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Proteoglycans and their constituent glyco-
saminoglycans are present in blood vessel
walls and form important structural links be-
tween fibrous components of the intercellular
matrix (collagen and elastic fibres) and the ar-
terial endothelial and smooth muscle cells. Pro-
teoglycans are involved in the processes essen-
tial for the physiological function of blood ves-
sels, as well as in pathogenetic changes leading
to formation of atherosclerotic plaques [1].

Our previous investigations were aimed at
quantitative and qualitative evaluation of pro-
teoglycan fractions isolated from rabbit aorta in
experimentally induced atherosclerosis [2].
The presented experiments concerned the syn-
thesis of proteoglycans in aortic tissue explants
derived from rabbits with the diet-induced at-
herosclerosis and control animals, and were
based on studying the incorporation of labelled
precursors (leucine and sulfate) 3, 4].

New Zealand white male rabbits (2.5 - 3.0 kg)
were fed standard feed mixture ad libitum for 3
months. Then the experimental group (n = 20)
was maintained for 12 weeks on rabbit chow
supplemented with 0.5% cholesterol and the
control group (n = 10), on regular rabbit chow.
The rabbits weight and blood cholesterol were
controlled periodically.

Immediately after killing of the animals, by
injection of Morbital solution, the entire aorta
was removed, stripped off all extraneous
tissue, slit longitudinally and rinsed with cold
0.15 M NaCl supplemented with fungizone
and doxycyclinum. Aorta was cut into 2-3 mm
segments which were placed in Eagle solution
supplemented with Hepes buffer (20 mM, pH
7.4), penicillin and streptomycin but no fungi-
zone or doxycyclinum. After preincubation (1

h, air atmosphere, 37°C) the medium was re-
placed by a new porhnn which contained in
add:tmn 50 uCi [ H]leucine and 100 uCi
Naz°SO4 and the tissue was incubated at 37°C.
At time intervals, the tissue was separated by
centrifugation (6000 x g, 30 min at 4°C),
washed twice with cold Eagle balanced salt
solution and extensively dialyzed against 0.1 M
NaCl containing nonlabelled leucine and non-
specific protease inhibitors (phenylmethylsul-
fonyl fluoride, 0.5 M; aminocaproic acid, 0.1 M;
N-ethylmaleimide, 5 mM; EDTA, 10 mM; ben-
zamidinesHCl, 1 mM). Then the tissue was
transferred to cold (4°C) acetone, dry-defatted,
weighed and stored.

Proteoglycans were isolated from the culture
incubation media and the tissues derived from
both atherosclerotic and control groups.

Proteoglycans of the aortic tissue were iso-
lated at 4°C by extraction for 48 h with gua-
nidine hydrochloride (GdnHCI) supplemented
with 0.5% Chaps in 0.05 M Tris/HCI, pH 8, and
the protease inhibitors as above. After centrifu-
gation at 6000 x g, to the supernatant and cul-
ture medium (the latter supplemented with
solid GAnHCI to 4 M concn.), solid CsCl was
added (final density, 1.35 g/ml) and the sam-
ples were centrifuged for 30 h at 10°C in a
Beckman L5W?75 centrifuge at 130000 x g.

Fractions containing proteoglycan materials
were pooled, the density raised to 1.45 g/ml by
adding solid CsCl and the samples centrifuged
again in dissociative density CsCl gradients for
20 h.

The specific gravity of each fraction was
determined by WE!ghl 3g 1 ml aliquots. The
radioactivity of °S and °H in macromolecular
fractions was measured in an LKB Scintillation
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Fig. 1. SH]Leucine and [*° Slsulfate incorporation into macromolecules of control and atherosclerotic rabbit

aorta explants.

Note the difference in *H- and *S-radioactivity scales. O, Control; x, experimental
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Fig. 2. Differences in 3H- and 3°S-radioactivity in macromolecular material extracted by 4 M guanidine
HCI from the culture medium and aortic tissue aﬁtfs after 48 h of labelling.

Note the difference in “H- and **S-radioactivity scales.

Spectrophotometer (1211 Rackbete). The con-
tent of protein was determined by the Lowry ef
al. [5].

The incorporation of [PH]leucine and
[*S]sulfate into proteins of the whole 4 M Gdn
HCI extracts from aortic explants, both from
the animals with atherosclerosis and control
ones (Fig. 1) increased sharply with time. After
12 h the results for the two groups were practi-
cally the same but later the incorporation of
either precursor was higher for the experimen-

, Control; ], experimental

tal group. After 48 h the incorporation of
[*H]leucine was hi%?er in this group by about
88% and that of [*S]sulfate, by about 79%.
Therefore, in further experiments the tissue ex-
plants were labelled for 48 h.

