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5-fluorouracil (5-FU) CRBEMENX—F=y 2 BHML F EMsk (X THREE) A, 5-FU
20 mg/kg EHBO$RS (20 mg/kg p. 0.) & 10 mg/kg M HBBEHNHYE (10 mg/kg i. p.) DB
RELBRA L. 2, HEWN DNA (ST 2/EH OB L LT thymidylate synthase (TS) #&#&
%, RNA (IHF 2HOKEE LT RNA #ICBA I 7z 5-FU (F-RNA) iRE2BIE L7
CEOEEBDEICIMHMICAHRELE RO LN 57225, 20 mg/kg p. o. B iE 10 mg/kgi. p. FITH~,
EBROSMMELE L THRICRVCEENMARZ R EZR LA (P<0.05). M EEERRICHITS T/C
HoOR/MEIX 20 mg/kg p. o. B TIX9.97 %, 10 mg/kgi. p. B Tid 48.1 % Th o7z, 5-FU HEKS
I2&5 TS BXU F-RNA IS 3 2/EHId—B%ETH 57245, 20 mg/kg p. o. BEL 10 mg/kgi. p. HD
BRICIREEZZD LMoz, —F, 5-FU kx5 Tid TS FHE®RS L U° F-RNA iz iH#H MAE L
A EHMKRTI2EMERDOLA, k) 20mg/kgp.o. BEE 10 mg/kgi. p. BOBRKICIZZLED L
ol BMEX Y, 5-FU ofOKS k5 EE 2 HEEMMTAIILICXY, BEARSICKRT S

BREMBFLBIEEZ OGN
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5-fluorouracil (5-FU) RENLRBENETHY, ¥
DERIL in vitro DRFTTIZ, FHBEL Y b, HHHBEELL
LOER L OBMEMICEKETILELORTVSY, 1,
BR TS RALELTAIYBERAVBRT 5 L H#iES
NTWw32, L7zd-T, 5-FU 5L LTidFRAR
BECREE L LORREEEV RSN TVSY, 0
DI AR -INELOUBEXLEET S5, —F, 5-FU
BRHEEL> O HI2BEORIAPHFTE, NRERTRHM
K26 NUETHLI LML, REETIIEORSIC
XBHMAFITShERL TS,

R4 5-FU ICHEEEERTA—-FI 7 XABHE M §
etk (R THBHEE) CHL, 5-FU 2808 X UBEENE
5L, in vivo B2 EEMBAAFZRE L DI, BEN
? DNA B XU RNA (I3 ¥ 2 EH 2 LBRET L -0 THE
¥5,

L B8 & F &

BWiE=¥5F - R (k) » LA L7 BALB/c
X—FT R (hE 20~25 g DHE) AV, EAX
BHNRETE () Xhft5Sh- kA 5-FU 24
HL7. BiERHS T 10 mgkg %, #OHKS5TIX
20mgkg # 1 H 11, #AKS L. BEIALEX
PERFHTHILS N, 5-FU ICRBRZEOL MK,
SC-1-NU (B LRRME) %A\ 7z 3 mm AICHY)
LABEE oy 2 1 @2y ROMMERICE T BHE

L7z, BEBH%KIIE 3 H, BEORE (L) LEE
(W) & mm BATEHIL, #EEERR (LxWy2,
mg) EHM L.

BHEERIIHE EIEE ERA 100~300 mg IZEL 2K
MTHIBL:, RERMBREINEES X CRHEMBTFC
DVWTHNEEER, 2bbE&REROHEEEER
B (W) thERAaROEEEER (W) Lokt
(Wi/Wo) &KD7zo /2, SEHEROEMEESD O H
EEERRL | CHEHE (BW) 2HHL, HER
HMEEOH EALAE (BWo) I3 2 (HNHKHE,
BW/BWo) &Rz, HIFMBREIZIE t REZHV,
p<0.05 ZHFEEHN L L7

MEEAND DNA 3 X UF RNA IS5 A EHZA57:9
2, 5-FU B[54 05, 1,2 BXU 4 HEICER%
WH L7z, /-, BRERZESD 8,16 3L 24 HB
CHEELRB L, ERATRHELAEEIZ:ZD
WKL, MERTT-80C TREL.

