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One reason for the considerable differences in the manifestation of efficacy and toxicity of anticancer drugs
among individuals is thought to be the marked individual differences in the activity of drug-metabolizing enzymes.
The measurement of biomarkers that reflect blood concentrations of anticancer drugs may offer a means to easily
analyze these differences in enzyme activity in the clinical setting. If such measurement were realized, it would be
possible to increase the concentration of anticancer drugs in the body, thereby making it possible to contribute to the
development of individualized therapy.

In this study, urinary uracil levels were measured, which reflect the level of dihydropyrimidine dehydrogenase,
an enzyme that is currently attracting attention because it enables prediction of both efficacy and adverse effects
associated with 5-FU administration. The baseline urinary uracil level in cancer patients ranged from 0 to 60.5
umol/g-creatinine (n = 84), and a negative correlation was observed between urinary uracil level and plasma 5-FU
clearance. Moreover, in patients administered a more potent 5-FU preparation in the form of tegafur-gimeracil-oteracil
potassium (TS-1), although favorable therapeutic effects were observed when urinary uracil levels were within the
baseline level, in cases of elevated uracil levels, adverse effects appeared early on after administration.

The activity of taxane-based anticancer drugs is reflected in the AUC, and urinary glucaric acid (GA) level was
measured because it correlated with the activity of P450, which exerts an effect on both efficacy and adverse effects. A
comparative study was conducted on the urinary GA levels in 16 patients taking antiepileptic drugs, in whom P450 had
been induced, and 24 healthy subjects prior to evaluating the pharmacological efficacy of paclitaxel. The mean urinary
[(GA/Cr) x 10] levels in the 24 healthy subjects and the 16 patients taking antiepileptic drugs were 0.19 pg/ml and 0.98
pg/ml, respectively, clearly indicating that the urinary GA levels in patients taking antiepileptic drugs are significantly
higher than those in healthy subjects, and demonstrating that urinary GA levels reflect P450 activity. When urinary GA

levels and blood concentrations of paclitaxel were measured in 8 patients administered paclitaxel on the basis of these
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results, AUC tended to increase in cases in which urinary GA levels were low, suggesting that although adverse

effects may be observed, therapeutic effects can also be expected.

In this study, the possibility of Therapeutic Drug Monitoring (TDM) was suggested as it is capable of

minimizing adverse effects and maximizing therapeutic effects, by closely examining two types of anticancer drugs

and the biomarkers that demonstrate a correlation therewith. The selection of the appropriate biomarker would

provide important information in terms of setting the optimum dose of the anticancer drugs. With current progress

being made in the field of gene therapy, the combined use of biomarkers and gene therapy is expected to greatly

contribute to the further advancement of cancer chemotherapy.
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DAERRDZEERE Z % L, LRI A% R
ICHRRL, FHid 2 EANCIRE DO RRRED
MTH- T, WEIHISICIZB DT L REA S
D, B TEDAHBOM RSP ETHA, ir
BN AR & OIBIRIC ) 2 FAi T 2 DAL 2
FEOERBEMENR AL B> TS,

BAEO R ERICE WO TON AL,
DLT (dose limiting toxicity) & # % 5N % & &
OEIERANFEBIL G HEICE, Ra—A0HRE
B2 20~25%m L TIT2 T DRV TH
5. BE5RZRT 5 & THERMENE NS

TENZVAD, FIBNAFIOREIC K B EHEINR
REFICG X Z2ADFE DOV TRIN TR,
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4725} (complete response: CR) 7% H{E 9711,
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IRIREE DR, AN EIRE DA N AR E
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MOERICEH S T2 ENTERLEZLNS.
B RICB W TR, JIDAANCHRIST 23144
R— AT AT X RDTVD, H
(L2 D L2255 D Key drug TH B 5-7)b4 1
DIl (5FU) I, 20 90%ERHTZ I
FoEvyIvYryFe kas+—+ (DPD) ik
RO X CRIER T RIORSRE LT &N,
2 XY URFUEHNCOWVWTIX, P450 THREH TN
%728, ZTOWEMEMNMmAERE NI (Area
Under the Curve: AUC) ICPRL, #h3RCHEIVEMH
T B LS ENTL S,

AKifZETid, 5-FUICES L Tid DPD i&ME%x
Mg BRI Z 2 )VE, 87 ZEFR)VIcBW
T, P450 {EMEE MBI 2R 7V A )V E
By, BIVEF PRSI R E TS 251 A< — 11—
T E B ATHEMEIC DV THE R L 1.

I. fGHSHTAIZ v Ay 7oV IcBT 5

W

5FU IR EY SV VRRHHHEIANIC I N,
MR 72« ¥EAH S 2 BRI e B A E IS
Iehidzfi b, AROKFMEONDDICHA
MMEICHD IAE NS T & T, ZD DNA DERKZ
FHET 2Rz D, LA L 5FUIRMAN T
frEned <, ROFERFENE N2, 1F
B CIREHIRNANOR R REDMEHE NS, D
5-FU X 0 EFRFEANICHD, SIRZED B0
IR B ENTAROHFIN UFT (—#%: 747 —
e TZ2)b) THH, RIS, EIFHZERY
51T RENZTS1 (S 7HT—)b -
FRASGUINW - FTITV)N) LHFEINTVS.
TS-11&, 5-FUDTTRT Y I THETHT—I
(& %* % : 5-Fluoro-1-[2(RS)-tetrahydrofuran-2-
ylluracil: FT) 1Z5%/17%% DPD BH#EHKITH B F X Z
2V ({k*: 44 5-chloro-2,4-dihydroxypyridine:
CDHP) & 5-FU DV YILIC K> THAT 51
LEHEZIHT 24TV Y T L (k3

% : Potassium 1,2,3,4-tetrahydro-2,4-dioxo1,3,5-
triazine-6-carboxylate: Oxo) D - DDEI 2 L —
Z—ZefidE URWER 2 L, M 5 — FU IREE
7 AT E B X OISR NI ROFID AH
TH%.

