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Fig.1 Correlation of 5-FU concentration and
inhibition zone in organ homogenates

a) liver

2. EREWE XUCARORK

7840 S.D R » b 1L BERFHITL (&
E 160~180g), 17MeAts, GERMIRA TN LT
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TRIGGE LIcD bERBRICMEH L,

3. EEsECi— bORER

MBS CEED IN-EBY L THMIL, LED
BRLLIRASTCIKERLLDYL, BEERELARE
D IN-#EBE LV SERDO 7 r ekl AREMLT, 1
FEfEHREE Lz, 3,000 rpm T 10 HRELELOBE LT, X
BEo#E Lo cOKBRREESE 1g H7ch 1ml Lies
IOCHEBLT, UToRBSEREENETEORNCH
Wico

4. 5-FU BREREHE
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BEYRER L THIHBEERT 4 A 7B I VT o1
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TR THBEREER L
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Fig.2 Correlation of dilution of organ
homogenates and inhibition zone

a) stomach

5-FU 0.05 ug/ml

saline

saline
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BT, 5-FU RE 0.4 pg/g TIRHARMEEMY
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ESXHEERTHLDR, BREIVIMERESR— %
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Table 1 Recoveries of 65-FU from organ homogenates

Concentration Recovery rate (%)
of 5-FU added Liver Stomach | Small intestine
(ug/ml) 1 individual mean {ndividual mean individusl mean
N.D* N.D N.D
0.05 N.D N.D N.D N.D N.D N.D
N.D N.D N.D
36 24 21 |
0.10 86 85 20 20 18 5 20
83 22 21 ;
70 60 58 i
0.20 78 73 69 64 | 58 57
71 63 55
93 91 ‘ 95 ‘
0. 40 98 ' 94 97 95 99 | 98
90 97 | 100 ]

* Not Detected

¥ 0.05 ug/ml LB XdrefmL, £EAEKLHR
LT, BRIEMROBMME EEEY KR LI, ZORKY
Fig.2-a, b {Z/;R L7,

Fig.2-a, b 2L BB LU/NBRE X — % 16 514
Ee®FRT 5L, HEARZOEHLB/IZEC LT,
MEBBHIER Y 52 58, ChEToERCREIEAN
e D, M oHLEAEHECBIBD LRI,

FCCLERSYHMEE LTEbLT D, 7 5 T
B ERICNBrECR- o—ERDS5-FUXEHM
LT, #Hbn5-FURE R S-FURBRIEBOBGRY
BN, CORBEY Table 1 wRLAA, 5-FU ¥
#0.05 pglg Tit, WThORBICRGTL B MR
2{BHEIhT, 5-FU BENR LDt TREM
MHEMECESSERm A RHHR, 5-FU #EH 0.4
pglg TEISTHRLIERY Y5, »oREEEHR
i —FK L7

LROERNID, K, BRIXUVPBAES K-+
it, oMM A7 Y 1 C5-FURBEYRIET A
iz, BHIEFADOTRAERILE XU ICEE T 5B, HF
ETHZ LB IRI, DRAC EERKIZMOMKE
(Fo & 2 (EHh0E, Ok KRids XUAMBIL L) TRRED
biighotce

2. BHEAECE— 6 S-FUDOBEMEEHEOK
&

EREORSBANS-FULNMETA DY, BBE+r=
ok — tdb 5-FU #BIRMc ol 350 BE2ib
Bo CDHIIIEADHENELLR B D, R4

J.L.COHEN 57 3 XU D.S.SITA 59 i 5-FU DR
{fesMECAG - MHTEY BB LT, BBKrED
* — + D 5-FU X MIRAIC B H T 5 RO\ T
BMY T,
2.1 WB+reo k-0 pH LEHE
5, tF+rECA—+ 2ml (FRK 2g H5%D ©
Table 2 Effect of pH on recovery of 5-FU

from liver homogenate with two
solvent systems

Recovery rate (%)
State Solvent system
(pH) A* ‘ B**
individual! mean |individual] mean
Acidic 8 | 69
(2) 85 84 6 | n
83 73
Neutral 8 80
7 85 84 79 78
83 75
Basi 4
an 5 5 |N.T**| N.T
5

* propanol-ether (16 : 84 v/v)
** isopropanol-chloroform (25 : 75 v/v)

20 ml of each solvent system were used.
*** Not tested
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lug @ 5-FU % &ML, sitHEms LT,

a) 7r.t) —n-=—FA B (16: 84 v/v)?

