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PATHOLOGY 

Induction of Malignant Lymphomas by 
Urethane in Adult Mice bearing Syngeneic 

Thymus Grafts 
[N recent years it has repeatedly been proved that 

neonatal or vory young animals are very susceptible to 
carcinogenesis induced by different agents. One possiblc 
oxplanation is that tissues of new-born animals contain a 
large numbor of incompletely diffenmtiated cells, par
ticularly responsive to carcinogenic stimuli. It is relevant 
to this speculation that a close correlation has been noted 
between susceptibility of mice to develop malignant 
lymphomas and the presence in the thymus of a great 
concentration of immature cells, whether by reason of 
early age', genetic constitution', whole-body X-irradia
tion", or regenerative changes in implanted thymus". In 
thymectomized, virus-inoculated; or X-irradiated" mice, 
implantation of new-born thymus proved much more 
effective than adult thymus in restoring leukaemogenesis. 

Previous work showed that urethane (ethyl carbamate) 
in adult mice was practically devoid of leukaemogenic 
activity·,7, although effectivc in inducing thymic changes8 • 

On the other hand, administration of this chemical to 
new-born animals was found to provokc a significant 
number of malignant lymphomas·'". Urethane-induced 
Iymphom'l.s originated in nearly all cases in the thymus, 
only lator acquiring the character of a generalizcd disease. 

The experimonts reported here were undertaken to 
investigate whether, by making use of single or mult,iple 
grafts of new-born thymus as a more suitable target 
t,issue, adult mice would be rendered susceptible to the 
leukaem'Jgenie action of urethano. 

G57BL male mice aged 23 months were grafted sub
cutaneously into the right flank with one or five thymuses 
obtained from 1- to 5-day-old syngeneic donors. Starting 
[) days aftor implantation, they received urethane in 
drinking wat,er at thc 0·3 per cent level for 30 days, con
tiwlOusly. Adult G5iBL mice of both sexes treated only 
with urethane served as controls. The total quantiLy of 
the chemical administered to animals of the different 
groups amounted to an average of 220 mg per mouse. A 
certain number of mice died within 30 days from the end 
of treatment, prosumably owing to the toxic effect of 
urethane. They were not included in the investigation. 

Table 1. lIIALIGNANT LYMPHOMAS I'WUCED BY URETHANE IN C5iBL llICE 
IMPLANTED WITH SYNGENEIC SINGr,E OR MULTIPLE THYMUSEt-' 

No. of miec 
Thymus graft in group 

:None 
1 thymus 
5 thymuses 

44 
15 
22 

Miee with lymphomas 
No. % 

9 

2 
13 
41 

The results, which refer to an 8-month period of 
observation from the end of urethane administration, are 
summarized in Table 1. It is evident that the highest 
incidonee of malignant lymphomas occurred in the group 
grafted with 5 thymuses (41 pel' cent), while in animals 
receiving only a single thymus the incidence was markedly 
lower (13 pel' cent). However, only in the case of multiple 
gmfts was the incidence statistically significant in com
parison with the control group (X 2 = 14'15; 0·001 < P 
< 0·01). Neoplastic diseaso in all thymus-implanted 
animals was initiated after a mean latent period of four 
months as a localized growth at the graft site, and 
reached a maximum diameter of 40--50 mm in a.bout 40 
days (Fig. 1). Genoralized leukaemia appeared later, 
except in three animals implanted with 5 thymnsos, which 
at death had only local tumours. In situ thymus of leu
kaemic mice, although appearing grossly of almost normal 
size, showod histologically, in all cases in which the 
organ could be recognizod with cortainty, initial or limitod 
neopla.stic changes. Lymphomatous tissue at the site 

Fig. 1. C57 BL lllouse implanted ·with multiple syngeneie new-born 
thymuses and treated with urethane in drinking water. Large neo
plastic mass at the graft site, 130 days after the end of urethane 

administratiOll 

of implantatioIl, as well as in the variolls organR involved 
by the generalized disea.se, was composed of cells of 
lymphoid type. 

Present data suggest that grafts of neonatal thymus 
make susceptible to the leukaemogenie Hetioll of urethallP 
the otherwise resistant mice. Since in our experiments 
lymphomas constantly arose from the implanted 
thymus(es), it is possiblo that the positive results obtainec[ 
in both the experimental groups are correlated with thp 
ava.ilability in tho graft of cells p,,,rtieulm'ly wH,"eptihle 
to urethane-induced damage leading to neoplasia. On 
the other hand, tho finding of the highest susceptibility 
in the group implanted with multiple t,hymuses seems to 
indicate that a quantitative factor is involved in the 
process of neoplastic transform'1tion of the graft. Thus. 
it could be assumed that in a single thymus graft the 
number of cells sensitive to the weak leukaenlOgenie 
activity of urethmw scarcely reachos tho critical lev('1 
necessary to initiate successfully a lymphomatous growth, 
under the present experimental conditions. However, the 
IIlAchanisrn through which a great or rm"ss of thYlnie tiSS1If' 

influencos leukaerl1ogenesis, that is, by coutributioll of 
more tHc'get cells and/or production of larger amounts of 
humoral substance, rem.ains to be elucidated. 
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