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Long- term carc inogen ic i ty  of  Ftorafur (Tegafur) 
w a s  s tud ied  in rodents .  Rats and m i c e  w e r e  treated 
for one  year per os w i t h  40 (mice)  and 60 (rat) m g / k g  
Ftorafur twice  a w e e k  and w e r e  f o l l o w e d  for their 
entire l ife.  A n a l y s i s  of  the data p r o v i d e  no e v i d e n c e  
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for the carc inogen ic i ty  of  Ftorafur in rodents .  T h e s e  
f i n d i n g s  are s imi lar  to other  a n t i m e t a b o l i t e  s tud ie s  
and contrasts  w i t h  the carc inogen ic  a lky la t ing  
agents .  (Pa tho logy  Ol~cology Research  Vol 2, N o l - 2 ,  
69-70, 1996) 

lntro&wtion 

Certain drugs used in cancer chemotherapy are 
carcinogens on the basis of animal experiments and 
epidemiological studies.~2 Consequently, the risk of devcl 
opment of secondary cancer after successful chemother- 
apy is of growing importance. Therefore, clinical use of 
agents with minimal or zero carcinogenicity is desirable. 

Ftorafur (FT) is an antitumor agent belonging to the anti- 
metabolite family.~ FT is used to trcat patients with breast 
cancer, 15 inchlding cases of tamoxifen- or adriamycin 
resistance as well as cases of adjuvant a[ld neoadjuvant 
chemotherapy of gastric and colorectal c a n c e r .  7's According 
to Japanese authors, the combination of uracil and Tcgat'ur 
in a 4:1 molar ratio tUFT) has a greatcr antitumor activity 
than 5-fluorouracil and Wegafur ')J' in the case of liver cancer 
and nonsmall cell lung cancer. Furthern~ore, UFT was used 
for palliation as wellJ ~ The aim of this study was to deter- 
mine the carcinogenicity of FT in rodents. 

Materials and methods 

Ftoralur {Tegafur) (NI-2-turamidyl 5-fluorouracil or l- 
tcrahydrofuryl-2-5-fluomuracil) was purchased fl-om V/O 
Medexport (USSR). 176 young adult Wistar rats and 172 
young adult C57B1/CBA mice (males and females) were kept 
in plastic cages under normal laboratory conditions and 
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maintained on a conventional diet. Water was given ad libi- 
turn. The maxi real tolerated dose t\)r FT was 60 and 40 mg/kg 
in rats and mice, respectively. 

Caminogeniei O, in ml~ 

Group N"I. 30 males and 30 females were given 60 
mg/kg FT in ().5 ml of a starch/water suspension per os 
twice a week fl)r 12 months. Group N"2; 30 males and 30 
females were given 0.5 ml of the starch/water suspension 
as above. Group N<'3; 27 males and 29 females were left 
untreatcd. 

Carcinogeniei(v in mice 

Group N"I. 43 males and 52 females were given 40 
mg/kg FT in 0.2 ml of a starch/water suspension per os 
twice weekly for 12 n3onths. Group N"2:39 males and 38 
fenlales were given starch/water suspension as abovc. 
Animals were observed for their" entire lifetime. Necropsy 
was performed on all animals. Microscopic exalninations 
of the following organs were performed: lung. spleen, 
liver, kidney, adrenal gland and any organs with tumors. 
Statistical evaluation: Student t-test 

Results attd discussiou 

Careinogeniei O" o f  FT in raL~ 

Benbm~_ alld nlali,ollallt~ tumors spontaneously occurcd 
during the second half of life with equal frequency in 
vehicle treated and FT-treated animals (Table l)  whicln 
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Table 1. Effect of Ftorafur in rats 

~Ullr- 
q ot Benign Malig- berof 

Treat- No ol animals  tun'~or nan{ animals  
merit Sex an imals  with (ntllYt- tumor  with P 

tumor  bet) (Iltllll- bet) t umor  
(>1) 

male 29 6 1 5: 0 n.';, 
Flora fur 

female 26 1 1 0 0 n.s. 

male  28 8 3 7 ~ 2 
Solvent female 25 3 1 2 ~ 0 

male 27 1 0 1 a 0 < (I.02 
None female 27 3 2 2 ~ 1 < 0.04 

I brol'~d-tia] adenocarcinoma, intestinal adenocarcinonla, leydigoma, 
coecal hemallgioendoillelionaa, semint)l/la 

2 intestinal benlal/giosarcoma, intestinal adenocarcinoma, abdomi 
nal l'ml-nangiosarcoma, puhllonal sarcomatc.sis, ]yn'ipboma 

3 intestinal adertocarcivtoma 
4 lymphoma 
5 skin fibroma & spinocellular carcinoma 

was further supported by statistical analysis. Interestingly, 
a statistically significant difference in spontaneous tumor 
o c c u r e n c e  was found b e t w e e n  the  v e h i c l e -  a n d  u n t r e a t e d  

g r o u p s  (Tab le  1). 

Carc inogen ic io~  in m i ce  

B e n i g n  a n d  m a l i g n a n t  t u m o r s  o c c u r e d  m o s t l y  in f e m a l e s  

d u r i n g  the  s e c o n d  h a l f  o f  life in bo th  the  FT- t r ea t ed  and 
cont ro l  g r o u p  (Table  2) w i t h o u t  a s t a t i s l i ca l ly  s i g n i f i c a n t  

d i f f e r ence .  T h e  p r e s e n t e d  data provide e v i d e n c e  for the  

lack of carcinogenicity of I:'F in rodents. This is supported 
by the fact that spontaneous tumors remained low, the.,,, 
appeared in the second half of life al'ld the majority of 
them were benign in FT-treated groups. 

Carcinogenic cytostatic drugs belong mostly to the alkyla- 
ring agents lamily: Cyclophosphamide, Chkn-ambucil, 
Myleran and AzacytidineJ 2 Interestingly, several antimeta- 
bolites were studied (6-MP, Methotrexate, 5-Fluorouracil) 
but none of them were found to bc carcinogenic in expert- 

Table 2. Effect of Ftorafur in mice 

N U 1]] - 
~/, of Benign Malig- bcr of 

11al]t 
Treat- No  of  anin-i,llS tumor  aninkl].~ 
nlent ~ex animals  with (11L1111- tuillor with P 

tumor  ber) (num-  ber) t umor  
(>1) 

male 34 0 (] 0 0 
Ftorafur 

female 41 5 1 4 ~ 0 

male 32 3 2 1 -~ 0 n.s. 
Solvent 

female 29 6 6 2 ~ 1 <0.34 

I LVlr~phomas 
2 lymphoma 
3 skin lymphoma, lymphoma 

men ta l  an ima l s .  I-' T h i s  d i s c r e p a n c y  m a y  be e x p l a i n e d  by the  

fact that  a lky la t ing  agen t s  target  D N A  and  are rnu tagen ic ,  as 

well.~ The presen t  e x p e r i m e n t  ind ica tes  that lhe  an t im c t a -  

boli le ,  Ftorafur ,  can  be  tised c l in ica l ly  w i thou t  a major r isk 

o f  d e v e h ) p l n e n t  o f  s e c o n d a r y  cancer .  
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