1. DPD ERFUZVIVEDERRUDAE
EBICBIFBRPV TV IVEDEE(E

5-FU % $1 A% A A& Thymidine phosphorylase
(TP), Orotate phosphoribosyl transferase (OPRT)
FoMEE N, TCimiRH &£ 723D DPD i< &
DafREND (Fig 1). DRFEEE O — RS D
RS 2 il 52 CTdH % DPD I&, 5T h
7z 5-FU O 85% 2 iR T 2 £ TH 5.

5-FU ZHMAFKNOFEYBIREIC I AN EN D D,
A—EBETERMIC K> TEFT S EDHLN
TWBH, 0% OB, DPD M & #
ZBNTWA. KiiE%EKD DPD &M1& 5-FU
®7U75yxkﬁmﬁﬁéz§fit,ﬁ%®
DPD {HME & 5-FU REIDAHINC X B b2E291E DR
PEFAT B LEWETNTND, & B 5-FU
DOFhHIE, DPD A%, &L A Thymidylate synthase
(TS) &KOkICHET IR FTHBEEEZEZALNT
wa,

DPD {&PEDRIEICIE, HFKD DPD J& Mk & 951
EDHIBBIRZ RS ARILERERS, IV B5NT
Eieh, A7 V—= T LT REKRTITOIC
WSHIERENEMTH B 720, TETIE, KO
HRIRPDTZ )b « F 2 UERZDREYI DL
© DPDFEMD FRETF> T 5. T OREEFRE,
5-FU RAiH ALK & AR DPD CTRE$E N 5 Kk
WHERO—FY Z )b & Z D@72 RIS THIE
L, DPD{EMZHBENICTFRIL LS £958DT
% (Fig Z)ITJ

ZTTHE, RSV IVE LRI, FEERIC
5-FU ZHifite 5 U TR U7z IiAE D 5-FU DIk
i (5-FUZ V7S R) ZRHL, 5FU RHH
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TS
rxk  FdUMP < N\, THF
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(85% kL L) TP FdUrd FdUDP () FdUTP [)E-DNA

oro || 5,
DHFU <):|5-FU (=11 FUrd
JL - U

FBAL OPRT ﬂ

FUMP —FUDP (A FUTP ) R N A

DPD : dihydropyrimidine dehydrogenase TK ! thymidine kinase

RNR (ribonucleotide reductase)

TP : thymidine phosphorylase UP : uridine phosphorylase

OPRT : orotate phosphoribosyl transferase UK : uridine kinase

Fig. 1 Metabolism of 5-Fluorouracil
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Fig. 2 Prediction of the dihydropyrimidine dehydrogenase activity by the urinary uracil level
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AFIDEFIREN R & BIVEH OBIRIC DWW TG L
Tz, 51T, IRFY SV IVEOEEH O FAE(E
TRz,

1-1. JRI 5 )V T 5-FU bl B
D)2 5= @y ipes

ABt#8EE T, 5-FU RHUDAKITH AL HE
DYEND D, TFMITENIETREED
26, XFEICTHEDELONIEH T 11 6, L1
4 BlOEEE 15 BlOE R, il 29~76 % CF
¥ 54.7 %), AEmEE 1.28~1.82 m2 (F
1.58 m*) THolz. FFIERNE 7 B, K
A, B 26, FLE 1 E], B 1 HTH D,
SRFAHARIZ TR TR TH - I-.

PRI Z 2 )VRIE D T2 ORIRIE, RERFAG
HIDIRA T = “/}l/ﬂE@IZ)EI WZEE WD Rne EIh
HTHT 10RO 2 FIRE L, BRIKI%Z -30°CICT
BRSRE LTz, IR S 2 VAR KRBT v A1
WEFEAMICARIE L T, BT LAA y FEsig ik o
b~ k557 (HPLC) ZHWllEL, L7
F=fE (CrfH) THIEL .

FFE R I B WD TEANE I O 5 5 DIRER
CHEMIRIEICET 2 DT, 5-FU O WA
107 THY, 55050 BNV EHIRETH S
EEZLNS. SFUESW® (7R 250
mg/5ml/ 77 > 7 )bz E BRI K 20 ml I 7R
L, i) ooz Huizisik mmmiEic T
25 ml/h D—EHE T 60 77h 0 THEIRNIZS L,
50 MR BERIM U7z, ki TRE
N7z 5-FU Mg XD, m4EE5FU 27075
YAZREWML, hEKHEHIZODI VT TV
WCHIE UZe GRTEHEE /€ R IR D M h iR g /
fREmiRD. ARiEE 5-FU O circadian rhythm
REBU, FH 10 BORRICE TR LT,

e ) VERIRES BARG 50 2 RRICERIM L 72
MR BRI LzifE 5-FU 70 75 > A LR
TIVIUEE OFBRZRE L, THICHEED

5-FU R AFNC K 2 DAL AHREDZERNE - Fl
TEHOFEBURIUC DN TIME L.

1-2. BRI O 0D R 5 Uil
BOE R itk

2001 4£ 6 A5 2005 4E 6 HE T 4 FMIC
FEOMBIEHE D HHE, FRABREDTHIC 5-FU
RIDAFNC X B ERED BT H O SCE TR
MEELNIHE, KEEs 84 HloRhy <5
IV RIE LTz, 84 BIOWARIZH M 48 i, L
P36 B, THIER 624K TH O, WIEITEE
64 B, Kk 20 il cdH - 7z.

W LT R D 5 2 )UK O FfE, B,
e 2 EH L, & BICHMEEEE L.

1-3. R S Uik 5FU 7V 7 5 2 A liD
Bt

BE 15 BITORTY Z )V, 1t 5-FU IR
FUEL, ZTHUCKDES5FU YT IV ARE
MLzl AFig 3ICAGNZ XS, RPY S
Va1 5-FU 7V 7 5 v A L id A OB
HRhRRH 5Nz (Pearson's correlation coefficient
test, r =-0.5769, P = 0.0243, n = 15).

