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Abstract (thesis):

Palmarplantar erythrodysesthesia (PPHE)equently accompanies the therapy with a
continuous 5FU infusion or peroral capecitabine-E&J prodrug). In the most severe cases
this adverse effect leads to discontinuation of a needful therapycal 10 % uridine
ointment is used to prevent and treat the said adverse event. Nevertheless, this method is
not generally accepted as an effective one because it has never been proved in a
randomized controlled clinical trial. Most probably, a diredeet of a cytostatic compound

on the skin of hands and foots causes PPE. The toxicity~of iS mediated primarily by its
incorporation into RNA and by thymidylate synthase (TS) inhibition and subsequent DNA
synthesis disruption. The importance of partexu 5FU toxicity mechanisms varies in
different cell types. For choosing the best PPE local antidote it is necessary to find out which

molecular mechanism applies in keratinocytes.

We have chosen pyrimidine nucleosides as the most suitable compoundsefdodal PPE
therapy because the uridine ointment is already being used in several oncology centers in
the Central Europe. In order to find out theF& toxicity mechanism, we further tested the
effect of calciumfolinate (CF) which strengthens the TSimbim by 5FU. We studied also
uracil and pyridoxine as potential-BJ antidotes. We testedn vitro the individual
compound potential to prevent toxic-bU effects on the HaCaT cell line of spontaneously
immortalized human keratinocytes. We used threffatient and complementary methods of
cellular viability testingmicroscopical assessment of the evolution of morphological changes
documented in microphotographsnetabolic activity assessment by means of the MTT test

and measuring the cellular adherenagthin time by the RTCA test.

We confirmed that uridine significantly prolongs the cellular survival in #iéJ5resence.

We also confirmed that cytidine protects the cells to the same extent. Uridine prevdrits 5
incorporation into RNA and thus we canfied that this mechanism is crucial for theFb
toxicity in the HaCaT keratinocytes. When we added thymidine to uridine, further increase in
metabolic activity and prolongation of cellular survival occurred. This effect was rather
synergic than additive sathymidine solely did not prolong the cellular survival at all. This
means that thymidine prolongs cellular survival by abrogating TS inhibition only when the 5

FU incorporation into RNA is blocked by uridine. We confirmed this hypothesis also by
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experimants with calciumfolinate (CF). CF increased tHelbtoxicity only when the-bU
incorporation into RNA was blocked by uridine. CF did not increase-Hi¢ toxicity when

y2 LINPGSOGAGS O2YLRdzyR 61 a | RRSRU totigyS NB T2 N
mechanism from RNA incorporation to TS inhibition which can further be strengthened by

CF. When #U, uridine and thymidine were present in the cell culture medium, tHeJ5

toxicity was not increased by CF. This confirms the fact that TS inhibitionRyy iS

abrogated by thymidine and therefore CF cannot be effective asFb Joxicity booster.

Cytidine showed the same protective effect as uridine probably after its metabolisation to
uridine. Uracil showed only a significantly lower protective effect in carapa with uridine.

Deoxycytidine and pyridoxine did not prevent thé-B toxicity at all.

We confirmed that the 10 % uridine ointment application in PPE treatment and prevention
can be supported byn vitro results of the uridine 8-U antidotal effect ithe HaCaT cells.
This effect was further confirmed by several experiments on primary keratinocytes. From the
theoretical point of view, cytidine would be similarly effective as uridine when placed into
the ointment but the lower stability of this nucleogidcold storing requirement) makes its
clinical employment difficult. The combination of uridine with thymidine for further clinical

testing is advisable so that the protective ointment efficacy could be increased.

Key words: Palmarplantar erythrodysestheia, Haneoot syndrome, 5

fluorouracil, uridine, cytidine, thymidine
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5-FU: Sfluorouracil

.l xY o0A2f23A01t R2altdzally2alid ooA2F @LAfroAtAGRY
/I ¢tY OBUARAYOINRTF2aTFH

DPD: dihydropyridin dehydrogenasa

R/ ¢tY RS2EEOQUGARAYINRTF2aTF!L

—

dTMPRS2EEGKEYARAYY2y2F2aFt i o0GKe@YAREtt (o
R ¢tY RS2REdZNARAYUNRF2aTFHt {

FdU: fluorodeoxyuridin

FAUMP:5Ff d2 NP RS2E&@dZNARAY Y2y 2F2a 7Tt (

FTAU: fenylthio)acyklouridin

MTT: 3-[4,5-dimetylthiazot2-yl]-2,5-difenyltetrazolium bromk R2 @& G Sa i

a¢-Y YSUK2GNBE!t

NTCA: nondeguctive test of cellular activity

tt9VY LAJXNYHNYNYN SNE G KooRsidran®elr 6 KSaAS 6KIFyR
RTCA: real time cell analyser

{5{Y ftld2NEBfadAg Ft i az2Rye

¢{Y GevyARett i aeyidklal

¢e¢tyY GKEBYARAYOINRTF2aTFH

UDPGuridindifosfoglukosa

UF: uridin fosforylasa

UTP:Uk RAYGNRFT2a Tt @

11



Ol AUOAOOEAOEA bDGE

N
=
o
>\
.
Q)
T
—_
O
(@
@)
—_
©
T
OI
CI
O
ma

5-fluorouracil (5FU obr. 1 ¥  LJnjiphbdp.R$¥ SR 2 & (i dzLIKepecitabiRobrS2EA @A G njN Y ST
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1989; Wolpin and Mayer2008) Sy 12 y SOt R2dzON ¢ 6 A YIS N IBISR 32 RSNILS2 K
terapie kapecitabinem(Bigarzoli et al. 2002; Leonard et al. 2011; Yun et al. 2D10)LJnjA 1 (4 SNB
vyskytuie i + @A &t 2 & lcka 3Etn Rt AGIFtheldizRtéal. 2012; Leonard et al. 2Q1RPE
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nespecifick reake | SNI} GAy 208G & yI LN ioyYSvzdaaiN GeSi 2@ R K104 S
fluoropyrimidiny)v]i A QOONE @t T Syt K& LISNLI YVaaN { SNEk RS MKXEEDNLIG KR
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voblastechs@ & @ @¢thanick Yy | Y KE Yy NNjNLI Ry SOB@edON#2 oYy NTa G ON O
Yy I LJ2 @ NBblkastechis@elfou HistotoulJ2 (i y N Ojgho Ot & ® Scitgtoxicle YLJA & 2ra Sy N

Yy I 1Madsshibk et allLJ2 g Odze N (i f dzai2dz ONBGDBdz adG NI Gdzy O2 Ny
Kdza (2 G dz LI2viagtpoSikINIOR 2 & LIA P dze R © NpfdvozvojPrEMArEDitk et al.

2009)5 1 f ON dzot RSYS YSOKlIyArAayYeé GiyAaldz tton@2pA0OR !
Rf Iy N | LI & &112008)2 KanpASIA@R@MS1 8 tt 9 LinjA GeOON 1 GA
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sNRT g228Y G(2K23G2 .y808RE &G )0OKSB yiguEinoSpsu bhdrcindm8 NJ LIA A
kolorekta vede YNNY' S & y N kaSedtabinuR InjA] eLINR 2 S AE O K N WRVEM OR 6 &I Oy
Yy SOt R2 dzONOK yLAINE BRONREFN2 § P FLeoyisdsetial 20615 Wih dtal. £010)
YEAYAOLS & padetelSy S 1TES0 LA O1 6 Y UMD IYRYSY QBNEdEZ &y
kapecitabinuR2 OK+ T N 1S TYNNYSYyN ySOt R2dZONDR1 B§SEIYRA D =
LINE2S@dz ySOt Ry dzyNOR (i § &ofig@k24ayf xSy 2 O 2 ONOS ySO
LINE OSYy G 2RLEISRN yI  GSNIF LA A ILINRSGEEHNINNER @aPt FRS 12
L2 G ONI Sy A @S &a0dzRAA TFitI6SSyISL L122 YBS y{F ONNE | YISO (i 1LJI6
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g 6 Ay {(Léonard et al. 2011){ Yy NOSYN Rt @1@& OFLISOAGIOoAYdz a8
R2 LJ2 NHz6 2 @l y 2 dz @é NBBLIWPY fLIABRE Ndlodh|Zoe6)- St 2 R

bl 2L} 1 LINNLI RYS LINjSNHzZOSYNySE&NI 0 Gy $ 8 QN OK (i LIGjN VISR S
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2010) Vi SOK (iIr2REMnKNELI 1 Re al Y23y S ayNOSYyN Ri @gle& LINEB ay
PJeK2RYyS ft21ttyNZ ySo02 aeaitsSy20S LBRdOAGN | yGAR2
LINEGAYI R2NRG2dz O6AYY¥2dued &2 R2ABE NWOA RAPSEBE & & i 8§22
R2LI2NHz6 Syt GSNILAST A {Reé&O ylI Lnjo (vdaNGkoBningen étal.i 2 LI2 C
1992)
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(Zhang et al. 2012)

