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Upraveno podle: Petrasek R. et al.,
1970

DUsledek stridani 24 h hladovéni
a nasledné realimentace
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Tydny adaptace




(Nevada, USA)

Dobovy kontext

Vi

= Jestlize dojde k celotélovému vystaveni ionizujicimu zareni, dochazi k rozvoji tzv.
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Formy nemoci z'ozareni (mys)

Pribéh nemoci zavisi zejména na

1) davce ozareni
2) na druhu a celkové , kondici“ organismu.

Forma nemoci z ozareni Davka Hlavni oblasti postizeni

Dienova (ma smysl ‘) 0.1-6 Gy Kmenové buiiky K.D.
Strevni 5-10 Gy Epitely, zejména streva
Centralné nervova 100 Gy viz vyse vCetné C.N.S.

1) (do 10t GV) zvladnuti teto formy rozhoduje o preziti organismu

Pozitiva:

1) vysledky uplatnitelné v radioterapii nadoru

2) objev kmenové bunky krvetvorby

3) radiaci utlumena krvetvorba - model pro studium req. schopnosti sav€iho org.




Dalsi vychodiska vztahujici se k problematice

Prof. Milan Pospisil — oddéeleni radiosenzitivity BFU

Drivejsi nahodna pozorovani'in vivo ukazaly, ze:

zvirata se_spontanne vyssi kapacitou lipogeneze | (RQ >1)
a aktivovan: /IIJ energetick '/m metapolismem

Se vyznacuji celkove vyssi radiosenzitivitou 11T

Otazky:

Do jake miry a jakym zpusobem muze urcita

metabolicka orientace jedince

- OVIIVNIt CelKeVoUzdatnost a 0d61Nnostvuci pronikave radiaci 7.

- Jakilze tyto viahy detailneji studovat, MetodICKy pPoacnyT?:
VySiedeksvhodnermetodickelpropojent)

4
CllE podmbnéjs‘f vymazenf vztahti mezi

pecifickou metabolickou._orientaci a
cChovanim obnovnych bunecnych pop.




Vlastni vysledky u mysi
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Fig. 2. Incorporation of '*I-UdR into DNA synthesising bone marrow cells of control (interval *0")
and 1—6 weeks adapted mice measured on day 10 after sublethal (5 Gy) whole-body irradiation;
two independent experiments. b: p < 0.01 vs. control animals (experiment II); bb: p < 0.01 vs.
animals adapted for | week to intermittent feeding (experiment I).

Fig. 1. Incorporation of U'“C-glucose into total lipids (M) and total fty acids (@) in realimghted
and fasted mice (open symbols) in the adipose tissue, liver and bone marrqw of control (intery

and 1—S5 weeks adapted animals. a: p < 0.05, b: p < 0.01, ¢: p < 0.001 a\gompared wi

values.

Kozubik A., et al.: Gen. Physiol. Biophys. 7, 293-302, 1988

IF x Model r. utlumené hemopoézy:
Detailn&jsi vymezeni vztah( R Q > 1

upraveno podle: Petrasek R. et al., 1970

Tydny adaptace




C57BL/10% 87 Gy
100

Prezwanl”
C a IF mysi
g po ozareni

survival %o
o
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(3 kmeny)

. Dynamika vyjadfujici
B0 vliv délky adaptace
na celkové radiorezistenci
T ke 30. dni po ozareni
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survival %o

( CBA xC57 BL /10) Fy 4 95 Gy
100

Figure 1. Influence of the extent of intermit-
tent feeding regimen on the survival of mice
irradiated after 24 h realimentation. C = con-
trols, IF, - IFg = animals adapted to intermit-
tent fasting fora period of 1 to 6 weeks. 20 to 40
animals per group were used. The informa-

tions on statistical significance referto differen-
days afterirradiation ces between control and experimental groups.

survival %
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IFy IRy IF31F, IRy

Kozubik, Pospisil: Intermittent fasting and resistance

Protective effect of intermittent fasting on the mortality of gamma-irradiated mice
A. Kozubik, M. Pospisil

Strahlentherapie 158 (1982), 734-738 (Nr. 12)
Institute of Biophysics, Czechoslovak Academy of Sciences, Brno, Czechoslovakia
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DALSI MOZNE OBLASTI UPLATNENI

Poznani mechanismu pusobeni latek lipidové povahy,
zejména VNMK a jejich derivatu,
V.mezi- a vnitrobunecnych komunikacich podilejicich se

V. Iiegulaci CYIOKINELIKY. (proliferace, diferenciace a apoptozy)
v kontextu jejich interakci s

- fyziologickymi regulatory rustu,
- environmentalnimi polutanty
- vybranymi farmaky.