1-4. kD 5 o)Vl & BRIEIR DB

PR Z 2 VDR TN TV ASEE N2 E A
7 FBREHE 25,1 pmol/g + Cr & 1 IRUERICL,
IM4E5-FU 2V 75> AHh 4383 X 10°H 5 3.096
X 10° L @EflER/R LTz, BHICZN 5 OEFIE 5-FU
RDAKIOEIBINZ L, BITERE R - Tz
PR Z 2 VEDNERE TN TV A ANZTAT
[ BRALHE(E 99.8 wmol/g + Cr & D BV RIS
WARNS, HIimBRkD 4 & ORIER D < FEl
L, 4 5FU 27V 75> A& 1.024 X 10° T,
15 EFIH TORIKMEZR LTz, LML 5-FU &1
W AFIDZEIE & OBRIE R T, R o
IV IEHER X 0 B OERINC & hiflid - 7z
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Fig. 3 Relations of urinary uracil level and plasma 5-FU clearance
PR Z )V L1 5-FU 71 775 2 A L 3B OMHBIBIGRMEED BTz,
(Pearson's correlation coefficient test, r =—0.5769, P = 0.0243, n = 15)

1-5. JEBHDIRPY T )L D JEHEN

PRI Z 2 )V D AR AE 5.9 pmol/g-Cr, i
fifi 86.7 pmol/g-Cr T x* i & EME DASR, B
NicH -7 (Figd). O FHEIE 30.7 pmol/
g-Cr, BHER 2L 14.9 pmol/g-Cr, BEHERRFEE 1.62
umol/g-Cr, FPRf# &k -4.7~6.5 pmol/g-Cr, I
FRAEIX 54.9~66.1 pmol/g-Cr TdH > 7. T D
R E 2 TRBTY T 2 )VEDHUEEZ 0~60.5
umol/g+Cr &F%E L7z,

1-6. £

WK Tld DPD RIBIEED A7V —= 2 T O HE
PENRIEE N, KA I HA%ERD DPD T M O Il E
PFbRTVS, ENTIE, 5FU &1 0 R
L RRLEHUE & U C DPD O RIJEREDH T 5N
TWVBILEMIDET, —RIIC 5-FUIC XK BN
AALZEFRE A TR OO 1l & 72 13 95 Hh o DPD R
HORA IV ==V T3 TN TWIRWODNELIRT
H3. TOHHE, BMEOEMINE -EZXD
N5M, BRSE 5FU RPIDAKIOEIERTH -

FilED7z@ic, JRPEY IV VREEIEIC X 5K
ATV ==V T REML, BIEREY IV G
P BE OHRNC BRI R 25 LT3 18).
Al 5-FU RIS AAINC R4 2 ARE OB A,
R S 2 U E S 5-FU 27 ) 75V A X 5IC
5-FU RUIDAKIDOZEZNE, FIEH OB &2 BE
Uiz, ZO/E, IRPYZ 2Vl & i 5-FU 7
V7S ADORMICIE, BOHBBEFRMNED LN,
SR, EWERH & OBGRINARBE NIz, TabBIR
H1y 5 2 UEAME K DPD G HED W EHERI S h
ZIEBITIE, 5FUDT V)T TV ARKEND,
5FU DI EEME T L, 5FU RPIHBAANS X
BINACEBED RN D DS o T —
Fi AT Z 2 ) R < DPD TG AME U & HE
TNBIEFITIE, 5-FUDT )T ABNEL,
5-FU RITDAKIORE N EN, 5-FU OifHhjEfg
NE i L, REEIERME B L. DA
(L AHE DR R & OBIRIE R WIZE R Ta iy,
5-FU RAiEAI O 1X, DPD iEM7Z 10 T4 <,
TS 1% 1% OPRT 7k, BZME4R L% < DKF
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Fig. 4 The distribution of the urinary uracil level of the cancer patient (n = 84)

LRI S EEZ SN

RS Uk, 5-FURIZC®HETBEY I
O YRR ORIER O AL, ik F &
LTEREN, @EARST 1133 K%L L
7z Hayashi, Sumi 5D#EHIHBWTIE, KRBV Z
2OV MY 63.81 umol/g-Cr, FEHE(FE1Z
66 pmol/g-Cr THH, —fMRINICIRFD Z 2 IVED
(BB, DPD ¥EMEIGIRS , BIHOBAEZ D
PERTIN £ X NT 0. S, HEAZR DA
BEORNY S VO R AT LSRR
i S S U P, KR & & Hayashi,
Sumi 5O & D IETH > 2. T AUIA AN
O DPD &AM E #HIIE0 DPD &M X s © &
WERTH S L EZ BN,

5FU RHIMAFNE, )17 DPD M/ % &4
3% TS-1, capecitabine OXFIC K O Hi7z 7z KX
EAIA T, WAL B BRI A B R R
B, REMAEHENTED, A
REEOMRETHET & LTOEBREBESC L7
FELTVR. RIS S UEEAET 3 T L1,

BAGTIATIC X % DPD iGN ARARETH %
B RICBW T, BHEOQOL #HEAS C Lk
CRWERZ X DMERICHIETE S &l ENn5.

2. TS-1 OBEEFERAZBELVIERFIS 2
EDER

DPD & 5-FU DIAN D72 HIES 5728, Z
DFERTGPEDY 5-FU D HUIE 5 20 50 JIE IS %
THOT, EE, WA BNTIETS 1, UFT %
E0 DPD &M% % —7 v hic L7z DPD inhibitory
fluoropyrimidines (DIF) ##(oD Eﬂ?ﬁ%wfﬁjiiﬁ Lixo
TWa.