b) AV 7w —N-2aahl AREK(25: 27 v/v)¥
D2 MBEOBPEREL A, I REIMHEOFR 2
v%x— 1o pH ¥hz, BEMcHHEIRS 5-FU &
DREY RN, S ORMY Table 2 \ITRLAA, L
RO2HMEOBHRTIII VTR =L ekl iR}
BLh, Tet)—n=—FLBEDOIRINFN+
*— D 5-FUORKRHIZRBLTE Y, Fi+-EC X
— bhhfEio LB E LTHHTsonFE L2 &
b oo,
COHETHRA =X — b oMM L 5-FUES
BEY 14771 ECAETS L, HRBOLAR
FRIEMOTAMALI: 2 LS BR T3 LaTe, 5-
FU oliH®RizH 85% LRFTHB T &ntbh oD
T, LEOKRIZTRC, BB +reo k-0 pH %
HEL, BMEBRELTT e L =—FLBHEYA
WwWhZ kL,

2.2 BEFEoXx—- bOERBE

5y MBEECSR-F 1ml M 1g HNE) I
0.14g ® 5-FU ¥&mL, METBRBEEL:OD,
RiEY 1, 2, 4 $XU6ml D 0.2M HBEE®K (PH
6.0) ILHAEIE, 20mloSe /) —L—-FL8
HTS-FURHE L, BEMCME IS 5-FURYR
Wiz TORME Table 3 IKL/RLIA, Tui/—n
=—FA B 20m]l ¥AVBE, EHMENTY ¥k
TR, BEBCHEINRS S-FURNRITHE
Ehbhnot, TOBHTrA) —L=—F L BERMH
T ABB TR — POBREYRES 1g 4 1ml
ETHDNHAYTHDE Edbhrot,

2.3 BB+ Y v AGME

J.L.COHEN 5" 2fif§f® 5FU KB + Y v
LARFTTHHELTVW32, ChidERHRcI Dy, ¥
BE~NDOS-FUDBITRBRLTHLDLELDLRD,
FITCHEBrECR— PRGN THEKER S LV Y
AR IERBICHE XIS 5-FUDBMERELY RS 1o,

Table 3 Dilution effect of organ homogenate
on the recovery of 5-FU

Dilution rate Recovery rate (%)
(fold) individual mean
1 80, 75, 76, 79, 80| 78
2 72, 78, 75, 74, 76| 75
4 45, 45, 46, 44, 40| 44
6 27, 33, 35, 35 35| 33

Table 4 Effects of NagSO, or (NH(){SO, on the
recovery of 5-FU added to the small intes-
tine homogenate

Recovery rate (%)
Salts ()
individual mean
65
None - 62 62
60
74
0.5 70 74
78
80
Na,;SO, 1.0 85 83
85
86
2.0 83 84
83
58
1.0 63 62
65 ’
(NH{),SO,
i 57
2.0 59 60
64

NBEE K — b 1ml (NE 1g #%E) i 0.1 pg
DS-FUXHMLIcDD, J|KHMFT LV v a2k Eh¥t
n 0.5g 1.0 %20 2.0g S oFMmMLIDY, Frat
/=N =—F7ABE 20m]l T 5-FU ZHH L, Hing
KekEe A+ + Y v Aok 5-FU $iHEOMFEY 2tze =
DB M%Z Table 4 CRLIH, BHEMOBEILLHN
T, EKEMRF VYo% 1g ERMTAC &tk
b, LM 5-FU OMIMENHETS = Laibdo
7o
BB YV ADR DI, BT vE=Y A
YRAVIEREIE, BRNOBE LIZEA LEITID
o

2.4 FHEERHK

BB HEECX—- PRDS-FUR T r) =L z—F1
BRCHETA2HBATY, 5-FU BEAM 0.05 ug/g L
TOWMETIX, BHIEMAATEANE S 7 b ERECEEERIE A
535 /450 EDiBH B,
ZEZTTRrA)—N=—FABEFDTRA) -G
ROFL & 5-FU s &R s X OFE 1L D B2\ T
Bi Lo TopM% Table 5 iR,

ZORR, el =—FLBBERD T Ry —
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Table 5 Effect of propanol-ether ratio on the recovery of 5-FU added to small intestine homogenates

Recovery rate (%)
Concentration of Propanol-ether ratio (v/v)
5-FU added
Cug/ml) 10: 90 15: 85 (16 : 84)s 3 20: 80
individual | mean | individual | mean | individual | mean ‘ individual | mean
54 84 (84 l 55 .
0.05 54 55 83 83 (83) 86 | 59 60
57 83 (84) 65
55 84 (81) [ s
0.10 57 55 85 84 (82) (82) 57 . 58
53 84 (82) 59

