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Effect of ginkgolide B on the production of NO, IL-6 and
RANTES from astrocytes
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Abstract: This study is to explore the effect of ginkgolide B (BN52021) on the production of nitric oxide
(NO), interleukin (IL)-6 and regulated upon activation normal T cell expressed and secreted (RANTES) from
astrocytes induced by stimulators. Primary cultured rat astrocytes were stimulated with lipopolysaccharides
(LPS), the production of NO was assayed using Griess reaction; U251 cells were stimulated with IL-15, the
contents of IL-6 and RANTES in the supernatant were measured using ELISA. The mRNA expressions of IL-6
and RANTES were detected using RT-PCR. LPS (10 ng-mL71 to 10 ug~mL71) could stimulate rat astrocytes to
produce NO in a dose-dependent manner. Ginkgolide B at the concentrations of 0.1-10 pmol-L™" were shown
to decrease NO production significantly. IL-18 could induce the mRNA expression and protein secretion of
IL-6 from U251 cells, as well as RANTES.  Ginkgolide B at concentrations of 0.1-10 pmol-L™" were shown to
inhibit RANTES secretion, and to inhibit mRNA expression of IL-6 and RANTES at concentration of 10
pmol'L™".  Ginkgolide B has inhibitory effect on the production of NO, IL-6 and RANTES from astrocytes
treated with inflammatory stimulators.
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Figure 1 Molecular structure of ginkgolide B
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Figure 2 Concentration of NO in the supernatant of primary
cultured rat astrocytes stimulated by various concentrations of
LPS. Rat astrocytes were stimulated with different concentrations
of LPS (0.01, 0.1, 1, and 10 pgrmL™"). Culture media were
collected at 24 h in order to measure NO concentration by Griess
assay. n=8, x+s. P<0.05 "P<0.01 vs control group
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Table 1 Inhibitory effect of ginkgolide B on NO released
from primary cultured rat astrocytes stimulated by 1 pg-mL™
LPS. Rat astrocytes were pretreated with different concentrations
of ginkgolide B at 37 ‘C for 2 h, then 1 pg'mL™" LPS (final
concentration) was added and the incubation continued for
another 24 h. Then culture media were collected in order
to measure NO concentration by Griess assay. n =4, X+ s.

P <0.01 vs control group; ““P < 0.01 vs LPS group

Concentration NO content Inhibitory
Group ) -1
/pmol-L /umol-L rate/%
Control - 73+1.0

LPS - 10.9+1.0"
Ginkgolide B 0.1 9.2+0.6 48.7
1 8.4£0.7°" 69.6
10 8.0+0.8° 81.0
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Figure 3 Secretion of IL-6 in culture supernatant stimulated by
IL-15. Human glioma U251 cells were stimulated with different
concentrations of IL-14 (5, 25, and 125 ng'mL™"). Culture media
were collected at 24 h in order to measure IL-6 concentration by
ELISA assay. n=4, x=*s. P <0.01 vs control group
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Figure 4 Effect of ginkgolide B on IL-6 mRNA expression of
human glioma U251 cells stimulated by IL-15. M: Marker;
Lane 1: Blank; Lane 2: Control; Lane 3: Ginkgolide B (10
pumol-L™"). Human glioma U251 cells were pretreated with 10
pmol-L™" ginkgolide B at 37 C for 2 h, then 50 ng'mL™" IL-15
(final concentration) was added and the incubation continued for
another 12 h. Total RNA was extracted and RT-PCR was
performed using specific primers as described in methods, and
then isolated by electrophoresis on 1.5% agarose gels, the typical
result of which was shown on the upside of the figure. The
figures showed a representative result of three independent
experiments. f-Actin expression was used as an internal control
for RT-PCR. The level of basal IL-6 mRNA was expressed
as 100%. Quantified data are presented at the bottom of the
figure using Kodak Digital Science 1D Analysis Software. AU:
Arbitrary units. P < 0.001 vs control group; AABP < 0.001 vs
IL-18 group

Table 2  Effect of ginkgolide B on RANTES secretion of U251
cells stimulated by IL-18 (50 ng'mL™"). Human glioma U251
cells were pretreated with different concentrations of ginkgolide
B at 37 °C for 2 h, then 50 ng'-mL™" IL-18 (final concentration)
was added and the incubation continued for another 12 h. Then
culture media were collected in order to measure RANTES
concentration by ELISA assay. n =4, x+s. P <00l vs

control group; ““P < 0.01 vs IL-18 group

Gro Concentration Content of Inhibitory
U] _
P /umol-L™! RANTES/pg-mL™" rate/%
Control - 39.3+0.6
IL-18 - 171.8+3.77
Ginkgolide B 0.1 109.9 +20.0°° 46.7
1 102.5+2.2%" 523
10 100.1 +0.7°" 54.1
+ \A
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Figure 5 Effect of ginkgolide B on RANTES mRNA expression
of U251 cells stimulated by IL-15. M: Marker; Lane 1: Blank;
Lane 2: Control; Lane 3: Ginkgolide B (10 pmol'L™"). Human
glioma U251 cells were pretreated with 10 pmol-L™" ginkgolide
B at 37 °C for 2 h, then 50 ng'mL "' IL-1 (final concentration)
was added and the incubation continued for another 12 h. Total
RNA was extracted and RT-PCR was performed using specific
primers as described in methods, and then isolated by electro-
phoresis on 1.5% agarose gels, the typical result of which
was shown on the upside of the figure. The figures showed a
representative result of three independent experiments. fS-Actin
expression was used as an internal control for RT-PCR. The
level of basal IL-6 mRNA was expressed as 100%. Quantified
data are presented at the bottom of the figure using Kodak Digital
Science 1D Analysis Software. AU: Arbitrary units. P <
0.001 vs control group; AP <0.05 vs IL-1p group
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