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Abstract

A number of studies have known that has a closely relationship between aging and aging
diseases such as Alzheimer’s disease (AD), and free radicals and oxidative damage. Superoxide
anion, hydroxyl radicals and hydrogen peroxide (H.O,) are mainly reactive oxygen species in
human brain. Senile plaques and neurofibrillary tangle are mainly pathological characteristic of
the brain in AD, and senile plague is consisting of amyloid B protein (AP). Several studies have
known that H,O; could induce AP accumulation and nuclear factor-kB (NF-kB) activity. Because
AP itself is a neurotoxin and can induce oxidative stress in neuronal cells, and NF-«B is the upper
stream transcription factor of proinflammatory interleukin-1p (IL-1B) and tumor necrosis factor-a,
(TNF-0) in the oxidative damage reaction, therefore, the accumulation of AP and the activity of
NF-kB play a important role in the development of AD. According to the writings of Traditional
Chinese Medicine, Gastrodia elata (GE) can use to treat epilepsy, cerebrovascular accident,
senile dementia etc., and aso can defer aging. Our previous studies found that the anticonvulsive
effect of both GE and its vanillyl acohol (VA) component are related to their suppressive and
scavenging effects of oxygen free radicals. GE can inhibit the activation and proliferation of
microglia, and also can inhibit neuronal nitric oxide synthase positive staining cells and apoptosis
in kainic acid-treated rats, suggesting GE has the protection of neuron. The anticonvulsive effect
of GE involved to the IL-1B and TNF-o. In addition, GE also can modulate the activity of
activator protein-1 (AP-1). Therefore, the am of the present study was further investigate the
effect and mechanisms of GE and VA to protect neurona cells against oxidative damage.
Methods were using H,O; - induce oxidative damage in SH-SY5Y cells. At first, The levels of
IL-1B were measured by ELISA kit after MTT test to study the protection of GE and VA on
oxidative damage; Second, the action mechanisms of GE and VA were studied by using
electrophoretic mobility shift assay (EMSA) to observe the activity of NF-kB and the methods of
Western blot method to observe extracellular regulated signal-regulated kinase (ERK), Jun
N-terminal kinase (JNK) and p38 signal pathways of mitogen activated protein kinase (MAPK).
The results indicated that both GE and VA can reduce SH-SY5Y cells death and the levels of
IL-1B induced by H202 (10uM). VA aso reduce SHSY5Y cells NF-kB DNA binding activity of
EMSA induced by H202 (10uM). The action mechanism of VA on AP-1 was has relationship to
ERK, JNK and p38 signal pathway of MAPK, as regard to the relationship of ERK-p, INK-p and
p38-P remain unclear.

In conclusion, both GE and VA have the action to protect neuronal cells against oxidative
damage, and this action of VA has relationship to the activity of NF-xB. As regard to the
relationship of VA and signal pathway of MAPK needs further study.

Keywords. Gastrodia elata , Vanillyl alcohol, Human neuroblstoma SH-SY5Y cell, H,O;,
NF-xB, Activator protein-1
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GE was brought from Sun Ten Pharmaceutical Corporation (Taiwan), and the herb extracts
were prepared by mixing 100 g of each herb powder with 500 ml of sterile demonized water and
shaking at 4°C overnight, then used 45 pm filter to isolate non- micro organism herb extracts. VA
( Extrasynthese Co., France) B3t & ¥ 505 L@ (S4 R S#)-

(=) mres % (cdl culture)
SH-SY5Y cdls were cultured in 75-cm® flasks in RPMI (RPMI Medium 1640)
supplemented with 10% fetal bovine serum (FBS) (HyClone, Logan, Utah). SH-SY5Y cells were
maintained at 37°C inahumidified 5% CO2 atmosphere and subcultured using trypsin.

(=) Cell viability assay



Cell viability was monitored by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) colorimetric assay. Briefly, cells were treated with various amounts of
compounds for 24 h. One-tenth volume of 5 mg/ml MTT (Sigma, St. Louis, MO) was then added
to the culture medium. After a4-h incubation at 37°C, equal cell culture volume of 0.04 N HCl in
isopropanol was added to dissolve the MTT formazan, and the absorbance value was measured at
570 nm using an enzyme-linked immunosorbent assay plate reader (Anthos Labtec Instruments,
Austria).

(2 ) HxO; > GE fr VA 5
H,0, was prepared freshly in phosphate-buffered saline (137 mM NaCl, 1.4 mM KH,PO,,
4.3 MM NaoHPO,, 2.7 mM KClI, pH 7.2). SH-SY5Y cells were cultured in 96-well plates at 37°C.
in Dulbecco modified Eagle medium (DMEM) (Life Technologies, Gaithersburg, MD)
supplemented with 10% fetal bovine serum (FBS) (HyClone, Logan, Utah). After a 24-h
incubation, cells were treated with various amounts of GE, VA and H,O, in DMEM. To control
evaporation, 96 well plates were capped immediately and sealed with parafilm.

(7 ) Cytokine enzyme-linked immunosorbent assay (ELISA)

IL-1B quantities by ELISA with the OptEIATN| human IL-1p sets (Pharmingen, San Diego,
CA). Briefly, SH-SY5Y cells were treated with VA and H,O, for 48 h. The supernatants were
then added to wells, which were coated with monoclona antibody against IL-1B. After three
washes with washing buffer (0.05% Tween 20 in PBS), peroxidase-conjugated avidin,
biotinylated antibody against IL-1B, and chromogenic substrate were added to each well. The
absorbance was read at 405 nm in an ELISA plate reader.

(= ) Western blot analysis

SH-SY5Y cells were treated with VA and H,O, for various periods of concentration and then
lyzed with 250 pl sample buffer (62.5 mM Tris-HCl, 2% SDS, 10% glycerol, 50 mM
dithiothreitol, 0.1% bromophenol blue, pH 6.8). The proteins (10 pg) were separated by 10%
SDS-polyacrylamide gel electrophoresis and the protein bands were then transferred
electrophoretically to nitrocellulose membranes. Membranes were blocked in blocking buffer (20
mM Tris-HCI, 140 mM NaCl, 0.1% Tween-20, 5% skim milk powder, pH 7.6) and probed with
anti-ONK, anti-ERK, anti-p38 antibody (Cell Signaling Technology, Beverly, MA). The bound
antibody was detected with peroxidase-conjugated anti-rabbit antibody followed by
chemiluminescence (ECL system, Amersham, Buckinghamshire, UK) and exposed by
autoradiography.

(= ) Biotinylated electrophoretic mobility shift assay (EMSA)

SH-SY5Y cells were treated with VA and H,O, for various periods of concentration and
nuclear extracts were prepared as previously described “Y. The biotin-labeled complementary
oligonucleotides corresponding to the AP-1 and NF-kB-binding sites were annealed by heating to
90°C for 3 min and cooling slowly to 45°C. Biotinylated EM SAs were performed as previously
described 2. After electrophoresis, gels were transferred to nylon membranes. Membranes were
blocked in blocking solution and detected with akaline phosphatase-conjugated streptavidin
(Chemicon, Australia) followed by chemiluminescence (Roche, Germany).

() stads
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