Golgiregion (the image has been inverted to show dark staining for GFP). After fatty acid addition,
LDs appear throughout the cell within minutes (the t = 30 min image is shown here). For a movie of
this process, see the Further information. b | In the current model of LD formation, neutral lipids are
synthesized between the leaflets of the ER membrane. The mature LD is then thought to bud from
the ER membrane to form an independent organelle that is bounded by a limiting monolayer of
phospholipids and LD-associated proteins. Some of the best understood LD-associated proteins
are members of the PAT (perilipin, ADRP and TIP47-related protein)-domain family of proteins.
Part a modified with permission from REF. 8 © {2004) The American Society for Cell Biology.



EXPERIMENTALNI CILE

Detekce zmen viastnosti bunecnych membran a
metabolizmu lipidu

PO pUSOLENI
vysoce nenasycenych mastnych kyselin (AA, DHA),
butyratu sodneho (NabBt)

\/ASEUVISIOSt S PrecCEsy preliierace, dilerenciace a
2[POPLOZY

PrUtekeVerCyIomEe
FACSCalibur (Beckton Dickinson), argonovy:laser4s86nm

CellQuest (BD)
Gﬁﬁﬂ:ﬁﬁg




Name Parameter
control FL2-H

control et FL2-H
AA50 FL2-H

NaBt3 FL2-H

AA+NaBt3 FL2-H
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LA | ' L L LI |
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control et FL2-H
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NaBt3 FL2-H
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Kombinace MK s TNF a CH11

LIPID PACKING (MC540) MITOCHONDRIAL POTENTIAL (TMRE)
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LIPID PACKING (MC540)

L sensitive A2780
CONTROLS : Name
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Nile red FL1 H

control FL1-H
control et FL1-H
DHA50 FL1-H
AA50 FL1-H

NaBt3 / FL1-H

L AA50+NaBt3 FL1-H
aboratory 3/

ukmelus DHA50+NaBt FL1-H
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Buﬁky karcinomu LIPID PACKING (MC540)

kolonu (HT-29)
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Usinkyilipidevyichiemulziinaiburiky lidské
leukemicke linie HLC-60
Koncentracne (0,2 — 0,001%) a casove (24-72 h) zavisle
& zvySeni akumulace triglyceridt v cytoplazmeé
& zvyseni produkce RMK
& snizeni poctt bunék
& zvySeni mnozstvi bunék v subG0/G1 populaci

¥ snizena viabilita

INejcitlive]i reagovaly: bunky na pusebeni' ©megavenu (it ele))
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Akumulace lipidu Produkce RMK
flow cytometrie —Nile Red flow cytometrie-DHR-123
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malé oblasti proteinu a lipidu v membrané s unikatnim
slozenim lipidu — bohaté na cholesterol.

Tiyto struktury jsoul funkcne zahrnuty

V: kempartmentalizacl, moedulacs a integraci bunecnyeh
signalu a tak moeduluji dulezite procesy: jako

pPURECHY. Iust, prezitira adhez.

VNIVIKSseulzakiadnitslozkeu lipidovyehmaitula predpokiada
Se, zemapr. DIHAIMUZE CastEChE PuSehit ZV/SENIMIaZoVeE
separacelipiduN membrane.

StrukturainitntegrtaitiRiar cavenlaerseulzakladnitpre
premVINN K EaVEGIIREINaNEANN CIDE 6N SEUNEZaRYAVALER
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0

Liquid-ordered phase Liquid-disordered phase

Free energy is directly proportional to
the boundary length

Fig.2 | Mismatch of hydrated phospholipids and the intercalation of
cholesterol as a driving force for a phase separation into liquid-ordered and

@

-disordered phases. (Figure courtesy of P. Kinnunen.)




Modulace lipidu (DHA)— lipidove rafty — modulace signalu TNFR

TNFR1

! f TCR

0 U0 g |
Non-raft 11l 1 HH l.ipid raft

FADD Monomeric Fas  Pre-associcied Fos :

(Type 1) (Type 1] _nui_
A
= ||

FasL '
—I-

Complex |

-:::.;:::I cIAPo” IO Cﬂmpfex i Oﬁ \ 0
%00

T -'x /
| e ' poor NF-xB S, oo MNF-xB
Poor caspase activation Caspase activation activation v Achivation

No Cell Death Cell Death

caspase-8
activation,
Anti-apoplosis,
Inflammation

Figure 2. Examples of How Lipid Rafts Can Modify Early Events in TNFR Family Signaling

{A) In activated CD4™ T cells, Fas is excluded from lipid rafts. Outside of lipid rafts, Fas Is likely to be monomeric. After engagement by FasL,
although FADD and caspase-8 are recruited to Fas, they do not signal efficiently for death. Upon TCR restimulation, Fas translocates into
lipid rafts where it tends to preassociate. Within lipid rafts, upon FasL binding, FADD and caspase-8 are recruited to Fas where caspase-8
can autoactivate and trigger cell death.

