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Induction of Melanotic Lesions of the Iris in
Rats by Urethane given during the Neonata
Period |

TrERE have been a number of reports in recent months
* of experiments in which animals have been exposed to
chemical carcinogenic agents during the neonatal period!-S.
It is probable that, on the basis of dose per unit of body-
weight, newly born animals are particularly sensitive to
tumour-induction. For example, lung tumours may -be
very readily induced in mice by the neonatal injection
of small doses of certain weakly carcinogenic agents?.
Because of this high sensitivity, the use of newly born
animals for screening for carcinogenicity has been sug-
gested®. Of possibly even greater interest, however, is
the fact that animals injected when newly born with
carcinogenic agents develop varieties of neoplasms not
seen when the same agents are injected into adults of the
same species and strain. For example, newly born ‘101
strain mice injected with small doses of 9,10-dimethyl-1,2-
benz-anthracene developed kidney tumours®. A further
example of this type of phenomenon has recently come
to light in an experiment in which rats were injected
during the neonatal period” with wurethane (ethyl
carbamate). |
Urethane was already known to be capable of inducing
neoplastic lesions in a wide variety of tissues’-*. The
purpose of the experiment, details of which are given in
Table 1, was simply to examine the effects of neonatally

Table 1. INCIDENCE OF MELANOTIC LESIONS OF THE IRIS IN RATS TREATED
WITH URETHANE DURING THE NEONATAL PERIOD

(1 mg/g body-weight once weekly for 8 weeks, the first injection being given
during the first 24 h of life) -

Strain No. + Treatment Ratswith @ & One Both
examined with urethane* eye lesionsft eye eyes

August 51 {289 + - 20 12 8 15 6
0% 0
0 0
+ 0
0% 0

* 10 per cent w/v in sterile distilled water.
1 After 9 months from the start of the experiment.
t Control animals were untreated.

§ These were untreated rats of between 9 and 12 months of age. In every
other way they were comparable to both the preceding groups.
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[image: image2.png]Fig. 1. Eye from seven-months-old urethane-tr o ated August rat.
" The lens has been removed and the ciliary body and iris remain on
either side. The thickening of the iris on the right side is associated
with the presence of pigmented cells (hematoxylin and eosin. x 20)

administered urethane in two strains of rat, the August
Hooded and Wistar. The rats used were from sub-
lines maintained for several years in the Institute by
brother—sister mating. Fifty-one August rats (26 ¢ and
25 3) and 44 Wistar rats (21  and 23 3) constituted the
two experimental groups. The former were derived from
eight different litters and the latter from six. Similar
numbers of litters born at about the same time were kept
under observation without treatment as controls.
‘During the seventh month of the experiment one of
the members of the staff of the animal unit, Mr. Malcolm
Kipling, observed that a number of the August rats,
which had been treated with urethane when young, had

‘dark spots’ in their eyes. Thereupon a careful examina- -

tion of all the rats in the experiment was undertaken.
‘Dark spots’ were observed in the eyes of 11 females
and 7 males of the urethane-treated August rats, both
eyes being involved in 5 of the rats. None of the 50 control
August rats showed lesions. Moreover, no lesions were
found in 200 untreated August rats of similar or older
age. No lesions were seen in rats of the Wistar strain
whether treated with urethane or not. During a further
two-month period of observation 2 more August rats in
' the urethane-treated group have developed lesions: 1 male
and 1 female. Ophthalmoscopic examination showed that
‘the lesions were located in the iris and that they were
fan-shaped when the pupil was small. When the pupils
were dilated, however, the lesions appeared as a thin
black ring extending around a part of the periphery of
the anterior chamber. S
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Fig. 2. Melanotic lesion of the iris from a seven-month-old August rat.
(A different rat from that illustrated in Fig. 1.) Melanocytes are dis-
tributed widely in the connective tiSsue (h@matoxylin and eosin. x 80)

Two of the rats were killed and their eyes taken for
histological examination. In each case the lesion proved
to consist of pigment-containing cells situated in the con-
nective tissue between the two epithelial surfaces of the
iris. The presence of these cells increased the thickness
of the iris up to three-fold (Figs. 1-and 2). The pigment
could be removed by bleaching with hydrogen peroxide,