Inhibici dihydropyrid Yy RSK&@RNR ISyl &a& 65t 503 yehBewdlo dzNI OA €
etal.2008p t njA LRRtYN (12Y0AZ} OSbHbi 8AF DAzN) & LN U @ B
atSeays g6Aayy2aiGA GSNI MARYON2 6BENFREITAY NKD 01 XY
YySO LinjA L2 Rt (Kidep et dlIBB G It @ RPdey S Gé af Bripled ge |t
12Y0AYylFON (GS3I Fdz2NYz | 5t5 AYKAOAG2MPa 0612Y0
YSGIradriAO1SK2s 6A NEvhram@io/dl g &Y &121d260D AHyY2SY dR 2LIN
LINRosiNde s0,1 %uraclovouY | & G N (C#hicalTidls.gov identifikacdCT01100463)

M 2 dzNI OAt 2 @t aYakodpditentd)S 2000 AB5240ANR Bt v

LLX A1 OA  SEGNI | ( dz Lalsoni& iBeynd@sP¢ N19dZ A ® NdzS& 2 y 612t A
L2 0 NI dz2 N ON OK (llygSek af. 2q14; Wugdl ahd Guid W@B)Y A OY Sy S I Kt S
kYL tS 1@FtAGS REFEG o0Lkl2ddS {(lFadaadaieo as GSyl
T+Ht208yS yI .RA1ITSOK 69. abv

VIt AYINOGIESSE o6efl (Sad20tyl FLXATFEOS Sy2t ASyidyN
sobsahem kysdly @ Y S6 YN YIR2¥NBAR Py S ailidzRAA @01 ySL
VLINE Fé f | BA YVi2EYBt ¥ S ¢ (Wbt al. 2050y

t S NP Mplikagé pyridoxinu N> Y R2 YA 420 yée OK aidzRANOK yS@OSRf
(Kang et al. 2010; Ota et al. 2014)
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TGl BRE LI2 6z@ A 6 RnfigoOlKInj A f-BUB@DESO Kp mMB@WNS TA v (i Srer SNRIxt & Ny A

podstatou LJA &2 0 FYy Nodzz 1+ OK=Z (1 GSNB ayR aNBSRAIGUPHKINRBORRPK ¢

mechanismech:
1. Inhibiced K@ YARGf I G adaeyiKlFIae oc¢{oy¥$ahgauvBwdVP T dz2 NE

asS @t 0SS yI TSI GIAISYN zYopeaSh 20 | Y 2 P2 FRER!HRAE 20E 8ldzN& &R 'S
GKe@YAREf !t (1dz 4)RbapefFdT¥MBsNYp &E ailloAfAazdty NBRdZ

fAaldz2@2dzz {GSNY T+ y2N¥tfyNOK 212ty2aidN Fdzy3d
dzNF OAf dz y I (K2 OKigidpalandYSii SRSy OSYy i NI OSYA 2SRy2i(f
G yAlt GSHUTBKI 8WR Oa bAERA I T 2ANE2 NHz2S R2 5b! 1 LJAA

funkce (Longley et al. 2003; Martin et al. 1980hhibid TS2S Y 2O0WE NG & dzLd SYSy
K@ YARAYydzZ (1GSNB 285 yt at SRhySidinkihasod (Onedaran@ Ot y Y
Heidelberger 1968 K& YA RAY {1 Ay | &l 2-#Q&aoxyiridil (6dU) np §dURIZZ S  p
TLINPAGNSRI 20t @t. GF1 2LSG AYKAOAOA ¢

2. Ly 1 2 NER kP DR dzNR R A yj oNRBNA iakédrporadedEUTP Qo6 RNAde kLJ2 NHzOS 2S5 2N
funkce (Longley et al. 2003; Martin et al. 1980) 28 Y20y S 2N LInjGoBaSece NG I LJ
Pisanelli et al. 2008; Sawyer et al. 198¥) f AyA Ol & @édzOAGStyedOK Rt @1t
SalltlrkOA RI @S| @eFytb RNASord@MNl 2992] 2 NLJ2 NI OS p

YNRY (SOK(G2 R@2dz Kt OyNOK YSOKIyAaYA G2EAOAGE 2
YSYON NRfA LIFU: NRT @22A G2EAOAGE p

Anetalll2 g Odz2N T RA&t SONE®& NSOHOEISFUNdD DS . gddzAlye] dxy & ON (
FAONROT I & braciFOBIA glyRosyagBinygd ST e Y g6l adyNON &8 2LINI @
T1ySaSyN HNHzZK Az dz8 N -FUSDNAS projerdeGa unipe ipy | YYS @& OON
5-FU. Naopak overexpress8muglvede kresistenci na &U Pokud naSmuglRSTFA OASY Gy N 06 c
LJA ail256dU (inhibitor TS)F RA OS (K@ YARAYdz @eéel yl YyS Smapt OAf | ¢
RSTAOASYUGYN odzz | ey dred ® (LEAO LIARY FNY I ey R4 4 NS ¥
Sy G2 NRBIT RAet af RGOA)VetafliyddRA A & t SSmdgayNKasinorBuEpksil By A

Yy 2L TerdisSyz2z 0S8 yNI 1t SELINB &a-$ S 3l i A Gly WOKY v
RSRA TS NBy 02 AAbdedFathiet ayf 20RBMA @b 2 njA T 2A&GAf AT OS LINE
FSGON gedfyad (Y2 d &Buglh@Y 8D 1t Ne@Sz 12yadl ideNz OS
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cytotoxicity 5C! 2S5 dz G SOK G 2 (Petdzges ¢talwedlll) (G2 EA OA G|

5C/ o081 @tioé yInNYR BWSAdDSHEE Y zWEIRY a8 2 Syl
2 LINI O dz@puergt etmlb1094) LInjN LI Ry S RR I tOQN A BARIBENAOISDER

bS13dSnN I|dzi2@EAQR HZA dz2M 386 B g2 dz -RYEMewlocky YA  LINE
2008)

o) o)
HsC
NH NH
ﬁ ‘ /K ICI) ‘ /K
HO—P—O N 0 HO—P—O N o
| o | o
OH OH
Thymidylate synthase
OH Tetrahydrofolic acid OH
deoxyuridine monophosphate deoxythymidine monophosphate

Obt T Y NBIF10S TLINRPaGnSR1 20yt GKeYARefta ae
I SAaNLBWE2Fy2aiGA GSGNI KERNRBTF2f t (dzo

WATyS (el odzyS| YRK2yr YBH Qg P Rdfplidz YA OK Y
NAS v YS OK I tgkikitt B-BELE ~ LInjNMNA IRy S Y S NSlayi&maisey 0SS LIRS 1
Syl vl A0 Suneda @rdl sldiddliSeygit 1968; v&mnoeningen et al. 1992 vitro studie

I &aiGdzRAS yI 1T @Nnjl (G SOK -AUKo@hikhalze K e VY OROGFEHz Y6 8 MF
el yrYy AYKAOAOS ¢{ I | Qvabicze 8. 198¢)Nappd 200 IAGA dZ ! L8 tO ARS?
skarcinomem kolorekta(Noordhuis et al. 2004; Peters et al. 1994) O f(Lézi? jetdal. 1996)

L2 G§ONI dz2N del ylY AYyKAOGRIOS £ a2 NR SgeoLaNgyzai b SYsd
NB & A & GRG2YNES Vi -FUJ (Badodhidlahet g. 2004; Longley et al. 20083proti tomu u