{B) Upon TNF binding, TNFR1 translocates into lipid rafts wherein complex | formation takes place and results in the activation of NF-xB.
Through mechanisms described in Figure 1, NF-xB can inhibit caspase activation within complex Il. When cholesterol is depleted, lipid raft
structure is disrupted and complex | forms outside of lipid rafts and cannot signal efficiently for NF-xB and therefore cannot inhibit death
induced by complex Il. The thickness of the arrows Indicates relative efficiency of each signaling pathway.




VNMK fyzicky interaguji s mitochondrialni membranou, meéni jeji
permeabilitu oteviranim MTP (membrane permeability pores) a
snizuji tak membranovy potencial.

DHA je prednostné inkorporovana do kardiolipinu, fosfolipidu
vnitrni mitoch. membrany. To souvisi se stupném nenasycenosti,
iIndukci oxidativniho stresu, uvolnenim cytochromu c a apoptozou.

VNMK moduluji hladinu proteinu rodiny Bcl-2 (Bid, Bcl-2), které
intereaguiji s lipidy mit. membrany. Kardiolipin je oznaCovan jako
Jipid receptor” pro Bid.

Zvysené mnozstvi VNMK vyvolava oxidativni stres (produkce ROS,
NOS a lipidova peroxidace




Kardiolipin

-Difosfatidyl glycerol, glycerolfosfolipid

CH,-0-C0O-CH,-CH,-CH,;-CH;-CH,-CH,-CH,-CH:CH-CH,-CH:CH-CH,-CH,-CH,-CH,;-CH-
|
CH-0-C0O-CH,;-CH,-CH,-CH,-CH,-CH,-CH,-CH:CH-CH,-CH:CH-CH,-CH,-CH,;-CH,-CH-
|
CH;-0
|
"O-P-0-CH,
|_| ‘ This iz diphosphatidyl glyvcerol or "cardiolipin" which was
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|'| ‘ conditions. It is also found in bacterial membranes.
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Kardiolipin v mitochondriich

- asymetricka distribuce na vnitrni membrané mitochondrii
- ze 60% lokalizovan na vnitrni stranée IMM

-dulezitost translokaci (apoptéza! — analogie: fosfatidylserin v
plazmatické membrane)

- vyznamny cil oxidaci

- diivody: ¢asté dvojné vazby v molekule, lokalizace v mt
(vysoka produkce ROS)

- oxidace CL — zmeny struktury a funkce maji dalekosahlée
dusledky! (vyznamné ovlivnéni funkce mitochondrii,
uloha v apoptoze — souvislost mj. s vylitim cytochromu c

atd.)
Cﬂ,,.l"":ﬂ.';'.!?ag




Zmeény v mnozstvi/lokalizaci kardiolipinu:

- Apoptoza — translokace na vnejsi €ast vnitrni membrany
mitochondrii

- Oxidace CL — poskozeni nebo degradace CL

- méreni mnozstvi mitochondrii v bunce (zdrava, neapoptoticka)

Meéreni mnozstvi kardiolipinu v bunkach:

@




Epidemiologicke studie — sniZzena incidence nadoru kolonu v populacich
konzumujicich velke mnozstvii -3 VNNK z morske stravy

Experimentalnii studie — -3 VNMK inhibuji karcinegeny-indukevanou
karcinogenezi a redukuji rust transplantevanych nadoxu u laboraternich zvirat a
snizu|ir proeliferaci a indukuji apoptozulu naderevy/ch bunek koelonu in Vitro.

Klinicke studie — ERPA a DHA inhibujit proliferaci epitelialnich bunek koelonui u
pPacientul s adenomy: a Vi/sekymi zikeminadoereVene GREMOCHENI
Dedavanitrybihe eleje snizuje proliieraciVviepiteluiprlehalicimurke Chirurgicky
EdstranEne nadoioVeErkani:

Dujezitelll
ERAENDEAREMEMIVAemEsstazuNRermalRIcChrk/pia kol GRURUNKRTS
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Vyzkum molekularnich mechanismu
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Fig. 1. Effect of dietary fatty acids (corn oil, menhaden oil, golden algae oil) on the growth of WiDr tumor in athymic mice. Tumor weights were
estimated using the formula (tumor weight in mg = A x B X (/2) where A, B, C represent the three perpendicular diameters of the tumor in
millimeters. Each data point represents the mean = SEM from 5 to 6 animals. P-values were compared to 24% corn oil. Label keys: *,
P < 0.05; %=, P < 0.01 at day 53; —, 24% corn oil treated; B, 8% corn oil treated: A, 8% corn oil and 16% menhaden oil treated; O, 8% corn oil
and 16% golden algae oil treated.




MECHANISMY na tkanové a bunécné urovni

» Modulacni efekty na cytokinetiku (proliferaci, diferenciaci a
apoptozu)

» Pozitivni u€inky na patologii nadoru — inhibice metastaz a
angiogeneze, redukce kachexie a vedlejSich ucinku chemoterapeutik.

