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B8 very low density lipoproteins (3-VLDL) interact
with mouse peritoneal macrophages via specific recep-
tors leading to pronounced stimulation of cholesterol
esterification. The present study has defined an alter-
native pathway for the processing of 5-VLDL in alveo-
lar macrophages from Watanabe heritable hyperlipi-
demic (WHHL) rabbits. Macrophages from either New
Zealand (NZ) or WHHL rabbits degraded 2°I-3-VLDL
to an equivalent extent. Degradation was competed to
a similar extent in both cell types by either excess
unlabeled 8-VLDL or low density lipoprotein, indica-
tive of a specific receptor involvement. Accumulation
of intracellular degradation products of 8-VLDL la-
beled with the residualizing label, dilactitol-'2°I-tyra-
mine, was similar in both cell types demonstrating that
degradation was not due to secreted proteolytic en-
zymes. S-VLDL promoted the incorporation of [3H]
oleate into cholesteryl-[>*H]oleate and increased the cel-
lular mass of cholesterol in NZ macrophages. In con-
trast, 8-VLDL did not augment cholesteryl-[*H]oleate
deposition in WHHL macrophages. This lack of choles-
terol esterification occurred despite equivalent acyl-
CoA:cholesterol acyltransferase activity in microsomal
fractions of both cell types, and similar augmentations
in cholesteryl-[*H]oleate during incubation with phos-
pholipase C-treated LDL. Incubation of WHHL mac-
rophages with 8-VLDL increased cellular cholesterol
mass, although the response was attenuated compared
to NZ cells. To determine whether these disparities in
cholesterol esterification were related to the catabolic
fate of 8-VLDL-derived cholesterol esters, [*H]choles-
teryl oleate was exchanged into the core of 38-VLDL
and incubated with macrophages in medium containing
[**Cloleate. NZ macrophages accumulated both [*H]
cholesterol and [*H]cholesteryl-[**Cloleate after 5 h,
indicating hydrolysis and re-esterification of choles-
terol esters. In contrast, WHHL macrophages only ac-
cumulated [*H]cholesterol esters, suggesting uptake of
cholesterol esters without subsequent hydrolysis.
These data demonstrate that WHHL macrophages pos-
sess a pathway for the intracellular processing of 8-
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VLDL that permits internalization of the particle with-
out stimulation of cholesterol esterification.

Foam cells of macrophage origin are abundant in all phases
of the atherogenic process (1). The formation of foam cells in
atherosclerotic lesions in vivo is assumed to be the result of
unregulated delivery of lipoproteins leading to engorgement
of cholesterol esters. In accordance with this hypothesized
mechanism, Goldstein et al. (2) demonstrated that cholesterol
ester engorgement can be simulated in vitro during incubation
of acetylated LDL (AcLDL)! with mouse peritoneal macro-
phages (MPM). In addition to AcLDL, increased cholesterol
esterification can also be promoted in MPM by several lipo-
protein fractions, including 8 very low density lipoproteins
(8-VLDL; 3), in vitro modified forms of LDL such as, malon-
dialdehyde- (4), and 4-hydroxynonenal-conjugated LDL (5),
and modified forms of LDL present in vivo (6, 7).

The intracellular processing of AcLDL by MPM occurs by
a pathway in which particles are recognized by a specific
cellular receptor and transported via endosomes to lysosomes.
Within lysosomes, apolipoproteins are degraded to their con-
stituent amino acids, and cholesterol esters are hydrolyzed to
liberate unesterified cholesterol. The unesterified cholesterol
generated is released into the cytasol and induces the activity
of acyl-CoA:cholesterol acyltransferase (ACAT), resulting in
re-esterification of cholesterol, primarily as cholesteryl oleate
(8). Cholesterol esters accumulated by this mechanism are in
a dynamic state with a constant cycle of hydrolysis and re-
esterification (9).

B-VLDL from several species interacts avidly with macro-
phages via a specific receptor and leads to profound augmen-
tation of ACAT activity in this cell type (10, 11). This receptor
appears to be a mutant form of the LDL receptor (12-14) that
recognizes apoE on B-VLDL (15). The specific mutation of
the macrophage receptor for 3-VLDL has not been character-
ized, although radioiodinated 8-VLDL is recognized and de-
graded by alveolar macrophages from Watanabe heritable
hyperlipidemic (WHHL) rabbits (16). WHHL rabbits are an
animal model of familial hypercholesterolemia due to a defi-
ciency of functional LDL receptors (17). While there has been
extensive characterization of cellular interactions of 3-VLDL
with macrophages to define the nature of the ligand and
receptors, the intracellular processing route has not been fully

! The abbreviations used are: 3-VLDL, 8 very low density lipopro-

" teins; LDL, low density lipoproteins; AcLDL, acetylated low density

lipoprotein; WHHL, Watanabe heritable hyperlipidemic; MPM,
mouse peritoneal macrophages; ACAT, acyl-CoA:cholesterol acyl-
transferase; HMG-CoA, hydroxymethyl glutaryl-CoA; DLT, dilactitol
tyramine; PLC, phospholipase C.
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