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Lipopolysaccharide Decreases Scavenger Receptor
mRNA [n Vivo

SIMON E. ROSELAAR! and ALAN DAUGHERTY"?

ABSTRACT

Lipopolysaccharide (LPS) downregulates scavenger receptor (ScR) activity in cultured macrophagf:s through
release of tumor necrosis factor-a: (TNF-a). However, LPS administration in vivo stimulates cytokine release
from both macrophages and lymphocytes, the combined effects of which could alter ScR expres.si.on dift:er-
ently from TNF-« in isolation. To investigate whether LPS regulates ScR ir vivo, 10 pg/g was injected Lp.
into Swiss Webster mice. Administration of LPS produced a profound decrease in hepatic ScR mRNA, with
reductions of 74% + 8% at 2 h that returned to baseline levels by 6 h. Changes in ScR mRNA abundance
coincided with changes in serum concentrations of TNF-a, which peaked at 2 h (1320 + 309 pg/ml) and re-
turned to preinjection concentrations at 4 h. Serum concentrations of interferon-y (IFN-v) did not increase
until 4 h after injection of LPS. There was no effect on ScR mRNA abundance following LPS administration
to LPS-resistant strains of mice, C3H/HeJ and IFN-y receptor—/—. The LPS-induced reduction in ScR mRNA .
in Swiss Webster mice was not sufficiently sustained to affect receptor function, as determined by the kinet-
ics of [1251]-acetylated LDL clearance from plasma. Therefore, as observed in cultured cells, LPS adminis-

tration to mice decreases ScCR mRNA despite the release of several cytokines in vivo.

INTRODUCTION

SCAVENGER RECEPTORS (ScR) ARE HYPOTHESIZED TO be in-
volved in several disease processes, including atheroscle-
rosis and host defense.!?) The diversity of biologic roles stems
from the unusually broad ligand specificity of this receptor
type.® ScR have been detected on a wide variety of cell types,
including macrophages, fibroblasts,*) smooth muscle cells,(®

and endothelial cells.” The ScR present on macrophages are -

thought to account for the major biologic roles of this endo-
cytic system.®9)

ScR are downregulated by lipopolysaccharide (LPS) in cul-
tured human monocyte-macrophages,'% mouse peritoneal
macrophages,!!) and J774 cells (' a mouse macrophage line.
The LPS-induced downregulation of ScR in cultured macro-
phages is attributable to release of tumor necrosis factor (TNF-
@) acting as an autocrine mediator.!> However, administration
of LPS in vivo leads to release from cells of a wide variety of
cytokines in addition to macrophages, including lympho-
cytes. " Lymphocyte-conditioned media’>-1® ang specific
lymphocyte-derived cytokines!*-2D) regulate ScR in cultured

macrophages. In particular, interferon-y (IFN-7) regulates ScR
activity in cultured macrophages. Therefore, the administration
of LPS to a whole animal could induce release of a spectrum
of lymphocyte and macrophage cytokines, the combined effect
of which may be at variance with that with a single cytokine
on cultured cells.®? A further potential confounding factor in
extrapolating the effects observed in cell culture is that effects
of LPS on ScR regulation have been evaluated at concentra-
tions of endotoxin that would not be achievable in vivo. -

Therefore, to study whether LPS regulates ScR in vivo, this
material was injected into three strains of mice that have a range
of responses to endotoxin. Relative abundance of SCR mRNA
was determined in the liver of these strains. There is pronounced
ScR activity in the liver that, in the mouse, is restricted to cells
of macrophage origin.®® In this study, the relative abundance
of ScR mRNA in liver was compared with temporal changes
in serum concentrations of TNF-e and IFN-v, two major cy-
tokines released by LPS that have been implicated in ScR reg-
ulation. The effects of acute administration of LPS on ScR func-
tion were also examined.

These experiments demonstrated that acute administration of
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