* Ratio reported by J.L.COHEN

Table 6 Recovery of 5-FU added to some organ homogenates by means of
propanol-ether extraction method

0,
Concentration Recovery rate (%)
of 5-FU added Liver Stomach i Small intestine
(pg/ml) individual mean individual mean ; individual mean
75 110 95 {
0.05 79 78 110 113 94 93
80 118 : 91
78 99 99
0.10 78 78 105 103 92 97
79 105 ! 100
76 95 |
0.20 75 75 98 97 79 1 78
75 99 80 |

rERERPERDH L, BHIEFIIME L iosH FHIEFE
FIHEEL W/ PEL D, ThIXBEKRB~ D 5-FU
HMHEBOETERTA LD LEL LRI,
ChRIERLT, e/ -2 ER¥HmE5 LI
ADOTREARLHIER D, ERCMENEIRE &L 5EM
NBHOLRDZ b, A4+ 7 7 €/ BFEROTR
BRLE XUMPCBAETH L EL OGN 2HRIZ T = 2
I—NIZTBETHS LHEIh, AEROKER,1 LI
FrA) =L L—FADOREIL 15: 85 2l RN
ThHsLHMIhi,

2.5 WBEAS-FUBREDHZE
LEEEREEN D, BRFECR— D 5-FURE
DFEIE, 7vA—F4 + XAD-2 BETHEKD 5-
FU B (K@% 7 e/ -1 =—F A BB CHE L
OLRETHZ LI b, €K, BHIEOTHEEDS\
R I L D RIERR D - S (R, Bl X0

NEBle L) TH, 5S-FU REL LTO0.05 ug/g * CHRE
TETHBZ Edibhots,

XZ Ty R BRI BEEoX— LA
BREDCS-FURERML, i LRENRENELICE
LT, BMS-FURICHTKRES-FURYRD, =
DR % Table 6 IR LI,

ZORR, R ERCBENENHE-1,
B, Wi XUBisEORBA 5-FU S 0.05 pglg
ETHERREL LD, Tablel IRL-ELYH, Tl
=N =—FTARBCEH5MEYTRbY, BBre
- MREENE LBETHRT, TLHTRFIR
a%ﬁfio

3. #fA#¥ HHCFU % X0 OHCFU %%

BB Lict b, £0HD HCFU O RN 55,
#k, HCFU offR#mE LTabh T3 1-(6-
Carboxypentylcarbamoyl)-5-fluorouracil (CPEFU)
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¥ L Ut 1-(3-Carboxypropylcarbamoyl)-5-fluorouracil
(CPRFU) offitc HHCFU % X 08 OHCFU AR
EEhis,

I TIhB2ROFAMMDA, Loy LR
WENEEYHA L P4, HCFU @4 (HCFU,
CPEFU % XUt CPRFU) & 5-FU E{oPhicsy
BEIhB0 kRN L1,

Thebd, 7 » PERMKC HHCFU 3 X U0'OHCFU
Eh£h 0.2pg/ml & 1.0pug/ml i2ied X 5 2¥in
L, #BEARENEERCEM LT, HCFU @fk XU
5-FU B HE L, 34+ 7 Y 4 CHESORFR
BEERE Lo

ZORKR, SARROTHAL LT, HHCFU i20.2
pg/ml C 97%, 1.0 ug/ml © 95% »% HCFU @4
KR Xh, 5-FU BBz A LRHEEhish -
720 Rz, OHCFU 2 0.2 pg/ml C97%, 1.0 pg/ml
T 98% » HCFU @Ef i I his,

FroohHhRAMMIE, &K pH11, 50C T 10
SMMBET s Ecr ), ERMIT 5-FU ik Zh
oy

LlEDgERN G, HHCFU % XU OHCFU ix k%A

WRNEEL MR Licda, Whb, Ekiic HCFU
HRicrEERD & &b o T,
[ B IoF T S

HCFU n{s#MENEE & EIRRBRM Y fae
H+¥T, HCFU & L U204 (CPEFU, CPRFU,
HHCFU % X0t OHCFU) & 5-FU o A iREN
EREYLTO L) KED,

Thby, —EROWBCEMD 1 N-EM Y T
ML, PROBHELELIEIGPTL S WH LD
b REEE:FAED IN-AMB LIV 3IEED IR
haaktnz, 1RMREMHET Y, MK, 3,000
rpm T 10 HMRLAM LT, AMEBLV I ek L
MEDRT B, HMUIAME L7 B it 2 W2k
WARENER ML CTAHE L, HCFU @4 & 5-FU
B2 ET 5, HCFU E5ME (X AR ARENES
BROFETHUET 50

