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5-Fluorouracil o n#r5ic X 5 HlEE %R

ROE A HE AR R B
1B R R TR A B £ TR KPP

(FEFn 49 £ 2 A 21 HZA)

5-Fluorouracil (LLF, 5-FU & B&-) % 1956 4 DUS-
CHINSKY Vi X h €Y § ¥ vEKY AT RBHETHA
¥ LTAM Xh, HEIDELBERGER L2 9% dhih: LTH
B, BERNRBS ThbhicER, EniiEgEs
FBobh, DBEAcHERAIh TV HBERI T 2,
HAES-FUREL LTEHRN~NDO RHER ST X > T
FAIhTWB, BELALORNARGE ZAHMLY,
LR BROEE ErbAREEORFE b I TE
oo LML S-FURBAEE LBE, BRAREXD
P RIEELDE A DHNDY, b5 IR LFREENE
L oBEs b EAOEKRRY 1R DRI T,
FE BRI A e ST Te Dt BT LAHIRID,
BATEMAN 5812 5-FU #¥#l: LTROHEEL, ML
BRARBEHLLTHRBCH LT, BhiPRr@EL
Twb, bAETIE, AFELIERENTRE S0,
5-FU o2 DB E5HPERGACHER LD Z L 2TE
LTWwb, ¥l bDd MiRmes Lt 5-FU o
EHFOEAREEREL, BLTHELRLIAND, &
BRERCAMTLD L REL TV 5, SEbADLIILE
BEZEOVv<AT, 5-FU o5 X 2ESHRE
%, BRABRSC IR EELAROEAREL,
Bk bR B0 cHE T 5,

REME S LUERREZ

1. REBROFARELFE

5-FU 3R KRCHEMUTHER Lic. S5 REED
BIOBIRAKRE L HIC, <7 AxfkE 20g 4 0.5
ml, v MIAEE 100g %49 0.5ml L Lic, RS
BBV VTR I BEE, MIRAESIBSIRNES 2T
otcs

2. FEREFCHT 5 REFER

a) Leukemia L 1210 : L 1210 f/KHf 2 WEE -~ v 2
AW THRL, 10° iz CDF = = (19~23g) @
BEBACBE Lz, 1H5NE LB 24 RRESENL1
H1E7 Af5-FU %0, »5WWE%IRABEL, W
BRATEALE & Uic, EFIRSRFORBIRC 32575
EFEIROEEETIEEEOREL Lic,

b) Sarcoma 180 FEEFA : EFMAMA BAHET HED
<= AhDbRFREEYRHE LT, #2mm 375 0EE
M &L, BghcT dd v v = (6 18~22g) DK

EMETEBE Lice 1HF 10 8& U, BiE 24 RREHE
b1 H1E9 BHES-FU &N, 525k S
L, WRPHIMELEE L, 10 HADY YA ER L
TEEMHIL L, TOERLAE L, ¥EHFESHOR
BRac 5 FHEEERO & L BB EORE L L
o

c) YOSHIDA Sarcoma #EfiZ%U : YOSHIDA Sarcoma
fEAHIIE 5X10° A Fv Y o vF v b (8 100~120g)
DEBEMME TR L, LT, ERAEE b) &F
BcehBbp, 5-FU X1 H 17 HEEEL, 8 HER
[EHE R WE L,

d) YOSHIDA Sarcoma f{§/K% : YOSHIDA Sarcoma
JEARHIRE 2 W~ v 7 A THRL, 5X10° @E F vy
27T v (5100~120g) OBEEHNCBM Lz, 15
107EE L, DAFERBRFEL a) Ui,

e) EHRLICH Carcinoma J§sk#l : EHRLICH carci-
noma J7kHifla% MK~ v 7 AR THRNLT 5X10° A
% dd =v R (38 21~23g) OIENCBE L. UT
EEAHER a) WL,

