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The adventitial layer of large systemic ar-
teries does not appear to contribute directly
to the mechanical properties of the normal
vascular wall (1, 2). The primary role of this
layer rather seems to be the support of aux-
iliary mural structures, such as vasa vasorum
and nerves. Furthermore, vascular diseases
nearly always spare the adventitial layer of
large vessels (3). Morphological differences
among adventitia, media, and intima with
respect to cell types and the distribution of
extracellular proteins are also well recognized
(1).

For the purpose of relating metabolic or
chemical properties of the vessel wall to its
function under physiological and pathological
conditions, it is desirable to study the inti-
mal and medial layers independent of the
adventitial layer; this would prevent the ad-
ventitial contribution from masking or distort-
ing the metabolic and chemical characteris-
tics of the functional portions of the wall.
Others have attempted to deal with this prob-
lem by removing as much adventitia as pos-
sible from the outside of the vessel (4-8)
but, many such ‘“adventitia-free” prepara-
tions have not been documented histological-
ly or if demonstrated, have shown persist-
ence of variable amounts of adherent adven-
titia. Complete removal of the adventitia of
the abdominal aorta has been noted to be
particularly difficult (3, 8).

In our initial efforts to isolate the intima
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and media of the thoracic and abdominal
aorta using the usual external approach for
the studies described below, difficulty was
encountered in removing the adventitia com-
pletely, especially from the abdominal seg-
ment. No matter how carefully the adventitia
was picked away, histological sections
showed remaining adventitial strands, often
of considerable thickness, adherent to the in-
tima-media portion. This preparation was un-
suitable for the quantitative analyses of iso-
lated media and intima which we sought to
accomplish. Faced with this problem, a meth-
od was devised which we were unable to find
described heretofore, This report describes
the method in detail and presents results of
two types of analyses which are significantly
influenced by its application.

Materials and Methods. The vessel seg-
ment is opened longitudinally and laid flat
with the intimal surface facing upward (Fig.
la). Two pairs of forceps are used, one pair
to hold down the vessel wall and the other to
tease a horizontal tear in the relatively yield-
ing intima and media. This tear is continued
through the thickness of the wall until the
medial-adventitial junction is reached (Fig.
1b). This plane is easily recognized by the
considerable resistance offered by the adven-
titia compared to the rubbery consistency of
the relatively friable intimal and medial lay-
ers. The tear is continued in a radial direc-
tion until a completely circumferential strip
several millimeters in width is formed. Now
using one pair of forceps to hold down the
adjacent wall while the other is used to lift
off successive intimal-medial strips, the inti-
ma and media are separated from the adven-
titia (Fig. 1b). The microscopic appearance
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F1c. 1. Diagrammatic representation of the method used to isolate intima-media preparation
from arteries. The vessel segment is first opened longitudinally {a); and, with the intimal surface
facing upward, intima-media strips are removed from the adventitia (b).

of the cross-sections of rabbit thoracic and
abdominal aortas which had the adventitia
removed using the usual external approach
are shown in Fig. 2A and C. Microscopic
sections of the same segments of rabbit aorta
prepared using our method, described above,
which can be called the internal approach,
are shown in Figure 2B and D. It is obvious
that adventitia (A) persisted in vessels
prepared by the external approach and was
absent from those prepared by the internal
approach. The adventitia was invariably re-
moved completely by the latter method; the
number of elastin lamellae in the isolated
intima-media portion corresponded closely to
those present in the intact vessel wall (Fig.
2) indicating that little, if any media, re-
mained adherent to the adventitia.

The external and internal methods were
compared in two types of studies:

Lipid studies. Male Carworth Farms-
Nelson rats, weighing 350-450 g, were used
and the segment of aorta between the heart
and the diaphragm was removed. Four seg-
ments were prepared by the external ap-
proach and four segments were prepared by

the internal approach. The aortic tissue was
homogenized and extracted by the method of
Folch et al. (9). The extracts were analyzed
for cholesterol content by the method of Zlat-
kis et al. (10) and for triglycerides by the
method of Van Handel (11).

Fibrous protein studies. Thoracic and ab-
dominal aortic segments from adult female
New Zealand white rabbits (3.5-4.5 kg of
body wt) were used; thoracic segments were
delimited exactly by the left subclavian and
celiac arteries and abdominal segments by
the left renal artery and iliac bifurcation.
The external approach and the internal ap-
proach were each used in three animals. Pro-
tein fractions were prepared from the samples
for ‘amino acid analysis by the method of
Lansing (12); amounts of collagen and elas-
tin were calculated by a modification of the
method of Spackman e# af. (13). The details
have been presented elsewhere (14). The .
Student’s ¢ test was used to test for signifi-
cance of results.

