
A method fcr assay of l~bis(te~y~~2-f~y~~fluor~~~p~~e- 
dione (FD-1), which is a new dcrivztive of %luorc+2,4-pyrimidicedione (5-FU) sod 
an effective antitnmour aggtx, and its metaboiites in visceral tissues has been reported 
which involves thin-layer chromatography, scanning densitometry and micro- 
biological assay (bi~assay)~. However, in bioassay the antibacterial potency of 5-FU 
is greatly influenced by constituents of visceral tissues and tbis method is thus 
itnrelisble, particularly at lower 5-FU concentrations. We have estimated the levels 
of these comwunds in plasm 3: FD-I, I- and Ytetrahydro-2-furS-~uor~~~ 
pyrimidinedione(l-FT, 3-f-r) were separated from S-FU by extraction, and deter- 
mined by high-performance liquid chromato_mphy (HPLC): S-FU was measured 
by -s chromatography-mass fragmcnto_gphy (GC-MF)_ 

FD-I_ 1-m znd 3-Fl’ were syntbe&zd and purified ir; out laboratory**‘_ 
5-FU was obtained from Si_ma (St Louis, MO., USA.). [1,3-‘5N2~S-FU (95 oA enrich- 
ment) was from PCR (GainesvilIe, FIa., U.S.A.). N,O-Bis(trimetbyIsiIyl)trifluoro- 
acetamide (BSTFA) aad pyridine for the siiylating solvent were p~lrchascd from Pierce 
(Rockford, Ill., U.S.A.). The other chemioaIs used were liquid chromatographic 
grade materials. The tissues used in this study were obtained from AH-130 be-sing 
r2ts_ 

A LC-1 liquid cbromatograph (Shimadm-DuPont, Kyoto, Japan) and a 
JMS D-3UQ mass spectrometer (eelectron impact) (JEOL, Tokyo, Japan) connected 
with a JEOL JGC-20KP gas chromatograph were used. The conditions for HPLC 
and GC-MF tiere as described previous?~ except for the following: ionization 
energy, 70 eV; ionization curreat, 300 PA; aeeelration voltage, 3.0 kV; ion muhi- 
plier voltage, 1.4 kV; and use of a coiled glass column (I m x 2 mm I.D.). The 
peaks of moIecuIar ions of the silyIated derivatives of 5-FU and ~l,3-xsN&-5-Fu, of 
m/e 27’4 and 276, respe&veIy, were selected for GC-KF an&&- 

Samples of 0.5-1.0 g of each organ were hnmogenizd in an ice-bath in 2-3 
volumes physiologicaI saline containing 0.1 pg of [1,3-‘5N,j-S-FU as an internal 
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standard and them centrifiqgzd at 2000 x g for 20 mh at fess than 5”. A LO-ml volume 
of the supernatant solution was trea*kd in the same way as plasma sampk2, except 
that for silylation a fresbJy prepared solution of 100 pl pyridine containing 25 % 
I3SfFA was added to the residue extracted with ethyl acetate, and the sdution was 
kept at 70” for IO min to allow silylation. 

EESULTS AND DISCUSSION 

It was essential to use the supernatant of the homogenate rather than the 
whoIe homogenate because otherwise the chloroform layer contained too much 
lipo-soluble material, mainly fat, for HPLC. The stable isotopic&y labelled [1,3- 
1SN,]-5-FU was chosen as an internal standard for multiple ion detection in GC-MF 
instead of thymine used in plasma samples, because thymine is a constituent of 
visceral tissues. The fragment ions detected were the molecular ion peaks because 
the basic ion peaks (M-C&.) were not clearly separated in some samples. 

The HPLC separation of FD-1, 1-m and 3-m extracted from tumour tissue 
is show= in Fig. 1. The retention tixes of FD-1, l-FT and 3-m were 4.5, 6.9 and 
10.5 min, respectively, and the recoveries of the compounds from each or,oan were 
quantitative. The detection limit by this GC-MF method were C.001 ,ugg wet 
weight for FIB-1 and 0.025 pgjg wet weight for 1-m and 3-m. The GC-MF separa- 
tion of EFU extracted from tumour tissue is shown in Fig. 2. The retention time of 
the silylated derivative of 5-FU was 1.5 min. The recovery from each organ was 
ca. 70-75%, although it varied slightly in different organs. The detection limit of 
5-FU in this GC-MF method also varied slightly in diEerent organs and samples in 
the range of 0.001-0.005 pg/g wet weight, The HPLC and GC-MF separation patterns 
of each orpvr were similnt_ 

The pnxent method can be used for measuring the low concentrations of 
FD-1 and 1-m and its metabolites in visceral tissues after administrati& of FD-1 
and 1-m. 
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Fe- L. Liquid chmmatognms showkg the separation of (a) control and (b) FDA. l-FF and 3-FF 
extratted from tumorn EissuC of AH-1% iiJcaag rats. 
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