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Abstract

Objectives :

In this study, an essential oil fragrance from Danggwi was administrated into the neural
stem cell and the effect of the essential oil on the differentiation and proliferation of the
neural stem cells were observed.

Methods :

The establishment of the neural stem cell was identified via Nestin, DAPI dye. An
essential oil fragrance from Danggwi was administrated with a proved optimum level for
the survival of the cell through MTT assay. Also, according to the analysis of Western
blot, the essential oil fragrance from Danggwi promotes the phosphorylating of Akt, Erk,
ERM protein.

Results :

MTT assay showed increased in GFAP. The result indicates that the differentiation to
astrocyte is promoted. The phosphorylation levels of ERM, Erk and Akt were increased at
60 min after addition of 5 ug/ml of essential oil fragrance from Danggwi and sustained to
48 hours. These imply that essential oil fragrance from Danggwi may induce the survival
and the proliferation of the differentiated cells.
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Conclusions :
These results suggest that
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Neural stem cell, Danggwi, Essential oil, Degenerative neuronal disease

the essential oil fragrance from Danggwi can be effective for
the in vivo study of degenerative neuronal disease using neural stem cell.
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H A4 E (essential oil)S AW Az}
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f‘P A EH@L ;qu]zd, dEs F AS
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RERE AMEEHC gn (%M - SES
OO M R E S AGEAMT SR, B
R AERLD HRE, PRER KaEihs
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‘i (Angelica Gigantis Radix)= 2+ =}
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H(Angelica Gigas Nakai)e] ¥e]l& =3
Ao HimgEFToA fimgEe] thxoFolg.
FAL &l g Aol o T
AP gislast, d T A He
o] o

el oA W AAME BEEFI UAS

of

Bl B3 Arsz= gD, 82 g9 7

(oo 30 off R ot

ol B ARE 71ES ATEL V2=
B 473 Age] #3 in vivo A4S 3
716 kA FA F7IHE in vitrool A AA
Z7IAx AHEsty 8 AE 52 =3
@ An 9 lde] WAZ/MEY ¥
B0 fo8 Al 9SS BIY +

A 7ol HIslE nlo|uh,

o. 43
1. =2
1) &=
WA 149 ¥ Sprague-Dawley rat®] %
FEe dolA HS &ds] A Ao

2) i HRM A
APl AR T AR 7(Angelicae
Gigantis Radix)Z &A1l A F+Ys T

A 1 kgs L2 Y& TS, n-hexane
2 45 W3 Ao 48A%F WA E] &
st WA e 9t 12417k 14 A
ofFHA 7hed B Rl FRMKC F=

5 St FEAES AR ths, A9
9] n-hexane ZH3lo] A AT FMe
TS M BRI 29.7 g AATHFig. 1)

Danggwi
!

Angelicae Gigantis Radix
extracted with n-hexane
at room temperature for 48 h
|
Hexane solution
evaporated in vacuo

l

Essential oil fragrance

Fig. 1. Preparation of the essential oil fragrance
from Angelicae Gigantis Radix.
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T 149 F rate] AHFES dolA H
< &3] AAT F FulE F2Fo) 10 ug/ml
©] DNase I (Invitorgen, USA)#} 0.025% trypsin
(Invitorgen, USA)< #|2Jstal, oA 5%t
WAL 17]9] 10 ml2] 10% FBS(Invitorgen,
USA)7} 2% DMEM/F12(Gibco, USA)S
2o} trypsin(Invitorgen, USA)&/4S A3 gk
<, 1000 rpm o2 103 LA sHTh o]
A Askal, HBSS(Invitorgen, USA)
Z AQE F s ol 24e 2 F
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(Invitorgen, USA)7} 2(3+E DMEM/F129]
A et 34dvitt 2§ BiAE W
Azt wjgatAnt wWigE ABTE 6-7Y
uith 0.025% trypsing A 2lste] GIAE=
wEo] F 5, 105 cells/mle] Y& ATH

Hj 3t At
2) ARB=7IAE] JFBAA
NAENAEL] F91S A Nestin®
WS 913 g7 DAPIP (4-6-diamidino
-2-phenylindoline) @41-& o] &3ttt
3) MTT assay

MTT(tetrazlium 3-(4,5-dimethylthiazol-2-yl)
-2,5 -diphenyltetrazolium bromide, Sigma,
USA) assay: Sladowski®] WS iz} 3
&3t

BT o3 AB=7IMEY F4TE
olr 7] 913 10 pg/mle] poly-L-ornithine
< 24 well platedl] coatingdlil, A7ETE 4
AIRE FS HEEA 7L, e FEe 7
Fe Askstel 79 B MFSAT. 2en
MTT &8& 211, incubatorol| 4] 447t vl ¥
gt % dimethysulfoxide (DMSO; Sigma, USA)
2 &3A1A 580 nme I} oA microplate
reader (Molecular divices, USA)E JFEF=
& SAsA Alx AE&S AsAH