DNA 23 2EHD#EEL LT, Spears b OF
|H# U T thymidylate synthase (TS) &%l L7
BEMABFIEVA- M 2ETHRLAAL, RERELSH
WKEDHA PYLVESGERRLZ, CheZ8L, —
HizZFDEE (TS free), fliix pH 8.1 NERMT ~ €
=9 Ay 77— (300 mM NH.HCOs,100 mM
2-mercaptoethanol, 100 mM NaF, 15 mM cytidy-
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late) & HRBAML, 26 C TIMMS ¥y Fa2~x—bL
7-t (TS total), *H 9~ L7 5-fluorodeoxyuridine
monophosphate (*H-FAUMP) # & UF 6,10-methyl-
enetetrahydrofolate (5,10-CH.FH.) & it &4, /I
3% ternary complex DBHIEHZME LA, TS
total {CX3 % TS complex (TS total - TS free) N
SEERD, TSHEXKE L7,

RNA IS 3 2EH OB E LT, RNA WICHLD A
INh’ 5-FU RE (F-RNA) %2l L 7. Schmidt
-Thanhauser-Schneider ¢ {2 & ) iR+ € & 2
—bM&D RNA L. ChEHMTNAMMEL
7k, 5-FU £l - WML, ¥x¥3)—#FAoD
RENSFITRRAARZ b A b)) — (GC-MS) 2& 1
WE L2,

IL. & E

1. MSBHMAHIZR L RER

5-FU @ SC-1-NU 333 5 Bl 34 5l S0 %0 R % A
HEEERICEITS T/IC LO¥BTRLA (Fig. 1),
B DNA ¥ & U° RNA (3 2 A ORIAIC< Y
AEBBRLILD, BERIERNICRI LTV,
10 mg/kg BRI 53 (10 mg/kg i. p. 8) TixigH
Bkt 8 HH T, 20 mgkg #O#&%5# (20 mgkg p.
0. %) T 12 HHFEFTT/IC HORELET 2 ED,
&4 58.7 %, 18.1 % \ZE L7 Lk, T/C Hidik%
PICETL, EBRERTH (24 HH) 1I2i13% 4 48.1 %,
9.97 % IZE L7, HEMRMOLKTIX, 20 mgkg p.
o. Hi 10 mg/kg i. p. BICHN, BBMEBROLMMD
THELTHEICRHFLHMBEIHHREEZRLE (P<
0.05) S5, MBEORKOLEMMIC, HAEHH%
BEWMictsl, MEOBMICRABOEOHMMEEZ
»7: (Fig.2,r = 0.989, P < 0.001),

] 5 10 15 20 25
Days after initial treatment

Fig. 1. Antitumor effect of 5-fluorouracil by oral and
intraperitoneal administration. Each point shows
mean * standard error. The number of samples
decreased with time for measurement of TS and
F-RNA. * P < 0.05 *% P < 0.01, **% P <
0.001

HNEEDNB T Fig. 3 (23 L7 hlkMphik 5 B
H& 8 HHIcBWT, 20 mgkg p. o. HOMMNEKIE
10 mg/kg i. p. HOENICKREVAMERLZ (P<
0.10) 2%, ENLAMIZWGHEMIZEEBDLEI - Kl
RO R/MMEIX, 10 mg/kg i. p. M TI: 0.793, 20
mg/kg p. o. [ Tix 0.820 TH -7

2. RN TS I H4EH

AR L7 SC-1-NU O &G B3 KME (n=5) 0
TS total i 51.9+5.41 pmol/g-tissue TdH > 7co

5-FU Minft!jithn TS N&L% Fig. 4 ixL7:,
TS total (& 5-FU #t5# 1 HliH 6 2 HHICSAFTH
MEAL, 4 BHICHHEBOLAXMIZHML 7o TS free
12 5-FU 5% 0.6 HHICIZEMEZ L7225 1 BB
A HBED L AL 72 TS complex ik 5-FU &5
# 1 1 H % Tix 20~25 pmol/g-tissue X #FFL T 7:
A, LB MICMP L. TS Bl#%it 5-FU 5%
05 HHTIZ 40 % Hitk, 1 HHTIZ 30 % BLEZEL
Teat, PRI T L,