5-FU @452k, 0.2M ErEiE# % (pH6.0)
CEMRIE, X5k 200ml OFet)—A=—FAR
W (15:85v/v) XU 1g DEAHMF bV v avin
27cDH, 1 RMEIEERMEYTTe5, 3,000rpm T 10
AMELHRLT, BHEMEYSML, 30C LTTRE

Fig.3 Fractionation procedure of HCFU and its metabolites in organs

organ samples

sand

—added a few drops of 1 N-HCl and homogenized with sea

—added equal vol of 1 N-HCI and 3 vol of CHCl,
—shaken for 1 hr
—centrifuged for 10 min at 3,000 rpm

|
CHCI,; layer Water layer

XAD-2 resin

Residue

’—shaken for 30 min

I
XAD-2 resin

'—shaken with acetone
Acetone layer

Organic layer

I—evaporated to dryness
—hydrolyzed to 5-FU
—neutralized and evaporated

Wu'ter layer

—neutralized with 1 N-NaOH
—evaporated to dryness
—dissolved in an acetate buffer

—added Na;SO, and 20 ml of propanol-
ether (15: 85 v/v)

—shaken for 1 hr
—centrifuged for 10 min at 3,000 rpm

to dryness

—dissolved in a phosphate
buffer

Bioassay

(HCFU, CPEFU, CPRFU, HHCFU,
OHCFU)

I
Water layer

Organic layer
—evaporated to dryness

—dissolved in a phosphate
buffer

Bioassay
(5-FU)
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TRMER T2,
REY—ERD M/16 ) v RAIREI (PH7.0) il
MELDD, WWBEF 4 A2BTAIATY21%
T, GURERL L7 S 5-FU Mk & 5-FU %
RD3D,

CZOWMERY Fig. 3 R Lo

II. HCFU &&% ., b OMIE LU mBHKF R

: {oF 1}
RMFE R LVHE

1. AR

HCFU % XU 5-FU RO MBI AV b D &
lil~ﬁu’kﬂ!ﬁ Lf:o

2. RB®

7H4D S.D KK » +k LEAMTREAN LD
B, 1 A, HRcHAL: (1R, K 160
~180 g)o

3. ENLEHESR L URBOKRK

HCFU % 0.5% A%/ ) v —X (KRS8, pH
4.0 TR KHARIEOY, 50mgkg ¥EOE
Lt 5% 1, 2, 4, 6 LUV 12 BMBETY
BRI LTRO Y TRV, IHRESEL LD
5, R, Wi JO/DNREHE L, KRB AR
EARTED TS Lictk, EXREORECH LI,

4. EAMENETT

223 HCFU &4 MBI Staphylococcus aureus
209P Bk RER L THHR) BEROFETHEL, 5-
FU Bo@RER T 047 — == F A B AV 5 IR
DEBRRENERE TRE LI

*7-1fe 5-FU @A REORE XA wBR LS

Hhie—wErtink, BLToX yifile»10
b, T7vA-24 + XAD-2 SlLAV-THE

Li: 5-FU 4 (KM, RiE) et icE0x

¥, 30C CRETREL:OL, —EED M5 9V

MAEEHCEMEe, EO—ERL A M AT 7KKk

L7

Fig.4 Organ and serum levels of 5-FU and HCFU

fraction after oral administration of HCFU
(50 mg/kg) in rats

') 2
3 Liver
4 181
% 3
it 101
- 14
51
2 12 4 8 12
13 s
o
X
s | |
bl TS cjasspmmmnmanang—
i 300 12 4 6 12
-
!g Stomach
£ 20
'! ’{ Serwm
g 100
13 2
104
7
4 1
21 1o
12 4 6 12 12 ¢ 6 12

Time after admisistration 'kr

Table 7 Organ and serum levels of 5-FU and HCFU fraction after oral administration
of HCFU (50 mg/kg) in rats (pg/organ or ug/ml serum)