YySyt R2NR@e OK ainS@yNBErR o dzy IMRDORMeXICHBIEEN vy Sy N
spojena A YKAOAON ¢{X ySo02U adz) SYSyidl 0S8 (K&YARAYSY
LR G§ONRATf AT OS 28C'Y2D% &6 145 WO RiAJIERIEW \OW SiBIpl | 6 NI z dz
FUTRlo RNA(Pritchard etal. 1997 ¢ Sy G2 S¥S1 0 L2 G ONBagijletalAloR; f ON &
CodaccPisanelliet al. 1997 & GdzZRAS y I f AR&1 & OKCotlaccPisafeMed&. 06 dzy S 6
2008; Sawyer et al. 198%) +S A G nSRYIN AYANR 195 LAN$ EA & dzONGt wmJ
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KLINB O3Sy OA ©é @B616\5S t T O dhieigah 2B0MINSikoRatey'ad. 200B)F T+ 1t RS
41dz2iSé6y2aiGAz OS TRN}OS o6dzl1é a8 RSEN LRYLFES2AZ
LINjSRLER2 1+t RFGEZ OS o6dzR2dz OAGt AGS2ON ylI wbON G@{E®n OA |
5 f ON YSii2R2dzz 2F1 ayNOAG (2EAOtedydze ¥ 6 SIVEHBSYINS 0 d
dZNA RAYdz yS12f A1 K2 RA yCodakePisarieINat AIA1297; HartdzanNaEndBoNaly Y A R A
1986; Martin et al. 1982; Nord et al. 1992; Schwartz et al. 1996; van Groeningen et al. 1989)
LzeLInjSRLER2 1t RFGX OS G2EAO1ée g6AyS1y yI pNRBABKH#N YWSil o
RNN@S | L1 dzR (EBNREA LR 2FEBUnHYREA WANRSY N (G2EAOAGE X
aYNOSY I (Séhdvdrtyef &. 1996)

Farmakokinetka £! 28 Tt @gratt yI  28K2 Rt gOSibdzNd npR B0 @)
2 R0 2 dzN} GRUCNDNO®N p! ! / @ t 21 dzR &S oth 8 REZNI R LIS L2 RS 3
dzy2 BN | £ 1 OS Rt @ENIZT \RRDKN Y e 1198 OSy SELIaAOSs yS«
Rt @1 (Bovikartz et al. 1985)

PIRVN

23, UOEU i1 AOI OFpAp 1T eéETAE v

etk LRLALYE OStt njk RIC!f H DS 12 AYO2 RS daYNeOIN Ol 335Ky S
0 S Ogr&SdzO N binirdva®y f S-Bbab | p O A d2AARlfaicgdt Golorectal_Camc#leta-
Analysis_Project 1992) yS62 &yNOSYyNzZ 020 YAOS o6eéeld @edzOAilz |
Yy SOt R2 dzONOdkwattiNePal 0984 ¢ | (2 RNHzK! Y20y2ai &Sy AyiS$
gel | dzYpodZA K O FYN2 yOS ypzr t yN Ay FdzaA 2SS SIS G2t SNP
ySOt R2dzON g6Aylée &S ail f gokighSeyd 19891 08y é Y & 1LISHG F
GS2NBGIAO1LedNBAYPS BT GG NE VNS I LI A1+ OS  dzNIieiggh2z 3S Y
2004; Netikova et al. 2009)

231., UOEU UOUHOEHFWUDp TEETTT OO v

+Al AEOI £ 1 ET U

VLINBY N njl R§ I & O A @8R §/h. legbviorind SOW|S Ay A O $1 238 ¥4 & LR ¢
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s5-C! 2 ywWd20 YyS T geddzeS L126SiH RRRRECERNS yIINK YSINYLS
LJnj S O NI © ¥ @ ovanéed_Colorectal_Cancer_Metaalysis_Project 19922 SOK | yA &Y dzda ¢ 6 A
2SS 1 LINE al ipSipsydumPna TSYLINNG 2 Yy 2 a G A (Lé&dleydeta@2ROBR T 2 £ + (i
VLINJNLI RS &G dzZRAN yI odzy@ey§oOK BKAYKARDOKOSE it §12 EREN K\
LIARY YN 1 +FfOAdzYF2ft Ayt Gdzd t21dzR  G2EAOAGI Yy Sy N
LIN} GRSLIZR26YyS LINSRESGORY wi] &N NR@Ezp ceft2 1 2i0
LI2T 2NR G (St ye LI2dAcS5CRD dzRB Ve DONDEDS P H OO dzNF DN DK
G2EAOAGdz ySYt GtABS LINR(I203zzPt OKSKSY N1 Ralt O@NNI O X
CR! at @2S2A 0K A(CadacePisandlli et 8.2008)2 JI6Q/S1oepft 1T e 0SSy Lnj
1t OA dzY 2LO2A|Yok&ISIO KA y@ Ye ONOK y Sa 2 dzQoudadePidarielRéth S Y+ R2
1997)

- AGET OOAQUO

NaopakY S$ i K2 (i NB Betfd &g 6. wSdlo2tAiGz 10SNE AYyKAodzeS RJ
GF1 NBOB1fFHOA 12aStAaye fAA020S | LIpYRIKGERI LIIANG R/ 4
I ged0dz2S 2SK2 goé6Ayyz2ais LN &8 8dRNRDogESet 4l.280)SY NY A
{YNOSYNY 12yOSyi(NI208K T NI NgKeRWRATRYN GbZFAYAGE CR!
kizYdzz OS ac¢.- ySR2adGli1SY GSUNI KERNRTF2ft (dz 11 6N
kelevaci hladin  Hosforibogl-1-LJ2 NB F2 & Ft (0 dz= 1 GdSNE es 1t NG62¢
fosforibog/ltransferasu, el Y & & y (i STIAGKAOMENI2NA RA Y Y2y 2 F2aFt 0d 522R
anabolismu 5 U (obr.5) (Martin et al. 1980)Kombinace £! & a¢- 2S5 @& dzONGt y2
1FNDAY2Ydz LINEdz £ S6S0yeéeY NBOA Y Sfiorauract)(Goldhiesthtee ¥ 2 4 F |
al. 1998)
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F OH OH O |
NH phosphoribosylpyrophosphate | | N
‘ » HO— N 0]

P
phosphoribosyl transferase |
NH ™SO OH

5-fluorouracil
OH OH

5-fluorouridinemonophosphate
Obt T ST B OSY N | €I 6Anpa Yddz2g ySYN Yy20a0GBR ¥

R2 OKt 1T NiInhit®t demove §nthesLJdzNA y 2 gé OK ydzl f S2GA R4& Y

$Al Hp 1 UOEU UOBHOEpAPp TEEITTT OO0 w

5t ON Y20y2aiGNZ 21 1 FB jetkempRasa®deii®d QS BN  GukdSEY L anjiNA
TNP a INP (Oka et al. 1997)nterferonh T @& Odz2S 1 2y OSy oI GQAL 4| 1 (& YN NdIK
overexpresi TS spojenou s pbdy” N-FU(reuser etal. 1995) YA OYSYy S 2SKZ SLIORIVY N
geat SR dnwivataledal | 1 de O0dzeS 2S5 2 Nh di5FHE XiAKIdad2  YRRAYZDAR/G
ySy Il Ot I 1t AKRdendnard etddlLEOLOENFSIygue Odze S SELINBAA dzNARRAY 7
I 1 G A SdRUNWN feal. 006) 1 f AYA Ol & as @03 de6 Hiayis? R220Y30 AWS &
Naprotitomu byly vLJ2 { dz&a SOK yI Y@ ONOK gaLISOyVSAaEtRNDAK&dzt T K|
AaYNOSYN (i A 3afdjalans et dl @RIAILSAfSBjalani et al. 2006)

L 0~ 2 oA o~

232., UOEU OTELOERUAp OT GEAEOO v

yIERNYS yI2 UhiCHIHGNNNA YA RAYRBSY yidd] $ 62 aIAYSA T YR O4Y |
LIN} OS 252 (dBISRSYy e AYKAOAG2NE dzINARAY TF2aF2NRfl ez
gel ylIYZySNSnaRit 1t & gelyl YBFIWQERYAOIOS NBARNSEEK SY N
(pyridoxin, inhibitory DPD, lapurinol, ...).
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Uridin

