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Biologic Features

Saccular cerebral aneurysms are produced in adult
rats by ligation of one or both common carotid
arteries in animals made hypertensive with deoxycor-
ticosterone and salt treatment and fed a diet contain-
ing P-aminopropionitrile. In most rats cerebral aneu-
rysms develop 1 month or more after starting the
P-aminopropionitrile feeding."2 Aneurysms develop
in the large vessels at the base of the brain where
hemodynamic stresses are increased.3`5 When one
carotid artery is ligated in the neck, aneurysms
develop in the anterior cerebral-anterior communi-
cating arterial complex and the proximal portion of
the posterior cerebral artery on the side of carotid li-
gation. When both carotid arteries are ligated, aneu-
rysms develop only in the posterior circulation. With-
out carotid ligation, aneurysms have never appeared.
When rats are treated with carotid ligation and made
hypertensive experimentally but without feeding
P-aminopropionitrile, aneurysms also develop but
less frequently.25 Cerebral aneurysms are also in-
duced in rats treated with carotid ligation and made
hypertensive by renal infarction with or without
P-aminopropionitrile.6 Hypertension, combined with
carotid ligation, plays a distinct role in the produc-
tion of cerebral aneurysms in rats. Sodium chloride
enhances the systolic hypertension and increases the
incidence of aneurysms.6

Rats may die from rupture of the aneurysm. Some-
times huge aneurysms are found in rats with abnor-
mal behavior or with decreased activity. Aneurysms
are also found in rats without symptoms. Macro-
scopically, induced aneurysms are located on large
arteries at the base of the brain. Most aneurysms are
saccular in shape, and some obviously arise at the

apex of the arterial bifurcation (Figure 1). Micro-
scopically, the intima of the parent artery is thickened
near the entrance to the aneurysmal sacs.7 The in-
ternal elastic lamina and the media of the parent ar-
tery end abruptly at the opening of the aneurysm
(Figure 2). The wall of the aneurysmal sac usually is
composed of fibrous connective tissue, although
some have cellular walls. In large aneurysms, the
cavity of the sac often contains a thrombus. In some
aneurysms, blebs or "daughter" aneurysms are
found, which protrude from the fundus and are ex-
tremely attenuated. Scanning electron microscopic
examination of induced aneurysms has revealed dis-
arrangement of endothelial cells and craterlike de-
fects of the intima, with adherence of leukocytes. In
large aneurysms, a layer of platelets may cover the in-
ner surface of the aneurysm.

Comparison With Human Disease

Most saccular cerebral aneurysms in man originate
at the apex of the arterial bifurcation, usually of
large arteries at the base of the brain. At least some
aneurysms develop where hemodynamic stresses
are increased. Microscopically, the intima is thick-
ened near the entrance to aneurysmal sacs. The in-
ternal elastic lamina and the media of the parent ar-
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tery end abruptly at the entrance into the aneurysm.
The wall of the aneurysmal sac is composed of
fibrous connective tissue, although some have cellu-
lar walls. In large aneurysms, the cavity of the sac
may contain a thrombus. These features are all seen
in experimentally induced cerebral aneurysms in rats.

Catastrophic rupture is the most frequent event in
the natural history of cerebral aneurysms in man.
Aneurysms that do not rupture may enlarge progres-
sively to reach a large size or may remain stationary
in size and undergo thrombosis. All these features
also are observed in experimentally induced aneu-
rysms in rats.

Usefulness of the Model

Experimentally induced cerebral aneurysms in rats
are similar to spontaneous aneurysms in man with re-
gard to the site of origin, the natural history, and the
histopathologic findings. Aneurysms that are not re-
lated to arterial branches also are frequently found in
experimental rats.

Several other techniques for the experimental pro-
duction of cerebral aneurysms have been reported.

Figure 1-A large aneurysm originating from the anterior cerebral-
anterior communicating arterial complex. Note the "daughter" aneu-
rysm (white arrow) and plaque (black arrow).

Figure 2- Photomicrograph illustrating abrupt termination of inter-
nal elastic membrane at the opening of an aneurysm originating at
the apex of a bifurcation.

These include intramural injection of a variety of
solutions9 or insertion of a vein pouch."0 However,
these aneurysms differ greatly from naturally occur-
ring, saccular cerebral aneurysms and contribute lit-
tle to the study of the cause and development of
spontaneous aneurysms.