Both in the control and experimental group,
about 30% of the total radioactivity (*H or ¥s)
was recovered in the GAnHCl extracts from the
culture medium, whereas about 70%, in the
tissue extracts (Fig. 2). The 3H /%S ratio (about
10) was consistently the same for proteins ex-
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Fig. 3. CsClisopycnic centrifugation of the guanidines HCl extracted proteoglycans from the culture medium
and aortic tissue.

Centrifugation was performed under double dissociative conditions at po = 1.45. Thirty fractions, starting from the
bottom, were collected from each tube. Basing on their or 3H—raar:ilin;:tau:‘-:ivitg,' they were pooled, for further studies, into
three fractions: Dy, Dz and Da. —, 3I-'I—ﬂ.::-thu-'itg,.r; - 3 ctivity; —, density CsCl
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Fig. 4. Differences in 3H- and *S-radioactivity of fractions D1, Dz and D3 obtained by CsCl isopycnic
centrifugation of the GdnHCI extracts of culture medium and aortic tissue explants derived from rabbits
with experimental artherosclerosis.

The results are expressed as percentage of the respective controls. On the Figure the control level is shown as 100%.

tracted from culture medium and aortic ex-

and D3, were further studied (Fig. 3). It ap-
plants. The results obtained for the whole Gdn

peared that, in agreement with the data of other

HCI extracts indicate that the incorporation of
one sulfate residue was accompanied by incor-
poration of about 10 residues of leucine.

The extracted material was fractionated by
double dissociative CsCl gradient centrifuga-
tion, and the three fractions obtained, Dy, D2

workers [3, 4], the proteoglycans were present
in fraction D1.

The proteoglycan fraction Dy, (Fig. 4) isolated
from the culture medium of atherosclerotic
tissue showed increased incorporation of
[PH]leucine (by about 90%) and [**S]sulfate (by
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1500%) in relation to the incorporation found
in the same fraction from control culture me-
dium (Fig. 4). In consequence of such dispro-
portional increase in irg:u oration of the two
precursors, the ratio of "H/""5 label in the pro-
teoglycans of fraction D; from the atheros-
clerotic tissue culture medium was only about
4.1. This value was much lower (by about 88%)
in relation to the control, and lower from the
ratio found for the whole extract. The results
indicate that in the proteoglycans which were
secreted into the culture medium by atheros-
clerotic tissue, incorporation of one sulfate
residue was accompanied by incorporation of
only 4 leucine residues, in contrast to the con-
trol, where as much as 33 leucine residues were
incorporated along with one sulfate.

The results for the proteoglycans recovered
in fraction D1 from the atherosclerotic tissue
after 48 h of °H or 5 labelling proved similar:
the ratio of *H/>°S equalled 4.4. However, in
comparison with fraction D1 of the control

: 3 R : !
tissue [“H]leucine incorporation was increased
only by 10% whereas the increase in [**S]sul-
fate incorporation reached about 100%.

The distribution of °H and *°$ radioactivity
fractions D7 and D3, was also different, both in
the culture medium and in tissue.

An increase in incorporation of leucine (by
about 80%) and sulfate (by about 25%) in frac-
tion D2 obtained from culture medium of the
atherosclerotic tissue, was observed. Values of
the *H/*°S ratio were higher bothin fraction D2
and D3 than in D1 (proteoglycans); they were
also higher (by 40 and 70%, respectively) than
for the appropriate fractions of the control me-
dium. This suggests reduced sulfatation of
macromolecules isolated in fraction Dz and D3
from the culture medium of atherosclerotic
tissue.

The label incorporation into the correspond-
ing fractions, D2 and D3, isolated from aortic
tissue explants was not significantly different.
An about 10% increase in both *H and %S in-
corporation into fraction Dz was observed, but
the“H/ 56 ratio (11) was the same for the con-
trol and experimental group and was equal to
that for the whole GdnHClI extracted proteins
from the culture medium and aortic explants
(cf. Fig. 2). These results indicate that ex-
perimental atherosclerosis did not affect either
synthesis or sulfatation of those proteins which

have been recovered from cultured aortic tissue
as fraction D2.

In this study it was found that incorporation
of [*H]leucine and [*°S]sulfate into proteogly-
can fractions, after 48 h labelling of aortic ex-
plants from rabbits fed a cholesterol-rich diet,
was increased in comparison to that in the ex-
plants from control animals. The results sug-
gest an increase in synthesis and sulfatation of
the proteoglycans secreted into the culture me-
dium by atherosclerotic aortic tissue, as well as
of other proteoglycans that were strongly
bound to the connective tissue matrix of the
explants. However, no differences were ob-
served in the synthesis of other proteins of this
matrix between the experimental and control

groups.
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