2

a

P T

8 24

2 y=0.3144-0.185x

r=0.989

% (P<0.001)_

5 11

-4

]

-4
0 T T Y J T
0 5 10 15 20 25

Days after initial treatment

Fig. 2. Correlation between the duration of treatment
and the ratio of effects by 20 mg/kg p. o. to those by
10 mg/kg i. p..
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Fig. 3. Changes in relative body weight after treatment.
Each point shows mean *standard error. The num-

ber of mice decreased with time for measurement of
TS and F-RNA.
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d. TS inhibition rate (%)

Days after dosage of 5-fluorouracil
Fig. 4. Timely change of thymidylate synthase after sin-
gle dosage of 5-fluorouracil.
[Jcontrol, 1M 10 mg/kgi.p., 20 mg/kg p. o..
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Fig. 5. Timely change of thymidylate synthase after suc-
cessive dosage of 5-fluorouracil.
[_Jcontrol, Il 10 mg/kgi. p., E 20 mg/kg p. o..

5-FU #ifdk 580 TS L% Fig. 5 IR L7
TS total, TS free iX& H R4 TR T 2% 2D
72%%, TS complex X 20 pmol/g-tissue B T, (IiT—
ELRLARVER STV, SOz, TS HEFRIIK
HICEAL, 16 HHUKE 50~60 % OREEICEL 720
Y EDZ{LIX 10 mg/kg i. p. # & 20 mg/kg p. o. AEITIE
BLTALR, MEORKICIIELZAD LRI -7

3. HEEN F-RNA (x4 A1EH

5-FU #4512 X 5 F-RNA %1t #% Fig. 6 IZ/RnL7,
5-FU Him#5#%0 F-RNA 2 05 HE» 5 1 HHIZH
3T 20 ng/mg-RNA Hi#gO¥—2 %L, 2 HHET
Rl % MR LT/ 5-FU dibedt 5% F-RNA 3%
ERE Wy ELrEMELY, 24 HAHIZIE 90
ng/mg-RNA DL EIZEL /2. TS L FBIZ, 10 mg/kg i.
p. BL 20 mg/kg p. o. BHOEKIZIZIZRET, HL2
LERZBOLEHI T

. % =
L REZ RIS 22001218, WM R EREA
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Fig. 6. Timely change of F-RNA after single and succes-
sive dosage of 5-fluorouracil.
[ control, Il 10 mg/kgi. p., 20 mg/kg p. o..

F-RNA content (ng/mg-RNA) .

(days)

W2 TR, AR ERERREDATREEDR
%, 5-FU 3REWNLZRBHEREO—-DOTHY, HE%E
X L& T HHEALER T 5L R0 HFEER bio-
chemical modulation ® key drug & L T I hTw
%o —F, 5-FU CREELZEMER D %L, REKS
MUEETH 5 Z Lh O EMRMERREIC, FARSRT
A FHH# D adjuvant chemotherapy (ZJA  fHH &
hTwa,

5-FU QHALE» L5 BEORNAHFTESL
L, FLEBETH > THREHICHA - TILHRED
MRTENE, HENICEBESHRTELI L, H,
BOETIE 1975 FICROF G X 2 HEHFFRES I
7zo —7, WALE» SIS M7 5-FU MR+ <
XRIBELZRTA, HWIZET 5L dihydropyrimidine
dehydrogenase (2 & ) M S h 5728, 5-FU O2 &I
TEEZ ERSLEWEDRTED H S,

ZZT, #41F 5-FU CHEZEDOX—FT 728
fiv FEEHEE Y, 5-FU O8R5 0HUEENR % F
Bt L7zo REB? X, =7 22 A2 XM T,
5-FU #8580 A B X OHESN 5-FU BB a0k
PEREORK 12 124 L, E5E2HMMsEsZ LI
X 0 FRIRIEE G- R DERCT B HUEB RN R MG Dz L
HLTWD, CORBESZIILT, SHIEROESD
REREZBERENES O 2 F5ICREL 1,

