
© 1969 Nature Publishing Group

1060 

We thank Dr D. A. L. D,wies of Searle Research 
Laboratories for a gift of rabbit anti-mouse ALS. 

A_ D. BARNES 

C_ CROSIER 

Department of Surgery. 
Queen Elizabeth Hospital, 
Edgbaston, 
Birmingham. 

Received May 23; revised July 23, 196U. 

'Levey, R. H., and Medawar, P. 11., Proc. US .Yat. Acad. Sci., 56, 1130 
(1966). 

'Guttmann, R .. D., Carpenter, C. 11., Lindquist, R. R., and Mcrvill, J. P., 
Laneet, i, 249 (1967). 

'llarnes, A. n., Burr, W. A., and Staniforth, P., Arloance in Transplantation 
(edit. by Daussett, ,T., Hamburgc,r, J., and Mathe, G.), 343 (Munksgaard, 
Copenhagen, 1968). 

'White, E., and Hildeman, W. H., Science, 162, 1293 (1968). 
'Hicken, P., and Krohn, P. L .. Proc. Roy. Soc., 11,151,410 (1960). 

Effect of Germ-free Status and 
Antilymphocyte Serum on Induction of 
Various Tumours in Mice by a 
Chemical Carcinogen given at Birth 
RECENTLY we reported' a dramatic effect of germ-free 
status (GF) on the induction of hepatomas by 7,12-di
methylbenz(a)anthraoeue (DMBA) injected subcutane
ously at birth into C3H male mice. In the experiments 
then repOFted, mice were killed at 30 to 41 weeks, and very 
few neoplasms apart from hepatomas were encountered. 
Twenty-two out of thirty-seven DMBA-treatod minimum
disease mice had hepatomas and three had pulmonary 
adenomas, compared with three out of thirty-four DMBA
treated GF mice with hopatornas and two with pulmonary 
tumours. Here we report studios on the female C3H mice 
corresponding to the males covered by the previous report. 
Details of the origin and maintenance of mice, of the 
genetic relationship between mice kopt GF and those kept 
under minimum disease (MD) conditions, and of the 
source and method of administration of DMBA, have boon 
reported'. Horse anti-mouse lymphocyte serum (ALS) 
was obtained from Burroughs \Vellcome. A preliminary 
assay of the batch used showed that doses of 0·5 ml. on 
days 2 and 5 after grafting prolonged tho retention of 
A-strain skin grafts on CBA-stmin mice from tho normal 
11 days to more than 20 days. 

Table 1. 'fUMOUR INDUCTION IN GERM-~'REE (GF) A'1D MINIMUM DISEASE 
(MD) ~'EMALE C3H MICE IN RESPONSE TO DMUA AT BIRTH 

Treatment 
at birth 

None 

None 

40 µg DMBA in 
0·04 ml. trioctonoin 
subcutaneously on 
day 7 

40 µg D11BA in 
0·04 ml. trioctonoin 
subcutaneously on 
day 7 

Micro- No. of mice Age at 
biological examined necropsy 

status vast mortem (weeks) 
(H' J:3 40 

MD 
GF 

)lD 

22 
10 

21 

40 
30-34 

34 

Mice with 
neoplasms 

0 
0 

2 
( Roth pulmonary ade

nomas, one per 
mouse) 

6 
(All pulmonary ade

nomas, five 1nice 
with one adcnoma 
each, one mouse 
with two adeno
mas) 

In the absence of ALS treatment, the response of female 
C3H mice to DMBA treatment in terms of tumours present 
at necropsy at 30 to 40 weeks seemed to be little affected 
by GF status (see Table 1). As far as those few data 
permit any conclusion, they are in line with those for male 
C3H mice in which GF status appeared to influence only 
hepatoma incidence and not the incidence of any other 
type of neoplasm. 
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The new finding of real interest relates to a comparison 
of mice injected when less than 24 h old with 20 µg DMBA 
in 0·02 ml. trioctonoin and subsequently given repeated 
injections of ALS between days 224 and 269. Details of 
ALS treatment arc as follows: days 224 and 227, 0·5 ml. 
intraperitoneally, and days 234, 241, 248, 255, 262 and 
269, 0·5 ml. subcutaneously. Mice were killed 26 days 
after the final injection of ALS when they were 42 weeks 
old. 

Three MD-maintained mice and one GF mouse died 
before or during ALS treatment. Two of the former had 
tumours (an injection site sarcoma in a mouse that died 
at 16 weeks and generali.;;ed malignant lymphoma of 
thymic origin in a mouse that died at 27 weeks). No 
tumours were seen in the remaining MD mouse or in the 
CF mouse. Details of tumours-alf of them histologically 
confirmed-in mice examined after death at 42 weeks are 
given in Table 2. 

Table 2. EFFECT OF GERM-~'REE STATUS ON TUMOUR DEVELOPME'1'r IN 
FE)IALE C3H MICE GIVEN 20 µO DMUA AT BIRTH AND A COT'RSE OF ALS 

n!JRCTIONS BETWEEN DAYS 226 AND 269 

No. of mice 
1\Iicro- examined 

biologica I post mortem 
status on day 296 

GJ<' 17 

l\ID 17 

No. of 
mice 
with Details of mice with tumours 

tumours 
0 

8 Four mice-one pulmonary adcnoma each 
(one of 7 mm diameter) 

One mouse-hepatoma 
One mouse-a pulmonary adenoma and a 

hepatoma 
One mouse-5 mm diameter in tcr

abdominal spindle-cell sarcoma and a 
pulmonary adcnoma 

One mouse-thymic lymphoma 

The findings cannot, be regarded as other than pre
liminary because data from certain essential control 
groups arc not available. Clearly GF mice are not entirely 
resistant to tho development of tumours in response to the 
neonatal injection of DMBA, and the complete absence 
of tumours in tho germ-free ALS-treatod mice shown in 
Table 2 may be spurious. Nevertheless the difference in 
response between the GF and MD mice in this experiment 
is striking, especially if the occurrence of two cases of neo
plasia earlier in the experiment. and the large size of some 
of tho neoplasms encountered in the MD mice are taken 
into account. Tho results suggest that, in this particular 
experiment, G.F status and/or ALS treatment markedly 
influenced tumour yields in response to DMBA given at 
birth. 

If subsequent experiments indicate that ALS treatment 
enhances tumour development in response to chemical 
carcinogens, then tho indications that immunosuppression 
permits the growth of otherwise suppressed latent virus
induced neoplasms 2- 6 will seem to have oven more impor
tant and widespread implications than at present. 
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