f) = A9J% KSP-1: < w = #.4% KSP-1 13 CgH
Q=T AR HARRAE LHMET, BERTBHTRET
HREN TV BERERTH S, Z DEERITFHEFR
a9 40 B LIEEHIENE 2D, EHoRIPER S
DEBICH LT\ 5, 16 B 25 H B D RIFicEE
PHELTH 2mm ZHOBEMA L L, BT
CsH =v 2 (2 18~22g) OABME TCBHE LI, 1
BEI0OTEE L, BREBT HE, EE KRR E L
B2 5 5-FU » 3 WM AZ O &5 L, WBRHcE
HAKREAZFERES Lic, PUEEMIEEORE L HE
DFIGAE A b IEE A iR 2 SR D, WIRRE & H 51
wHE Lo

3. KRB MmO HE

13 10D dd=w =2 (5 19~21g), HBHWIX1HE
6D FYY .75 v+ (5100~120g) 1= 5-FU # 1
H1[E9 HfE, &P, »50I3#HIRAESL, EHIC
IRE SRS DML, REY £ ~& T THEME 2
vy vE— (REERETF) 2HAWCamREs
WE Lo FERITIMK mmd B h DO FHE MR K
¥, FEFFGHOFEAMRECH TS EHE SR TR L
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4. 5-FU oEBNEE

BHE%7 HB® Sarcoma 180 #JE~w &1z 5-FU 50
mg/kg O HDITEIRAEZE LT, 0.5 1, 4, 8,
16, 24 BFIBICThFh 1 B3 IEREBR L, EEAHE
Hllo DOTERBEYAESFAILIHK, AES 5~
4% DBEFRME ML CTBRTARES*E, hiht
A% ) TR Uil % 5-FU % Staphylococcus
aureus 209 P BRuABRES & Lic e B i e
Lico ¥ 5% 15, 30, 60 SOMmKEHE L, mif
#H0 5-FU ZREFCHIE Lico BEHITITEZMT 4+ & 2

FABHAEERL, » v FETR D,

JEE P 5-FU D325z Fluorouridine < Fluoro-
uridinemonophosphate 7 ¥ @ 1EP:HEY H FEAES1D
L, SIEEELZRTOCLnmbh w52, AERT
X—$E LT 5-FU & UCHIE Lico

X B # R

1. REBEECHT DARMRE

a) Leukemia L 1210

Table 1 (% Leukemia L1210 =L, 5-FU »i#&n
Be5H 5 WCIEHIRAE S Lic & & OPIEELR 2R Lic
YDTHDo FERNEGREEBIRNE SR IL T hEh 40

Table 1 Effects of 5-FU on the lifespan of mice bearing Leukemia L1210
by oral or intravenous administration
Route Dose Frequency Average survival
(mg/kg/day) days T/C*
Control untreated 8.0 —
10 7 8.6 1.08
P. O. 20 7 10.4 1.30
30 7 12.0 1.50
40 7 13.8 1.73
50 7 10.0 1.25
5-FU
10 7 9.8 1.22
LV. 20 7 11.6 1.45
25 7 12.8 1.60
30 7 9.6 1.20

= : Treated/Control

Table 2. Effects of 5-FU on the tumor growth of Sarcoma 180
by oral or intravenous administration
Route Dose Frequency  Body weight Average tumor e
(mg/kg/day) change (g) weight () " o
Control untreated +5.5 2.22+0.99 -
20 +4.1 1.60+0.81 0.72
P. O. 30 +2.4 0.80+0.36 0.36
40 +0.8 0.13+0.12 0.06
5-FU
10 9 +5.5 0.88+0.58 0.40
I V. 15 9 +4.7 0.45+0.28 0.20
20 9 +3.0 0.15+0.09 0.07
*: Mean+S.D. Tumor weights were measured on the 10th day.

