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The findings suggest that glucocorticoids have
an important regulatory role directed toward the
maintenance of the optimal level of binding and
internalization of HDL, by hepatocytes. Their
stimulatory effect on the expression of HDL “re-
ceptors” is independent of the CH content in pa-
renchymal liver cells.
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It is shown that binding of native LDL to fibroblasts expressing the B,E-receptors is
twice as high as that of desialylated LDL. An excess of acetylated LDL inhibits bind-
ing, uptake, and degradation of *I-desialylated LDL by macrophages, while an excess
of desialylated LDL inhibits binding, uptake, and degradation of acetylated LDL.
Desialylated LDL may interact with both B,E and scavenger receptors.
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Previously we found that blood serum of patients
with coronary atherosclerosis possesses an athero-
genic potential, i.e., it is capable of stimulating
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lipid accumulation by cultured cells from intact
aorta intima [3,6]. The atherogenicity of the se-
rum was shown to be due to the presence of a
subfraction of low-density lipoproteins (LDL) with
a reduced content of sialic acid - desialylated LDL,
which, unlike native (sialylated) LDL, induce lipid
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TABLE 1. Binding (ng/mg Protein per 2 h) of Native and Modified !l -LDL by Human Skin Fibroblasts and P388D1 Mouse

Macrophages {M=m)

Competitor 151-LDL 125].4sLDL 125 -acLDL
Fibroblasts
Control 7.8+0.2" 3.5=%=0.2 —
nlLDL 0.6=0.1* 0.3%=0.1* -
dsLDL 2.0*0.1* 0.3=0.1* -
Macrophages

Control 12.4%+1.8 73.9%2.9 300.8+6.9
nLDL 2.3%0.2" 58.4=%=1.3 286.7+14.9"
dsLDL- 2.5=0.2* 43.4%4.2 200.7%=16.5"
acLDL 11.7+0.5* 35.4%=1.8 42.4%+4.3"

Note. Here and in Table 2: nLDL — native LDL, dsLDL — desialylated LDL, acLDL ~ acetylated LDL. *: p<0.05 in comparison

with cells incubated without unlabeled LDL.

accumulation in cultured cells [7,8]. Further inves-
tigation showed that desialylated lipoproteins differ
from native LP in a number of chemical and
physicochemical characteristics, i.e., they are mul-
tiply modified [10].

In the present study we investigated the inter-
action of native and desialylated lipoproteins with
both LDL-specific and scavenger receptors. These
experiments were carried out using human skin
fibroblasts possessing LDL receptors, and P388D1
mouse macrophages carrying both LDL and scav-
enger receptors.

MATERIALS AND METHODS

Blood plasma was pooled from 10 patients aged
35-50 with coronary heart disease (CHD) and ef-

fort angina pectoris of functional classes II-IV and
from 10 healthy subjects with no history of CHD
and without signs of the disease upon medical
examination. LDL (4=1.019-1.063 g/cm?®) were
isolated by preparative ultracentrifugation in a
NaBr density gradient [5]. The subfraction of
desialylated LDL was isolated from pooled plasma
of CHD patients by column chromatography on
CL-4B-Sepharose with immobilized Ricinus com-
munis agglutinin (RCA120) [1,11]. Acetylated LDL
were prepared as previously described [2]. LDL
were labeled with [ after Shepherd er al. [9].
P388D1 macrophages and human skin fibroblasts
were isolated and grown as describéd elsewhere
[3,12]. For determination of the uptake and deg-
radation of LDL the cells were incubated in the
presence of 10 pg/ml '»I-LDL at 37°C over 5

TABLE 2. Uptake and Degradation (ng/mg Protein per 2 h) of Native and Modified !¥I—-LDL by Human Skin Fibroblasts and

P388D1 Mouse Macrophages (M= m)