In human aneurysms of the anterior communicat-
ing artery, inequality of the proximal segments of the
anterior cerebral arteries are commonly found. In
cases of arteriovenous malformations, cerebral
aneurysms are frequently found on the vessels in-
volved in the development of a lesion. In experimen-
tal rats, a focal increase of hemodynamic stress is
achieved by carotid ligation. Hemodynamic altera-
tions and hypertension may accelerate degenerative
changes on certain portions of the circle of Willis. A
relationship between hemodynamic alterations and
aneurysmal development has been clearly demon-
strated in rats.3-4 The animal model may be useful in
investigating whether the development of aneurysms
in humans is related to hemodynamic stresses.
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When hypertension and P-aminopropionitrile are
not used, about 1 year is needed to induce aneurysms
in rats only with carotid ligation.5 Hypertension has
been shown to accelerate aneurysmal development
and increase the incidence of the lesion.5 The fragility
of the vessel wall is also considered to be one of the
predisposing factors in the development of cerebral
aneurysms in humans, such as occurs with connective
tissue disorders. Increased fragility of cerebral vessel
walls is produced experimentally by the administra-
tion of P-aminopropionitrile, which markedly in-
creases the incidence of aneurysms in rats.2 Possible
contributory mechanisms in the development of cere-
bral aneurysms in humans may be elucidated by fur-
ther studies with this experimental model.
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Guidelines for Contributors of
Animal Models

It is not the objective of this series to be a section for
rapid communication or the site of initial publication of
new animal models, but rather to present a concise sum-
mary of animal models of human disease published in
greater detail in peer-reviewed categorical journals. Re-
prints or preprints of articles previously published by the
author(s) on the animal model should accompany the
manuscript.

In order to achieve a certain degree of clarity, satisfy
printing requirements, and facilitate the future transfer of
the animal model collection to Handbook: Animal Models
of Human Disease (Registry of Comparative Pathology),
contributors are asked to adhere to the following guide-
lines:

I. TITLE: Use a concise title, naming the human disease
and the animal model.

II. CONTRIBUTOR: The author's name and address
should follow the title.

III. LENGTH: Text must be limited to a maximum of 5
double-spaced pages of transcript with wide margins
all around, to meet the objective of containing all
information on either 2 or 4 printed pages. The
editors reserve the right to make adjustments as
necessary to meet space limitations but will refer any
important changes to contributors.

IV. ILLUSTRATIONS: Black and white illustrations of
gross, microscopic, and/or clinical features should be
provided, and tables of laboratory data when rele-
vant. Color can be used rarely, only if the essential
point can be made by no other means. Include a
legend for each illustration.

V. CONTENT: Standard items to be included, if pos-
sible, within space limitations:
1. Human disease: name and synonyms of the hu-

man disease

2. Animal model: name and synonyms of the animal
disease

3. Biologic features: biological characteristics of the
animal model, including:
a. Species involved (strains, breeds, etc., if ap-

propriate)
b. Clinical or phenotypic characteristics, as ap-

plicable
c. Pathologic features (macroscopic, histopatho-

logic, ultrastructural and biochemical lesions)
d. Essentials for definitive recognition (laboratory

data, radiographic features, etc.)
e. Etiology and brief characterization of etiologic

agent (if applicable)
f. Experimental procedures used to establish the

model (if applicable)
4. Comparisons with human disease:

a. Differences from and similarities to the human
disease

b. Essentials for definitive diagnosis (laboratory
data, etc.)

c. Pathologic and clinical features of human
disease

d. Problems needing solutions
5. Potential or demonstrated usefulness of this ani-

mal model.
6. Availability: If animals with disease are available,

give the names and addresses of sources.
VI. REFERENCES: Include important references to the

literature on the animal and human disease. The list
should be limited to a maximum of fifteen citations.

VII. MATERIALS: Reports of animal models are made
particularly useful by the study of original pathologic
materials. For this reason, each author is encouraged
to submit materials (microscopic slides, formalinized
tissue, paraffin blocks, photographs of gross lesions,
etc.) to the Registry of Comparative Pathology,
Armed Forces Institute of Pathology, Washington,
DC 20306, where they will be available for study by
other interested scientists.