*+ 1 Treated /Control
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mg/kg, 25mg/kg OHEHE TLOL BV ERLT
WA, 50mg/kg, 30mg/kg O TIEFHF /D I-HIT
HERZNRNBRD D ole, TORRI, Bokbse
BIRAE G OFLREITI 2 5T DEND B & L E2RE
LT3,

c) Sarcoma 180 #5fEiFU

Table 2 1~ R FEEGEE Sarcoma 180 1z 5-FU #

AL Lol & L, MRS Lt & oEERE

R LI D TH D, 5-FU o581 L1210 ok
BEERLT, BORSIBRAREDZRER 2GR
& Uiz, @RS 20 mg/kg & iRy S 10 mg/kg ©
EBRR L BT E BRI SBMER T, &
A5 30 mg/kg, 40mg/kg IXFFIRAE S 15 mg/ke,
20 mg/kg WERLRAICT DRRER Lico ¥fAE
BN D5 40 mg/kg ik Wb bt
c¢) YOSHIDA Sarcoma #EffiFI

Table 3 Effects of 5-FU on the tumor growth of YOSHIDA sarcoma
solid type by oral intravenous administration
Route Dose Frequency  Body weight  Average tumor T/Cor
(mg/kg/day) change (g) weight (g) *
Control untreated +18.5 3.644+1.10 -
20 +15.5 2.4840.62 0.68
P. 0. 30 + 1.0 1.76+0.92 0.48
40 —13.9 0.984+0.43 0.27
5-FU
10 +18.2 2.25+0.62 0.62
L V. 15 + 4.2 2.06+0.43 0.57
20 + 5.3 1.26+0.77 0.35
*: Mean#S. D. Tumor weights were measured on the 10th day..
*x : Treated/Control
Table 4 Effects of 5-FU on the life span of animals bearing ascitic
tumors by oral or intravenous administration
Tumor Route Dose Frequency Average survival T/C
(mg/kg/day) days
Control untreated 15.7 -
HRLICH asci
EHRLICI ascites 5 7 18.7 1.19
caranoma P. 0. 10 7 17.7 1.13
20 7 18.0 1.15
5-FU
5 7 17.1 1.09
Lv. 10 7 17.3 1.10
20 7 16.6 1.06
Control untreated 8.7 -
YOSHIDA sarcoma 20 8.5 0.98
ascites type P. O. 30 7 9.1 1.05
40 7 8.4 0.97
5-FU
10 7 8.3 0.95
5-FU 20 7 8.8 1.01
30 7 8.7 1.00
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Table 3 X5 v F#55fEE YOSHIDA
Sarcoma Zxf LT, 5-FU »#&E &% 5L

Fig. 2 Leucocytes counts in the peripheral blood after oral
or intravenous administration

k& LMIRPBS Lic & & OHIES OO Control  «—- 30mg/kg P.0.
. . 2 ®——@ 40mg/kg P.O. A— — — A 15mg/kg I. V.
REHB LIS DTHS, 5-FU Ol e —a oD mg/ke LYV,

BiX b) L ABCE O RTLE
RABGEDOEEL L, #H#E 20,
30, 40mg/kg O HBHLIFIT IR
510, 15, 20 mg/kg DFh &3 NG
THHRER LI L L, ER#s 40
mg/kg TIAAERRA HHI DT,

d) EHRLICH carcinoma, YOSHIDA

sarcoma JiE/K#

Leucocytes counts (%)

a) Mouse _

Table 4 {3 EHRLICH carcinoma f§7K
&, YOSHIDA Sarcoma KI5
5-FU ofn#h, » %\ THRAES
CEBERFEERLILSDTH Do 5
FU ngnit, #ikRNEEL size

Body weights change (g)

A ETEG IR AR X IRy T,
e) v v AHfE KSP-1
~w 2935 KSP-1 w35 5-FU oEnfrbic k%

HESSE %Y Fig 1 CER L, BHEET HEMDL 5-

FU 20mg/kg, H 5\ % 30mg/kg X HAKARE Lic

2%, FERNOMENIL L, 3 BEMEDORMEEITHE

Thote, EHEORKEXEAMCHlE L THETS L,

5-FU ¥ 5 RA30 BERT b U T A 2 7 [E S o 1Nkl

MEIDd Bhice & e 5-FU 30mg/kg & n#EHc s

T B O IR I 2 R T A O,

Fig. 1 Effects of 5-FU on the tumor growth
of mammary carcinoma KSP-1 by oral
administration

