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Anti-Oxidative and Neuroprotective Effects of Rhei Rhizoma on BV-2
Microglia Cells and Hippocampal Neurons

Sung-Ha Myung, Youn-Sub Kim*

Department of Anatomy-Pointology College of Oriental Medicine, Kyungwon University

This study demonstrated anti-oxidative and neuroprotective effects of Rhei Rhizoma. Anti-oxidative effects were
studied on BV-2 microglia cells damaged by H>O. and nitric oxide. Neuroprotective effects were studied by using
oxygen/glucose deprivation of the organotypic hippocampal slice cultures. The results obtained are as follows; The
groups treated with 0.5 and 5 mg/ml of Puerariae Radix revealed significant decreases of neuronal cell death area and
cell death area percentages in CA1 region of ischemic damaged hippocampus cultures during whole 48 hours of the
experiment. The group treated with 50 mg/ml of Puerariae Radix demonstrated decreases of neuronal cell death area
and cell death area percentages in CA1 region, but these were not significant statistically. The groups treated with 0.5
and 5 mg/ml of Puerariae Radix revealed significant decreases of neuronal cell death area and cell death area
percentages in dentate gyrus of ischemic damaged hippocampus cultures during whole 48 hours of the experiment. The
group treated with 50 mg/ml of Puerariae Radix demonstrated decreases of neuronal cell death area and cell death area
percentages in dentate gyrus, but these were not significant statistically. The groups treated with 0.5 and 5 mg/ml of
Puerariae Radix revealed significant decreases of TUNEL-positive cells in both CA1 region and dentate gyrus of ischemic
damaged hippocampus cultures. The group treated with 50 mg/ml of Puerariae Radix demonstrated significant decrease
of TUNEL-positive ceils in CA1 region, but not in dentate gyrus of ischemic damaged hippocampus. The groups treated
with 0.5 and 5 mg/ml of Puerariae Radix revealed significant decreases of LDH concentrations in culture media of ischemic
damaged hippocampus cultures. The group treated with 50 mg/ml of Puerariae Radix demonstrated decrease of L.DH
concentrations in culture media, but it was not significant statistically. The groups treated with 0.5 and 5 mg/ml of
Puerariae Radix revealed significant increases of cell viabilities of BV-2 microglia cells damaged by H.0.. The group
treated with 50 mg/ml of Puerariae Radix demonstrated increase of cell viability of BV-2 microglia cells, but it was not
significant statistically. The group treated with 0.5 mg/ml of Puerariae Radix revealed significant increase of cell viability
of BV-2 microglia cells damaged by nitric oxide. The groups treated with 5 and 50 mg/ml of Puerariae Radix demonstrated
increases of cell viabilities of BV-2 microglia cells, but these were not significant statistically. These results suggested that
Puerariae Radix revealed neuroprotective effects through the controt effect of apoptosis and oxidative damages.
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Fig. 1. Time schedule of drug treatment and P! stained image
capture during organotypic hippocampal slice culture.
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Fig. 2. Effect of Rhei Rhizoma on Cell Viability of BV-2 microglia
oells damaged by H20.. Data presented mean + standard error (n=6l. Normal
: Group of normal control without oxygen-glucose deprivation. Control = Group treated
with oxygen-glucose deprivation for 60 minutes. Sample | © Group reated with 05ug/ ml
of Rhel Rhizoma extract after oxygen-glucose deprivation. Sample | @ Group treated with
Sa/ml of Rhel Rhizoma extract after oxygen-glucose deprivation. Sample IIf = Group
treated with 50ug/ml of Rhel Rhizoma extract after oxygen-glucose deprivation. * :
Statistical significance compared with control group (*, P<0.06).
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Fig. 3. Effect of Rhei Rhizoma on Cell Viability of BV-2 microglia
cells damaged by nitric oxide.
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Fig. 4. Effect of Rhei Rhizoma on Pl stained neuronai cell death
area in CA1 of organotypic hippocampal slice culture under
oxygen-glucose deprivation.
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Fig. 5. Effect of Rhei Rhizoma on area percentage of neuronal cell
death in CA1 of organotypic hippocampal slice culture under
oxygen-glucose deprivation.
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Fig. 6. Effect of Rhei Rhizoma on Pl stained neuronal cell death
area in DG of organotypic hippocampal slice culture under
oxygen-glucose deprivation.
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Fig. 7. Effect of Rhei Rhizoma on area percentage of neuronal cell
death in DG of organotypic hippocampal slice culture under
oxygen-glucose deprivation.
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Fig. 8. Pl stained sections of organotypic hippocampal slice
culture at 24 hours after oxygen-glucose deprivation (section 1, at
precondition stage: section 2, normal group; section 3, control group: section 4, sample |
group: section 5, sample 1l group, section 6, sample il group). Groups treated with 5
and S0/ m of Rnel Rhizoma extract show significant decrease of neuronal cell death
area (red color Pl-stained area) with respect to control group.
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Fig. 9. Effect of Rhei Rhizoma on TUNEL-positive cells in CA1 and
DG of organotypic hippocampal slice culture under oxygen-giucose
deprivation.
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Fig. 10. TUNEL-posmve cells in CA1 and DG of organotyplc
hippocampal slice culture under oxygen glucose depnvatlon Groups
treated with Rhel Rhizoma extract show significant decrease of TUNEL-positive cells
{dark brown colon with respect to .control group in CA1 (05, & and S0ue/ml treatment)
and i DG (50ug/mi treatment oniy).

8. g Helnl RAmfekY LDH &9 Mgt
HAPEOL WHQEAIENQ] B AkzolAl= uiokiL LDHO

h:l:

7} 541.2+61.3U/LE TEER D, 240} glucoseS WIRTH
BiE AEIO] R4 e 1121.2+4121.3U/LE $AS 5718
L}E}LH QIct. EEME AelolA K 0.5ug/meE F2ISH ol A

= 896 8:752U/LE thAE Tl dlslad 20.0% 2453 oLt EA
sH0l S94e UAUCE KFE Spg/miS RIS ZdlME
741.3+958U/LE &7l Blgkd 33.9% ZAsle] P<0.059 &
AH Y= A4S LIERNRION, K 50ug/meS METSH ol Al
= 723541239 U/LZ pﬂx:Loﬂ HIBk 355% ZhAdked @A)
P<0.05¢] S914 Q= ZHAE LEMICE (Fig. 11)

O Normal

- Controt
Sample |
Em Sample 1|
Sample HI

1A - _— S

1
[ERIxIN] B e

77

o ~_ ,,;J

Fig. 11 Effect of Rhel Rhizoma on LDH levels in culture media of
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