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Abstract — Microglia, brain resident macrophages, play a central role in the inflammatory responses of
the brain and are activated in brain injuries and several neurodegenerative diseases such as Alzheimer's
and Parkinson's disease, thereby aggravating the course of these diseases. In this study, the effects of plant-
derived compounds such as curcumin or gingerol on the microglial activation were examined. Microglial
cultures were prepared from 2~3 week mixed primary glial cultures obtained from the cerebral cortex of
1~2 day old rats and identified by immunocytochemistry using microglial-specific antibody OX-42. Micro-
glia were activated by lipopolysaccharide (LPS) and interferon-y (IFN-y) and the effect of curcumin or 6-
gingerol on the microglial activation was examined. Specific parameters measured to monitor microglial
activation were nitric oxide (NO), prostaglandin E, (PGE,) and tumor necrosis factor-o (TNF-o) release.
Curcumin (1~10 uM) inhibited NO release induced by LPS and IFN-y in a dose-dependent manner
whereas 6-gingerol (2~20 pM) did not have any effect on LPS/IFN-y-induced NO release. The levels of
PGE, and TNF-a induced by LPS and IFN-y were also inhibited by 1~10 pM curcumin in a dose-depen-
dent manner. These results showed that curcumin could modulate microglial activation.
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Fig. 1 - Chemical structures of (A) curcumin and (B)
gingerol.

2~357F culturedP3 astroglial monolayer$lel] &1
A2l opiul FE Y microglial cellSo] HEHTH
(Fig. 24). )& MEEE 25t subculturest T
2477 & BEsPE tlokst Hey microglial cells
< B 4 3ckFg 2B). |5 HEE microglial-
specific OX-42(CD11b) antibody®} astroglial-specific
glial fibrillary acidic protein(GFAP) antibodyZ ©l&
814y immunocytochemical analysis® F 23}, 95%
o)4}o] microglial cellE9le] 1= ckFig. 3).
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Fig. 2 — (A) Mixed cell culture from rat neonatal cerebral
cortices. The brains were removed from neonatal
rats (1-2 days old) and gently triturated with a
Pasture pipette in MEM containing 10% FBS.
The cell suspension was added into a 75 cm?
flask. Primary cell cultures were maintained in
10% FBS/MEM at 37°C for 14 days. (B) Microglial
cells. Microglial cells were collected, centrifuged,
and disseminated onto 24-well plates at a
concentration of 1 X 10° cells/well. After 15 min,
the medium was changed and the cells were
washed twice with MEM to remove non-
adherent cells including astrocytes. One day
later, the cells were used for experiments.
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Fig. 3 — (A) Microglial cells were stained by using OX-42
antibody. (B) Astrocytes were stained by using
GFAP antibody. Immunohistochemistry was
carried out by Vectastain® Elite ABC kit.
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Fig. 4 —Dose dependence of nitrite production induced by
LPS and/or IFN-y in rat microglial cells. Microglial
cells were subcultured for 24 hr in 10% FBS/
MEM. Cells were incubated for 18 hr in the
absence or in the presence of increasing
concentrations of LPS and/or IFN-y. The superna-
tants were collected and analyzed for nitrite level
by Griess reaction. Results are the mean & stan-
dard deviation (n=3).
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Fig. 5 - Effect of curcumin on LPS/IFN-y-induced nitrite
production in rat microglial cells. Cells pretreated
with the indicated concentrations of curcumin
were stimulated with 1 pg/m/ of LPS and 30 U/
ml of IFN-y. Conditioned medium was collected
at 48 hr, and nitrite level was determined by
Griess reaction. Results are the mean * standard
deviation (n=3).
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Fig. 6 — Effect of 6-gingerol on LPS/IFN-y-induced nitrite
production in rat microglial cells. The experiment
was performed as described in the legend of Fig.
4. Results are the mean T standard deviation
(n=3).
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Fig. 7 —Effect of curcumin on LPS/IFN-y-induced PGE,
production in rat microglial cells. The experiment
was performed as described in the legend of Fig.
4. The concentrations of PGE, were measured
with enzyme immunoassay (EIA) kits (Amersham

Pharmacia Biotech, UK). Results are the mean -

=+ standard deviation (n=3).
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Fig. 8 — Effect of curcumin on LPS/IFN-y-induced TNF-o.
secretion in rat microglial cells. The experiment
was performed as described in the legend of Fig.
4. The concentrations of TNF-o. were measured
with enzyme immunoassay (EIA) kits (Amersham
Pharmacia Biotech, UK). Results are the mean *
standard deviation (n=3).
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