Uridin z prekliniA Edata

o Codacet A &y Sttt A S y3$102 OUHESIGHYTEIOKA £ yAly A

1FNOAY2Ydz (NI 6y pul dizl 6O\ zdeISRUAYY | & NG DRIN

‘ NH wb! | ayaiOdz$ db loldzy&$ g2 1 ii BERAdeE®R dz O

o N/KO YSOKLF YA &Y. @RELINGAGRK VWINdz dzZNKA RAy dz R2 Of 2 dz
0 k2oy2@S LINRf A FTSNG B YNV VB i SEND & IR S K

aYNOSYy L2 LinjA Rt yINi SINEf CALASYIT22A vy + T O 2

OH O ato ivLINjNG 2 Yy 2 (LA | dz6FRA YLAXP f LANFIS2NT yB2yaNi Al |

ONI 168 dridin /] C oefe YILBE £ Bf LRIEINFSHBR] REUMRAK So dz

linie podle efektu CF a uridinu na 3 skupifwz grafl). Skupinu
0dzyS6yeOK f C3BMN HIFROPNY § DK ASYyeagdN/ @i NI €y N WPdzidS y NS N2 |
VLINfNG2Yy2a0GA dz2NARAYdzZ (11 0 SiprojeleNdxiRity Balzd @ ESNI T LYhRNBIG
63ANI T M! 0® {1dzLJAydz LR2R26y2dz {2dyn o6f AR&1E& 1 NOA
toxicitou 5FU VLInj N (i 2 Y yp@uZelpdkud/jed SRAdz G 1S dz2NARAYy ® %Rt aS8s
kel 26 OSYyN @éel ylYdz AYKAOAOS ¢{ L} LIARtYN dzZNRARAVYC
2A5N) 6t AR&1 & 1FINOAYy2Y (GNIS6YyNldzos 020 drizadz 6 dzz | &

VLINNG2Yy28GA d2NARAYdz I AYKAOAOS ¢{ (SRe dz GSOKG?2
A B C
seu | C26-10 L swo4s H wiDr
5FUva:\ ——‘ :H
5FU/Urd H —] l—{
SFU/LV/Urd H :

0 25 50 75 100 125 0 25 50 75 100 125 0 25 50 75 100 125

Relative growth Relative growth Relative growth

Graf 11 Y| i nRBWk((-FY), 5FU + CF (5-FU/LV), 5FU + uridin (5-FU/Urd) a 5FU + CF + uridin (5-
FU/LV/Urd) na 3 rTzn® bunhRln® |inie. MNDSenwS?p
lineC261 0 byl a pougdgit a-FKawcS2nptardax el iMvii®M IBYI 4a8 pao u ¢
50M-FBU. P S gGodaactPisandli et al. 2008)

Vi SOKG2 SELISNFE2SY (SOKEYRBIRY & np K2 RALMjAIRibNaA48B SRY S 6
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hodin (CodaccPisanelli et al. 2008)

I YEON 28 Y20yS LhjA LI NBydSNI f yNYy UDP®IpydplikaciNR f S 6
5FUS Ff OAdzYy T2t Ayt ic8Y yilGanpmi 2Rt dlydkOp 68 oeflk T IFT yl
212 NBIT RNt @S Ot K20SY ¢§goedl1dz T ONnjl & LIeNW RS T y

I LX A1 OS wm-FRUia 15060 BRUBUBPGH2 60 2 dz LINfNLIF RSOK R20f2 (S a

(CodaccPisanelli et al. 199 ¢ SNJ LIS dzi@!01 6 e Ay RBEOPY dz Y@ON A |
LINBG | dzNBA 2 NHz dzNA RA y dzLZISINE SMENF RS yYigKeissr2@tSingidindy 2 g1

51 fS oéfinvivdgdiRayBily | 5t D LR RCY Sy I X2 (R3S § & iz Wy GiNedE
Uy dSaidAyt t yNOK o6dzyS1 1T ONnjl iz ({GSNEYOoaBKHz LINR A § 2y
L21tS&dz F1GABAGEe GKEYARAY 1AyL&aé& O6YIFN]L SN 6dzyS6y !
108N RzaGICHIOE It 2LARIRS yIN (Kt S 20N RoR2082 otzy Sy é «
YT ylF6dz2zS LINBR2EAY WY IiWN! G§AENRNIdBe®OK &0nSOyNOK o
Rt &y my NOSy |l LiCBdad@Risgneliet al.3397)

t nfjA yI gé QBB SRHIOPH| & 2FE NSV i S NLI2 YANON LI A1 OS -FUSt D RO
oeft2 R2al 0OSy2 &aAtyS2O0ON LINROAY! R2OP OB gEaAdTEFAaTN
xenografty (CodaccPisanelli et al. 199®) t njA (2Y({2 61 &2 JpokJa RRRAGGNIdz ¢
GOAYY2&ai-FU SINIALWMEO 18 LINF EAD t njA f S60SLINA OAISY KAl &
a dzNA RAY 2 @S odéBpy(Srubriz etRalS 1998\ ~ 6 A yFy Byt fp@e OSy I LinjA Rt y
kalciumF 2 f Ayt GGdzz 020 IHBRRLP SHzEE E VDSR2 NR OS o6dzz ] & ¢
AYKAOAOS ¢{= 10GSNI yCBdad¢ePisami¢li ¢t 4ly169W LIRRIBY §2 Bl SR
potvrzeny ivR I £ ON adGdzRAA yI Y@ONOKxZ {(0SNEBY o0eéfl -IFLJXAT]Z2
C! | R20ft2 18 &ayrNM®&rhNt ali 2BR0RE BONRAAe yp Y& ONOK
(Hartmann and Bollag 1986) 2@ é OSya! ROl HLINS @ S y CshodstiiprizyA SAZifeA 1dENJ F
K2RAY @0F1 @SRt yIZaYOOPN OK-CrNRRINSVBE 2HHRIRR Nfizeze S =
rROKfS YSilo2fAad2NONy FER2 RROSwbd dzzNEBROKI IS@dzR2 3 S0
adzNA RAY 2 @t NBaGdzS & i h o ipedor2OAgliNeD SIp(WbrkaNdl. 982D K G 1+ y N

Uridinzkl ET EAEU AAOA

VIEAYAO1 60K &GdZRANOK o0é&f dINARBRYRRARSYZSS SNy DHA
Gt AGSY (1Nl (G1SK2 LRYVSBRAdZ 0BGYSYSFLR RROBRYINDBFME |

toxicity LJ2 Rt @ 3 (Keyva pt al. 1984) YA & dzLddz G St SaysS GSLIX 2G8&
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vi2yGAaydzd t yN AyFdzAADd % §6StSY LENBFEENINSRE @dzN
NEOAY (GnNK2RAY 2 Jé Slédov AyWeT diifjiN K 2] RIASYNESD é 2 2 28y o YhSd
G2t SN2 Gt Yy OoRNOKISYNz @BF &ad dioz 6t SAYSLINBLE 2HE g6 A,
e alteSiddy 2 LISy ASd 51t ONY vy SLinjpri@isuyeySe YT £ ySSHOH IR 2RAzO NLYnj Ag «
LIS NRA F HNIWS GINRe  ydziyS 1 I SRS yvn GiodnihfeNdetf ayf N9BE OA f y
t € FAYFGAO] Suriding VIS Y ANIGSSINAGSYGYyNY LIR2Rt @3t yN R2al K
987k a Y I (NMNKARAY 2 Y mmy Kazd § | | Al yey®eh (vail Gipskisgen et al.

