4k % 3 A
Kor. J. Pharmacogn.
34(4): 282 ~ 287 (2003)

QTF MeOH FZE0| Cyanided| 2

51

M E

Essao Oxl= g

HaEl

—_—o~

. oksE| - UHE - AP+

FRYBFEATE, FUNIL YA

Protective Effect of MeOH Extract of Evodia officinalis on Cyanide-induced
Neurotoxicity in Cultured Neuroblastoma Cells

Sang Tae Kim, Soung Hee Ahn, Jeong Do Kim, and Young-Kyoon Kim*

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

Abstract — We reported that neurotoxicity may contribute to cyanide-induced neuronal injury. Cyanide stimulates the release
of glutamate which can activate glutamate receptors to propagate excitotoxic processes. We examined the role of plant extracts
in mediating the cyanide-induced cytotoxicity and report here that the cytotoxicity assessed in SK-N-SH cell cultures by mea-
suring lactate dehydrogenase (LDH) in the culture media was significantly blocked by Evodia officinalis MeOH extract (OMU).
Also, when OMU was treated in NaCN level cultures, the neurite outgrowth was regenerated as much as in the treatment of
NaCN only. These results indicate that OMU treatment were not only protected the neurons against NaCN-induced damage but
also regenerated the neurite outgrowth of neuroblastoma cells.
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Fig. 1. Morphological pattern of neuroblastoma cells by OMU.
Survival cells of NaCN-induced neuroblastoma cells were
observed by morphological characteristic of survival cells and
inhibited by OMU. Similar results were found in at least three
separate experiments. Survival cells were determined by phase-
contrast microscopy. The panel indicated with A) Normal, B)
NaCN, C) NaCN+OMU 25 pg/ml, and D) NaCN+OMU 50 g/
ml. The scale bar's is 5 um.
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Fig. 2. Inhibitory effect of apoptotic ratio by OMU. Apoptotic
ratio of NaCN-induced neuroblastoma cells were observed by
ELISA reader and phase-microscopy in medium. Similar
results were found in at least three separate experiments. N:
Normal, NaCN: sodium cyanide. *; Significantly different from
normal are indicated (p<0.05). **; Significantly different from
normal are indicated (p<0.05).
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Fig. 3. Survival effects of OMU on LDH activity. Survival cell
ratio of NaCN-induced neuroblastoma cells were observed by
morphological characteristic of survival cells and inhibited by
OMU. Similar results were found in at least three separate
experiments. Survival cell was determined by LDH detection
kit from ELISA reader. N: Normal, NaCN: sodium cyanide.
*: Significantly different from normal are indicated (p<0.05).
**; Significantly different from normal are indicated (p<0.05).
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Fig. 4. Effects of OMU on DNA fragmentation. Agarose gel
electrophoresis of DNA extracted from cells. M, DNA-HindIll
digest was used as molecular weight markers. Cells were
treated with 25 and 50 pg/ml of OMU for 12h. Cells were
incubated for 12 h. To initiate DNA fragmentation. The result
of a typical experiment of three replicates is shown. DNA
fragments were analyzed by 2.0% agarose gel electrophoresis.
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Fig. 5. Effect of OMU on the cell cycle distribution of NaCN-
induced neurotoxicity in cultured neuroblastoma cells. Repre-
sentative examples of the cell cycle effects of OMU. The cells
were treated with OMU as indicated, stained with propidium
iodide, and the DNA content was analyzed by fluorescence
flow cytometry. Arrest of position of the GG, peak,
progressed by apoptotic cells. The experiment was repeated
four times and representative histograms are presented. Cellular
DNA content was determined by flow cytometry of propidium
iodide-stained cells as described under 'Experimental
Procedures.” The left peak in each profile reflects cells with
2N DNA content, and the right peak cells with 4 N DNA
content. Cells were suspended in PBS, pH 7.4, and analyzed
by flow cytometry for a total of 20,000 events.
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Fig. 6. OMU induces neurite outgrowth length. NaCN-induced
neurotoxicity in cultured neuroblastoma cells were cultured for
5h in the presence of the NGF (50 ng/ml) and OMU. Neurite
outgrowth was visualized by phase-contrast microscope. All
results are the meanstS.D from 200 cells. *; Significantly
different from normal are indicated (p<0.05). **; Significantly
different from normal are indicated (p<0.05).
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