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Abstract

Objectives :
To evaluate the neuroprotective effects of the essential oil from Sohaphwangwon (SH), a Chinese traditional medicinal
prescription in a Parkinson's disease mouse model.

Methods :

1. The neuroprotective effect of SH on primary neuronal cells was examined by using 1-methyl-4-phenylpyridinium
ion (MPP+),

2. The neuroprotective effect of SH was examined in a Parkinson's disease mouse model. C57BL/6 mice treated
with 1-methyl-4-phenyl-1,2,3 6-tetrahydropyridine (MPTP, 30 mg/kg/day), intraperitoneal (i.p.) for 5 days. SH
inhalation was applied before MPTP treatment for 7 days and continued until 12 days after the first MPTP
treatment,

3. To find out the intracellular target signal molecule(s) regarding the neuroprotective effect of SH essential oil,
brain-derived neurotropic factor (BDNF) and synaptic protein SNAP25 were examined by Western blot analysis.

Resullts :

1. MPP+ induced a concentration-dependent decrease in cell viability. However, in the presence of 3 and 5 ug/ml
of SH, MPP+-induced cell death was significantly reduced.

2. SH inhalation in MPTP mice led to the restoration of behavioral impairment and rescued tyrosine hydroxylase
(TH)-positive dopaminergic neurodegeneration,

3. In SH / MPTP mice, BDNF and SNAP25 increased,

Conclusions :
This experiment suggests that the neuroprotective effect of SH essential oil is mediated by the expression of BDNF.
Furthermore, SH essential oil may serve as a potential preventive or therapeutic agent regarding Parkinson's disease.
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Table I, The Amount and Composition of Sohaphwangwon

Medicinal herb

name Scientic name Amount
HEME (Borneolnum) 22.86g
HAE (Styrax Liquidus) 22.86g
HRE (Benzoinum) 22,86g
A (Helenii Radix) 22.80g
& (Olibanum) 22.86g
wE (Aquillariae Lignum) 17.14g
7% (Caryophylli Flos) 22.86g
BE (Santali Ligum album) 22.86g
M+ (Cyperi Rhizoma) 22.86g
Total 200.02¢
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Sohaphwangwon

extracted with n-hexane
at room temperature for 48h

Hexane solution

evaporated in vacuo

Essential oil fragrance
Scheme 1. Preparation of the essential oil
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Fig. 1. Results of pole test

The time elapsed for mice to arrive on the ground
from the 50 cm high pole was measured, Data are
shown as means £ SEM. *p{0.05 vs normal and
+p€0.05 vs MPTP group.

Abbreviation : SH @ Sohaphwangwon

MPTP : 1-methyl-4-phenyl-1,2,3 6-tetrahydropyridine
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Fig. 2. TH—specific immunohistochemical staining in
the SN,
The neuroprotective effects of SH, examined by
TH-positive neurons in the SN in the MPTP-induced
PD model, Data are presented as means & SEM.
*p€0,05 vs normal and +p<0.05 vs MPTP group.
Abbreviation : TH : Tyrosine Hydroxylase,

SN : substantia nigra.
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Fig. 3. Dose dependent cytotoxicity effect of SH
essential oil in primary neuronal cells (PNC),

PNC were exposed to different concentration (0.1-20
ug/ml) of SH essential oil in EtOH, Cell viability was
measured by MTT assay 24 h after SH essential oil
addition, Data, expressed as percentage of control
(Con), are the mean =ESEM of three separate
experiments,
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Fig. 4. MPP+— induced cell viability in PNC,

PNC were exposed to different concentrations (50-500
uM) of MPP+, Cell viability was measured by MTT
assay at 24 h. Data, expressed as percentage of



control(Con), are the mean = SEM of three separate
experiments, *p0.05 vs MPP+ treated cells
Abbreviation @ PNC @ primary neuronal cells
MTT : 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyl-tetra-
zolium bromide
+ ¢ 1-methyl-4-phenylpyridinium ion
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Fig. 5. the effect of SH on the MPP+—induced cell
death,

To examine the effect of SH on the MPP+-induced
cell death, SH was pretreated for 30 min as
indicated, then 50 uM of MPP+ was treated in PNC,
Cell viability was measured by MIT assay at 24h
Data, expressed as percentage of control (Con), are
the mean +SEM of three separate experiments,
*p(0.05 vs MPP+ treated cells,

4, Western blot analysis
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Fig. 6. TH expression levels in SN by normal
saline, MPTP or SH/MPTP treated mice,

The intensity of the protein bands was quantitated by
densitometry and the amounts of TH were normalized
versus actin, Data are shown as means = SEM.
*#p(0.01 vs normal and +p{0.05 vs MPTP group.
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Fig. 7. TH expression levels in striatum by normal
saline, MPTP or SH/MPTP treated mice.

The intensity of the protein bands was quantitated by
densitometry and the amounts of TH were normalized
versus actin, Data are shown as means * SEM,
*p(0.01 vs normal and +p<0.05 vs MPTP group.
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Fig. 8. BDNF and SNAP25 expression levels in SN
by normal saline, MPTP or SH/MPTP treated mouse,
The intensity of the protein bands was quantitated by
densitometry and the amounts of BDNF and SNAP25
were normalized versus actin, Data are shown as
means £ SEM. *p<0.05 vs normal and +p(0.05 vs

MPTP group.

Abbreviation BDNF Brain-derived neurotrophic
factor.

SNAP25 : synaptosome-associated protein of 25,000
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Table Il. Composition of the Fragrance oil Analyzed
by GC-MS *

Retention

Time(Min) Compound” Content(%)
11,86 Fenchol 0.50
12,76 Camphor 1.11
13.10 Borneol 21.30
13.38 Endo-Borneol 33.30
14.71 Octyl acetatelibanum) 0.54
18.60 Eugenol 5.93
20.19 b-caryophyllene 0,72
22.83 Euenyl acatate 2.19
26.33 Benzyl benzoate 5.38
28.98 Benzyl cinnamate 1.95

a) Compounds having over 0.5% contene are listed
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2. 54 zx79] Juizty Hsl= MPTP T2
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