TS 1 BAITORAHIE 536% & i<, HHIT
&5, PGSR TE%. —%, DPDXX
BEZFIRE LIGE, REVINCERZRIEH
WRET 2 L OHENDH D, Grade 3 LL DM
BRI DA% B 5% DE, DPD RO
AN—KEEEZH5N5. X7z DPD {EHEA RO
Fld, PERD 5-FU RPIHAKIDEINIC 72 % n]HE
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PEAE <, HERD 5-FU R AKIDIEIRIR 5 %
FEREL, TS-104Y /ThY, ZFTURIIDA
RINZET LZ0ENNH S, Lich>THE, R

BOTE 1 ED EOEEDED BN
@AT —YNHIEE B fHFERER] (Table 1 fERIFE
7 18) KBTI TS-1 Z 10 7 —)Vfitif1# CPT-

Table 1 The clinical response of the case in the standard value

1 S S UMD TS-1 # 5B DERIRZI R, #I1EH 11 LOHHICT 1EL EDEED RS SN, AT=Y ERES| ReIVVE | BENE

DU L LT D 5 2 aEh B REE L. @RF— I IVAEIE C 0 6 il 5 ] (Table 1 Jif 10 336 BRLL
fIBE 9, 11, 13, 16, 17) HMfiEE~— 74— (CEA, i 12 36.8

2-1. TS-1 HBFHOWR L Jiik CA19-9) @ FH &7 <, 2t (No Change : 14 420 PR

2001 4F 6 F A 5 2002 4 7 & TOHETTS NC) 7% 1 4L FRkGET 2 USSR & 2o 7o, 58 18 512 NCIEUL

HET TS-1 5 FROREZRB N 22 il (7 D o> 1 4l (Table 1 FEHIFE 15)10DNTIE 2 & — ) 31.1

PE15 @I, M7 B) &2 RIS T 2002 4 8 URTIE T, BEEEIEIE b A P ZE(E A < —BEIC I 36. NCIEALL

Fn 5 2005 4 6 £ TO 62 il TR & h izt BRI U, ZOBAMITT, 8, 25 W :g ﬁl 5

YERELL FOSEBIZ NS & LT, RS S UED BERBERZ, BN B S N> 7. ™ o NCIEBLE

WE L, TS-1 & DB, BIE % 27— @EANFIC BT, ¥ L— F 2 DEINZD S L— 7 510

Y, MBERNC LERET Uz, & SICHEEMEIN T
HolBHEORIWEMRHAZHFHE L. 7535 Table

F 2 o1/ oEhEEZEIVER ORI A
oz,

« SE2FE%) (complete response : CR) T~ TDIERRE DIHK

« #8475 (partial response : PR) 30% LA L DiffE Iy
- #2754k, (No Change : NC) PRI L UPDEEICRH -2 b D
- #1T (progressive disease : PD) 20% LA EDHEK

3 OEHIdICBIL TlE, 5-FU {ESHK 750 mg 72 1 (2) T )V a2 4E 30.7 pmol/g - Cr LLF,

IFIEI TR > 7S CTIEA L, TEARIG#O 5-FU FBRAE 0~6.5 pmol/g « Cr L ED 8 filicDUNT AT (BADESDBACES . BEORECRE S
DEWIRREL E Z 5N 5 50 /77 O IR Z Vv OAF—V1 3 5l (Table 2 JERIFS 4,7,8) & A [ ~IVOEFNKREVE, ALY LBREITLTVS)

CRIRE (BDADBEBRREORECTRED., C: BEIEEOHD D

T7IVANAF VAT LRI T 5-FU DI
FHE, 5-FUZ V7SV AREH L, JelciiL
2R SV e 5-FU 7V 75 > Al & g
L7z.

2-2. R S U IEHERT N O JE R O TS-1
DR
2001 £ 6 AH S 2002 4E 7 H £ TOMITE NG

IC& % TS-1 5 22 Bl 5 BEWERA DTz HI FH ERE EDRIEMZ 7B L7728 60 mg/ HIC P FHEE | REooME | BERE

I B U 7B SRRk SHER, PS 3 1L L7 WG LI T B, M —A—0 LR E%L 1 b PD
DINROUEA AR TH 72 4 FEBRO TS NC 10 7 ALL LS 5 BUF RS L 5o 1. b 4 95

AT —VIBE T e AF—VNEE 1A @Y T VEDRE RO AT — D b RIALK B : 208 RREL
DEEE 18 6l CEEFR 61 i, TR RER 1.5 FFEER] (Table 2 JERIES 1) (3 TH - e g 2110(2 )
m®) Oz iE-o k. E LI 2HFHIEN AT — VY VIRIAE B FFE v 3 159 PR3 AL
(1) W LY 5 o LA T T §307 Bl (Table 2 RIS 2) TRRBAIBLIT : 05 TNCIrALE
umol/g + Cr L F, B 54.9~66.1 pmol/g + Cr DG EMIEL, 5FU 71075 Y AERakihe & 6 201 BRAEL

PUR OFEAEFEND 10 HINCDNT,

OAT— Y MOHiBh#E 2 5] (Table 1 JERIFE=
10, I2)IEBVTIEHRRBEN 5Tz, EHICAT—
VIHYAE B f7EAER (Table 1 JEFIFES 14) 1

T—YNHIEE B (Table 2 JEFIFES 6) SEFIDOH
B B W T T D - 2.

@ VENENE A 72 11 5 FAfiABERI (Table 2 Ji (Il %
5 3) THRHAERICT, HWNEWRZDOHEIZBHE &
JEIK DA N 5 N7 % %N (partial response:
PR) » 3 7 HL E@EIEE .