19895 t njA A RARMRNY CNRA F OSit (dz 08 D2KNIES R2IA0 OSY 2 LIk 2
mezi 67201k Y2 f kINAMSNY 2dz 4GSl Ré  &ii2i & [ 1902 Y @ & yRIANG-EO NdzNR HRT
50k Y2f kK[ 2&a2dz LINE &Yy NOSY NKels#iptalS1god) KSYl G202EAOAG @

I LISGA LI OASYyiGA&A R20ft2 1 GLMUGS 01 Sdzh ¥ B8z AS MBS dR(R
L2 Rt YN dzZNARAYdz F2NX¥2dz GnNNRSYYN AYGSN¥YAGSYGYN Ay-
L2 Rt LNDPp WS T F2NYF@Ss OS LinSHIZOS 88Ry WA RA§R I
TLA&a20At @1 S&0dALT SNBS G WNIAI & dz] PR G-6'S Linj B NHE@ RS 1LIBE 7
yi af SRepe NICBNRYKA dn | dzii 2 njA  dz@t RS2N 2112 Y20yS 1 RAO2F
TeAYY2a0 FYOGAYyS2LX | aGA@d SrogniSged diIal.S1989%8hvartz bt all 1 2 dzY't
TFTYFYSYLFEfA RNIYIFGAOLS ayNOSYN ¢6Ay1 dodidySbd LIAS d
bolusu 5FU. B 2 T (N} (-BUGGd RY \ 2 E0iNIK A YRIR (G S 1 G A Qufiginkida g6 Ay 1 «
T RN @S G1tySs LR1dzR o6éfl dzZNARAY 2 &U(Sohvéand et .S L2 R}
1996) VLINfNLICRS g @2t | yS (NBYO0208i2LISyAS dz 6iGén gel
g6Ayyeée ySoeNBYadd@ABYUISY BN ahiS@N T § 1 P K@D GriNedinpbri § dzlJ
et al. 1989)

t 2R20y e 0K Jéeat SR & 0 dfLE ARZ A0 SNA RM yidrph tINRO6f SYSY
p.o. biodostupnost B+ 0= 1 G SN} 9@A ¥ Na LR AN ISt wNy2SRy20Gt-A 0t (2
12g/m’d t njA (SG2 Rt @30S 2SS Rzt DBy EX YIAtYY N A D37 & DK &I
2L 120FYySY LRRIighNlI 128 IKBRAYN 282 I OSHNe 142itSS YR &p ma (W

(van Groeningen et al. 199B) !  LJS (i ANRLDI A2ASSS/YG & Sidz] 2 LISY A S L2 Qe az | é
5C!  dzNA RRAQY 200NBrapmzB8Il At I Kt RAye fSdzl20eiéded ! RI
o&fl LINR LRRtYNC!'Fetareidwe NONISGNRpYo 208 G2LISYyAS yS$S

LI OA Sy (i 42 da SLI2LB2t YIN® dzNA R A y dz(vanBGroghingedzet alY1Qeaa)y é-:FEIRNB g RY

YFEAYEHE YN (2 -GN @Y SARNINIER ApLBY LI (i (@ddadzzebal. A R £ (

1996 +éaleéed LINA2YA | ydz yi2laSi 2L626R% N yOaRIACRAEY2IT NeRGH KO SR

6hodn0 = 1 GSNE Gt AGSY GeO0Nd fALR TRt WAL RESI| KIMAS Y &

1EAYAOIBE! &k dzZRIDA 280 LINBf S6AGSY dzZNARAYdz GNAI OSiet dz
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GIT toxicitgKelsen et al. 1997)

tnjSa dedz2 atAoyS LR6tGSEYN Qgéeat SRR20 S (RRat OoNe (g ed
L2 &G dzLd 1 2y 4 A y-8D, HINRNEKE RP2 BAWINBIND e Bendtalodiciyd t njA G2 Y i 2
L2RFYN 35 yAOYSYS R2 LR LGS RFEPRLdkichieRak 10BGP | b 2AANTEN yaSs
tSRe& LIRdzONG 1S T YNNYySyN GSOKi(G2 LINP2SOA&AQJuepehlt f YN
2004; Netikova et al. 2009% | G2 (SN} LIAS &aS6y¥dapRdBR2NYz2ZY 12 LD K Sy
T T yFYSourelSRY | f SNEAOL+ NBF1OS oF (alelsidduS Y £ ¢
anamnesouNetikova et al. 20099 F S1 G A GA Gl @Ol R2adzR ySoefl LR(J
L F 0OS68Y 12yiNRft20yS 1ftAYAO1lS &GdRASOD

5Ff ON @SGON @eé puijedsvadmmik@rifate2uridihj N & § 6zA 6 A G 2 NA  dzNRA RA Y
1G0SNY LINP I T daZzSYROR NBS W2 O SAKREAREA]T S ESy23aNI Fihe

Thymidin

ZLR2 LA YBOKI yA&AYAC! g 6Q10d2 o = OS  LinjAy
‘ NH YS1GSNEOK (téxicikbu LANBYRRIYA R yiy S 1 LA&Z2
/g inhibigTSo &8 YS&2 0§ 60 ay NEFUIZ RRERYVALK2 YA R
HO WO obr 7. (G dRAS  yF Yy S SNE (Uknedd dnd S 6y & OK
Heidelberger 1968) 1 NE at O gHartmaniy @n® Ralldg 1986)
G202 LAaisand dzeue 4§ gNI Stiyendin 10186 NI z dz2 S
OH G2EAO1SYdz g6AYy1dz &St S iA@YWKEN AYyKA
h 6 NI ¢ &ymidin Ay dSaiA yidvivgRyitchardzet §1.8997)

~ ~

- OLHAT p  T-RYEYNidin®OE v

CKEYARAY YAOS dz yS{1iGdSNEOKCI & L¥ §eOBnfddvracé ®HRNA 2 S G
020 o6é&ft2 LINBItTHY2 VyI Y2RdbKeSi@\artivea 4D [NIBE& O'BVRyér &tRy N O K
al. 1987; Osswald @nYoussef 1978 +& OON gé6Ayy2aid || G(2BXQ@QNVAIO] & OKI
a0 dzRANOK LEyk thydgdid ddhrompdiMartin et al. 19809 t njS & GRIOSTEINB 2 B S
12y 0Aydzd f gHG QVFRIEREISIZ2NON DL ¢ i 2 E 5-RUA(BR0mg/kd/dan] BzR o6 & f |
RYNO LRRt @t yl 12y Ay dzi3aen) stai Belzd & Y AKIBRWEIANA  dz O
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hematotoxicita(Vogel et al. 1979)To je vozporu s¥é a t ISR ¥4 4 t ARaA1 eO0OK KSYI (2L
0dzz1t OKSZ (1 GSNB 5CNa LRt & NNFAFSIOHRO0OASY SY LINB LT Y!
gel yl Yy2dz NBZ ® dy $KA oSO SBiGHS &t ali0OR6ZpaBY O8K (2 & G dzRA )
R21I T dz2N O NAI 0Af FUMA¥GOKD YA ST X3 OB Y K Diz2 POK ® (i dzR A |
oef TFHIYlIYSYLWF{REBRRI'DIAISNBSY 2S5K2 & yIPhESKE: 10S] |
L2 Rt y & LiXESYAWRS yBYDd bt &f SR SL¥E 20Kke2 LB22RO f 12nj A1 28| 21dD eLd
12y OSYAUQIB-AOINS | GSNIGORFNBEEIPNE NAY S B OON g6AYyyYy2ai
YIfSK2 LR6Gdz LI OASY G ACILImSRt 98 & pl QikSREER DRAYSE B0 epLit é
ZFF NXY 121 Ay SihA-Bg ghifdingmy GySANT 160NT % himakodyndmikys-FU

VLIN|N G 2 Yy 2 & (Martid &€ &. Y98R ®'Pvazer et al. 1987)

61 AOOT p OFI EAEOA OEUI EAET O

Thymidinvykazujevll a Gy N G2EAOAGdE2 Y OSNINBONOKR2ZROGR &4t PdaRA
Yy GeLtidz T 12 dobwe @& 1888y SBOKI yAaYdza NBIT @228 (2EAOQ)
I £ 280 SNAIONISO 2NVVAR XA BRG AR NBRdzl (1 &8  yiINRAYF2NYFE Y dzY yo20x
Vzhledem Ki2 YdzZz OS NRo2ydzlf S2 i AKRNSNSBG OK & WAadiXiSs2 & 2R
deoxyriboy’ dz] t S2 i A R X &BREBBE 8GR NR & 3 KX dTARPAEIR NHZONR TNERADF! 208k
YSTA ¢¢t | R/ ¢t o LW2NID DG PRYEY (i ©xJAG2YVdERS g6 Ay 1 dz (K
T aiNdz yS1 GSNE OKANdezf SovySeydin OINFoR & al.E1880) dMarthn Rtraly 1B80)
YAOYSYS dz year@re OKA yordpy SRS 2 EAkrina ét kIRLASYT; Hartihdeyef &. 2015 y N
YNBYS AYyKAOAOS NRo2ydzZlf S2G4AR NBRdzlGF&aé& R20KtHIT N
kel LISGYy 2011 S6ySYdz ayNOSYN | {1 GAMBAYI@A OKBH ISt @jt R LRI F
vN} YOA RS y2@2 &MWaftin & 221080 dz] & 52 (R IRAS agkaEcihpN B y2 5 C
koncentraeSE2 ISy yNK2 RS2E& OB WA RA yzdzl Y &ROORY B NNjPa iz R2
AYNOSYN (2 EFRRetiaR 1980K eO2ARAdEdE 1 dz2S y I LhjNi2Yy24aid RI
10SNEY RSEeOeiARAY avYAYdieSaiir Ea O (1aKAyKERAGRAKY Haidzk
jako antineopl & (i 5Pwe /5t 1 SY o0& tSNB2BMS Hed | 1Adavaedyy2haéndr) S YA N =

dz 2SRYy2K2 08RYLIRZAYNOSHNBYAESP ¢SNILAS oéfl GfAQ
TFTGNOSYIl ydziy2adN L ALl OS @St SKOKYYVRDazOBN dzSiaz¢
(Martin et al. 1980; O'Dwyer efl. 1987% +f A OSWS LB ANFAHOBb! T adl gdz2sS G Ke