» N-3 VNMK zcitlivuji rizné typy nadoru (prsu, sarkomy,
leukemie) u exp. zvifat i ruznych typu nadorovych bunék v kultufe k
pusobeni protinadorovych Iéku (napf. doxorubicin, 5-FU, CTP).
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slozeni mastnych kyselin v membranovych fosfolipidech
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Dietary n-3 PUFAs | | Dietary n-6 PUFAs

i
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FIGURE 2. Hypothetical scheme showing potential mechanisms whereby n—6 polyunsaturated fatty acids (PUFAs) and n—3 PUFAs may promote and
suppress carcinogenesis, respectively. In initiated tumor cells. phospolipase A.. cyclooxygenase 2. and lipoxygenases are often overexpressed. which leads to
overproduction of arachidonic acid (AA. 20:4n—6)—dernived eicosanoids that augment inflammation. Nitric oxide, which is elevated in inflammation. 1s
mmplicated 1n both the initiation and the progression stages of carcinogenesis. Nitric oxide may stimulate tumor growth and metastasis by enhancing the
angiogenic and migratory abilities of tumor cells. Dietary n—3 PUFAs reduce the desaturation and elongation of lineleic acid (18:2n—6) to AA. the
incorporation of AA into membranes, and the biosynthesis of AA-derived eicosanoids; suppress inflammation; stimulate apoptosis; up-regulate the expression
of genes coding for antioxidant enzymes: and thus inhibit tumor growth and metastasis. + and solid arrows, stimulation; — and dashed arrows. suppression;

T .increase. EPA. eicosapentaenoic acid (20:5n—3): DHA. docosahexaenoic acid (22:6n—3): ROS, reactive oxygen species; RINS, reactive nitrogen species.

Am J Clin Nurr 2004:79:935-45.




kyselina arachidonova endotoxin
: cytokiny
aktivace

mitogeny
COX-1 COX-2 inhibice glukokortikoidy
konstitutivni indukovatelna
l l selektivni inhibitor COX-2
zaludek mista zanétu
strevo - makrofagy
[=Ye \V14)Y;

- synovialni bunky
krevni desticky

Gﬁkﬂ:;?ig




1 l cytokines, growth factors
tumor promoters

pii=
Platelets COX-2
Endothelium (. COX1 No— ) * ; tromal
Gl tract NSAIDs / Lo munn?u:gla:r cells
Kidney Celecoxib

/ | \ Rofecoxib j \.

Ll o
[Tissue Homeostasis|

Figure 1. COX 1soforms include constitutive COX-1 which 1s
involved in normal tissue homeostasis and inducible COX-2
which is upregulated at sites of inflammation and in colorectal
neoplasms. NSAID inhibit both COX isoforms, whereas COX-
2 inhibitors are selective for the COX-2 enzyme. TxA, = -
thromboxane.




Interakce n-3 PUFAs s AA
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COX-2 1 5-LPO stimuluji bunécnou proliferaci, inhibuji
apoptozu a mmdukuji neoangiogenezi

Cancer cell
proliferation




Molekularni mechanismy COX-2 a NSAIDs

Cell membrane

phospholipids

Frostaglandin
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!
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l
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Fig. 4. Molecular mechanisms for COX-2 and NSAIDs. The right part of the model illustrates the prostaglandin synthesis pathway as well as the
subsequent receptor signaling—the specific prostaglandin receptors as well as the non-canonical EGF receptor pathway. As the result of
inhibiting COX enzymes, accumulation of arachadonic acid would directly promote apoptosis and attenuation of positive feedback to
proliferation and survival through receptors. The rest of the figure demonstrates several COX-2 independent mechanisms proposed for NSAIDs.

Since, not all NSAIDs are able to act through these mechanisms in every cell type, a brief table is attached to summarize the particular NSAIDs
used in each experiment as well as the cell lines involved.
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Fig. 2. 4, scanned mmage of hybridized human oligoarrays con-
taining 3.8 k genes. Total RINA from CaCo-2 cells, treated with
DHA for 48 h, was used for microarray analysis as described in
“Matenials and Methods.” A red color image of spots represents
induced genes, green spors indicate repressed genes. B, scatter plot
view of gene expression. Expression intensity Cy5:Cy3 ratios of
untreated versus DHA-treated CaCo-2 cells. The ratios (Cy-3:Cy-3)
of genes that have =2-fold expression are considered mnduced. and
those with =0.3-fold expression are considered repressed. Approx-
imately 504 of 3800 genes (13%) were expressed in DHA-treated
cells.
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Fig. 3. RT-PCR walidation of selected genes listed in Table 1. Differential expres-
sion of potential molecular targets modulated by DHA i CaCo-2 cells is shown on 2%
agarose gel.
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Fig. 6. Effect of DHA on iNOS-posttive and apoptotic cells. Percentage of apoptotic
cells was determined by DAPI staining. DAPT-positive cells with characteristic nuclear
condensation and DINA strand breaks for apoptosis were counted from 10 1dentical fields
using a fluorescence microscope (Olyvmpus) with x40 magnification; bars, =5D.
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