@A T—YNHEE C D 1 i (Table 2 SEFIFS 5)
WMARHEICADETEERICTRATRE, T,

MiL7z. ZOFHE, 5-FU 7V 7 5 A3 3.38 X
10°/m* L @E{lETH D, DPDIEMEA EW T & A
RENT. TSI REFATNEY) L EZ 5N 729,
&% 100 mg/ HX © 80 mg/ HICHHEL, 1t

D)

Table 2 The clinical response of the general case in the standard value
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PRI T UTe ) BT B K O T D Ef T
(progressive disease: PD) DOH[iE L& > 7z, EIfE
HICBNTIE, MNRPIITEBOME, WiRx L
DOREIEFRMNHE U7,

2.3, R 5 2 UAEHSEHERLL |- O3EHIO TS-1
DI

BRI S 3 LA LR 54.9 pmol/g-Cr B I
DIRFEIE 84 Itk 4 BB BN, b, c,
d T3 DIF BHITH 3 TS-1 #HER, 1 B
BCHS I & O BIEI AR B (Table 3).
EHIHERd DS FUD 7Y TS AEBEH LK
fEEHR, 0732 X 10°%/ mieiolz. EHICHEME
N 5FU 7V 752 AfE0.732 X 107/ ni%, LA
i, MG LKMo IUiEe 5 FU 2V 7 5
ZHZS5 T (Fig. 3) \c7mw b (AHD 93
&, Fig 5ICABNZ K IKRPY Z 2 VAN &

i, 5-FUZ VT 5V AIMBMETH % T & DR
nr-.

2-4. WEH ZD 1 RPY T 2 VAN IEHENTN
D)

5175 DPD B EAIZ 5 HE T % TS-1 & 5-FU
R TR B T2 DRk D 5-FU RPN AFIL DA
BN RDATFE N 5. FERD TS-1 BRI IS FEHE
(/7% DPD %M 7 BLE & U C DPD FHEHIAEL & &
NTWa7h, UIVENRMEMNTS 255
F iR E DR E N, KREORERI TRIE
WRIFTH . ULh LIS R 5560 TS itk
HEEMDKFHEG L TNEEDEEZLNS.

U Z 2OV FERAELL L OIERI T, kD
5-FU ZFIHAFKITIE DPD IC & % it hv g A
IRz DTID AR IARE T & % T 7x i &
DHEF N7 L, W DPDFHEHZEH LTV

Table 3 The side effect expression situation of patients more than urinary uracil upper limit value

TS-1§58

fER  EiR-1ER X ] I5VIE A 2 BlERERIKR
(mg/m*/8)
(5—FU;¥500mg/B x5+ CDD
a 35:F g 66.1 Pi¥10mg/B x 1) x29—)L#, - BIZiL
UFTE%1400mg/ R
RELOLVLHER
b 58:M B 57.5 TS—1 120mg/H 84 B Mg AT
AR A Ak
HH-—BB&YLER
BER-ARTR 8%
c 73-F = 57 TS—1 80mg/H 58 B8 Grade5 T C
AP
. ) . 5—FUZIZ&LAEIER
(6—FUX530mg/m*+L Akl HL.TS— 1B L4
d 72-F +ZiEm 867  +—FF210mg/m%/8) x6x3 73 FULHBER BR

Y—L#%.TS—1 100mg/H

-G FHCRA
ik
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TS-1 REMDERHEEADBNS. FICAT—Y T
CHYAE DS % Table 4 ICE LB L, AT—
VI b ARG B D 2 Bl BV TIRBY Z )
{7 42 pmol/g « Cr TFIMELL EDJER 14 11
MRMED BN, T2 )UEM 6.7 pmol/g - Cr T
DPD {&HPEMIERICHEN & Bb NS ER] 1 TlE, B
LIRAS(E 30 SIEECISY gRAYAEP

PYFP S50 R x 103 (mL/min)/m?2]

E-N

N w
CuUu—=o NI LWODMOO O

—h

o

TSI, Bl X CAREHKIC BT 2 E5
DPD &1t & B ARSEEEA2 AT L & DBEETEIC DWNT
ML, BRI & O TIX, DPD iEMEAY 100
pmol/mg protein/min L4 | & Ji 5] T & 5-FU +
CDDP ##i% 5-FU (DIV) #i& TlEARIHI 7238
EM o TeM, 28.7 pmol/mg protein/min & AKAED
JEFICTlEERN 2R, TS-1 2 WV IIERITl& DPD

o
N
o
E-Y
o

80 100 120

R 52 LK (1 mol/g .creatinine)

(A:case d measured this time)

Fig. 5 Urinary uracil level / 5-FU clearance correlation graph and case d

Table 4 Results of cases 1 and 14

AT—V | BBE |EHES

KRBV | KRR

m |B(EX) | 14

42.0 PR

1

6.7 PD
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T 272 pmol/mg protein/min OFEFNC &H
ST LM LTS, RS O DPD
TEPMERIE IS K 2|t L RRRIC, PR Z 2 OVfED
5|l U 7z DPD 1& P& OSERNC & TS-1 (3 6H
MTHBN, IR Z S IVED 6.5 umol/g « Cr L/
N C DPD {EPEDIER IR T RRAEE SR OREBNC X
BN IR DA REMEN D . FT2HEKD 5-FU Rl
DAKITIREIEHOHBEORWEEZBbNE YT
VIOVEDNEHEENOEFITE, TS-1 5k b
WRSPFITER OIS, TRORWEHMZED 5N,
CNIIE TS-1 IcF XN %5#)) DPD [HEHI CDHP
&0 DPD WHEF S N/AER, 5-FU RN &
<ﬁhéh 5-FU OBATIED @R £ OF
UT®xf&EWMELK%®£ﬁméh% z
NHOIEFNTH LT, BHFAZBRTE2 L X

NBEEE (2 AR 1 EREE, WO

RETHREGZMIT ST LICKD, AMCESA]
REMENE A BNS.

2-5. B ZD2 (R 5 U IEREMDL |
DR
ﬁi,ﬁﬁmszBJM,ﬁﬁﬁﬁ%%®
BN Lo TWVBD, BWEHDRSHIT
WAL, REPIEZRER LS ESNZEHNND 5.
CHUE, DPDEHAMHKD NS BIc & b b
3, AHEN% DPD HEAIF AT IVOHED,
%ﬁ%@%ﬁmmﬁﬁuﬂbfﬁiéhfwéh
b &%z% Fie, RS U EAE X
DEEETHZ 405 B TS-1 ZHHL TV
3 HITHEHINCEIERAPHE Lz, coT ki
TS-1 fEHBHRERTICIRP T Z 2 IV 2 ET 2 T &
KREHERLEZONS.