Jednim z praktickych cilli je vyuzit tyto znalosti v ramci pfipravy
lipidovych nutricnich preparatu, pripadné cytostatik.




Efekty zavisi na koncentraci — dalSi dukazy z oblasti nadorové problematiky:

VLIV KONCENTRACE NENAS’YCENYCI-VI MASTNYCH KYSELIN
NA PROLIFERACI NADOROVYCH BUNEK - shrnuti (do r. 1985)
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D.G.Cornwell and N.Morisaki, Free Radicals in Biology. Vol.6, 1984



FACSCalibur

KONFOKALNi MIKROSKOP LEICA




STRUKTURNI ULOHA -
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NEODDELITELNA OD BUNECNYCH FUNKCI



Cytoskeleton

Lipids Glycosylphosphatidylinositol (GPI) (\\l Proteins ? Cholesterol
|

\
/ Carbohydrate

Pietzsch J et al.,
Figure 2 | The Fluid-Mosaic-Model of the cell membrane. Like a mosaic, the cell membrane is a complex structure made up of Nature Reviews
many different parts, such as proteins, phospholipids and cholesterol. The relative amounts of these components vary from L
membrane to membrane, and the types of lipids in membranes can also vary. October 2004

Zajisténi vetsiny biologickych funkci se neobejde bez unikatnich interakci
lipidovych komponent » :
Jejich modulace mohou vyznamné menit intenzitu a také smer sign. transdukce

1) napf. tzv. lipidovych rafti — membranovych lipidovych mikrodomén obohacenych o a cholesterol



Dynamicky charakter biologickych membran (model)

PNAS November 11, 2008 | vol. 105 no. 45 17367-17372




MOLEKULARNiI MECHANISMY pusobeni w-3 a w-6 VNMK
(mediatory a modulatory bunécéné signalizacni sité)
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Predpokladané interakce slozek diety a endogennich regulatort
cytokinetiky epitelialnich bunék kolonu

DIETARY PUFAs DIETARY

(n-3, n- 6) FIBRE rorTone
APOPTOTIC A APOPTOSIS

?| EICOSANOIDS 4—} BUTYRATE
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CELLS g

\ 4
CYTOKINES
(TNF-0, FasL, TRAIL)

CRYPT

PROLIFERATIVE

Kovafikova M. et al. Eur J Cancer 2000 Hofmanova J. et a. Eur J Nutr 2005
Kovafikova M. et al. Differentiation 2004  Hofmanova J. et al. Cancer Letters 2005

Hyzd'alova M. et al. Cytokine 2008 Vaculova A. et al. Cancer Letters 2005
Hofmanova J. et al. Mol Nutr Food Res 2009
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PUFAs (AA, DHA) zvysuiji citlivost nadorovych bunéek kolonu

k apoptoze indukovane butyratem nebo cytokiny rodiny TNF

EurJ Nutr (2005) 44: 40-51
DOH 10.1007/500394-004-0490-2

Jifina Hofmanova Interaction of polyunsaturated fatty acids
Alena Vaculova

Antonin Lojek and sodium butyrate during apoptosis
Alois Kozubik . .
in HT-29 human colon adenocarcinoma cells

DOI10.1002/mnfr. 200800175 Mol. Mutr. Food Res. 2008, 53, 5102-5113

Research Article

Human fetal colon cells and colon cancer cells Avallable onllne at wwwsclencedirect.cam

respond differently to butyrate and PUFAs sorancs (@ormuer: ( 'éNCER

Jifina Hofmanova, Alena Vaculova, Zuzana Koubkova, Martina Hy2d alova Comcer Letlors 218 GO0Fy 334
and Alois Kozubik
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Polyunsaturated fatty acids sensitize human colon adenocarcinoma
HT-29 cells to death receptor-mediated apoptosis

Available online at www.sciencedirect.com
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Shrnuti a zavery (teoreticko praktické dopady)

Lipidy patfi spolu s proteiny a sacharidy mezi hlavni slozky vyzivy.
Dulezité je nejen jejich mnoZstvi a kvalita téchto zivin, ale také
casove rozlozeni jejich pFijmu.

