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Enhancement of Type A Macrophage Scavenger Receptor Expression
by Ginsenoside Rg3 in Rat Microglia

Seong-Soo Joo, Kwang-Woo Hwang and Do-Tk Lee”
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract — Macrophage scavenger receptors (MSRs) induce microglial interaction with B-amyloid fibrils (fAp) that are
associated with Alzheimer's disease (AD). Although microglia are known to have a dual effect on formation of plaque and

clearance of fAP in the AD brain, receptor-mediated phagocytosis is a very important tool for preventing amyloid plaque via

activated microglia in the early stage of AD. In the study, we examined whether ginsonoside Rg3 enhances the microglial

phagocytosis of Af1-42 through phagocytosis assay, gene expression (RT-PCR) and protein assay (western blots) for the

cell responsiveness presented between Rg3-treated and non-treated groups. Fluro-labeled Ac-LDL and E. coli particles were
used as control proteins for phagocytosis. In previous studies, this was a particularly interesting property of Rg3 in the stim-

ulation and phagocytosis of macrophages in the periphery. We report here that ginsenoside Rg3 increased the expression

of type-A MSR (MSR-A) in microglia and thus accelerated the phagocytosis with an effective degradation of engulfed fA B.
This result suggests that Rg3 may play an important role in removing fA B by enhancing the receptor-mediated phagocytosis.
In addition, Rg3 could be a potential candidate for balancing the rate of production of fA B in AD brain.
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Fig. 1 — RT-PCR analysis of MSR-A and MSR-BI mRNA expression
in microglia. One microgram of total RNA was transcribed
into cDNA and each PCR assay was electrophoresed on a
1.2% agarose gel containing ethidium bromide. Band
density represents each mRNA level expressed from
microglia at 4 h incubation time. Fucoidan, a ligand for
MSR-A, was treated to assure the relationship between
MSR-A and its expression. A, MSR-A; B, MSR-BICont,
control (culture media) A, AB1-42. Data are presented as
mean +SD (bars) arbitrary units (n=3). *p<0.05, **p<0.01,
vs. control.
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Fig. 2 - Comparison of phagocytosis between AP and two other
peptides. Absorbance indicated the amount of fluorescent
labeled peptides engulfed by microglia at 2, 4, and 8 h
incubation time. The values of absorbance were used as
baselines to calculate the phagocytosis in the presence of
Rg3 as shown in fig. 3A. ODs for each peptide were E. coli
(480 nm), AB1-42 (540 nm), and Ac-LDL (550 nm). Data
are presented as mean+SD (n=5).
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Fig. 3 - (A) Effects of ginsenoside Rg3 on the phagocytic function
of microglia. The value in fold units represents phago-
cytosis in response to Rg3. Rg3 was pretreated for 2, 4, and
8 h before the addition of each peptide. (B) Fluorescent
image of microglial cells showing uptake of fluorescent
peptides at each incubation time with Rg3. (C) RT-PCR
results of MSR-A mRNA. The band density increased
during the incubation time that corresponded to the
fluorescent images. Data (A) are presented as mean=SD
fold units (n=5).
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Fig. 4 — Western blot analysis of culture media containing AB1-42
peptides. To investigate the effect of Rg3 on phagocytic
function, microglia were pretreated with ginsenoside Rg3
for 2, 4, and 8 h, after which AB peptides were added for
phagocytosis. The developed blots and graphs representing
AP are gradually decreased in culture media. Moreover,
when treated with Rg3, the decrease was faster than that
of AP single treatment. Data are presented as mean+SD
arbitrary unit (n=3). *p< 0.05, **p< 0.01, vs. AP single
treatment.
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