SEB d I3 LARERAMERTIC IR Y & 2 Ul 72
E9 % & 86.7 umol/geCr THRMENE & KiFic L [A]
AMETHH, 5FU VT RAF0.732 X 107/ m
CHEH TNz, DPD HEHIZEH L 5-FU IE
HHITHSG~ —h— DK FARD 5N, Hid TS-1
5T, BRCRR, WA, R, G

mEEMIICH 6N, DPD HEAIZE A
L %%\ Doxifluridine (7/bvm > ™) ICEHT 3
CETRIWEHOMBRE R HBIERIFTH - 1.
PR S 2 JUED @D, DPD it <,
5-FU MU & i < Wiz, DPD BHERIZ &H
3% DIF ®FITIEREIFAN BT % C &, 5-FU
V75V AMEERRET BT & TREE N

DPD ACEE 1 1985 4F1C Tuchman 2 & D 54 4)
WCHREENTD, HARNIHEA & Bl LA an
LEND B0, AHTE 4 PIOWE  HED
n3. Z05BEALORETIX, HEHERD TS-1
MG XN, &5 5 HHZ TIC Grade 2 DL -
BACRYE, Grade 1 OH§AHIM « FEADFEEE
HTVBN, BESEVEHICEEST, EENKR
5T % KRR EA%ER T DPD fEEOEA . H,
RINTVEH, DX TIEFICBNTRS
ICHEENRETH D, BERICIRTY T2 )iz
WlE L, FaGic DPD GO FHIT 5 2 &MY, TS-1
BEHNC BT 2 EIVEH 2 TR T & % ATREMED
H5.

TS-1 #5051 F/1IC DPD &M &2 R 5 2 )b
1 5-FU 7V 7 5V 2T TS 3 C L3,
TS-1 BFPER ORI DIEH, KD 5-FU RPiH
AEITIERD & TRX NBEERNCH L TS-1 ZH %D
AT 2% 51ECR D, ZRom EIcs
5 TE5REMENH 5. HICRIEHOREERZ T
Mmesceicky, 17— LK-artrhb

FEL, BHEEMEHHTLIRTZELDEER
%.

IL PUMERERERSEAI S 2 Y & X X)L
B9 % Wt e

1970 AT XV A DE L AWFZEFT A HLLIC
BoTiioleEE 0y 2 7 FORKOEREE,
AFA DN S SN ST ) Z2F2)0 (7
mt D ZFY =)L) BRAEENIEIETHS. /8
7)) ZE VAR & OIBRICAN R TH
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% T L IZEWFEER L TR E NI NE R
W, AFARETLMELIMZTEN TV NS T
72, FCERKRICHICESZh o7z, AI&HY
IR DA E 5 72 DIE, 1990 RIS A>T
ANLHICEKTZ S HEDHENCEZ>THHT
HBHM, 871 ZEIVIIENICAS RO
2T 2M/NEICR G L, B HAah ) R
ICTE 5RO RZMET ZHDAKTSH
%.

1. RBRTIVAY VEAEDESR

HYHBEE T 7 a— L P450 (LA P450)
5, < OIS RB LIRS 3 AN C 8
5. TOWEOENES, FIENBEENEL,
%%@xﬂ%’@m”’?ﬁﬂk%ﬁ%%&ib“(b\%. B
1E, BRI TO PA50 FEIED THNC IR T A
ROalsy— Vi SAERE TR,
NEENHERIFEE AL RL, P450 T KR
§ 2 BHI SO E N T 5. —7,
Hunter46) &, AT P450 IciEENn2 7)oy
BICHRDRAHIEN TH 2 TV H Y Vi (L
FGA, HwhU ) OB, I
PA50 ¥R e L 2 OIS & 75 3 AT AEME 2 R 2
L5,

P450 BFET ZHME LT, HTANAKID
T/ NV ER =)V B E VD ELHIS
NTWB, S, /871 2%V ORNIC
5, PAS0 WEMFEA R E N TV BHTAD
PRI RS OO JR o1 GA i & 135 A JRED GA fi
ZHIEL, R GAfEA P450 15 MEDIRIEIC R %
ATHEME Rt L.

1-1. HiTADAANRMIRN 7V 2 e R
BOER LNtk
PLICTADAKIRAESE 16 61 (5561, Z11
B, R 56 5 &, f@HE A 24 F] (53115 i,
9, FE¥ERE 27.5 %) & OIRY GAfEZ b

L. TADAEZEDIRHL TWAHITANA
AN, V< EEy, 7z /bR —)LixE
5 O TANAKIT, IRAWIRN 5 ELL WD
11 NT2&D 6 #Z HHEHIRATH > 7.

PRBfR & LTENZNOHRIK 5 ml 28K L
“30°CIC CHFEMRIE LT, @ ABXUTHEFEDR
ITARTUSDOWT, KplantilifidrHhd, KTHE
HWHRZTOFEMMA L. KA CAEDOHIEITT =
=T B LA VI KB ERE LTI o
7z, W EEL% Fig. 6 ISR T A, GA & IS
T % &,D- 7)) -14527 k> (GLD-
glucaro-1,4-lactone) & VP#LikREE 755, —/7, B -
Jnrn=X—Xik, BETHE T/ VTR
LA/ 7V rarA ReRIGLT, 7x./—
WIRLAVERTS.CLIEB -7 7a=R—
YOMER G20, REMSDT =/ —IVT
2 LAV DERNRZ EEARAACHIR L, 2 OSSR
L UBWEERERD D, TabB, GADRK
e THS CLNHERD B - TV yn=X—t%
FHET 2, COMRREEO 7=/ —IVT7XL
AVE TNV IuatA ReflEbEEo 7 =/ —
T Z LA NIRRT ZDT, CLET ADDH
GA mMHETZ%.