Time after administration (hr)
Organs Fraction
1 2 4 6 12
. 5-FU 0.10+ 0.05| 0.08%+ 0.02 | 0.02+ 0.01 | 0.01+0.004 ! 0.01+0.003
Liver
HCFU** 4.40%+ 1.20| 5.00+ 1.52| 2.50+ 1.50| 0.16+0.08 0.26+0.10
Stomach 5-FU 1.65+ 0.20 | 1.68+ 0.25| 2.00+ 0.30| 0.61+0.18 0.39+0.13
HCFU 275.40+45.00 | 61.20+£20.00 | 58.00+18.00 | 49.20+5.30 | 27.00+3.40
i . 5-FU 0.34+ 0.06 | 0.50% 0.06 | 0.19+ 0.05| 0.08+0.02 0.03+0.01
Small intestine
HCFU 19.80%+ 4.00 | 9.40+ 2.00 | 5.16+ 1.40 | 5.80%2.08 1.86+0.40
S 5-FU 0.40+ 0.10 | 0.36x 0.08 | 0.18+ 0.05| 0.16+0.04 N.T*
erum HCFU 2.63+ 0.48 | 1.37+ 0.30 | 0.75% 0.20 | 0.64+0.20 N.T

* Not tested

** HCFU equivalent
Each value represents the mean+S.D from five rats.
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R BB ®

% » Mz HCFU N4 (S0 mg/kg) LIk, I
. W, JBkXommpo HCFU EiolE, RV
5-FU @E¥ERIICRE L1,

B% Table 7 3 LU Fig.4 iR LA, FR, W
FIOPBI DT, RRAUCEECH-7-0.1 ug/g
UToS-FURBOREMNTETH - o

ERELVREN

EKAORBAMEOREIL, MmAME & OB, EXN
AL & BB AT AL O RATME 0 LK, HMAVRB~ORHF D
TN S IVRBRARFNMEOEHNMBE L5 10
CEELESEEL L - T3,

5-FUR XU 5-FUD =2 7 R{LANMTHS FT-207
DAL AT Y AR X HRBRAREREL, %, 4
BEABRENTEC R T LA TV B, KRR,
LXK, H, N FRD5 VIR E
DETRBTIE, & 5-FURENEV$E, BHIEM
DARBREET D, MENELHERC ENRD D,

CORFIEALY SIVEELY LMRELTEHY,
B «b 5-FU, FH $5\ 2 HCFU E5# 0 KB A
5-FU SERERIC LIZLIZER LTV 3,

CORRIDOWTIR, BEDOLZ S, ThbLBTHSE
FIFETIABEHYBEICRERTILD LEE IS
R, TOXRRBIZOWTIERE LTARHTH 5,

LH L, HCFU DK BRfIc BV TiX, & FTO
ERELOBENLL, EMREFD5-FUREIZED T
EEXTRTREN DD ENTFRIh, COLDERE
D 5-FU RRIE L HE LR T HLELD » 1o

ZODIHRAIL, BAOFECOWTHRNA T
32, J.L.COHEN &h\Miffth 5-FU REED RIZ T AL
T BEEMEEY ATV eI RIGHATAZ LR LD,
3B 5-FU »{EBER T CHEHRLIHE Y Bz L
7o

ZOFEXAWAZ XD, FHEIEMADRBERLORE
CHbhsE (i 5% X0NBL L) ti, 5-FU
BELLTO.05ug/g LT THRETETHB = &b
Mot

¥to, EOMERTIE, 0.01 pg/g DREHTETD
b, HR#Y HHCFU 3 XU OHCFUi HCFU &

Sz 4@ 2 h, HCFU, CPEFU, CPRFU & & iz,
HCFU @/ e LTERZIh TV B 2 EA¥BAL
o
] »
EKFREMB IV AR fe bk RELS VIRE+B
EERCEM L 2T,
X L3
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PROCEDURE FOR DETERMINATION OF HCFU AND
ITS METABOLITES IN ORGANS

Suujt Waranase, Kenyt Mori, Hitossi Misono

and Yosurrsuru YOKOYAMA
Institute of Biological Science, Mitsui Pharmaceuticals Inc.

Studies on the assay procedure for the concentration of HCFU and its metabolites in organs were
carried out using Staphylococcus aureus 209 P as the test organism.

Concentrations of HCFU and its metabolites in organs can be determined essentially by the procedure .
described previously. With several organs, such as stomach, small intestine and liver, however, it
had been difficult to determine 5-FU concentration below 0.4 ug/g organ microbiologically because of
an inhibitory effect of some organ-specific factor (factors) on formation of inhibition zone by 5-FU on
the lawn of indicator bacteria.

This undesirable effect was eliminated by reextracting the aqueous phase containing 5-FU, with s
mixture of propanol and ether.

Thus, we could determine 5-FU concentration in those organs with a lower limit of 0.05 ug/g
organ.