‘indicating that it was probably melanin. Very few mitotic

figures were seen and there was no evidence of invasive-
ness. The fact that the pigmented cells were in the con-

nective tissue and not in the epithelial layers, as well

as consideration of the other features already mentioned,

" led us to the view that the lesions were naevi rather than

melanomas, and that the pigmented cells were naevus
colls (melanocytes) and not melanoblasts. We suspect,
therefore, that the lesions have only a low potentiality
for malignant change. A few rats have died in all the
groups from lung infections, and two of the urethane-
treated August rats have died from lymphatic leukemia
(malignant lymphoma of the stem cell type). No neo-
plasms were seen at post-mortem in any of the other
rats which died or were killed. The rest of the animals
in the experiment are being kept under observation.

We felt that these data were of sufficient interest to
present in preliminary form for several reasons. First,
there are but few examples of the experimental induction
of melanotic neoplasms, though the Syrian Golden
hamster appears to be especially apt to develop tumours
of this type!®1l. In 1960 Pietra and Shubik!! reported
the induction of melanotic lesions of the skin in hamsters
treated with urethane in the drinking water. In their
experiments the males developed a higher incidence of
lesions than the females. Other reports of melanoma
induction by chemical agents are mentioned by Della
Porta et al.l9, and reviewed by Nakai and RappaportiZ.
The latter authors describe the melanotic tumours which
they were able to induce in the Syrian Golden hamster
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[image: image4.png]by the application of 9,10-dimethyl- 1 2-benzanthracene
(DMBA) to the skin as consisting of dendntw melanocytes
situated in the dermis. They thought the lesions resembled
either cellular blue naevi or pigmented neurofibromas of
man. These ‘induced’ lesions are quite different from the
malignant melanomas which occasionally arise spon-
- taneously in the Syrian Golden hamster!. The latter
always involve the dermoepidermal junction. We have
little doubt that the lesions seen by us were akin to
these DMBA-induced tumours. We could find no record
anywhere in the literature of the experimental induction
of neoplastic lesions of the iris: Ha,rtvvell14 and Shubik
and Hartwell'® list none.

Secondly, there seems to be some confusion among
ophthalmic surgeons concerning the nature, malignancy
potential, and best method of treatment of pigmented

lesions of the iris. For example, in 1951, Reese® wrote,

““It is certain that malignant melanomas of the iris
develop from pre-existing benign melanomas. I have
observed such metamorphoses, and in a number of cases
in the literature (10 references given by author at this
point) there is from early youth a clear history of pig-

mented lesions from which malignant melanomas de- -

velop”. Eleven years later, Ilif and Ossofsky!?, writing
on the same subject, expressed the following views: ‘“Nevi
are the most common. tumors of the iris . . . The tumors
never attain great size and no therapy is indicated . . .
Although it is claimed that nevi are potentially malighant,
it is felt that benign nevi of the iris arising in childhood
rarely, if ever, undergo malignant change, and that
melanomas of the iris do not arise from a pre-existing
nevus but are malignant from the start’’. Similarly,
Zimmerman!®, after describing the clinical and patho-
logical varieties of iris tumour, wrote: “The usual iris
tumors falling into the nevus-melanoma group are either
completely benign nevi or relatively benign spindle cell
melanomas’. He, too, stresses the uncertainty among
ophthalmic surgeons as to the best method of manage-
ment of cases of iris tumour.

A third reason why the production of the lesions
described in this communication may be important is
that the eye, with its normally transparent media, provides
an unusual opportunity to make direct wn vivo observa-
tions of tumour growth. ‘‘This,” says Zimmerman?8, ‘‘is
particularly true in the case of tumors of the iris, which
may even be examined microscopically in the living eye
with the use of magnification of 8 x to 40 x or more.’

This work was supported by grants to the Chester
Beatty Research Institute (Institute of Cancer Research:
Royal Cancer Hospital) from the Medical Research
Council, the British Empire Cancer Campaign, the Anna
Fuller Fund, the Tobacco Research Council and the
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