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Rupture of the Aorta
produced in the Hamster by
Anti-ovulatory Progestogens

MEGESTROL acetate (17a-acetoxy-6-methylpregna-4,6-diene-
3,20-dione) (BDH 1298) and its C,s-methylene analogue melen-
gestrol acgtate (17a-acetoxy-6-methyl-16-methylenepregna-4,6-
diene-3,20-dione) (BDH 1921) are steroids with high proges-
tational and anti-ovulatory activity and with little or no
oestrogenic and androgenic properties. Megestrol acetate
is used in women for oral contraception:? and both megestrol
acetate and melengestrol acetate are being investigated for
possible use in the treatment of certain hormone-dependent
tumours®#. During a study of the activity of these drugs
against an oestrogen-dependent renal adenocarcinoma® in
the hamster, animals frequently died of rupture of the aorta.
Some ruptures occurred spontaneously and others during
routine handling of the animals. This phenomenon was
investigated further in non-tumour bearing animals.

Table 1 Number and Sex of Animals dying from Ruptured Aorta in
Relation to Treatment with Melengestrol Acetate and Megestrol Acetate

Treated Control
Dose given Melen-
subcutaneously gestrol Megestrol Solvent Un-
twice weekly  acetate acetate treated *

for8weeks M F M F M F M F
4 mg/kg O0/5 0/4 0/4 0/4
20 mg/kg 3/5S 0/4 0/5 O0/5
100 mg/kg 2/4 2/4 1/8 0/8
200 mg/kg 3/5 1/5 0/4 1/4
Totals 8/19 3/17 1/21 1/21 0/5 0/5 0/8 0/8

* The untreated control hamsters received no injections at all and
were weighed weekly at the same time as the other animals in the
experiment.

Male and female golden hamsters were injected subcu-
taneously twice weekly for 8 weeks with either megestrol
acetate or melengestrol acetate at various dose levels (Table 1).
The steroids were suspended in a solution of carboxymethyl-
cellulose (0.5%), polysorbate (0.59,) and benzyl alcohol
(19%). The experiment was terminated after 8 weeks of treat-
ment. Groups of solvent-treated, and normal untreated,
control animals were also studied (Table 1). The heart and
aorta were dissected out of the animals as soon as was possible
after spontaneous death or when they were killed at the end
of the experiment. The tissues were fixed in Bouin’s solution




[image: image2.png]and stained with haematoxylin and eosin, Verhoeff (for
elastic fibres), congo red (for amyloid) and Gram’s stain (for
miCro-organisms).

Fifteen of the 36 animals treated with melengestrol acetate
died before the end of the experiment at 8 weeks. Eleven of
the fifteen died fromr’rupture of the aorta, the remaining four
from inanition of unknown origin. Two of the 42 animals
treated with megestrol acetate died before 8 weeks, both from
rupture of the aorta. With both drugs the deaths occurred
between 15 days and 8 weeks. At autopsy a large blood clot

Fig.1 Rupture of the wall of the aorta just above its origin from
the left ventricle. Stained by Verhoeff’s method for elastic
fibres ( x 60).

was seen at the base of the heart, except in one case treated
with melengestrol acetate where the heart was normal and
fatal haemorrhage had taken place around the aorta at the
level of the renal arteries. The lesion at the base of the heart
was located in the wall of the aorta close to its origin from the
left ventricle (Fig. 1). The site of the rupture was invariably
characterized by local necrosis of the tunica adventitia and
tunica media. The reaction was usually nodular and the
nodules, which measured up to 200 pm in diameter, frequently
had necrotic centres. The area involved in the reaction could
extend along the atrio-ventricular septum to the origin of the
pulmonary artery. A constant feature of the rupture was a
complete severance of the elastic fibres of the media (Fig. 1).
The condition of the aorta before rupture could be gauged




[image: image3.png]from the histological appearance of areas of the vessel away
from the actual rupture showing nodular necrosis of the
adventitia. Degeneration of the elastic of the underlying
tunica media in these areas gave it a lace-like appearance. |

Nodular necrotic lesions were also seen in six of the sixteen
untreated control animals, and in two of the ten solvent-treated
controls. The lesions occurred at the origin of the aorta from
the left ventricle and around the renal arteries and adjacent
aorta. They looked similar to those seen in treated animals
with the exceptions that the underlying elastic fibres appeared
intact and there was no rupture of vessel walls.

"The cause of the nodular inflammatory reaction in the
adventitia of the aorta and renal arteries in the control and
treated hamsters is not known. Gram’s stain did not reveal
micro-organisms in the lesions. To a certain extent the arterial
lesions resemble polyarteritis nodosa in man.

In five of the twelve animals with ruptured aorta, death
occurred during routine handling for weighing and injecting.
No animals in the control groups died from aortic rupture
although they were handled in an identical way.

Rupture of the aorta in the treated animals may have been
produced by exacerbation of an existing pathological change
identical to that seen in the tunica adventitia of the aorta of
control animals. The exacerbation may have arisen because
of the anti-inflammatory activity of these steroids. The cotton
pellet granuloma test in rats® showed both drugs to have
some anti-inflammatory activity. On a weight for weight basis
melengestrol acetate is, more effective than megestrol acetate
in reducing inflammation. Rupture of the aorta has been
observed in hamsters treated with cortisone” and deoxycorti-
costerone combined with F cortisol®.

In these experiments megestrol acetate was injected sub-
cutaneously at a dose rate approximately 100-fold greater
than that taken orally for contraception in women. On the
other hand, the doses of melengestrol acetate and megestrol
acetate used for treatment of carcinoma in man is of the same
order as that used in the present experiments.
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