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On this basis, it is difficult to account for 
inhibition of fat mobilization in animals that 
were restrained after cord section and for 
pronounced increase in fat mobilization in 
sham operated restrained animals. Neural 
excitation initiated by manipulation of intact 
cord seems aggravated by muscle tension pro- 
duced by restraint. This cannot occur in le- 
sioned animals where muscle tonus is elimi- 
nated. Alteration in fat mobilization has 
been produced by these procedures and 
chronic experiments are planned to elucidate 
mechanisms involved. 

Male rats were subjected to 
spinal cord section and restraint during 24- 
hour fast. Both sham operation and cord 
section increased movement of fat from epi- 
didymal depots. Sham cord section plus re- 
straint resulted in even greater rate of lipid 

Summary. 

movement ; whereas, section plus restraint 
inhibited fat  mobilization. 
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Previous work demonstrated potent tumor 
inhibitory properties ( 1.2) of 5-Auorouracil 
(FU)  (3) and its nucleosides, 5-fluorouri- 
dine (FUR) and S-fluoro-Z’-deolxyuridine 
(FUDR) .  Although it seemed improbable 
(4) that nucleotides could enter cells with- 
out breakdown, nevertheless the finding that 
5 - fluoro - 2‘ - deoxyuridine - 5’ - monophos- 
phate (FUDRP) is a potent inhibitor of thy- 
midylate synthetase ( 5,6) pointed to the de- 
sirability of testing this compound, as well as 
corresponding ribonucleotide, 5-fluorouridine- 
5’-monophosphate (FURP) against trans- 
planted mouse tumors. FURP was prepared 
enzymatically by Dahl et aZ.( 7 ) ,  and chemi- 
cally by Farkas et aZ.(8). However, the 
method of Gilham and Tener(9) appeared 
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more convenient, and we have prepared 
gram quantities of FURP and FUDRP 
by this procedure. The synthesis will be de- 
scribed elsewhere, and we are greatly in- 
debted to Dr. Tener for making the details 
available to us prior to publication. The 2 
nucleotides have been tested a t  various dos- 
ages against 3 transplanted mouse tumors, and 
compared with equimolar amounts of the cor- 
responding nucleosides. We are not aware of 
any published reports on tumor-inhibitory ac- 
tivity of nucleotides of purine or pyrimidine 
analogs. 

Methods. Nucleasides, FUR and FUDR, 
were kindly supplied by Dr. Robert Duschin- 
sky of Hoffmann-LaRoche, and were con- 
verted chemically into nucleotides, FURP and 
FUDRP(9).  Female Swiss mice were ob- 
tained from A. R. Schmidt Co., Madison, 
Ws. ,  and used for Sarcoma-180 and EF Ehr- 



lich ascites carcinoma. L-1210 leukemia was 
carried in female BDF1 mice from C’umber- 
l and  l’iew Farms. Clinton, Tenn. S-180 was 
transplanted bilaterally by trocar, and the 2 
asci tes tumors were transplanted intraperi- 
toneally with suspensions of approximately 5 
s 10‘; cells. Drugs were gixren once daily 11~7 
i n t raper i t one a1 injection for 7 days . start i n g 
one cla~. after transplantation. Survival of niicc 
with ascites tumors was recorded. and in Sar- 
coma 180 experiments, tumors were meas- 

ured periodically and volumes calculated ( 1 ) , 
Because of limited supply of nucleotides, 
large numbers of mice or animals larger than 
mice could not be used. 