Lipidy jsou nejen vyznamnym zdrojem energie, ale
predstavuiji i jedny z hlavnich stavebnich kament bunék.

Kromeé strukturni ulohy (jako sloZky membranovych fosfolipidti)
je neméné podstatna rada jejich funkénich viastnosti.

Zmeény spektra mastnych kyselin (MK/VNMK) v membranovych
strukturach maji dopad nejen na fyzikalne-chemické viastnosti
(fluiditu, konformaci apod.), ale zejména na interakce receptoru s jejich ligandy.

MK/VNMK tak hraji dilezitou ulohu v prenosu signall a funguji jako
intra- 1 intercelularni mediatory a modulatory b. signalizacni sité.

Proto patri mezi vyznamnée faktory schopné ovlivnit jak déleni a zanik normalnich,
ale i transformovanych bunécnych populaci, tak proces maligni transformace.




Hlavni mechanismy pusobeni PUFA v
bunecnych signalizacich

1) prime ovlivneni aktivity transkripénich faktoru regulujicich expresi genu
vyznamnych z hlediska cytokinetiky

2) produkce eikosanoidu pusebicich na prenos signalu rustovych faktoru,
cytokinu a imunitni system

3) predukce reaktivnich kyslikovych metabolitt (ROS) vznikajicich

peroxidaci lipiad.
Vyznamnym faktorem je mnozstvi lipidu v potrave.

Vysoké koncentrace VNMK (anebo pfilisna aktivace lipidového/fosfolipidového
Metabolismu) mohou nepriznivé ovlivnit bunécné funkce.

Tyto negativni uCinky VNMK Ize ucinne inhibovat (napr. NSAIDs)
a tak napomahat navratit deregulovany system k homeostaze.






UPLATNENI

latek lipidové povahy v kontextu

regulace CYLtoKInetkKy: (proliferace, diferenciace a apoptozy)
v kontextu jejich interakci s
vybranymi farmaky.




Cisplatin
(cis-diamminedichloroplatinum(ll), cis-DDP)

» one of the most effective and potent anticancer drugs;

» displaying clinical activity against a wide variety of
epithelial malignancies, such as lung, head-and-neck,
bladder cancer, and most notably in the treatment of
testicular and ovarian cancer.

serious (adverse

reactions), including renal and gastrointestinal toxicity,
peripheral neuropathy, etc;

both and of
Cisplatin structure courtesy of Mitch Miller (Net- Ce”s tO the drug “mlt its application.

Genics, Cleveland).




Biologicke ,,cile” cisplatiny
(adukty s DNA)

Novel Concepts in the Development of Platinum Antitumor Drugs

Intra-

(80-90%))
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(60-65%) | |

HsN.
N _-NH
p{” :

1,2 GpG interstrand

Inter- TS0

Curr. Med. Chem. — Anti-Cancer Agents, 2002, Vol. 2, No. 4 3

G
1,3 GpXpG intrastrand _a- f_l’ekVe’n ce
jejich vyskytu
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HgN—Fit—L

maonofunctional
G-adduct

Fig, (2). Types of cisplatin-DNA adducts and their frequency of formation.

(~2%)

L =CI', H;0, 5-R




Adamantylaminové Pt(ll) a Pt(IV)
komplexy

Dvojmocné Pt(ll)
(reaktivni s DNA)

LA-9

Cisplatina (1)

Syntetizované F. Zakem a spol.,

PLIVA — Lachema

Zak et al., 2004, J Med Chem,
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[Cl].,2100mM plasma |Cisplatin () | reactivity
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Cytotoxic action and molecular basis of cisplatin
ZH Siddik