CORER, BRI X B AREBRARIIIWEE R ICATE
2RO 572705 20 mgkg p. o. FHIIEHREBROEH
B LT 10 mgkgi. p. HX ) DARISH N HUEER)
RERL7z. BIRNTOER® 7225, 20 mgkg Z#H
e G- L7288 T/C teix, 38 HH 79.3 %, 5 HH
494 %, 7 HH 30.5 %, 10 HH 14.6 %, 14 HH
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8.44 %, 19 HH 5.17 %, 24 HH 3.70 %, 28 HH
346 % THYH, WO 20 mgkg p. o. HOEMIZSh
WKL M E Bbhs, %38, 20 mgkg p.o. M
10 mg/kgi. p. HOBMOZEI, YO KA 2513
ERELSRHTHY, 5-FU OHLHHICL MO
BT D701, REROBRBEBRTO Fa—10 k)
BRSO IBEBIUBBILELEFX LR,

5-FU #t5%® TS 35 L U F-RNA O®E1Lix, 54
ERPICRBAT A, ~BUTHBLENRTNEY,
SHORBTIE 5-FU HEHBOMREIZIT-T0iW
A%, TS ST BRI, BEMPSb-LHEV 05 B
5Vid 1 HBICRKT, ThURBRAMICETLTSED,
EROBELTFE L VL ER LN, 5-FU Ol
BEMMIE 10~20 FL L, HRmAbRE L ERET 2
ROCRHRANMEREXEREINA TS, L2L,
bolus Tk 45 LA 5-FU ORIz —@H L35 b0
D, 1 HEERRFHELTHY, /2, EAHZETIZ TS
FH# % 3 X U F-RNA ARSI AT 2 MmME RO
NG, 1H 1 BOMKESTHLHREPHELISL
2z 607,

WERIZLTYH, HEEAN TS BL U F-RNA 28T 3
YERICIX, 20 mg/kg p. o. B L 10 mgkgi. p. BOWT
ExBdhho i, 5-FU 3#OHS5TH 2 /&
BELRSREHTILICEY, BEARSICRET 24
HAAitFcastEzbNA, B, HBOEEAN TS
BXU F-RNA ICHT2EANRIFETH Y 225, in
vivo BT AHBEMHFICERENEL-BRHEITH
Thh, SBEILIIRFTEMAZLE DL LEbh
5,

BEOHRSIC X 26803, NRERRIC K 2 BRERERRY:
EWRELTHILENS, MBEIILSTKERXAY v b
t%r5, 58, HEEOILRIZXY, 5-FU ofFOHK
BN CIKBT 2EESREE L 6T I LA
Brshs,

BEMBIZH/h, TS BEU F-RNA O#R2IZT
nirtn-HHgm TR (%) CEHLET. 24,
[ 2%, i hadcd: [l WIRAYAR ARV AT X 22 1) 11 3y)
A LUK BIUMAKLICEML 2T,
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An experimental study on the effect of oral administration of 5-fluorouracil,
using a human stomach cancer xenograft in nude mice

Yuji Hanatani, Susumu Kodaira, Tatsuo Asagoe,
Hiroshi Miyoshi and Nobuhiko Nagaoka

First Department of Surgery, Teikyo University School of Medicine, Tokyo, Japan

We examined the antitumor effect of 5-fluorouracil (5-FU) by daily oral (p. o.) administration of
20 mg/kg compared with that by daily intraperitoneal (i. p.) administration of 10 mg/kg. A
5-FU-sensitive human stomach cancer xenograft (SC-1-NU) was used for the experiment. We also
measured the binding capacity of thymidylate synthase (TS) and 5-FU incorporated into RNA
(F-RNA) for the effect on DNA and RNA, respectively. Antitumor effects of 5-FU by 20 mg/kg p.
o. were significantly stronger than those by 10 mg/kg i. p., throughout the experimental period
(P<0.05). The minimum T/C ratios were 9.97% for 20 mg/kg p. o. and 48.1% for 10 mg/kg i. p..
The effects of a single dose of 5-FU on TS and F-RNA were transient, whereas the TS inhibition
rate and F-RNA content were gradually increased after successive doses of 5-FU. In both cases,
no differences were seen between the effects of 20 mg/kg p. o. and 10 mg/kg i. p.. It was consid-
ered that the effect of a large dose of 5-FU given orally could be equivalent to that given
intraperitoneally.





