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Stability of 5-FU and Tegafur in Biological Fluids of Rats.
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ABSTRACT-5-Fluorouracil (5-FU) is an antimetabolite anticancer agent active against many types of solid tumors. Tegafur
(TF), a prodrug of 5-FU, is frequently used in combination with uracil as dihydropyrimidine dehydrogenase (DPD) inhib-
itory fluoropyrimidine. We studied the stability of 5-FU and TF in biological fluids of rats and determined their bio-
availability (BA) and excretion into bile, and urine. The drug concentrations were analyzed by an HPLC method. At room
temperature, there was a 14—30% decrease in the concentration of 5-FU and TF in bile, urine, and plasma specimen at 10
and 100 pg/m/ over 240 min. No significant difference was noted among the sample types or between two different con-
centrations of 10 and 100 ug/m/. The decrease in drug concentration was significantly less in samples kept on ice (6—-12%)
for both drugs. These data indicate that biological fluid samples containing 5-FU or TF in plasma, urine, or bile should be
placed on ice during the sample collection. Following these storage guidelines, samples were collected after administration
50 mg/kg of each drug via i.v. or oral route. BA was 1.5 folds greater for TF (60%) than that of 5-FU (42%). Approximately
0.52 and 3.3% of the 1.v. doses of 5-FU and TF was excreted into bile, respectively. Renal clearance of 5-FU was about
16% of its total body clearance. These results suggest that instability of 5-FU and TF in biological fluids should be con-
sidered in pharmacokinetic or pharmacogenomic studies.
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E} AJ9FE2 Sigma Chem Co.(St. Louis, MO, "]=+)oA
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HPLC system(Gilson system, Villiers-le-Bel, = #2)2
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Figure 1-Effect of storage conditions on the stability of 5-FU (FU). Bile (A, D), urine (B, E) and plasma (C, F) samples were prepared
at 10 pg/ml (A, B, C), and 100 pg/ml (D, E, F) with 5-FU and incubated for 240 min. Storage temperatures were either on ice (O) or at
room temperature (¥ ). Values are meantSD from three observations.
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Figure 2-Effect of storage conditions on the stability of tegafur (TF). Bile (A, D), urine (B, E) and plasma (C, F) samples were prepared
at 10 pg/ml (A, B, C), and 100 pg/m! (D, E, F) with tegafur and incubated for 240 min. Storage temperatures were either on ice (O) or
at room temperature (¥ ). Values are meantSD from three observations.
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Table I-Stability of 5:FU and Tegafur in Bile, Urine and
Plasma of Rats*

(A) 5-FU
. 10 pg/m/ 100 pg/ml
% Remaining
ICE RT ICE RT
Bile 89£1.15  74%1.15  92+1.53 83+1.0
Urine 904+2.31  80+2.53  94+1.15 84£1.0
Plasma 944321  76+4.04  90+2.16 79820
DDW** N/D'  92+1.75 N/D* 9340.81
(B) Tegafur
.. 10 pg/ml 100 pg/mi
% Remaining
ICE RT ICE RT
Bile 91+1.00  81%1.73  9043.51  8611.53
Urine 91+1.53  78+2.72 894059  79+1.10
Plasma 88+1.15  70£3.21  89+2.52  T79E2.52
DDW#* N/D? 9240.22 N/D* 92+1.89

*Samples were prepared at two different concentrations and kept on ice
(ICE) or at room temperature (RT) until 240 min. % remaining is the
percentage of drug concentrations at 240 min compared to the initial
concentrations. Values are meantSD from three different observations.
**DDW: Deionized distilled water.

TN/D: Not determined.
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Figure 3—Plasma concentration versus time profiles of 5-FU (A) and tegafur (B). Each drug was given i.v. dose of 50 mg/kg. Data points
represent meantSD. 5-FU was administered i.v. (@) or oral (O), and TF iv. (@) or oral (O).

Table II-Pharmacokinetic Parameters of 5-FU and Tegafur (TF) in Rats Given i.v. Doses of Each Drug at 50 mg/kg*

Drug Dose_l AI_Jcm.j 1 A.UCiVTA 1 CLgille* L CLrE,lmﬁ L BAY
(mg-kg™) (ug-min-ml™(n))  (Ug-min-ml™ (n)) (ml-hr'kg™) (ml-hrkg™) (%)

5-FU 50 4624331 (7) 1089202 (5) 14.442.00 441+103 424
TF 50 1080521600 (3) 179764353 (3) 5.9940.65 N/D** 60.1

*Values are meantSD from 3-7 observations as indicated in the parenthesis.

**N/D: Not determined.

TAUC 5, AUC,,: Area under the plasma concentration versus time curve after oral or i.v. administration, respectively.

i‘CLbﬂe, CLiena: Biliary and renal clearance, respectively.
SBA: Bioavailability.
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