15[-dsLDL

Competitor I5[-LDL 125]-acLDL
Uptake

Fibroblasts
Control 66.1%=7.6 61.5%+3.3 -
nlDL 4.6=0.5" 14.7+2.8* -
dsLDL 45.8%0.7 30.9%3.3" -
P388D1

Macrophages
Control 411" 623%39 1107£50
nlLDL FE2* 485%=13" 1080=60
dsLDL 302" 346=10" 516287
acLDL7? 495 260==25" 295=12"

Degradation

Fibroblasts
Control 136.4+9.8 121.4=8.0 -
nLDL 20.0%=2.0" 47.6=12.4" -
dsLDL 86.5+6.7" 60.0=14.1" -
P388D1

Macrophages
Control 189=15 70783 4477=350
nlLDL 642" 468=%=17" 3829155
dsLDL 138+5* 293=x=17" 2198+115*
acLDL 158==11 11327 1940194
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hours [2,4], after which the cells were washed with
isotonic phosphate buffer saline and dissolved in
0.1 M NaOH, and the uptake (binding and inter-
nalization) was determined by measuring the radio-
activity of the extract [2,4]. The level of degrada-
tion was judged from 25I-tyrosine radioactivity in
the medium [2,4]. In the binding experiments the
lipoproteins were incubated with the cells at 4°C
for 2 hours [2,4]. Radioactivity was measured af-
ter the cells were dissolved in 0.1 M NaOH.

RESULTS

When the labeled native and desialylated LDL were
incubated with fibroblasts possessing the BE recep-
tors, the binding of native LDL was twice as high
as that of desialylated LDL (Table 1). A 20-fold
excess of unlabeled native LDL reduced the binding
of desialylated LDL by 91%, while the binding of
native LDL was 74% suppressed in the presence of
an excess of unlabeled desialylated LDL.

In a study of the uptake and degradation of
the native and desialylated LDL in fibroblasts,
these parameters were found to be similar for both
LDL types (Table 2). An excess of unlabeled na-
tive LDL inhibited the uptake and degradation of
desialylated by 4.4 and 2.7 times, respectively,
whereas an excess of unlabeled desialylated LDL
suppressed the binding and degradation of native
LDL by 1.5 and 1.6 times, respectively.

The binding of desialylated LDL by P388D1
macrophages was 6 times more effective than that
of native LDL (Table 1). At the same time, the
uptake and degradation of desialylated LDL was
elevated 15- and 3.7-fold in comparison to those
of native LDL (Table 2). Binding of %*I-desialy-
lated LDL was 50% suppressed by a 20-fold ex-
cess of acetylated LDL (Table 1), and the uptake
and degradation were suppressed in this case by
58% and 84%, respectively (Table 2). A less pro-
nounced inhibition (by 22-34%) of the binding,
uptake, and degradation of desialylated LDL was
observed in the presence of a 20-fold excess of
native LDL. The excess of desialylated LDL re-
duced the binding 1.5-fold and inhibited the up-
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take and degradation of I acetylated LDL 2-fold.
The addition of a 20-fold excess of desialylated
LDL inhibited the binding 5-fold and reduced the
uptake and degradation of native LDL by P388D1
macrophages 1.4-fold.

The obtained results suggest that desialylated
LDL, like native LDL, are able to bind the B,E
receptors. However, the efficacy of such binding is
considerably lower than that of native LDL. In
light of this it may be surmised that the modifi-
cation affects the sites of apolipoprotein B respon-
sible for interaction with the B,E receptors on the
cell surface. Macrophages bind, take up, and de-
grade the desialylated LDL much more intensively
then native LDL. This indicates that desialylated
LDL are metabolized not only through the LDL-
specific receptors, but also through scavenger recep-
tors. This assumption is confirmed by the fact that
desialylated LDL compete with acetylated LDL for
binding with scavenger receptors in macrophages
Thus, the desialylated LDL which occur in the
blood of patients with coronary atherosclerosis rep-
resent a natural ligand for scavenger receptors.
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