6dzy $1 | ek @DNGivEfakARIE OKNR Y A & I OAvSFdAR&GBYBH 2 O8 1 { dz
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Cytidin

Vliv cytidinu (obr. 8) na toxicitu 5FU § Y+ £ 2 LINR &G dzR2 J}

ik LJ2 LI tayildzZRA S y I 0dzyS6yéeoOK fAYyANOK
XN LR §ONJ dz28s OS @& OON(CTR)jsbuRspyfey O2 i A R
‘ /& sNB aAaild FY@Nfmght198g)hb I 2 LI 1 LINjARF YN OedA
HO o N" 7O guanosinule-C! 1 @2 02 @I t 25 GNIAY Y Gistival 850 &
and Youssef197®) bl odzy SEPBUIAYNK2]1 2F ROAY 2
YySTFOoONI YAt (N} G12R20S | -Elf dolRAKI yée O
OH OH Oyl NPT RN(an &rBenidghidieRal 19682

Obr 1 8qcytidin Pokud by byl protektvN S TK&adfian 1984)L32 G ONJ Sy Linj/
a2a0SY20SY Lk Ry’ OyVRAMY dzX (6SANWN (TA @ dzxitifN®FU.a NB & O dz
{GdzRAS yI 1N}t NONOK ylITylédz2aNT OS 2SK2 @éeK2z2R2dz

I @ OSYy N ( SPSeisyeSal. HOSMINRG SLINNLI Ry S 21+t f YN LRRtYN (
fse&«s WOl 1 G(Syd2 FIL1d ySKNI2S NRfAO®

Deoxycytidin

NH,, "RE2SLINNLI RYSY LRRt gt YN RIS2E888 $x
LINRGS1OGABYNK2 LA &FO SAyYNG SINtj A dznfSE LIDXK
‘ SN {(FY2iye RS2E2 02 (A RAGKMENSHANIIRINE 6 dzz |
HO N/KO
O e ’ ~ PN Ve ~ ~ ~ . s ~ ) P pa e
+7T 1T AET AAA 1 OEIlI AT OEAj
OH al NIIAYy $d |t oFUviodsirad@shmidingnésihez S p

Obt T 8qdeoxycytidin | jyix Rt v N dzNRA RA VAN 2 WSO N QRE EN  Of |}
kdé NI 1T ySYdz ayNOSy NdzNR R ¥ § X ¥ IONVES NG S RIBRAFISYy A LINjSRS T
(2EAOAGE t SCO¥MNIS WEOSYNBREON 2g4Ayy2aiKkIseys OYSY S
Ge at SR (Mintidefsd (980
Deoxycytidind y A O2 @1 £ (i 2 E #zO Aoldey S & K By RRBVAB2 1 ISy S 2R f ARA

INI ydz 2080t NYN € Sdzl SYASE 13GSNI gelltizgrel @eaz)
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GKEYARAYSY® ¢l (G2 AYyKAOGAOS oetl Tt+@raatt ylI Rt @0Ss
a 90% dosahovalakoncentraci5,0 mMM. ¥ S 2 12y RSPENIBNYFPI2EAOAGS (K
YAOYSYS LA 12y OSylimg D3 Javn z@e ivzal 2FE2A@AAI 81 | ayA02
I RNl ge OK KSYIFG2L28GiA01e0K o6dzyS1T &S LINR2S@20!I ¢
12y 0SSy iNI ONOKEZ + wHGt RS20 &8s 3R Ra VbkmianphaiS 1081 | NB 3 S NI

Inhibitory uridin fosforylasy

LYKAOAG2NE dzZNARAY HERBHR2&DI2ZRELD! £V @edyé YWEt 26 &
g6AYYIINBIGSH OA G(2EAOAGE! T YADNS BIFNOBWRMNY N Ipldl 62f
ayA020F G ySOt R2dzON (ANSfarlgne et alzNeB1BR Y2 B $ Ol § 81 IRBSSI NI R
produkty uridinu(Peters et al. 198®%) b |  Yie AORNOKe Yan E Sy 2 dtyl Fiie ¢§é &e Sl
aYNOSYN-Cii 2 HiIASOE (L3 Sekt ail6Sdxra2sgEEIfiCE K Bhibitoru uridin fosforylasy 5
(fenylthio)acyklouridim (FTAU) a uriduz  LINfNLI Ry S 12Y0AYylF OS 2062dz G§SOK
oefe LI2RIOOIHYBK2IRA y&C! &2 CltI2 Rt yJReA d 0 1dIBS6 yRIN Yoidlo L2 FA £ A
BAV agéel yI YIBFE&INI OA R2 (1t yYNZ (LRI YANOS SKFE ¥yN2 aR1
(200mg/kg)dzNA RAY Yy SEYNOAf G2EAOAGdz GSNILAS | GOSOKy!
G2EAOAGdZ: 0 LIHPOATID Z0oy AOYSYS g6Ayyzail fS6o0e ySoeft
R2ZKNRYlI Re& LInSOAfl ORBRHEY DA SR HROTRA & I | RZIMREIN /B
GSNIF LIAS YIEAYL f YNCH 26 SINE IONE @ 82 YRk @vED GE@kiDdd@® 1] 6 p n
061 ® tnA Yyt &f SRy-BUnaBor&®§ AN LRISONE 2p LInjA LIWB i S1GA O
67: 1 ONnjl i 1% RREF @A 18Stvamh2adAr ytI R2NHzd " 6Ay & SN
ESy 2 aNRT RNty 2dz SELINBAN (BlSdfaiani 2nar 208D K SN QS ILI2 R v
geat SR14& oéf2 R24alI O0Sy2 LA G(Sai20RPdN) §689K286RA
Y R2NHz (NI} 6YOMIRIEZSYX | Reéedf 20 RNBIRAZ WS WSA A1 2804 Y
TETYyEFEYSyty gNRAYR OO tyoSE 3y 2 INNRPHIRANE & 2dz | 1 GAGAG2dz ! C
LINE 1t T ty2s OS LINPRf2dzFOYNGARASNGEE dze K& RV B LIOB RIS
g 6 A y (ARSafarjalani etal. 2008) t njA Ay i SNIINBGI OA G(SOKi2 @geat SR
vitAyAO0]l eOK & deadiidykpo BENR RAYWA Q220RHy ég 6 Ay y2aid G SNI LI
24 hodin po5-FU(Schwarz et al. 1998p ! dzii 2 njA YA Y 2 i@k FAU ¥ bridiNjgldze N | 2
'y dAR2GdzY LInjA LInjN-ED(AR Fafaialanitei §.R012 NBdariglaNi etpal. 2006)

LYKAOAOS ! C &ayhiOdzzes (NBOKdzNI @3 § Ni SIS RAK 2Ry Y 1 LJA
Of SI NI yOS 4&eé a(ASSHfariddieral. 2aM®) RAWRIz 2 1t YN GSNIF LIAA tt
27



YSYS GeK2RYBINE(NSR2D @YD SdINIIR Ay yESHRIESNGS Jiagslz T TASNE]

efektu.

