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(Reprinted from Nature, Vol. 214, No. 5085, pp. 299-300,
April 15, 1967)

Induction of Hepatoma in Mice by Carcinogens
of the Polycyclic Hydrocarbon Type

A WIDE varlety of tumours have been induced in animals
of many different species by the administration of earcino-
genic polycyclic hydrocarbons. Tumours usually arise
preferentially at the sites most exposed to the carcinogens,
but in some experiments tumours have also developed at
distant sites. In the adult mouse the distant sites most
commonly involved are the ovary?!, the mammary gland?
and the lung? In addition, malignant lymphoma has
been induced?. Omnly sarcomata developed when 3-
methylcholanthrene was injected directly into rat liver?,
but Andervont®¢ observed hepatomata in C3H mice after
subcutaneous or intravenous administration of 1,2,5,6-
dibenzanthracene or 3-methylcholanthrene. Otherwise
Hartwell” and Hartwell and Shubik® list no examples of
liver tumours induced by polycyeclic hydrocarbons in adult
mice. On the contrary, the addition of methylcholanthrene
to the diet has been found to reduce the hepato-carcino-
genicity of 3’-methyl-4-dimethylaminoazobenzene®.
Klein'®* found that methylcholanthrene given by

stomach tube to suckling albino mice enhanced the

incidence of hepatomata. Males were more susceptible
than females. A similar exposure of young adult mice,
however, produced little or no alteration in hepatoma
incidence.

A low incidence of liver tumours has been reported in

Swiss, 4 strain and non-inbred albino mice injected at
birth with 7,12-dimethylbenz[alanthracene (DMBA),
| methylcholanthrene or 3,4-benzopyrene (BP)11-16, Kelly
and O’Gara'? noted that in this type of experiment the
incidence of hepatomata, and Nishizuka et al.1® that both
their incidence and multiplicity, were greater in males
than females.

In the course of a special investigation on the effects of
injections of various carcinogens into newly born mice,

wel? encountered a suggestlvely high incidence of paren-

chymal cell hepatomata in a group of CBA mice. These

mice were injected subcutaneously with DMBA suspended

in aqueous gelatine according to the method of Pietra
et al.'®. A similar result was later obtained!® in Swiss mice
exposed to BP with/without phenanthrene (see Table 1).
In both cases the effect was confined to the male sex. In
two recent experiments, one on ‘101’ strain mice (Table 2)
and the other in Chester Beatty (CB) random-mated stock
mice (Table 3), a higher incidence of hepatomata was seen
in response to DMBA (obtained from L. Light and Co.,
and used without further purification) administration on
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[image: image2.png]the first day of life. Again only males were affected. In
CB stock mice parenchymal cell hepatomata were ob-
served as early as the twenty-eighth week of life, but in
CBA, “101” and Swiss mice no hepatomata were seen
before the fiftieth week.

A similar sex difference in hepatomata incidence occurred
when urethane was injected into newborn Swiss? and
o-aminoazotoluene into newborn 4 /Jax mice?'. Nishizuka
et al.?® found a high incidence of hepatomata in male

Table 1. LIVER TUMOURS JN OUTBRED SWISS ALBINO MICE TREATED WITH
3,4-BENZOPYRENE (BP) AND/OR PHENANTHRENE ON THE FIRST DAY OF LIFE

No. of mice examined

Treatment-on first day of life post mortem when No. of mice
| 50-60 weeks of age  with hepatomata
0-02 or 0-04 ml. aqueous gelatine 42 g 1
- 30
20 pg BPin 0-02 ml. aqueous 16 & 2
gelatine 19 @ 1
20 ug BP + 20 ug phenanthrene in 25 & 3
0-02 ml. aqueous gelatine 17 @ 0
40 ug BP in 0-02 ml. aqueous 25 & 6
gelatine 20 @ 1
40 ug BP + 40 ug phenanthrene in 22 & 7
0-02 ml. aqueous gelatine 21. ¢ 0
40 g phenanthrene in 0-02 ml. 21 & 3
aqueous gelatine 28 ¢ 1

Table 2. LIVER TUMOURS IN RESPONSE TO THE NEONATAL INJECTION OF
DMBA 1IN ‘101’ MICE
No. of mice No.of mice No.of mice

Treatment-on first day of life examined with with multiple
post mortem hepatomata hepatomata
15 ug DMBA in 0-02 ml. 3 79 91-52wks. 0
aqueous gelatine 8-70 wks.
‘ Q 52 0 0
0-02 ml. aqueous gelatine 3 17 0 0
? 22 0 0

Table 3. LIVER TUMOTURS IN RESPONSE TO THE NEONATAL INJECTION OF
DMBA IN CB STOCK MICE

No. of mice
- examined No.ofmice No.of mice
Treatment on first day of life post mortem ‘with with multiple

when 28-38 hepatomata hepatomata
weeks of age

45 ug DMBA in 0-02 ml. agueous 27 & 1

| 6 10

gelatine | 23 ¢ 0 0
0-02 ml. aqueous gelatine 24 & 1 0
| 15 @ 0 0

A /Jax mice and a low incidence in females treated at birth
with o-aminoazotoluene, but found no sex differences in
- response to monthly injections of the same azo dye
starting at young adult age. |

Characteristically the cells of hepatoma which arise
spontaneously 1n mice contain highly refractile eosino-
philic, hyaline cytoplasmic bodies, the nature of which is
in doubt??. Cytoplasmic 1nclusmns of this type were seen
in all hepatomata encountered in these experiments.




[image: image3.png]Although our observations on the induction of hepa-
tomata by carcinogens of the polycyclic hydrocarbon
type are not entirely new, it seemed important to present
them for the following reasons. First, the fact that this
type of carcinogen may induce liver cancer should in
future be taken into account in theories of the mechanism
of induction of hepatic neoplasms. Second, the higher
sensitivity of the neonate needs to be explained, possibly
“in, terms of deficiencies of detoxicating enzymes for which
there is already some evidence?®.24, Third, the difference
in the response of the two sexes deserves more attention.
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