NHn, .CI
~
NH, Cl
Cisplatin

/ Damage Recognition Proteins \

Checkpoints *
+ DINA Repair /
+ G1.5.G2 *

Arrest
@ Cell Survival

Y

Figure 1 e ; y: i i 1ati
csplatin-induced cellular effects. Cell death or cell survival will
depend on the relative intensity of the signals generated and the
crosstalk between the pathwavs involved. Some of the signaling
discussed m the text has been omitted for clarity

Molekularni podstata
cytotoxického
pusobeni cisplatiny
iniciované adukty DNA

B. smrt zavisi na

relativni intenzite
Signalu

LA-12 7

Oncogene (2003) 22, 7265-7279
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Oncogene

Oncogene (2003) 22, 7265-7279

U bunék rezistentnich
k cisplatiné je f-ce p53
(drahy vedouci k apoptoze)

Prispivaji k tomu

zmeény v regulaci
proteinu r. Bcl, Fas,

Survivinu, Glutathionu



,Dose-response” Krivky mTT test)

Nejcitlivéjsi k cis-DDP z panelu senzitivhich ovarialnich bunék
(H134, IGROV-1, OVCAR-3),s najniz§im % apoptézy (6-14%)
(Kolfschoten, G.M. et al., Gyn. Oncol., 2002)

udrzovana pridavkem cisplatiny
do kultivaéniho média (vysl. konc. 1 uM, kazda 2. pasaz)

A2780 A2780cis
120 Cisplatin: 1Cgg=1.34 uM 120 - Te— Cisplatin: ICg0=24.23 uM
ICqp=6.17 M [Cgq = 48.07 uM
100 - LA12:  ICgp=0.22 M 100 4 LA-12:  [Cgp= 1.40uM
= - L
2 8- S 80
> >
5 5 <
s s
= 60- o s 60- 18x
Q )
3] o
© ©°
ag\ 40 = BQ- 40 T
20 - 204 .
®/ Cisplatin ® . Cisplatin
LA-12 O LA12
0 - T T 0 _1 T T T i
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000

Concentration [UM]  Faktor rezistence (18:6) =3  Concentration [uM]

Fig. 2. Time- and dose—response effects on the survival of A2780 and A278(0cis cancer cell lines. The effects after 72 h exposure to cisplatin or LA-12 in a
concentration range between 0.3 pM and 256 pM were determined by MTT assay. The calculated drug concentrations inhibiting metabolic activity of cells by
50% (ICsq) and 90% (ICqq) are displayed for both derivatives. The results are expressed as mean + standard deviations (S.D.) of at least three independent
experiments; all concentrations were tested in three replicates.

Kozubik et al., 2005, Biochem Pharmacol




Rozdilny vliv cisplatiny a LA-12 na bunécny cyklus

A2 /780 (single staining)

A2780
UNTREATED CONTROL

G0/G1:43.5+25 %
§:33.2+6.0%
G2/M:17.3£55%

G0/G1:71.2+6.9 %
$:35.3:6.8%
G2/M: 14.0+3.0 %

G0/G1:71.2+69 %
$:158+22%
G2/M: 82 £1.3%

GOGY: 215 +£4.1% (%)
S: 352+ 4.3 %

GO0/G1:455 6.4 %
S:245+6.3%
G2/M: 24.0 + 6.7 % (*)

GO/G1:455+6.4 % (*)
S:33.2+31% (")
G2M: 21.3+86 %

LA-12(50)

GO/G1:27.6 £ 3.5 % (*)
S:49.12 + 7.4 % (#)
G2M:23.12+£54 % (#)

S

GO0/G1:54.1 £6.5 %
S:298+54 %
G2/M: 21.32+1.5 %

GO/G1:54.11+ 6.5% (*)
S:29.3+3.4 % (%)
G2/M: 16.6+32 %

Kozubik et al., 2005, Biochem Pharmacol



Rozdilny vliv cis-DDP a LA-12 na bunécny cyklus
A2780cis

A2780cis
UNTREATED CONTROL CISPLATIN(50) LA-12(50)
GO/G1: 442 +4.9% GO0/G1:17.9+6.8 % (*) GO0/G1:29.2+ 5.9 % (%)

