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to being placed on twice-weekly applications of
0.05 cc. of 0.5 per cent methylcholanthrene in
acetone solution, for a total of eight applications,
to the epidermis of the lower back.

Mice in Experiment 2 received their respective
diets for 6 weeks prior to, during, and subsequent
to being placed on twice-weekly applications of
0.05 cc. of 0.5 per cent methylcholanthrene in
acetone solution. for a total of seven applications,
to the epidermis of the lower back.

Mice in Experiment 3 received their respective
diets for 6 weeks prior to, during, and subsequent

(Fig. 1). If the mice had been on a 0.01 per cent
griseofulvin diet for 6 weeks before methylcholan-
threne applications, as in Experiments 2 and 38,
there is evidence that griseofulvin had tumor-
promoting properties at this very important dos-
age level. These 0.01 per cent griseofulvin groups
in Experiments 2 and 3 had a shorter tumor latent
period, larger percentage of mice developing tu-
mors, more tumors per mouse, and larger tumors
than did control animals not receiving griseofulvin.
However, mice on 0.01 per cent griseofulvin diet
for only 4 weeks before the methylcholanthrene

TABLE 1

DEVELOPMENT OF SKIN PAPILLOMA AFTER APPLICATION OF METHYLCHOLANTHRENE
TO MICE FED A NORMAL DIET OR THE SAME DIET WITH ADDED GRISEOFULVIN

NoO GRISEOFULVIN 0.01 PER CENT GRISEOFULVIN 1.0 PXR CENT GRISEOFULVIN
DAYs AFTER
START OF
EXPERIMENT METHYLCHO- No. mice | Per cent No. mice | Per cent No. mice | Per cent
LANTHRENE with pap./ mice Total with pap./ mice Total with pap./ mice Total
APPLICATION total no. with no. pap. total no. with no. pap. total no. with no. pap.
mice pap. mice pap. mice pap.
1 22 0/20 0 0 1/20 5 ND.* 3/20 15 N.D.
32 6/20 380 12 6/20 30 11 18/20 65 100
60 8/19 42 18 6/20 80 11 15/19 79 171
2 21 0/19 0 0 0/17 0 0 2/19 10 N.D.
29 1/19 5 N.D. 5/17 30 N.D. 12/19 63 N.D.
46 5/18 28 16 10/17 59 28 15/19 79 91
8 21 0/69 0 0 0/55 0 0 7/76 9 N.D.
26 4/69 6 N.D. 6/55 11 N.D. 28/76 87 N.D.
46 16/65 25 85 18/54 33 47 48/72 60 876

* N.D. = not determined.

Mice in Experiment 1 had their respective diets for 4 weeks tiﬁor to,
had their

of 0.5 per cent methylcholanthrene. Mice in Experiment 2

to seven applications of 0.05 cc. of 0.5 per cent methylcholanthrene.

during, and subsequent to eight applications of 0.05 cc.
ive diets for 8 weeks prior to, during, and subsequent
ice in Experiment 8 had their respective diets for 6

weeks prior to, during, and subsequent to seven applications of 0.04 cc. of 0.5 per cent methylcholanthrene.

to being placed on twice-weekly application of
0.04 cc. of 0.5 per cent methylcholanthrene in
acetone, for a total of seven applications, to the
epidermis of the lower back.

RESULTS AND DISCUSSION

The results are summarized in Table 1. All
three experiments showed that the mice on 1 per
cent griseofulvin had the shortest tumor latent
period, largest percentage of mice developing tu-
mors, most tumors per mouse, and largest tumors

Fia. 1.—Figure 1 shows the difference in size and number
of typical tumor formations in mice receiving 1 per cent and in
mice not receiving griseofulvin 50 days after the start of meth-
ylcholanthrene applications in Experiment 1. The mouse on 1
per cent griseofulvin had at least twenty individual tumors that,
upon growing, became one huge, confluent tumor mass. Micro-

application, as in Experiment 1, did not exhibit
enhancement of tumor growth.

In our control group not receiving methylcho-
lanthrene, there are 87 mice on 1 per cent griseo-
fulvin, 27 on 0.01 per cent griseofulvin, and 25 on
regular mouse food. These mice have been on their
respective diets for 92 days, and not a single
spontaneous tumor has appeared. These mice had
the hair of the lower back clipped with an electric
clipper. It is too early to be certain, but it appears
that the mice on the 1 per cent griseofulvin diet do

scopic sections of the tumors on these two mice show hyper-
keratotic papillomas.

F1a. 2.—Microscopic sections from the same mice as in Fig-
ure 1, mounted on one slide. Large confluent papillomatous
tumor mass from griseofulvin-fed animal contrasts with dis-
crete papilloma of control mouse (arrow). H. & E., X4.5.
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not have their hair growing back as rapidly as do
the mice on regular food; apparently the hair’s
anagen phase is affected.

Tumors in the 1 per cent griseofulvin group re-
ceiving methylcholanthrene were more prone to
develop in mice that had very little of their hair
regrown after being clipped. A speculation would
be that hair, which is a very active area of mitosis,
will have its mitotic pattern arrested by griseo-
fulvin and enters a telogen phase. Methylcholan-
threne enters via the hair follicle, and perhaps the
hair is not growing to carry the carcinogenic
agent outward, and there is an accumulation of
the carcinogen in the hair follicle. Wolbach (8)
states that carcinogenic agents develop papillomas
from arrested hair papillae and that cancers de-
velop only from these papillomas. Hair in the
anagen phase has a protective effect against tumor
induction by chemical carcinogens.

There were many more fights, bites, and pyo-
dermas in the group not receiving griseofulvin; and
when they developed tumors it was usually at the
sites of skin breakage. We have found that mice
in cages not receiving griseofulvin and not having
skin breakage will have no or only very small
tumors. :

Previous experience (1) shows that at about 9
weeks after methylcholanthrene applications, squa-
mous-cell carcinomas can develop in the 1 per
cent griseofulvin group.

Wolf (9) defines a cocarcinogen as a substance
which, though not in itself carcinogenic, can en-
hance tumor incidence and shorten the latent peri-

od when applied together with or shortly after the
carcinogen. Large oral doses of griseofulvin, which
eventually find their way to the skin, act as tumor-
promoters when methylcholanthrene is applied to
the epidermis of mice. McNall (8) suspects that
griseofulvin exerts a direct interference with the
synthesis of nucleic acids. Possibly griseofulvin, in
affecting the mitosis of the cell and the nucleic
acids, has done something to make the cell more
vulnerable to a carcinogenic agent.
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