®——@ Control X — X
Ao A 30mg/kg

20 mg/kg

20

—_
o

—
(=]

Tumor size (mm)

2. REankHKcHITIZE

5-FU o Sarcoma 180, 33 X ¢F YOSHIDA sarcoma T
R HPEEDRCE T, oL X5 30mg/ke,
40 mg/kg X #RAE S X % 15, 20 mg/kg 2URITH
JEL TR T hboRGRICIC BT 2 BMRE DL
BallE L, WRSEC X 2HERZE L EIFEROBR
%:J:l:@'i Lf:o

Fig. 2 a) XEH~YAROHENAS 8 HET9 HIY
5-FU & n#y, »5WILERAKEL, 0,5, 9, 12,
15 HEoBEmERkE & AEXRIE LcfERE KR Licd
DTHbo NbLREAFGEHIHIRAER SR L LB L
T, AMERRADIZEEVZ EXA LB IR DY, FhodE
BN MHNC I BEE R I Dt 5-FU #5#K£TH
RS E D ERURCANRREOEENZED bh
Joo Fig. 2 b)) BIEEHRY VY 2V F v b 2AWTEZ
Dt EROBRELNR LI D TH D, YV ADEHE
L AR E DR EIEIRAR SR L B LT, Ak
D HEIN T E BRI DT, WoIE D, KEH
IMOMENIPRHE N & EBEBE S hico

3. 5-FU OEENRE

EREHBRCH T, 5-FU 2EREE UL E0H
EESEL, BRAREEOIRIV I L DTl
», W#HEEC XS 5-FU OEBRNBEE R LE Ui,
Fig. 3 % Sarcoma 180 #jJE~w A& 50 mg/kg ® 5-
FU %81, &5\ XRS5 HEEANO 5-FU R#E
RERFICHIE LIcERERR LIch D ThH D, KNTH
biviek i, 5-FU 2 @Enf 5Lt 20BN 5-
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Fig. 3 Concentration of 5-FU in the blood and
tumors after oral or intravenous administ-
ration of 5-FU in Sarcoma 180 bearing
mice

Administrated edos of 5-FU : 50 mg/kg

hours

FU BEBIRABSROZR I D $EL, ¥ 1/2 B
Thoto Eiciirho 5-FU BETEECETL, #HE
LTWaDIRHEL, [EERN5-FU BEILHEEF BT
bbb, #5 24 IFHEIFELTWS Z EAELMIT
z:ﬁDﬁ:o
% ®

5-FU #&E 05 Lcga, RUERSELBIRAEZS
Lick & L BRTHIEB %R 1S 5 & L1, HEIDEL-
BERGER B2 IOTHHMEIhTw5B, ZILHLE
HHRIRE N7 5-FU R5@ad oL b BT ivbh
DHED % T mT 5000, EECEETS 5-FU &
PEIRABR SR D IFL LD iRl bbD LB
bhd, Fig. 3 WRLickBh, &0 &K SHOEEAN
5-FU, 7o bOMC 0B EY DB LIk A % 5
RO 1/2 THBZ &L, ThE5bIFTnb, L
L, HFEDIXBEELHEMEED L IOT, #IRA
BRI T2 ERREREORD T L BH B 2
Lo T 73 PH, L1210, Sarcoma 180, YOSHIDA
sarcoma O EERIEL R T HIRNE 5RO 5D 5-
FU st asziciy, ABREORELXESC
ERNTE N, TRERRBEO~ Y AFSECH LTUIRM
oo Bl 0 5 X0, BB O MIE L B Idl3
BT LN TX ¥k, EHRLICH carcinoma, YOSHIDA sar-
coma O KBRS UTX, oy RS
HIEMB R TR E Indsoteny, BEEARE L1854, 1
WIER RN B % 7R3 = 1% HEIDELBERGER 52 1 kv T
HRINT5B, 5-FU ZEpiry, H2\WIXEBIRIE