S:389+32% S:66.0+4.9% () S:53.7 £ 2.6 % (*#)
G2/M: 16.9 +4.5 % ; G2/M: 20.7 £ 6.9 % G2/M: 19.8+ 0.8 %

G0/G1:51.1£4.4% G0/G1: 184 £10.0 % (*) G0/G1:24.3+ 6.3 % (*)
S5:335+£1.9% S:47.0+ 16.7 % S:41.1:28.1%
G2/M: 154 £2.9% 1346 £12.4% (x) ] I G2/M: 34.6 + 3.2 % (x)

GO0/G1: 66.3 £5.1 % G0/G1:439+5.0% (*) G0/G1:39.9+ 3.1 % (*)
S:2334£32% S:341+£50% S:37.0+£11.3 % (*)
G2/M: 104 +2.7 % : \ G2M:21.9+25 % (x) ¢ G2/M:27.5+ 7.7 % (x)

Kozubik et al., 2005, Biochem Pharmacol




Zaver: ucinky LA-12 a cisplatiny na b. cyklus se lisi dynamikou
a jsou u ovariarnich nadorovych linii liSicich se rezistenci rozdilné.

Detekovany hladiny proteinu:

- Cyklin A, B1, cdk2 (+ regulace b. cyklu);

- p21, Gadd45a (,,p53 target genes“ - regulace b. cyklu);
- Bax (apoptoza);

- Gadd 45« (,,DNA repair®); rr—

Cdk1-cyclin A

- Mdm2 (regulace stability p53)

Cdk4-cyclin D
Cdk6-cyclin D

I

/

Cdk2-cyclin E




Hladiny proteinti regulujicich bunéény cyklus (cyklin A, B1,
cdk2) u bunek A2780 a A2780cis po pusobeni LA-12 a cisplatiny

6 h 12 h 24 h
A2780 A2780cis A2780 A2780cis A2780 A2780ci

cyclin A

Fold increase .S 10 1110 1011 12

1012 1110 13 11

Fold increase 10 1008 10 12 11 10 1010 10 12 08

Fold increase 1.0 09 9 0o 10 1111 10 11 12 10 1313 10 14 12

Nebyly pozorovany zadné zmény




Exprese PARP a p53 (Western b.) u A2780 a A2780cis

Equitoxické koncentrace
; : , cis-DDP indukuji vysSi
(a) PARP = - expresi proteinu p53
24h (teoreticky vysSi
posSkozeni DNA, nez po
48 h o
apl. a tudiz by
cis-DDP méla pusobit
efektivnéji),

Nebylo tomu tak, tzn. ze
by musi existovat jine.
napr. s poskozenim DNA
nesouvisejicimechanismy.

(0€)
une|dso

(0¢)
unepdsmn

w
H

ﬁ

1.9*% | 0.2%

56+ | 7.0+

5
72h 20% | 28%

(d) p-actin W | 2kDa

Fig. 8. Western blot analyses of (a) PARP (upper panel) and (b) p53 (middle panel) protein levels in A2780 (left panel) and A2780cis cells (right panel). The
cells were not exposed (untreated controls) or exposed to ICsg or ICgg concentrations of cisplatin or LA-12 and harvested at 24 h. 48 h. and 72 h of sustained drug
treatment. One representative experiment of at least three is presented. Table (¢) contains values of p53 expression quantified by densitometry (mean &+ S.D. of
at least three independent experiments). The symbols (¥) denote significant difference (p < 0.05) from untreated control; (#) denote significant difference
(p < 0.05) between equitoxic cisplatin and LA-12 effects. Equal loading is documented by detection of (d) B-actin (bottom panel).

Kozubik et al., Biochem Pharmacol., 2005




Detekce produktil genu activatelnych p53 spojovanych
se zastavou b. cyklu, ,,DNA repair* a apoptézou po
pusobeni cisplatiny nebo LA-12

6h 12 h 24 h

A2780  A2780cis A2780 A2780cis A2780 A2780cis

o

Es S
& & S0
\'b \Plf Q\'ll} "\I"

S &
Analyzy potvrzujici

10 1512 10 32 3

A2780

-

- 4 v €asnéjsich int.
10 3529 10 -115 DS

o 10 12 1.2 u bunék A2780

|amasns|

10 09 10 10 09 10 1010 1.01.0 10 1.0 1.0 1.0 0% 1.0 09 08

Zadné zmény na
urovni hladin

Fold iMfeaze 1.0 ) 0 10 10 12 10 1.0 1110 12 08 1.0 1.0 09 1.0 09 0.8




Tyto nase vysledky, i kdyZ plné nevysvétluji pusobeni

Cooolnal oo se zarazuji mezi ty pristupy, které
vyzkum platinovych cytostatik posouvaji do novych oblasti.

