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Effect of MeOH Extract of Cibotium barometz for Repair and
Regeneration of Nogo A-injuried Neuroblastoma Cells

Sang Tae Kim, Jeong-Do Kim, and Young-Kyoon Kim*

Juam of Research Institute Bioscience & Biotechnology
College of Forest Science, Kookmin University, Seoul 136-702, Korea

Abstract — The effect of MeOH extract of Cibotium barometz (or Cibaro) on nogo-A expression was studied by neurite cone
collapse and neurite outgrowth assay. The degrees of mRNA expression of BDNF, GDNF, and Caspase-3 in nogo-A were also
examined with SK-N-SH cell lines using RT-PCR and confocal microscopy methods. We have shown that Cibaro treatment
inhibits nogo-A activation in SK-N-SH cell lines. It has been shown that Cibaro increases the expression rates of neurofilament
and enhances neurite outgrowth in neuroblastoma cells as increasing the amount of Cibaro. It has been also shown that Cibaro
increases the expression rates of BDNF, GDNF mRNA in neuroblastoma cells as increasing the amount of Cibaro. These results
suggest that Cibaro induces neutrite outgrowth by nogo-A inactivation and is, therefore, crucial for the treatments against ana-

plastic disc and spinal newronal anesthesia.
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Fig. 1. TUNEL assay of nogo-overexpressing SK-N-SH cells in
vitro. a) Nogo-induced SK-N-SH cells were either untreated
with Cibaro or pre-treated with Cibrao. Twenty four hrs after
nogo-transfected, the cells were fixed and processed for
TUNEL assay. The cells were then visualized by fluorescence
microscopy. The arrows indicated some of the apoptotic cells
with red signal and green signal indicated survival cells.
(Magnification: X 100. b) nogo-overexpressed neuroblastoma
cells were treated with 5, 25, and 50 ug/ml of Cibaro, normal
and control cells treated with PBS buffer for 12h, then the
Tunel assay was performed. All results are mean+SEM of
three independent experiments, each of which was done in
triplicate. Asterisk indicates significantly different from other
samples (p <0.05). Means for Cibaro treatment in the presence
or absence of nogo-A expression were compared using a one-
way ANOVA with a post hoc Dunnett test of significance,
where p<0.05 was taken as significant.
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Fig. 2. Cibrao blocked with inhibitor of neurite outgrowth by
nogo-A. 1) Themorphological pattern, Treatment with Cibrao
(50 ug/ml) for 12 hrs caused cells to be round (right) and was
associated with a decrease in proliferation (left), as measured
by phase-light microscopy (a). Neurite outgrowth was
visualized by staining with rthodamine-phalloidin (b). Scale bar,
50m. 2) length of neurite outgrowth on nogo-overexpressed
SK-N-SH cells were cultured for 12hrs in the absence/
presence of the indicated Cibrao: Nogo-induced cells (nogo-A);
and 5, 25, and 50 ug/ml Cibrao. All results are mean £ SEM
of three independent experiments, each of which was done in
triplicate. Means for Cibrao treatment in the presence or
absence of nogo-A expression were compared using aone-way
ANOVA with a post hoc Dunnett test of significance, where
p <0.05 was taken as significant.

- 5 25 50

> £
X,

o

EASE Pe BAT
3

CibaroZ XA A3 E7]9)
o ]

e 43 32T S e *1755%}91 Z
152 BAAEIAl Fig. 20128 thzt7d-9- 470l
24+2% AL F7rEd W) of 6+3% AR A H
393 Cibarod =7} 5, 25, 50 ug/miol A & 22+ 3%,
4714%, 12+ 8% ZE7t 3| BE-& Yepl 2z d=d o=
CibaroX ¥} nogo-A%] Fpi& ] 2jst NAE7] A4A)
& Feldo® Wdske Bt Aokl AERETHp < 0.05).

O

Ne
3|+ i



108

23
(]

o o 9~
o O ©
1 i i

Growth cone collapse (% control)
5
i

30—
20+ *x

10—

[ =
nogo-A - - - + + +
NGF - + - - + -
Cibaro - - + - . +

Fig. 3. Cibaro inhibits growth cone collapse. Nogo-A has
inhibitory effect on the neurite outgrowth. The growth cone
collapse significantly overexpressed compared with before
exposure. The morphology of nogo-A expressed SK-N-SH
cells after exposure to Cibrao (50ug/ml) was changed
compared with normal and NGF. Treatment with Cibrao
(SO pg/ml) for 12hrs caused cells to be round (right). All
results are mean + SEM of three independent experiments, each
of which was done in triplicate. Means for Cibrao treatment in
the presence or absence of nogo-A expression were compared
using a one-way ANOVA with a post hoc Dunnett test of
significance, where p <0.05 was taken as significant.
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Fig. 4. RT-PCR analysis of RNA amplified from nogo-induced
neuroblastoma cells. Total RNA was isolated from SK-N-SH
cells using the RNeasy kit (Qiagen), following the
manufacturer's protocol. One pg of RNA was amplified as
described in Method and “Materials and Methods.” The
amplified nogo-A, caspase-3, BDNF, GDNF, B-actin cDNA
products were subjected to 1% agarose gel electrophoresis and
stained with ethidium bromide.
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Fig, 5. Intracellular localization of neurofilament analyzed by
laser scanning confocal microscopy. SK-N-SH cells were
transfected with nogo-A expression plasmids: pTRA-nogo.
Cells were stained for neurofilament with fluorescein
isothiocyanate-labeled human anti-rabbit IgG (left) and for
nuclei with propidium iodide in cells. The morphology of
nogo-A expressed SK-N-SH cells after exposure to Cibrao (50
pg/ml) was changed compared with normal. Bars=10 pm.
Cells were left untreated (Normal) or treated with Cibrao
(50 pg/ml) for 12 hrs, then fixed and labeled for confocal laser-
scanning microscopy. Original magnification: x100. The cells
were left untreated (normal) or treated with Cibrao (50 ug/ml)
for 12hrs (right), then treated as above for examining of
neurofilament (green) and nuclei (red).
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