5Lk Z2XERA~D 5-FU oS5 MBMETFT T+ 5% 72
®, BKEBCIESLED b0 LEbhb,

FIfERBILTIE, =Y RALTF v PEEWTRBRED
MIEEMR AR T 5-FUBLEA#E, H5WIRERA
BELTHE L, Z0#E, BRI HIRAES
BEDIZ D MR Z E XS Lico WOIF 5, (REH
o> IR 0 B BRI O EA RS bhic, &
STy PEBWTZOEE A]ML, vV AXD % 5-
FU D LEEE» RS BRI 2R LTS S
DLBIbNb, Fl5-FU XM boEEr» a8 TH
DT EBHMBRTWAEAY, BERNEBEIZ X b ICER
Mkt LC\WwWB 2 &% Fig. 3 Wi L, & DR RIT
CHADWICK'? 23, L 1210 #&aiREE 1 $\\C, 5-FU
RN LG Lick EOEEAN 5-FU it bONic 20 FEM:
RBEGIREBFR LTS 2 2 BLAE LG
FERTHLDOTH D, 5-FU L ZzoiEm#EyoE
BRI RS, MRBEIEDHTHY, Lrd
ZOREEC XY EIWERANBR TE 2REE LR LT
Bo BEFERD V~ULTi JACOBS 519538 1 EED#
RAEEDBEZMEZH BT LTk H, BATEMAN %9
L8 1 EORAFEIIC L 0T, EBMEIFECR LT
R LBl @®E LT 5,

5-FU o n 5t 5 S ENBRBIC DWW T
HFTh s, LiRoEREBECRTSREL 5-FU
DHREE SR, BSHRYEEERTLI X
DT, BIRNESCIERT5282R L, »oRIEAD
BT DHERERS LcbD L Bbhb,

& E

1. 5-FU BEn#&H5ETHHREELH 2 fERCHMX
% & T, Leukemia L 1210, Sarcoma 180, YOSHIDA
sarcoma IZxf L, BRIRPIRSICIEE T2 EE 2 R %
A~ LT

2. 5-FU B3 BM#EARAHETAZLET, <A
FIECRWHUEB SR AR L,

3. 5-FU g&Enfh L& EOfERER 5-FU #BEIT
FIRAE SO/ 1/2 TH DIz FiclEERH 5-FU %
AR X D b RIS Lo

4. PEBHREIELUTIHEERECRT, BOES
FE DI 5 A ERIRAIE 5 X 0 & BRI 55\ A%
AL, FEHENOMHIECERER Lo

Eil =4

KRR DD, KBEEBI I FEKER
LEREEREDOH 4, It b EHIEE W FF%E
ik HEEAEL, ARBARKCEIRHELET,

b's [N
1) DUSCHINSKY,R.; F.PLEVEN & C.HEIDELBER-
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STUDIES ON ANTITUMOR EFFECTS OF 5-FLUOROURACIL
BY ORAL ADMINISTRATION

Hisao Anapa, Tapasur Asuizawa and Nosuo NakAMURA
Pharmaceutical Research Laboratories, Fuji Plant,
Kyowa Hakko Kogyo Co., Ltd.

Antitumor effects of 5-FU by oral administration were studied using several experimental tumors
and compared with the effects when given intravenously.

1. When about two times dose of 5-FU was given orally, its antitumor effect was comparable to
the effect when given intravenously in Leukemia L-1210, solid tumors of Sarcoma 180 and YOSHIDA
sarcoma.

2. Oral administration of 5-FU daily for 3 weeks inhibited markedly the growth of mammary
carcinoma KSP-1.

3. The concentration of 5-FU in the tumor when given orally was lower about two times than
that when given intravenously, and the level of 5-FU concentration in the tumor remained longer than
the blood level of 5-FU.

4. The leucocyte depression caused by the oral administration of 5-FU was weaker than that by
the intravenous administration at the dose of the approximately same antitumor effect.

In the both routes the depression of the increase in the body weight was observed, but slightly
stronger in the oral administration.



