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(Reprinted from Nature, Vol. 175, p. 636, Aprit 9, 1955) - i
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Tumour-initiating Action of Urethane

~and its Inhibition by Purine Precursors
URETHANE injected, given by mouth, or applied
‘to the skin, induces the formation of multiple lung

adenomata in mice and rats. - It also- inhibits the
‘growth of some transplanted animal- tumours, and
induces remissions in human leukemia. - Its' many
other biological effects include the “induction of
chromosome abnormalities and mutations..

It was shown recently? thab urethane has the’ power -
‘of initiating the carcinogenic change in mouse skin®

without being itself carcinogenic for this tissue, or
producing any other detectable change in it. This

' was demonstrated by & technique based on that used

by Berenblum and -Shubik? and by others for the
 investigation of the stages of ‘chemical carcinogenesis.
- Urethane was applied to the skin-of the back and

followed, after an interval, by weekly applications

of croton oil. Many papillomata and some carcino-

‘mata developed. No skin tumours appeared on mice .
treated repeatedly with urethane alone, and only a

~ very few oncontrol ‘mice treated with -croton oil
- alome. . B L U AU DI
| Little is known of the chemical processes under- .

_ lying the various biological effects of ‘urethane. Todd

. (quoted by Haddow and . Sexton?) suggested that
urethane may interfere with nucleotide synthesis.

Boyland* points out that urethane ‘may prevent the

 methylation of uracil to thymine, ‘and so lead to a |

o ‘deficiency of this purine. In.support ‘of this hypo- -

' thesis he quotes McKinney, who showed that urethane

. can inhibit the transmethylation of nicotinamide . S
. by methionine in tissue homogenates. . However, -

‘McKinney. also claimed that a similar -effect was

~produced by certain homologous carbamates, which - B

 are known to show little or no antileukzmic activity,
" lung tumour-inducing activity, or ability to initiate

skin-tumour formation.

 Boyland* also reférs to work by himself and Koller

showing that the chromosome-damaging action “of
‘uretbane can be partially neutralized by simultaneous

 administration of thymine, an essential constituent

of deoxyribonucleic acid. = e
_ The suggestion that urethane may act in leukaemia

by interference with purine synthesis was put forward

- by Haddow and Sexton?, in view of the aberration:

~ of purine metabolism in this disease.

" The hypothesis

which underlies the experiment-, of

 which a preliminary report is given below, is that
~ urethane competes with one or more of the precursors

. in purine synthesis, and, in doing so, perhaps takes
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[image: image3.png]‘part in the formation of an unphysiological purine-
" like substance:; Such a substance might be responsible
for some of the biological actions which have hitherto -
been attributed to urethane itself ; for example, its
antileuksemic and tumour-inhibitory effects, acting
~ similarly to the synthetic purine antagonists such as
'2,6-diaminopurine or 8-azaguanine.- - .-
It was ‘thought that if suitable purine precursors
- were supplied in high concentration at theé time that -
" urethane was being administered, the tumour-
initiating action of the latter for mouse skin might
be inhibited. Glycine and formate were chosen for
" this purpose, as it was known from the work of
. Buchanan et al.® that formate and glycine both supply
" components for the synthesis of the uric acid skeleton.
Moreover, Totter et al.® had shown that the same
substances serve as precursors for the nucleic. acid
- Since absorption of urethane through the skin is
very rapid, and since 90 per cent of injected urethane
-is broken down (to ethyl alcohol, ammonia, carbon -
_dioxide and water) within 24 hr.?, there is little doubt .
‘that the method of administration of glycine and

~ formate adopted (see Table 1) maintained an excess
of these substances throughout the period of effective

~ presence of urethane in the body. =

. Five groups, each-of twenty to thirty male mice

- of a stock-albino strain, were- treated as shown in

Tablel.
" The last column of Table 1 shows that the result =
- of this experiment was quite definite. Large numbers -

 of tumours appeared in group 4, and very fow in
~ ~group b, as was expected from ‘past experience.
- Tumour incidence 'in groups 1 and 2 was not sig-

nificantly different from that in group 4. In group 3,

~ however, very few tumours appeared, the incidence

being not significantly higher than that in group 5. .

. Thus it Was shown that forfnate and glycine
‘administered together, in the manner —described,

_inhibit the initiation by urethane of - skin-tumour L

“formation in the mouse, but that neither has any

~effect on it when administered alone.

" The experiment is being repeated and extended.

" 1 thank Dr. M. H. Salaman for valuable advice,

~ and Drs. G. H. Beaven and E. A. Johnson for con-

~ structive criticism during the preparation of this
 communication. The expenses of this research were
. partly defrayed out of a block grant from the British.

~ Empiro Concor Compaign.
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