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The interactions between the lipids (L) and acid mucopolysaccharides (AM)
in the arterial wall are of certain interest in the progress of the atherosclerotic
process. The purpose of our present work is to study experimentally these interac-

tions in two arterial vessels of conducting type — aorta (A) and pulmonary
trunk (PT).

Material and m2thods

The experiments were carried out on mature male rabbits divided into two
groups: Ist — 7 animals receiving to the food 200 mg/kg cholesterol daily and
"t — 7 controls. The study covered the ascendent part of A and PT both. L™ were
presented by using the staining with Sudan-schwarz and oil-red, and AM —
with alcyan-blue and toluidin-blue at pH 5,0. The structural changes of the vas-
cular wall were examined on preparations stained by haematoxilin-eosin, or-
cein and after van Gieson.

Results and discussion

There are certain structural alterations of the wall of both A and PT pre-
sented mainly by proliferation of the connective-tissue elements in the suben-
dothelial intimal layer which causes its considerable enlargement. In the thick-
ened subendothelial layer a large amount of elastic fibers, longitudinally ori-
entated smoothmuscle cells and xanthomic cells forming fibrous plaques can be
observed. Because of destructive alterations their elastic component diminishes
strongly. The internal elastic membrane is destroyed to fragments, splits up and
forms several single lamellae moved apart from each other (fig. 1). The elastic
structure of the media is also altered. The elastic lamellae under the plaque be-
come thinner and slighter stained by orcein. In PT wall the splitting and fragmen-
tation of the inner elastic membrane is slighter expressed, the plaques are richer
in elastic fibers and more deficient in xanthomic cells.

The total AM amount in the wall of both A and PT is increased in the expe-
rimental animals as compared with that of the controls. In experimental animals
there is a strongly positive reaction in fibrous plaques within the thickened in-
tima and in the underlying !/, of the media which diminishes gradually towards
the adventitia while in control ones a reaction like this is established on the bor-
derline between the intima and media only. There is an exception in case of abun-
dantly sedimentation of L and destruction signs when the intensity of the reac-
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tions for AM decreases considerably in the plaque and underlying part of the
media. In PT wall this intensity is less expressed (fig. 2 a, b). = .

The wall of both A and PT is affected by the process of L infiltration in
any experimental animals which is more expressed in the wall of A. A granular

Fig. 1

L infiltration of the thickened and structurally altered int ma is found out. Cer”
tain plaques with various size can be observed. Their L sedimentations are gros-
ser and agglomerate-like. On the border between the intima and media the strong-
est " intensity of staining with oil-red and Sudan-schwarz is established. A con-
tinuous layer covering almost the whole lumen is formed here. It is noteworthy
that this layer exists also under relatively slightly thickened intima on the grounds
of which we can accept that the primary L sedimentation is exactly in the cited
internal elastic membrane. A finer L infiltration reaching sometimes the outer
1/, of A and the middle /5 of PT can be seen between the elastic lamellae of the
inner part of the media. In any cases L sedimentations are more diffuse in the
wall of PT. The well-formed L layer between the intima and media is absent
(fig. 3 a, b).

Our investigations show that there is definite correlation- between the struc-
tural changes, AM distribution and the location of L sedimentation in the wall
of both A and PT in experimental atherosclerosis. The structural alterations,
especially of the elastic skeleton, are less expressed as regards the PT wall in com-
parison with those concerning the A one. It is known from the literature that the
atherosclerotic changes of the A wall are accompanied by disappearing of the
elastic fibers. The slighter alteration of the elastic skeleton of the PT wall could
be explained by the smaller intramural compression resulting from the lower
blood pressure in this vessel. The biggest amount of AM is in the thickened in-
tima and underlying layers of the media. In view of the fact that the aforemen-
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tioned changes of the elastic structure effect the same parts of the arterial wall
we would like to accept the opinion of some authcrs (6, 7, 8). They corsider that
the accumulation of mucopolysaccharides in the arterial wall is due to previous lesion
of the inner elastic membrane and the elastic lamellae of the media. We establish
a definite correspondence between L sedimentation and AM d'stribution. Their
biggest amount is found out in the deep layers of the thickened intima and the
inner parts of the media. i. e. where we ascertain the most severe alterations of
the elastic component of the wall of both A and PT. Most likely, the increased
amount of AM is due to the disappearance ol elastic fibers which liberate. AM
during their transformation from fibrillar to globular crganization. The increas-
ed L level can be explained by the absent barrier function of elastic membranes.

Our data coincide with those of other investigators (2, 3, 4, 9) who report
certain similar regularities of AM and L levels in the A wall. However, there are
no bibliographic data about the comparison of atherosclerotic changes of the A
wall with those of the PT one. The correlation between AM and localization of
L sedimentations in the wall of both vessels can be explained by the fact that
their predilection zones are farest from the oxygen supplies — the intramural
capillaries and the blood from the arterial lumen. P. Yurukova explains the ac-
cumulation of sulfurized mucopolysaccharides in damaged A wall also by the
increased oxygen requirements.

Our comparative studies show that the process of L infiltration affects more
severely the A wall than the PT one in experimental atherosclerosis in rabbits.
In this respect our data support our previous results (1) concerning normal con-
ditions in man. They can be explained by the more abundant vascularization
of the PT wall and the poorer possibilities for transmural infiltration because of
the lower blood pressure in PT than that in the aorta.
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CONOCTABHUTEJIbLHDIE UCCJIEAOBAHHUSA JIMMTHAOB W KHUCJbIX
MYKOMOJMHCAXAPHIOB B CTEHKAX AOPTbl U JIETOYHOI'O CTBOJA
KPOJIMKOB NPH 3KCNEPHUMEHTAJIbHOM ATEPOCKJIEPO3E

M. Madxapoea, M. Munros, K. Hemupesa

PE3IOME :

B pabore OnuCHBAeTCH HEKOTOPHIE CTPYKTYPHLIE M3MEHEHHS W pacrnpelefeHue JHMHIY
KHCABIX MYKOMOJNCAXaPHJ0B B CTEHKe aOpThl. IIpoBOAUTCS X CONOCTABJAEHHE C JEFOYHBIM CTB. 7t M
B YCJOBHAX 3IKCIEPUMEHTAIbLHOTO aTEPOCKAEPO3a Y KPOJHKOB. B yrosuieHHoR u co crpykryp-
HBIMH ¥3MCHEHMSIMM WHTHME BRHYTPEHHEH 4acTH MelHM CTeHKH 0BOHX COCYZOB YCTaHABJMBAaeTcs
JAUAHAHAS WHOQHABTPAUKA, HAXOAAIANCA B KOPPEAATHBHON CBS3M C KOJMUECTBOM M pachipele-
JIeHHEM KHCJIBIX MYKonoausaxapnaoB. CTPYKTYPHbIE H3MEHEHHA H HaKOMJISHHS JMNHIAOB HAGIK0-
nawrcst B GoJbluef; CTeNEHH B CTEHKE aOPThl 10 CPABHEHHIO C TEMH K€ M3MCHEHHSMH CTEHKH Je-
TGUHOTO CTBOJIA.



