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IN 1983, Welsch et al. [l] reported that caffeine 
acted as a promoter of carcinogen-induced mam- 
mary tumors in rats. We [2, 31 also found in mice 
that the growth of mammary hyperplastic alveolar 
nodules (HAN), a major preneoplastic state of 
mammary tumors of this species, was significantly 
enhanced by chronic ingestion of caffeine. Based 
on these observations, the effects of caffeine on 
spontaneous mammary tumorigenesis in a low 
mammary tumor strain of C3H/He mice [4] were 
studied in this communication. The development 
and the progression of uterine adenomyosis [5-81 
were also examined in these mice, since the 
relationship between the incidences of these mam- 
mary and uterine lesions were seen in four strains 
of mice with different mammary tumor potentials 

PI. 
At weaning on day 20 of age, half of each female 

litter were given caffeine (Sigma Co., St Louis, 
MO, U.S.A.) in drinking water at a concentration 
of 0.05% (500 mg/l tap water) throughout the 
experiments and the other half received tap water 
only as a control. All mice were bred on day 63 
and retired after the first lactation [lo]. These 
were regarded as ‘Breeders’ and female litters from 
‘Breeders’ were used as ‘Virgins’, which were con- 
tinued to receive tap water containing caffeine 
(0.05%) or tap water only. Each mouse was pal- 
pated for mammary tumors every 7 days until 3 
weeks after the first tumor appearance, death or 
25 months of age. At autopsy, the bilateral third 
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Fig.1. Effkts of caffeine on spontaneous mammary tumorigencsis in 
C3H/He mice. Mammary tumorigeneris 1uas sign@antly higher in 
caffeine treated mice (Q) than in the control (e) in both ‘Breeder’ and 
‘Virgin’ at P < 0.01 b analysis of variance considering simultaneously 
the incidence and the onset age of tumors. Numbers of mice examined in the 
control and caffeine-treated groups are 18 and 16 in ‘Breeder’ and 36 and 

18 in ‘Virgin’, respectiae~~. 
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Table 1. Effects of caffeine on normal andpreneoplastic mammary gland growth and uterine adenomyosis in C3H/He mice 

Group Mammary gland Adenomyosis No. and age 
(months) ofmice 

End-bud Number Incidence(%) Grade: which died 
rating* ofHAN? developing no 

tumors 

Breeder Control 1.4 2 0.25 18.0 t 2.4 83.3 (15/18)” 2.1 2 0.3 0 
(18) (18) (15) 

Caffeine 1.7 2 0.1 28.9 4 3.5** 93.8 (15/16) 2.0 2 0.2 1 
(14) (14) (15) 17.0 

Virgin Control 1.3 * 0.1 12.6 4 2.3 41.7 (15/36) 1.7 + 0.2 2 
(30) (30) (15) 14.0, 21 .o 

Calfeine 1.2 rt 0.1 19.5 + 3.18 55.6 (10/18) 1.3 + 0.2 2 
(16) (16) (10) 7.0, 9.0 

*Rated from 1 to in increments of 1 as an index of end-bud formation. Mean of the bilateral glands. 
tSum of the bilateral glands. 
:Rated from 1 to 5 in increments of 1 as an index of progression. 
$Mean ‘- S.E.M. 
“Numberofmice with adenomyosis/total numberofmice examined 
1 or ** Significantly different from the control at P < 0.05 or 0.01. 

thoracic mammary glands were mounted for prep- 
aration to be checked for the formation of normal 
end-buds and HAN and uteri were examined aden- 
omyosis histologically. All procedures were the same 
as detailed previously [9]. 

As shown in Fig. 1, spontaneous mammary 
tumorigenesis was significantly stimulated by caf- 
feine, especially in virgin mice. Caffeine-treated 
mice were also higher than the control in the num- 
ber of HAN in both breeders and virgins, but not 
in normal mammary end-bud formation (Table 1). 
Caffeine showed no effects on the number and the 
growth of mammary tumors (data not shown). 

The effects of caffeine on benign and malignant 
breast lesions in humans are still far from under- 
stood [l 1, 121. However, the prcscnt results in 
mice are in good agreement with those in rats 

[ 1, 131. Furthermore, Welsch et al. [ 141 have most 

1. 

2. 

3. 

recently reported that chronic ingestion of caffeine 
resulted in a stimulation of spontaneous and carc- 
inogen-induced mammary tumorigenesis in C3H 
and BALB/c mice, respectively. 

The development and the progression of uterine 
adenomyosis were affected little by caffeine treat- 
ment in either breeders or virgins. 

According to Welsch et al. [ 11, daily consumption 
of caffeine in rats was 15 mg and it was equivalent 
to the consumption of 16 cups of coffee per day 
for 60 kg women if corrected to metabolic weight. 
In this study, each mouse received a daily dose of 
2.5 mg caffeine based on the volume of water 
intake. The dose was about 1.7 times as high as 
that in rats when adjusted by body weight. 
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