PR GA L, RIRFICHIE LR 7 LT =
>~ (LR Cr) OfETHIE, d7%bb, JRFAGCAD
WEM (ug/ml) % Cr OREM (pg/ml) THID,
1020 7=fl [ (GAfE /Crff) X 10] & L TRLUTZ.
¥, TOWMIRIRBEER Y Y Z—OMEEE
ROEKRZZT, B, @EANEBICAERZST.

1-2. PITADAAINRM RS L2 ANORP 7))L
F1V VMO LR

P450 FFEOMHE D H % 1 TA M AKIIRA EHE
16 {5l K O 5 N 24 151 °C 0> -5 fill = R e 722 1%
ZNZFN0.98 ug/ml +0.91,0.19 £ 0.07 TH Y,
MCTANARREREETER (T2 VF DK
7E P =0.0036) ICEETHDT ENEBDLNT
(Fig. 7).



[+]
° cooM OHH OHOH
o Yy " HOOC COOH
° oH H OHH H ) .
14 on glucaric acid

Phenolphthalein monoglucronide

(GA/Cr)x10

Acidification
Heating

Inhibition
lucuronid. - 0
Pe o COOH

D-glucaro-1,4-lactone

o
Alkalinization o
—eep
Colorless Coloration
Phenolphthalein
Fig. 6 Principle of glucaric acid assay
[ J
[ J
physically unimpaired persons: me a n*S8.D. 0.19%+0.07
antiepileptic drug-taking patients: me a n=S.D. 0.98%+0.91
[ J
: Welch’s t-test
4 P =0.0036
| $

physically unimpaired persons(n=24)

antiepileptic drug-taking patients

antiepileptic drug taking patients(n=16)

Fig. 7 The glucaric acid value in the urine of the physically unimpaired person and the

Vol.5 (2011)

125

1-3. &%

TIAY U (GA) &, Z)vra RO
EEYT, IRPICHRitE N3 DY, GA OJRHIEE
IMEMETdH % 1F £ P450 ARG TEAME < AR
MET 5728, 3 AUC D LRI B e TREN,
PR GA il O HIE (& i HrYIC P450 ARG TEIC
Mg 2LEZONS. L Lah5 R GAED
MEE LTMEENTOE T /=)L TR AV
i, R O F 7 IS BT R AR
HLTWBDT, EFELBAT 2 /—)VTRLA
Y RRHICETE 5 X510 (1) BERE O
ﬂﬂaﬁ%@%ﬁWﬁ%U&fébk7l/—
WIS LA OBl # W E URM GA {74l
E LTz, TORE, ¥ ANKRTHTA»AKIRH
BHEDIRF [(GA/Cr) X 10] flD -+ fHe
R ZFNFN 0.19 pg/ml + 0.07, 0.98 pg/ml +
091 THY, HiTANAKINRMEEDRF GA {H
M, fEHENICHARERICEETHZ Lz,

SEYMRHHENATIC B 2 BEERAD S B 8 #ILL L

3P4SO AT L6 0 L EZ BRTHED, PA50
S IS IS B © X BRER L IE I R
575, RERIC KD IHBE AR X DR
i GAEZHIES % C &I & b P450 7ih 1% il
TEBCT LAFBENT,

2. KTV IXEIVEENDIGA

KO BRI, TR, B B,
I ARG X LB, RIS S LT
TS-1 ORI HIC B2S 2 B &0, Bk b
RIS EEA MR L > TS, b MoB
BRI, ZETVE 6 [LOKIEILKT 3
{17 = = VHOKERILA (Fig 8) T, CNEDMR
T 1E P450 D CYP2CS, CYP3A4 ZHED i FHEH
B5LTNG,

ims AN R O FEBIE 2 il b Ak
EREEL TV B Tesh, 2 O Ol i

55,56)

)
CHB, 18P RELILE PASO TIRE - xh

Fig. 8 Metabolism part of paclitaxel
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BT EMHIBNTED, /871 ZFR)IVERGEIC
PRH GA fii7Z2 Fi\ T P450 fREE M2 il L,
Al i PR OHERIA ITREIC RS, /37U ZF
IV DRFCRINEH OFEBFIEDA S R &
%5,

2-1. N7 ) 23Ut rh R 7V 71 Y
IENE R HE OWNER & fiik

AR 9 Bl (B 3 B, $LA 16 i) 1BV T,
NIV ZFE )% 60 mg/m* & 5% 7 R REiR
250ml T 60 i siid U st BAGaRT, sk 7
BT, &7 2 W%, 6 BRI, 1 H, 2 HE,
3 HIZDTH1 6 KD 7 ;BRI L 72 iR 72 Z N Z N
3000 A5 T 10 73 D0 Bk, < DItz
~30°CIC THEIAE LTz, ARt 87 1) &
F)VIEEOHEIFMAS T AT — )L )UK
B U7z, MEd HPLC ¥ Tl RI& 227 nm, &
ad UV, RAKTFERMAEREEE 10 ng/mL TH -
T, FERUICHDEH/EIEICTAUC ZHE L, AUC
&I OIR X © JlE U7zRd [(GA/Cr) X

Paclitaxel AUC (ng*hr/ml)

10] fli& ZHuEt Uiz, OISOV TIER
IR v X — G ERE ROKREZT, BH
ICREZEET-.

2-2. N7V ZF)VEREE T IBRE O PR 7L
A1) Vi e AUC & DB

X7 23D AUC &R [(GA/Cr) X 10]
i3, FLOMBaE R FHBIRECr = 0.571, n = 8)
MHEH5N (Fig 9).

PR GA/Cr fE DMK <, AUC A 5000 ng-hr/ml
DL EoSERNZRIHRE PR (B0% L BN &R L,
AVEF Grade 1 ~2 OaFHHERIEAD DB L Tz,
LU UJRH GA/Cr A3 s < AUC A% 3000ng-hr/
ml (R DIEGNIHIRD PD (20%LL F1)) TH-
Iz.

