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Summary. UFT, a combination of the masked compound 
of 5-fluorouracil (FT-207) and uracil, was given to head 
and neck cancer patients for 1 week preoperatively and for 
8 weeks postoperatively. Drug concentrations were ex- 
amined in the surgically removed tissues. The concentra- 
tions of FT-207, 5-fluorouracil, and uracil were higher in 
tumor tissues than in normal tissues. The lymphocyte sub- 
populations were assessed by cytofluorometry with mono- 
clonal antibodies. There was no evidence that adjuvant 
chemotherapy with UFT specifically suppresses immuno- 
competent cells. We therefore conclude that further clini- 
cal evaluation of adjuvant chemotherapy with UFT would 
be worthwhile. 

Introduction 

Both drug factors and host factors should be taken into 
consideration to maximize that effectiveness of anticancer 
agents while minimizing their side-effects. This requires a 
high drug concentration in the cancer tissue, and a low 
concentration in normal tissues and blood [4]. One ap- 
proach to meeting these two conflicting requirements is to 
combine two kinds of drugs, such as an antimetabolite and 
a metabolite. UFT, a compound consisting of 4 parts of 
uracil to 1 part of a masked compound of 5-fluorouracil 
(5-FU), FT-207 (1-(2-tetrahydrofuryl)-5-fluorouracil, Te- 
gafur), has been reported to be one such drug [1, 2]. 

Growing evidence suggests that the cellular immunity 
of the host is an important factor in both the genesis and 
the treatment of cancers. Unfortunately, some anticancer 
agents suppress cellular immunity. Although UFT is re- 
ported to have little inhibitory effect on cell-mediated re- 
sponses in mice [9], corresponding information for hu- 
mans is lacking. We therefore examined the tissue concen- 
trations and effects on lymphocyte subpopulations of UFT 
in head and neck cancer patients. 

Materials and methods 

Subjects. The subjects were 32 patients suffering from can- 
cer of the head and/or  neck region, who had been operat- 
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ed on in our department between February and August, 
1984. There were 2 patients in their thirties, 4 in their for- 
ties, 7 in their fifties, 11 in their sixties, and 8 in their sev- 
enties. The cancers were of the larnyx (13 cases), oral cavi- 
ty (7 cases), tyroid (6 cases), hypopharynx (3 cases), nasal 
cavity and paranasal sinus (1 case), mesopharynx (1 case), 
and salivary gland (1 case). By histological type, there 
were 25 cases of squamous cell carcinoma, 2 of adenoid 
cystic carcinoma, and 2 of adenocarcinoma; in 3 the 
histological type was uncertain. The patients' overall con- 
dition in terms of performance status was zero for 30 
cases, 1 for 1 case and 2 for 1 case. Postoperative teleco- 
balt irradiation with 3000-12000 rads was performed in 
24 patients. 

Administration method. UFT was given for the 7 days be- 
fore the operation at a dose of 600 mg/day. After surgery, 
administration was resumed following recovery. It was 
usually continued for 2 weeks. 

Assay of serum and tissue drug concentrations. Serum and 
tissue samples were obtained from patients at the time of 
operation. The period between the last drug administra- 
tion and sampling varied from 12 h to 19 h. Based on the 
histological examination of the specimens, the samples 
were divided into tissues with cancer infiltration and tissue 
with no such infiltration (normal tissue). After the blood 
had been removed from each tissue sample as far as possi- 
ble by wiping, tissues were frozen and stored. The tissues 
thus classified were then checked by pathological tests for 
possible cancer infiltration. Measurement of the frozen 
serum and various tissues was done by HPLC for FT-207 
according to Marunaka et al. [5], and that of 5-FU and 
uracil by gas-mass chromatography [8]. 

Assay of lymphocyte subpopulations in the peripheral blood. 
Heparinized blood (3-ml samples) was collected before 
UFT administration, just before operation, 1 week after 
operation, before resumption of drug administration and 
every 4 weeks thereafter. For T cell assay, 100 ~1 blood 
sample was combined with 100 ~1 phosphate-buffered sa- 
line (PBS) and 10 ~tl FITC-labelled monoclonal antibod- 
ies. The antibodies used were OKT3, OKT4 and OKT8 
(Ortho Diagnostic systems Inc., Raritan, N J, USA) for to- 
tal T cells, T helper/inducer cells and T suppressor/cyto- 
toxic cells, respectively. The samples were incubated in an 
ice bath for 30 rain, with agitation every 10 rain. After the 
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addition of 2 ml lysing agent, the solution was incubated 
at 37 °C for 5 min and centrifuged. The precipitate was 
suspended in 2 ml PBS and injected into a flow cytometry 0.05 
system (Ortho, Spectrum III). For B cell assays 100 ~tl 
blood sample was combined with 100 ~tl of PBS and 5 ~tl 
OKIal monoclonal antibody (Ortho). The sample was in- ,I 
cubated in an ice bath for 30 min, with agitation every 10 
min. After washing with 2 ml PBS twice, the sample was ! 
incubated with 50 ~tl anti-mouse IgG FITC in ice bath for j 0.30 
30 min, with agitation every 10 min. The sample was there- 
after treated as for T cell assays. These assays was per- 
formed at the Otsuka Assay Research Center in Tokushi- 
ma, Japan. The data were given as mean + SD ~ 0.20 
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Results  

Serum and drug concentrations within tissue 

Figures 1-3 show the respective FT-207, 5-FU and uracil 
concentrations in each type of tissue after 7 days UFT ad- 
ministration, at the final administration 15-21 h before 
surgery. 

