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White Ginseng Saponin Upregulated the Production of TNF-o, IL-1B, and NO
in Primary Cultures of Mixed Glial Cells
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Abstract : Glial cells such as astrocytes and microglial cells are the main source of proinflammatory cytokines and nitric
oxide(NO) in the central nervous system, which exert neuroimmune and inflammatory functions and other various neu-
robiologic effects. Though Panax ginseng C.A. Meyer has been known to strengthen the body's defence mechanisms and
also to maintain the homeostasis in the central nervous system, the effects of Panax ginseng on the production of immune
and inflammatory mediators have not been studied well in the brain. Therefore, this study was designed to study the
effects of ginseng saponins on the production of proinflammatory cytokines and NO in the primary cultures of mixed glial
cells. White ginseng saponin, 200-500 pg/ml, showed significant cytotoxicity after 72 hrs and increased TNF-o., IL-3, and
NO production. Lower doses of 50-100 pg/ml showed little cytotoxicity until 72 hrs and also increased the production of
TNF-o, IL-1B, and NO. Triple immune staining showed that white ginseng saponin, 200 pg/ml for 72 hrs, induced stel-
lation of astrocytes and iNOS expression exclusively in microglial cells. Taken together, the white ginseng saponin
increased the production of proinflammatory cytokines such as TNF-¢; and TL-1f, and induced iNOS expression and NO
production in mixed glial cell cultures, which may be ascribed to the enhancement of central immune responses and the
regulation of inflammatory reactions by Panax ginseng.
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Fig. 1. Effects of red ginseng saponin and white ginseng saponin on
the LDH release in mixed glial cell cultures. Mixed glial
cells were treated with red ginseng saponin for 24 hrs (O)
and white ginseng saponin for 24 hrs ((J) or 72 hrs (W) in
serum-free culture media. The released LDH acitivity was
compared with the total activity of a Triton-lysed cell
culture(meantS.E., #=5). *and **represent significant dif-
ferences of P<0.05 and P<0.01, respectively, compared
with the control PBS-treated cultures.
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Fig. 2. Effect of white ginseng saponin on the production of TNF-¢,
IL-1B, and IFN-y in mixed glial cell cultures. Mixed glial
cells were treated with white ginseng saponin or LPS(1 pg/
ml) for 72 hrs in serum-free culture media. The production
of TNF-o. and IL-1f3 was compared with the LPS-induced
production(meantS.E., n=5). * and ** represent significant
differences of P<0.05 and P<0.01, respectively, compared
with the control PBS-treated cultures. TFN~y was detected
neither in control nor in treated cultures.
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Fig. 3. Effect of white ginseng saponin on the production of NO
in mixed glial cell cultures. Mixed glial cells were treated
with white ginseng saponin or LPS (I pg/ml) for 72 hrs
in serum-free culture media. The NO production was
compared with the LPS-induced production(meantS E.,
n=5). *and **represent significant differences of P<0.05
and P<0.01, respectively, compared with each preceding
dose. ND, Nondetectable.
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Fig. 4. Effect of white ginseng saponin on the localization and expression of iNOS in mixed astrocyte and microglial cell cultures. Mixed
glial cells were treated with PBS (A, C, E) or white ginseng saponin (200 pg/ml, for 72 hrs) (B, D, F). Cultures were triple-labeled
with anti-GFAP-Texas red (red; A, B), GSI-B,-FITC (green; C, D), and anti-iNOS-AMCA (blue; E, F). The same field was
photographed through three different filter combinations, at a magnification of x200. Micrographs shown are representative of
four independent experiments.
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