Celekoxib

t 2Rt YN OSft np2pRAddidz LAHORS Y GAY dzONGEF 2NONY 1 LISOA
vrandoY A & 2 @ y'S & (NGBRRADX| dD A5 20Bta2] @10 dz %t (ze 94,60 2 SEAL)ERRES 2 wMT
HO &l dzLWo %z 29,86 man13,@6) (Zhang et al. 2018 5 nNNBS2ON NBGNR A LIST (A ¢
INRYS AyNOSYN gealeiddz tt9 G LESFHNN@REN SRYFE 2 Yi&s NiL.
pacient dzO Nd8lekbxib(Lin et al. 2002)

Inhibitory dihydropyridin dehydrogenasy

5t tS o6eft2 LINIIR2EYS 1T 2A0GSy2s OBU dhydibpyddh | G SNJ
RSK&RNR ISydzNI2AA 6 Y LBjyA f dzNJI (Cohdley et &l.200R) dzReNoll@eSd 2 (2 EA
2008 ¢ 22 @OF 1 Vid dittofyz LOMBRIAHTetOK2 010 INISHEN Y 2 GRAIYSAOK |
(Boukamp et al. 1988)

Pyridoxin

VIEAYAO] 60K &GdzZRANOK2 ®& LR REGiBoB@PL Yy LINGOSy PR & & t DI
L& NA R2 E A v dz (ke etyaS20MNPOtat el al. 2014)

Alopurinol

9EA&(Gdz2S AprokadudzZR ¥ BOSY & NG 2 EA €A (i dzinjd\ 2 {LAES2RA SK62S YN |
Yy AOY 825 &l dzR A S aRPESchariz let@le1995)t
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. AOPAAEAZEAET AAOI AOT 1T CEAET DPGpPOAOEUS

[21tEYN]1@ABAAYOS Y SEING lelekivaiNBRS Sy OA NBT @228 tt!
ySoefte tSLONZ ySO LI dzOA G NWHISHALISODHALINNILE RS  § Y 2Atym D
K2RY20SYN g6Ayldz £t21tfyNOK FTYGAR20G @S F2N¥S YI &
vLI | OS 0 20265A Y2510 Ol &t U2RAUISK 21 TGNE YA OS &ayA 020G LINR2S

~ 7 s s A aa ses waas e

24pmn b OOEAEEABIU 11 ABOI 1 pterapdPPEOGAAAE O

t NBE @St A12ai Wi AJERI N RRASY df ALYWAAG dz2di O NINjSRB OB Yy KD N
(Peters et al. 1987; van Groeningen et al. 1986; van Groeningen et al.>1992)i SN3 2S5 @& ¢
LIN} GRSLIZ2R26Yy S RSINI RIPeteN ¥thal. LIRH R dMAI@RS doNAR A YIS oSy
L2 Rt YNY AYKAOALUG2NA (AldSdriglanyet M. 261®)2 BB f DNe 1 avYCiHh Al ON
OSYyiNlItyN OSOYN LINHGDA RS NESNGFRIBNGS/ NEOONIEBE R enj ALInj A

GSNILIAA 21t yNK2 ySOt R20NKEN §t62yH tdzEN uading) LlaAyO 138 S

(Juergen 2004; Netikova et al. 2008ko @St YA @eK2Ryt = LINR(G20S ySgegzt
géoayile I TtINr@Sz 1TF0OK2@t @t LA Rz2aGliS6ysS O2YLX )
pro2 SK2 LINGGSY SiA(ayipparadd / 2 asS (GessS t211 €t yNOK ySO
ujednohozy n LI OASY(i&zx 10GSNE XBi gRPESNBAOLR @] B PKYYSE 4 é
papul (Netikova et al2009)

¢S2NBGIAOLS DeadSitSyN g6AYyy2aiGA GSNILIAS tt9 dzNRF
9 & NHJudBgen 2004; Netikova et al. 2009)njSRLI2 1 f + Rt G 2EAOYIS 1A AR 0 SF B
y2K2dz I RflFyN Nzl 2dzd ayRONRBNOSRUBS { FE NS ozl i A RAS
2l 12 OK2Ryée 1LA&az26x 21 tt9 fS6AG 06ST 2KNROSYN
sge K2 RONMIGANET RNf ySK2 WHRODK16OKE Yitxd e HADMRG BPA 12 O v é (
4SS 1 RNE YOSR ANKahSshidadszall, 2004; Lenz et al. 1996; Noordhuis et al. 2004; Peters

et al. 1994) LINR 6 dzz | &(Bidla® &tialy 200PRRESEDO A Vidhi€niem toxicity §U
LINfSRSAGOMNAYo A OS ¢ { X yI 2L} 1 LINR 0dzz] e-FhdomSABagN af Al y
et al. 1993; Pritchard et al. 199 Ye GMOXE {28 YA yI R2NRJéYA ESy23INI T
5C! &l Y2 ykénbinagi$oe2d @ LI A1 ON !5t D ySoefl ylI 2SRyz2
TFTYEYSYtyYyl AyQNOSYINRGHAYYREUHzZpl y-n RNIZKSY R2EHO
YNNGRLS a8y NOSYN ¢§6Ay | dz LinjGodakcPiGaBelliztald0dme OMS (SN ELIAZAG +!1
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TR 28 Y20yS dNARAYS LINNLI RYSAZESQPS LINIRY BNE 2 NEJInjH
Y2KE& o0eéed YI NJoSinE t DEA &t RRNHES | @dSNSA (0S8Y 2 IS R R |
LING | dzNB 2 NB 2 EZNR RN Y §z6 Aapig/ Zedndu XOPKBYWY2&I0SGNI 2 1 G2G2 T 244
invitroi S& G2 @t yNS 03RSH@KA NIZNEA O]l SYLR2Z RAONI iS¢ N (PRRAN

prokazuje dobrou korelaci{ f A YA O] 2 dz {Hajtluchye a. {906t NSY6io2e 1T LA 26 SY 0o
2RKFRy2dzi OAGEAG24G Yyt R2NHz VI diNARAY2@2dz NBa&OdzS d

0 bl T+ 1€ R®KSYeAsOW 18t ARy SOt | 130n) § R 202Nt OB R A
I NAAA]12 42aiSY20SK2 g6Ayldz G2LIAO1E | L
\ /K LINjA  GSNI LIAA t tf9A 688 vdenyS YRAYSD OKeé o6 )
N O GN}IyaRSNX¥IfYyNY @aidnSot yavV S dzNI2RRA2yDd
aft 2 dz6 § ysAodddeoxyuridin  (syn. idoxuridin, obrl0) ¢ se
vLll21dza SOK yI Y&ONOK Ll (2LAO1S | LX A
OH iSOKG2 @eat SR1A4 yl dNARPEOBSIIWK2 RY S
Obtt T $OCidoxyuridin v o t &1 dzf Rodnotatial © AAIPoanooed Pro idoxuridin =-0,7) se
2LINR GA  dzZNRERASNBIR 2 S1d28E {1 G SNB 28 GK2 RY SowabelN® 0 NI y &
mezi 1 a IBenson 2005) ® | NA RA Y I gedoib SNBSS Y > @8 &S G(SRe YSt ¢
YSYS 2DKZ8¢YSARZ2E&dZINARAY

HO
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3.#p1 A BAOUAABAT i EUDPT OAOU

31#pl A POUAA

I Nt SY Limdith% (o 2BA G OAGtkEOR2 al ISR 8} §f 230 FINMNLEIARYSY
RIf ONOK ydzl ft S2aAR206 0K | y.SyWN®|YISS A RANK YA ERG K A LINBIANG |
cytidin a deoxycytidin)  dzNJ OAf dzZ 1 G4SNEBE LR Rf 9 2.RRYLI2 Rit (ydpR ALSNEIAS Y?
FU tegafuruKroep etal. 2015p & f (i $I2 DIBINK R2 EA Yyt A iSDIEee GR £ a @dzRA N(
212 f 9Rangyetal. 201090taetal. 2004) +éat SR1 & YI 2N LRGIEONRAGTI vy
1t AyAO] KD uridifogransi{iNergen 2004; Netikova et al. 20809) y S& 2 d¥6 I0ay S R2 06 &
YySt1T S L2820 A8y OA NI YR2YAR208y & OK LIONAW RORP&FORIZA A
aia&N O0S62 STS1i:z 08I RiyPBPNERHBR (I WwIAN LINB 1t Ay AC
ki2zvydziz TLAR2acvE iSaaeolrtA fARaA1S (1SNIiAayz20ede
keratinocyty na citlivost 6-C! | LINR (i SA &0 yINY NgjyoS\WeSQK f + (S 1