Rrsirlts. The  effects of FUR,  FURY, 
F r U R ,  and FUDRP against Sarcoma-180 
are shown in Table 1. Although there were 
o n l ~ .  6 mice in each group, there were actually 
1 2  tumor measurements, since tumors were 
transplanted bilaterally. Although measure- 
ments were taken a t  various times, only data 
a t  14 days after transplantation (one week 
after cessation of therapy) are shown here 
since they are representative also of other 
times. Tt is evident that F U D R P  is a potent 
inhibitor of tumor growth from doses of 
about 30 to 150 mg’kglday, although the 
latter dose is toxic. There are insufficient 
number of mice to justify calculation of a 
chemotherapeutic index. I n  2 experiments 
66.3 mg kg of FLTDRI’ and 50 mg/kg of 
E’YDR, which are equimolar equivalents, are 
not significantly different in tumor-inhibitory 
potencies. Thus. the nucleatide does not ap- 
pear to offer chemotherapeutic advantage over 
the nucleoside. On the other hand FUR and 
FVRP.  although of much greater toxicity than 
the corresponding deoxy compounds, pro- 
duced not significant inhibition of this tumor. 
l4:\7en severe weight lolss of mice had no effect 
o n  growth rate of S-180. 

I n  marked contrast. as shown in Table 11, 
F V R P  produced a significant prolongation of 
survival time of mice bearing Ehrlich ascites 
carcinoma. At doses of 3 and 4.5 mg/kg/day 
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, 9  

Toxic 

of FURP, 3 mice survived tumor-free for 100 
days. At higher doses toxicity was prohibi- 
tive. It is interesting to nolte the very high 
toxicity of the nucleoside, FVR a t  dose, 4 mg/ 
kg, equimolar to the highly therapeutic level 
of 4.5 mg/kg of FUR€’. 

In  Ehrlich ascites carcinoma, FUDRP ap- 
peared slightly more effective than FUDR a t  
equivalent doses, and toxicity was low enough 
to allow treatment for 14 days, resulting in 
somewhat improved survivals. 

In  L-1210 leukemia (Table 111) all com- 
pounds produced a moderate effect. FUDR 
and FUDRP appear of equivalent activity, 
and there is a suggestion that FURP may be 
somewhat more effective and less toxic than 
FUK. 

Discussion. Although the number of mice 
in above experiments was small, necessitated 
by limitation in supply of nucIeotides, some 
conclusions can be reached. In Sarcoma-180 
and L-1210 leukemia FUDR and FUDKP 
had comparable activities, with the latter pos- 
sibly more active in Ehrlich ascites tumoir. On 
the other hand, in the 2 ascites tumors, F U R P  
appeared less toxic and more effective than 
FUR, although neither compound exerted an 
effect on S-180. Further screening of FURI’ 
against other tumors is indicated. Whether 
possible advantage of FURP or FUDRP re- 
flects penetration into celIs or inereIy a dif- 
ferent rate of excretion or body distributioa 
is under investigation with suitably labeled 
compounds. In deoxy compounds the nucleo- 

tide provided no advantage over nucleoside. 
In Imctical terms, i t  would appear that he- 
fore large-scale trials could be justified, a 
nucleotide would have to o€fer very significant 
therapeutic advantages over the correspond- 
ing nucleoside, which itself is expensive and 
difficult to obtain. 

Summary.  Tumor inhibitory activity of 5-  
fluorouridine-5’-monophosphate (FURP)  and 
5 - fluoro - 2’ - deoxyuridine - 5’ - monophols- 
phate (FUDRP)  have been studied in mice 
bearing Sarcoma-1 80, Ehrlich ascites carci- 
noma, and L-12 10 leukemia. Comparisons 
have been made with equimolar equivalents of 
corresponding nucleosides, 5-fluorouridine 
(FUR)  and 5 - fluoro - 2’ - deoxyuridine 
(FUDR)  . FUDR and FUDRP were inhibi- 
tors of S-180 of nut strikingly different po- 
tency. FUR and F‘IJRP were inactive against 
this tumor. However, FURP a t  lower dose 
was as active as FUDRP against Ehrlich as- 
cites carcinoma, producing about 30% 100 
day survivors. FUR was extremely toxic. In 
L- 1 2  10 leukemia the compounds were of mod- 
erate and equivalent activity. 
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