RINA

pProtemny,
CylosKkeletalnrrilamenta
tNioly= obsahujiciimolexuly:
MeMmpranoeveTosiolipidy,

Y VYV V V

kaskad regulujicich déleni a smrt bunék




Predpoklad




LA-12 indukuje ,,upregulaci® proteint DR5, mRNA a zvySuje
zastoupeni DRS v lipidovych raftech

Zastoupeni DR5 a DR4 v membranach | — HCT 116 — Celkove z?:ltfg/l)]peni DR5

Celkové hladiny DR5

DR expression level (MFI)
fold of control

cisplatin {«M)
LA-12 (uM)

cisplatin
LA-12

Lokalizace DR5 v lipidovych raftech



Nase dalsi predbéezné vysledky naznacovaly

(provedené na umelych lipozomalnich strukturach vyuzitim kalorimetrie)

ze zatimco ani cisPDP ani' LA-12 samy. o sobée nemeni viastnosti lipozomu,
pridani AA vyznamneé meni charakter termogramu

ve smyslu zvyseni_ membranove fluidity.
Koembinace AA's cis-DDP anebo s LA-12 naznacily tendence k fazove separaci
(zmeny nebo objeveni'se druheho piku).

Iyto piky se po kKombinaci: AA'S cis-DDP vs. AA's LA-12 lisily.




DPPC + CP DPPC+LALZ DPPC + AA DPPC + DHA

1.5mIIK

15mI/K
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Vliv CP na DPPC multilamelarni lipozomy Vpliy LA 12 na DPPC

Po 50uM AA pozorujeme sniZeni piku .. .
odpovidajciho predpfechodu je zfejmé, ze tendence zmény

ROZd ily C P VS L A_ 1 2 a zaroven rozsifovani hlavniho fazového je podobna jako po AA.

prechodu
pfitemz se entalpie pfechodu neméni.
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Conclusions:

» In two ovarian cancer cell lines, differing in _cisplatin sensitivity
(resistance to _cisplatin),

»we observed a different type and dynamics of cell cycle modulations
after cisplatin vs. LA-12 treatment. Although cisplatin is a markedly more
potent activator of p53 and should be more effective in cell death induction,
LA-12 was a significantly more potent cytostatic and cytotoxic agent;

» This might be related to a different mechanism of DNA repair adducts (it
has been shown that cisplatin-DNA and LA-12-DNA adducts differ from each other),

or to different mechanisms of cell cycle regulation, including Gadd45a
accumulation and activity of CDKIs, such as p21wafl/cipl.

» Our results indicate that also

other mechanisms of the effects of LA-12,

which are independent on DNA damage, may exist
that are related to changes in phospholipid metabolism
and cell mebrane chracteristics.



In vitro studies:

Zak F., Turanek J., Kroutil A., Sova P., Mistr A., Poulova A., Mikolin P., Zak Z., Kagna A., Zaluska D.,
Neca J., Sindlerova L., Kozubik A.:
Platinum(lV) complex with adamantylamine as nonleaving amine group:
against a panel of cisplatin-resistant cancer cell lines.
J. Med. Chem. 2004 Jan 29; 47(3):761-3.

Turanek J., Kasna A., Neca J., Kvardova V., Knétigova P., Zaluska D., Horvath V., SindlerovalL.,

Kozubik A., Sova P., Kroutil A., Zak F., Mistr A.:

New platinum (IV) complex with adamantylamine ligand as a promissing anticancer drug:
towards A2780/cisR cisplatin-resistant cell line within

homologous series of platinum (IV) complexes.

Anticancer Drugs. 2004; 15:537-543.

Kozubik A., Horvath V., Svihalkova-Sindlerova L., Souéek K., Hofmanova J., Sova P., Kroutil A.,
Zak, F., Mistr, A., Turanek J.:
High effectiveness of platinum(IV) complex with adamantylamine in

Biochem. Pharmacol. 2005; 69:373-383.