The concentration of FT-207 in cancerous tissues was 
4 .75_3 .56gg /g ;  in metastasizing lymph node [LN(+)], 
3.14+ 1.63 txg/g; in non-metastasizing lymph node 
[LN(-) ] ,  2.92+ 1.48 txg/g; in muscles, 3.66___ 1.85 l-tg/g; in 
skin, 2.88+l .95~tg/g;  and in other normal tissue, 
3.65___2.94 ~tg/g. The serum concentration of FT-207, at 
9.45+7.53 ~tg/ml, was high, while the levels in the other 
tissue were virtually the same (Fig. 1). 

The concentration of the active form of 5-FU in the 
cancerous tissues (0.144_+0.181 .ug/mg) was almost 
14.4-fold higher than that in the serum (0.01 +0.008 ~tg/ 
ml), which was a significant difference (P< 0.0003). The le- 
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Fig. 2. 5-FU concentration after UFT administration. Abbrevia- 
tions as for Fig. 1 

vel in the cancerous tissue was nearly 5 times (P< 0.003) 
that in the muscle (0.029+0.039~tg/g) or skin 
(0.03_ 0.037 gg/g) and was 2.4-fold higher (P< 0.03) than 
that in other normal tissue (0.061 ___0.061 Ixg/g) (Fig. 2). 
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Fig. 1. FT-207 concentration after UFT administration LN(-), 
non-metastasizing lymph node; LN(÷), metastasizing lymph 
node; UFT was given for 7 days, 600 rag/day, p.o. 
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Fig. 3. Uracil concentration after UFT administration. Abbrevia- 
tion as for Fig. 1 
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Fig. 4. Linear regression and correlation coefficiency between 
5-FU and uracil concentrations 

The concentrat ion of  uracil  was high in cancerous tis- 
sues (35.15+27.21 p,g/g) and  low in the muscle 
(1.51 + 1.39 lxg/g), skin (4.43 +6.35 p,g/g), other normal  tis- 
sue (11.67+9.55 p~g/g), and  serum (0.04+0.12 lxg/g) 
(Fig. 3). 

The 5-FU and uracil  concentrat ions  in the cancerous 
tissues showed a l inear regression and correlated well (co- 
efficient, 0.678) with statistical significance (P<0.01)  
(Fig. 4). 

Effects on lymphocyte subpopulations in the peripheral blood 

No significant change in lymphocyte  subpopula t ion  was 
observed throughout  the investigation per iod (Table 1); 
hence the ratio of  OKT4-posi t ive  to OKTS-posi t ive cells 
(helper cel l - to-suppressor  cell ratio) remained unchanged.  
In some cases the lymphocyte  subpopula t ions  were assay- 
ed up to 30 weeks after the surgery; even at this point  they 
were still unchanged.  

Discussion 

At present,  surgical intervent ion still assures the best re- 
sults of  any sort of  therapeut ic  t reatment  for cancer, How- 
ever, chemotherapy remains  a necessary adjuvant  to surgi- 
cal treatment.  For  better chemotherapy,  an ant icancer  
agent that is more toxic to cancer  tissues and less toxic to 
normal  tissues, including immunocompe ten t  cells, is re- 
quired. 

UFT,  a compound  consisting of  4 parts of  uracil  to 1 
part  of  a masked compound  of  5-FU (FT-207), is such a 
drug. 5-FU is metabol ized by two pathways.  One is de- 
gradat ion  to an inactive form and the other is phosphory-  
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lation. The phosphory la ted  compounds  inhibit  D N A  syn- 
thesis and are cytotoxic. Degrada t ion  is more  active than 
phosphory la t ion  in the normal  tissues, while the si tuation 
is reversed in the tumor. Fur thermore ,  uracil  is known to 
inhibit  degradat ion  but  nqt phosphoryla t ion .  Therefore,  
the combina t io~  o f 5 - F U  or its masked compound  and 
uracil  should increase the concentra t ion of  5-FU in tumor  
tissue but  not  in normal  tissue. The opt imal  combina t ion  
ratio was determined exper imental ly  [1, 2, 7]. 

Our f indings prove the val idi ty of  the theory in head 
and neck cancers. The concentrat ions  of  both FT-207 and 
5-FU were higher in the tumor  tissue than in normal  tis- 
sues, al though the value var ied from low to high depend-  
ing on the cases (Fig. 1, 2). The fact that  uracil  is concen- 
t rated in tumor  tissues may contr ibute to the higher con- 
centrat ion of  5-FU in these tissues, since uracil  is known to 
inhibit  the degradat ion  of  5-FU. The posit ive correlat ion 
between the concentrat ions of  5-FU and uracil  in cancer 
tissues supports  this possibility. 

No significant al terat ion of  lymphocyte  subpopula t ion  
was observed during the test period.  This means that not  
only the adjuvant  chemotherapy  with U F T  but  also the 
surgical procedure  and i r radia t ion caused neither  suppres- 
sion nor enhancement  of  a specific subpopula t ion  during 
the observat ion period. 

From these results we conclude that further clinical 
evaluat ion of  adjuvant  chemotherapy with U F T  is worth- 
while. In fact, since the concentrat ions of  both  FT-207 and 
5-FU in tumor  tissue var ied widely and since the concen- 
t rat ions in lymph nodes with metastasis did  not  differ sig- 
nif icantly,  we definitely need to evaluate the clinical  re- 
sponses of  our cases before we conclude the clinical effec- 
tiveness of  UFT. Trial use of  UFT to head and neck can- 
cers was decisively effective (20%-30%) [3, 61. 
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