Results and Discussion. Lipids. Cholesterol
and triglyceride concentrations in the rat
thoracic aortas are shown in Table I. Aortas
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Fig. 2. Comparison of microscopic appearance of cross-sections of rabbit thoracic and abdominal
aortic walls obtained after the usual external approach (A and C) and using the internal
approach described here (B and D). The intima and media (M) are separated completely from the
adventitia (A) by the latter method. Note the difference in relative amounts of adventitia in
thoracic and abdominal segments. Weigert-van Gieson strain; X270.

prepared by external dissection contained a  ternal” preparations are components of the
similar concentration of cholesterol, but a adventitia, and their contribution clearly
fivefold greater concentration of triglycerides could distort the picture of their true concen-
than aortas prepared by our “internal” ap- trationin the media and intima.

proach. The excess triglycerides in the “ex- Fibrous proteins. Similarly, fibrous protein
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TABLE L. Lipid Content of the Rat Thoracic
Aorta.

Lipid (ug/mg of tissue nitrogen)®

External Internal P

Cholesterol  36.6+3.0 (4) 343+2.2(4) >0.5
Triglyceride 61.947.8 (4) 15917 (4) <0.01

* Mean -+ standard error; number of determina-
tions in parentheses.

contents of aortas freed of adventitia by the
two methods were quite different (Table II).
Aortic elastin content was significantly higher
and collagen content significantly lower in
the thoracic segment obtained by the internal
method compared to that prepared by exter-
nal approach, though total fibrous protein
contents were not significantly different. In
the abdominal segment, only the difference in
collagen contents was significant. Using the
internal method, however, it is clear that al-
though a slight fall in the concentration of
elastin and a slight rise in collagen content

TABLE TI. Fibrous Protein Content of the Rabbit
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takes place with progression distally along
the aorta, a reversal in relative contents of
these two proteins between the two segments
which would be suggested by the results from
the external approach (Table II) does not
occur. Others, studying the aortas of a vari-
ety of mammalian species (4-6), including
the rabbit (5), prepared by the external ap-
proach, have reported the tendency for a
reversal to occur between the two segments,
with the transition taking place abruptly near
the level of the diaphragm.

The variation in agreement of results ob-
tained by the two methods for thoracic and
abdominal segments might reflect a segmen-
tal difference in the amount and composition
of adventitia which remains after the “exter-
nal” approach and which is removed by the
“internal” method (Fig. 2). Supporting this
conclusion is the finding by Cleary (5) of a
strikingly higher collagen and lipid content in
loose adventitial tissue than in the remain-
ing vessel wall. Data on fibrous protein con-
tent obtained here using the two methods can
be translated into absolute amounts of each
protein in the two types of aortic segment by

Aorta. using initial defatted, dry weights of the

External Internal P identical segments as reference points. The

- differences between the two approaches in the

Thoracie absolute amount of each. fibrous protein,

Elastin® 3456 +0.70  41.97 + 132 <0.01  hrequmahly reflect the contribution of the

Collagen® 2254 073 1685070 <001 14cly adherent adventitia seen in Fig. 2.

Total*  57.10 £ 1.11  58.82 +2.00  >04  The comparison is shown in Table III. Tt can

Abdominal be concluded that the difference (= adventi-

Elastin® 2547 £ 253 3243 +1.63  >0.05 tia) between the methods consists of approx-

Collagen®  37.73 £2.60 2347 x 150 <001 jmately 509 elastin and 50% collagen in the
Total® 63.20 + 1.07  55.90 + 3.13 >0.05

¢ Percentage; mean + SE,

TABLE III. Amouunts of Elastin and Collagen in the Rabbit Aorta.

thoracic aorta and approximately one-third
elastin and two-thirds collagen in the abdomi-

External —_ Internal =  Difference P
Thoracie
Elastin® 29.88 + 1.53 19.55 + 1.18 10.33 <0.01
Collagen® 17.32 + 0.93 7.84 + 0.40 9.48 <0.001
Abdominal
Elastin® 7.05 + 1.14 3.81 + 0.36 3.24 >0.05
Collagen" 10.30 + 1,05 2.76 + 0.29 7.54 <0.01

* Weight in milligrams; mean + SE.
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nal segment. In both segments, these com-
positions are strikingly different from those
found for the intima-media preparations
using the internal method. Clearly, the true
composition of the intima and media, and
probably changes in composition associated
with a variety of physiological and pathologi-
cal conditions, are masked or seriously dis-
torted by the presence of considerable
amounts of “contaminant” adventitial tissue
of very different composition.

We have found this method for the isola-
tion of intimal and medial layers to be appli-
cable in studies of elastic and large muscular
arteries of several mammals, including man.
It has already proved to be useful for our
evaluation of the response of vascular tissue
to several pathological states, including hy-
pertension (14). Its applicability to other
types of vessels should be confirmed histolog-
ically because of occasional deviations of cer-
tain segments from usual mammalian vascu-
far structure (5, 15).

Summary. A method is described for the
preparation of aortic intima-media samples
which are free of adventitia. Advantages of
its use over the usual method of isolation are
described in two types of application.
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