Horvath V., Blanarova, O., Svihalkova-Sindlerova L., Souéek K., Hofmanova J., Sova P., Kroutil
A., Kozubik A.,.:

Platinum(lV) complex with adamantylamine in ovarian
cancer cells.

Gynecol. Oncol. 2006; 102:32-40



In vivo studies:




UPLATNENI

latek lipidové povahy v kontextu

regulace CyLoKINeuKy: (proliferace, diferenciace a apoptozy)

v kontextu jejich interakci s
vybranymi farmaky.

Jednim' z praktickych ciiu je vyuzit tyto znalosti vV ramci pripravy.
lipidovych nutricnich preparatu, pripadne cyiostatik.




Vyuziti mechanismu pusobeni pt-cytostatik jinych
nez tech, které primo souvisi s poskozenim DNA

»prenos signali“ UCINEK
embrana-cytosol-jadro

zmény

fluidity apoptéza

metabolismu
PUFAs

membran
ovlivnéni

>

bunécny
cyklus a
proliferace

poskozeni
generace cytoskeletu,
(LA-12) oxidativni

stres...

NEZNAME INTERAKCE

Podstata moznych navrhu projektlti — prozatim neuzavreno






NSAIDs H. pylori (ﬁﬁ Fig. 1. Schematic presentation of arachidonic acid

NSAIDs . metabolism in the context of gastric tumorigenesis.
COXiBs Infection The expression of cyclooxygenase (COX)-2 and

» ; ] % microsomal PGE synthase-1 (mPGES-1) is induced
[Arachldonlc acndJ _TLRs_ : : .

by Helicobacter pylori (H. pylori)-associated

' inflammatory  responses. The  simultaneous
— NF-kB, MAPK expression of both COX-2 and mPGES-1 leads to
COX-1 ==lp COX-2 induction of the prostaglandin PGE, pathway,
‘ which results in macrophage accumulation. These

Cytokines macrophages are activated by infectious stimuli,

TXA — PGH Transcription factors resulting in the induction of tumor necrosis factor

/ (TNF)-o-dependent SPEM development and the
PG, ‘4— mPG ES-1 Chronic inflammation B promotion of Wnt signaling, which may contribute
PGF to gastric tumorigenesis. The induction of
angiogenesis and activation of epidermal growth

PGD G/{Fﬂ ) factor receptor (EGFR) signaling are also possible
l ’lnfectlon SPEM mechanisms of PGE, in tumorigenesis. COXIBs,

’ COX-2 selective inhibitors; NF-kB, nuclear factor-«B;

NSAIDS, nonsteroidal anti-inflammatory  drugs;
Macrophage accumUlatlon]’ - SPEM, spasmolytic polypeptide/TFF2-expressing

Ang|ogene3|s ‘ | Whnt promotion ] metaplasia; TLRs, Toll-like receptors.

EGFR activation £

[Gastric tumorigenesis}

Cancer Sci. 2009 Oct;100(10):1779-85. Epub 2009 Jun 23.
Prostaglandin E2, Wnt, and BMP in gastric tumor mouse models.
Oshima H, OgumaK, Du YC, Oshima M.
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( COX-2/mPGES-1)

p-Catenin
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QPEM, Wnty

Whnt signaling

activation
: Cancer Sci. 2009 Oct;100(10):1779-85. Epub
Q)eg radatlon 2009 Jun 23.
Prostaglandin E2, Wnt, and BMP in gastric
tumor mouse models.
Oshima H, Oguma K, Du YC, Oshima M.

(Preneoplastic lesions ) ( Adenocarcinoma )

Fig. 3. Schematic presentation of the canonical Wnt signaling and cyclooxygenase (COX)-2/prostaglandin PGE, pathway in gastric tumor
development. -Catenin mutations, SFRPs methylation, and downregulation of E-cadherin or B-TrCP can activate Wnt signaling in gastric cancer.
Cooperation of the Helicobacter pylori (H. pylori)-induced COX-2/PGE, pathway with Wnt activation leads to the development of gastric
adenocarcinoma. Without the induction of the PGE, pathway, Wnt activation alone does not cause gastric cancer development. mPGES-1,

microsomal PGE synthase-1.
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