Vzhledem KJ| NA I 2 S§ 82y BRI NY A aYdz (2 EAD| Sok2NATAALBS yiNe L4
(CodaccPisanelli et al. 2008; Umeda aHRiidelberger 1968; van Groeningen etal. 193 f 2 Rl f ONY
ONEf SY T 2A00GSYN @SO0Hz yAREYze QBAY BT PAYy20D2yiAt yMK 6
T R212Y It SYN F2NN¥dz I OSency PREG Y A (LN ([ IE LB(R2 d KNS |
mechanismy 8-U toxicity: inkorporace do RNA a inhibicgd@hgley et al. 2003; Martin et al. 1980)

Zags St BIAOGSYN el yl yYdz (6SOKG2 2HRAEAALISIEOAK e YSOKN
Y 2 Rdzt dz2 NRD(CodScERshnglli gt al. 2008; Umeda and Heidelberger 1988jkud se toxicita

aYNON LJ2 LInjA Rt Yy N dzNR RA Yy dz3FU HONRNACSdaddRidanélli ef 1. 2e8) N f A A
Byl [T 2A002M® &y SOt A & 1+t OAdzyF2¢t Aye (damhibici { GSS NE |
(Advanced_Colorectal_Cancer_Mgtaalysis_Project 1992; Coda&isanelli et al. 1997; Longley et

al. 2003) NaopakLJnjA Riyryidihu @é 1 ynhiice & { @é T y I Y Ha&tmany and Szl

1986; Pritchard et al. 1997; Umeda and dédferger 1968)DS 2 E&@ O@ A RA Y LJ2 RRASN LJdzo f |
el ylawyhDidpR BJ tdRiyita ttymidinu(Fox et al. 1980; Martin et al. 1980)

A s

3.230A1T 1T 6GATi EUDPI OAOU

1. hypotesadzNA R A Yin dtngtox@itz&SS! = 02 O LBYI@WNY tdz2BNILgRdlishei &S Y I a
f S60SsHINRBgUHIZE | 2 S Y LInjN LIRS yd avty el o Sy 2 Wb NI D& ¢
jeuridineml yG I 32y A a2 gt yI @
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2. hypotesa:LJ2 1 dzZR 1 f OAdzY¥2t A€} B K®KE ©68z2 e i FtEXPtdrd NYENE YA
mSOK Il y A &Y dz-FUWhkibEe TSy N p

3. hypotesalJNfN LI Ry S & Y5RWLS2Y NLIniAZRE AyOM (i (BKER Y \A SR8y TIdINBEYY 2RI NN f
inhibice TS rozvoiji toxicity 5FU.

4. hypotesapokud uridin pr&k f 2 dzON LInjS ON @IAYIN A@dnaSi| oldzyiSFe N 11 O
TRS 1S TYSYyS YSoWzinkolperacelddRNA kanhbiti TFekt] | £ OA dzY ¥2 € Ayt
vilF 1 20SY YSIhjNILPSRB SRt Yy N  Ke YDA RAd3edz R D eyLIBRAZ o NISI 22 § 121
odzz1 & f WNDAYSRRz [UINF 6 Yy N| dz {Fisdnalliho ePCodaccliareli et al2 R O OA
2008)

5. hypotesadzNJ OAf &Yy AOWZSYS@EZRAORLUZ2Z pAYKAOAG2NI 5t5 ay)
gealeéeld tt9 -AKroegNmal 20¥) dz p

6. hypotesa:pyridoxinin viroy S& y @ ded §@'axi 02 O LI (i oWidicke®® a LI§RROK 2
(Kang et al. 2010; Ota et al. 2014)
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4. Metody

YS &0GdzZRAdz (2EXO] $KAINPASA a3 YN NK 2 LIA a2D6SyN  tLI2A0 Soyadx
1 92t Syl odzySé6yt tAYAS 1/ l¢od WSRyt &S 2 aLRyilt y)
LX y2dz RATSNByBoukadp/gi al. |198BIONEI @8z oef & LINE LR GONI S

GOAYY2a80A dNARAYdz LI2dzOAGE LINAYE NYN 1SNI GAyz20eied

41#EAT BE U

t aNAYARAY 23S ydzl £ S2 a sdRsahem & 998 subsisiricd Y @-&f A20F S| 2LINBNI LAY
LIN} ©dzy §6 Y & Y(BIGMANVDRIEN S r. ®rahg2 Sal1t wWOLMHBNARREAYS (IO
a5C! oefeée YINNAYINY & ST SNIL:MNENY I DD RING A DI 12entiva) KS., (
t N} KX 2 Sa jchL.ciom$duldzdd EBEWE 4)55- FLUOROURACIL EBEWE (2 0 2@ FBEWE

Pharma Ges. m. b. H. NfgG, UnterachRakouskp + OSOKy e @G 6af2adloege Rt S
vidz GADlI 6YyNY YSRAdz 6AT yNOSU o081 LRY2ON RIft ONOK

Az . s o~

42+ 01 OEOAAA ADBI RE

A 2 o s~

421.+01 OEOAAA EAOAOQOETT AUudi AdT@aéli 1T ETEA (

.dzz1@ |/ ¢ oeéft &profesoten DdF BerdRdfahnena (Kidzeinatic Cell Research

Group, Insitute for Cell Biology and Neurosciences, Goethe University Frankfurt am @G&imany.

WSRyt ad®yétyyS AY2NBLIANST Al $IFINISORE@SK2 O £ 2dz & C
diferenciace 0 dzz gpédermis (Boukamp et al. 1988) . dzz {1 & oO0&f & SR ANAMEM 02 Ot y &
69F 3t 202 YSREHY Oy N | yR23L2A S yI9dYT NHz0y S S Aigyy0dz g/if vy N | Y.

LI NHz@t (i dz gll2NARHCHREE0 20 RS T S 6 2 GMSWRZY | FyGAOA20A
U/mL Gpenicilin and 10k 3k Y[ &a0NBLIi2Y@O0AY UL P Aydzaded ( »NHze 0§ dzi
FGY2aFSnS LIjGQa toNke /{1 def (A>3 OA X be¢/ ! (Sade | we/ !

YSRABSYZ2f202dz 6SNIBSYNP tNR ac¢tc¢ (Saide oeéftz2 LI dzO)
AYOSNFSNR Ot &S aLISTUNRTF202YSGNRO12dz { O YyGATFALL
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A L s s~

t NAYENYN ({SNIiGAy20eGe o0ef @eedpripieid @2 OV FONGK TRIRE
K dz& (i 20065 d/ps TxIOIYnjSy e OK £ 8G+t f YN RY (@UDRydBaNBaley 2@ Sy 2 FS |
TatometodaB f I gaLISOY S LRIDNE INYNOK] dztiaf 50 &@rksnaeh Yy AN | |
al. 2003; Matouskova et al. 2000) St £t yS 271+ njSy S Yeé ¢R R HalERRIIE NJAHG &
vrstva,] (0 S NI Y25 I B A O AR IRLENGENS NA & {8 LR Nl M oK 6 § ¢y
Y S RAGEVdZO NBIRY § dzf (A G FA |FIASONER FEERMHEIGE ot | T3 2 92 YA YA
YSRAdZY @ |yl az2dé2 LIS NAIA Y GR2t LI WS VISYR WREDE® &2 Ay e X |
1g/LNaHC@ 162 0 2 @Awhy2\NbFAOSINIE Y N um 2 @ritityoyki (pediclifl 200 U/mh a
streptomycinmn i BB Y S o0& fKERNB VNG AL szt A ¥ p pAckapM, Y
NovoNordisk), choleratoxin 100 M (Sigmaldricth I SLIA RSNXt f y N NAE@idmage 7Tl
Aldrich.. dzz 1 & 6@t & inkubf Gi2ANGl2 B S 8O EEK | S | G6\CR®1® Bultici AJnjA 0 T «
be/ ! GSaide oeéef2 geédzONDY 22 AAidzy RS MRS WN A SRA dzY &

43- nGAT p OEAAEI EOU AOIARE
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4.3.1. RTCA test(Real Time Cell Analyser)
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4.3.2. MTT test
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4.3.3. NTCA (Nondestructive Test of Cellular Activity)
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(Netikova et al. 2007)
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Methabolic activity of HaCaT cells in various 5-FU

e concentrations. 2, 4 and 7 days of cultivation.
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