2-3. BE

Sll, 7z /INVER—), VNV E Vin
E, PAS0 SBENHEFRZHIT A AFIIRMES &
filH N & DRI GA {7z LEiehiat U7/ R, $1T

6500

6000 .
5500 R
5000 o

\ L 2
4500

4000
3500
3000
2500

2000
0.1 0.2

0.3 0.4 0.5

(GA/Cr)x 10

Fig. 9 Relations of Paclitaxel AUC and (GA/Cr) x 10
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A AR EE TE, JRYP [(GA/Cr) X 10] fi
MEETH >z & XD, R GAEDHIEZ,
PAS0 WEED THIICEH TH % - E Nz,
W87 ) B3 )UEEICOH U856, IR [(GA/
Cr) X 10] {EMMESETH ZIERFITIE, P450 FEHED
S ARHDNEN 28 AUC DR EL Ixo Tz bR
N, Villikka 5 13 HUATEE YR T £ = b A
yﬁEbewﬁm4F®@ﬁ%ﬁﬁﬁéza%
MELTWS, %7z Susan BliX, HiTAD AN
M EIEFEHEED/S7 ) 232V O &I EE
(Cmax) &7 V7TV AEKaEL, FEGEHBED/S
7 ZF2)L 240 mg/m* & PFHEEDIS 7 ) X
+ )V 360 mg/m® % 5 AT [ERED K5 A2 RS D
T, ITADAKNZOH LTIERI T TANA
ANC KX OF 71y — L0 P450 hiEE Eh, /8
7 Z )V DTG I B DTUHE U 7z 4G 5
ThHhdEERLTNS. FESDOHFITANAAKINR
HEHERT/N7 ) 23U EE DR GA {E
OHEDAEERIC BT, Susan AR L7 HE
%‘E’%ii‘%‘é‘%%ﬁ%%@éﬁ EMMTE.

P450 X2 < O FHEMNEET 5D, N7 U &R
F42)L1& CYP2C8 & CYP3A4 TRE@E N7 = /N
WE&—w%bWNvﬁﬁy@mTMA%ﬁﬁ%
LT ENMHIENTNS. HiDAAIZIGT 24,
FUCTADAKIDGEE S BRI CYP3A4 THdE L
TWADT, R GA A T 2 B R A
P450 D% 1FEld CYP3A4 &£ Z HN5.

PRIV ) Vg% fIET B T & T P450 A
PIDSAADSZ U Z V)LD iRz T E %
AJREMED R S Nz h, AR 2 HEH T = Uk
BWEHOREBENTHE NS 280, BEDOHHE
HRIRT AT ENTE, ISHITHDAAIRZMER
BEOT S, HROTHETEEOT, MA
L2 HETORBETH 2 T RKDIGENE & /)
OB 12 d o TR, KT E B AR RS
.

i

MAACAREIC T B3A F < — 1 — DERRICE
THMEEEMLIZC LT, UFOXS I TH
BERGAAZRSENTER.
(1) fREHEAI 7 VA Oy S VT B HFRICE
W, BWAREFICEITZIRTT T )V FEHEH
& 0~60.5 umol/g-creatinine (n = 84) TH D, K
S U E S 5-FU 7V 7 5 A EIEE D
BEIRER AN RS BNz, HIC K D IR AN FU 8%
DTHT—=I e FASGI) - FFTIIIVAHY T L
(TS-1) BEBHICBVTIE, 7T IUEMNHEUE(HE
NTIE, RERIBFEIREDZDENDZD, TIIIL
NS CH 225G, BEHDREYINC BV TH
WU, Leh-> TRPY Z2)UEE, 5-FU Rbi
PWAKIORBRE ZR AT 2H A7V —= 7L
%0, g LRIWEHO TRIMNARETH % T LAVR
TN,
(2) HUNERBERFER S ) 2 F)VIcBT B
FUCBNT, 787U ZF)VOIEINFMGIC S b,
P450 ERFEDH % 1T AN AKIRAEH 16 6
AN 24 Bl & DR GA HD LR % 115 72
LT h, EARTHTANAKIIRFEEDIKH
[(GA/Cr) x 10] D F¥fEIEZNZ N 0.19 pg/
ml, 0.98 pg/ml Z/RL, HFITADAFIRHESD
PRAF GA DS, f@H NICEERERICHEETH 0 R
GA fEAY P450 Mt Z [ 9 % C L 2o 7z. TD
EREBEZ TR ) ZF )V REGEE 8 HlOJR
I GAME &7V ZF)V i h g ZHlE Lz &
5, RH GAEMEETH ZFERIC BN TR, &
YD AUC WA EL B EmZRL, BIEHOH
BINESENZ L ODIEENREIFTEH LD
MgENT. T ORICIHREETHIEZR R GA %
WET BT LIk D P450 1ESEZ TRIL/ 87D 2%
VIV OMAPEE RN 2 T &1F, B O]
TEROFBATHNCHD THHATH 5 LB A BNH4S
RZRBHENTEE.

SHOW AL ERERLE, BEBEAOIRRE L Z DN
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ADRFFEN 2 E R UTe T — 5 — A1 RiG#E& iR
IFARZREREZODDH BN, WInEOH A KT
A THES TR LU T ELHIDAHNS & B 1R% K
fE, BEEANCHUTHETAEZET VA
ER SRV, AFRICBWNT, BIDAKIEZEN
BT Bt AT A Licky, AIER%
RANBRIC U, mARDOIRHEN R 2 54 T & % TDM
DAFEMENVRE E Nz, HibSAKIO Il E
RZDIRE L IR BNAF Y —H—DFEEIL, P
ABIO R BREICEERERE KD, EET
BENELST BHES, cheflrabyes i
KO HEBNACERHEORIBICRE{HFLGTE
5LEZBLN5.
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