AEZ BEE (Cell viability, %)< =3
2ol FYE st AT @S control
2 stal ol o] OD. #& Axe HE=7}
100% ek g oJslar, YA #2 =33 OD.
He AUAE kS S v 2

Cell viability

= (AP R/ BT %) * 100
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MIT assayE &3¢t AMEZEAE A7 5 pg/ml
TR CEE HRES ABE7AEN 2
d platecl] A#ltleon, &3¢S 24
B7] 98t Nestin®, tau’, GFAP(Glial
fibrillary acidic protein)sl) 5 7ol 1A A}
£ wpasAn.

5) Western blot analysis

EEE ERI og 4l 3z
of tigt EHE A3V -4'5]1 4
5 ug/mEES EE FRES AZsta o
AZEZEEH 10 min, 30 min, 1
48 hel Z4 AZtdie] wuids
Ak, Erk™, ERM? 59| vz
western blotS A] 3 514 T}

EE AE §3AES 22 d5AI625 mmol/1
Tris-HCI, pH 6.8, 2% SDS, 20% glycerol,
10% 2 - mercaptoethanol) Woll boiling cell®]]
o8l oot @ d FZFL bicinchoninic
acid(BCA, Pierce, USA)H & AH&3t%th 4
FE 99 F AlF 50 pge 4-12% sodium
dodecylsulfate - polyacrylamide gradient gel
(Invitrogen, USA) % 7]%% ¥ (SDS-PAGE)2.
2 %03, nitrocellulose paper (Amersham,
UsA) = &4tk @do] £7471 2k Ponceau-S
2 gt deldo] s SAXNSS
golslal 0.1% Tween 205 ¥ 38} Tris -
buffered saline(TBS - T) & A& ¥ 5% &4
- O—HOE 30% 0]/‘L blockingél-oﬂlil— zr

WAES] FHE
Ay A

2
HEEAIZL - 2E TBS-TOlA 1024 m Aﬂa
gk &, blots 22+ @Ak A 1417 vk
At 22k A ¥H-g 5 9HE A3l enhanced
chemiluminiscence system (ECL, Pierce, USA)
o A5k BuAL g sk
o 7pM st 2 A 4L image Rl (LAS
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-3000, Fuji, Japan)E ©]-&3} ]t} epidermal growth factor(EGF)7} #7}€ uj

AE ol &steo widst A3 AAB=E7IMETF

(1) Akt 4= =4 Ae oz FAHAN AFFVE YA s
&34 29 AS #FFE + AATH(Fig. 2)

i ERMEC A AFE7
=

& ]
43} gzl hF AAE 337 Aol
o]

3}A) o th3l Western blotS A]3)stsich
(3) ERM Z4= =74 Fig. 2. llflstablishment of neurosphere from neural
}\ﬂ_ﬂ]_/\]-téj'q— 33—{—,353 ™ E]__E_ %liﬂél,i/‘ﬂ }‘ﬂ stem cell.
EFA0 FFE A= Aoz ¢zl ERM 2) FFRAL £ AT FNHE 5
aude] QYFEE p-Erk FA ol Western a1 o]
B e B
blot& T3 #&sAth .

A
RE AT Bad EFHAH(meantSD.)
2 FAEIAL, 2 ATt SATE B4
window-& SPSS Program®] one-way ANOVA
Ao w Agetlon, AL HS2 Tukey
test® B3l AFSAT WA A9

A FEL pakel 0.050]8k:] Bl /9
& Aoz AT

m. 2 3

1. A4 E7] MZ 22| 2 AATZ M Fig. 3. A - Nestin dye, B - DAPI dye, C - A+B.
1) AAT P 2. MTT assay
MTT assayZ 53+ AlE ST ZHA

Basic fibroblast growth factor(bFGF)<}
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- ¥ FRRO0 Rate] HMAEI|MZ AMLet @0 o|X = HE -

EHiE BEREY =2 5 ug/ml, 10 ug/ml,
2ty AEste] Alxe g4
A3 5 pg/mlel A Hojo] Alxzg

s 33
A&7 SAERCH 10 pg/ml, 20 pg/mlel
e Q2R AslEs 2as 5y

tH(Table I, Fig. 4).

Table 1. The Effect of Essential Oil Fragrance
from Danggwi on Proliferation of Primary Neuronal
Cell

Group Ave. STDEV
C 1.034 0.040
= (5 ug/ml) 1.240 0.105
= (10 ug/ml) 0.005 0.001
=7 (20 ug/ml) 0.008 0.001
1.600 "
1,400
1.200
1.000 - =
0,800 -
0,600 -
0,400 -
0,200 - T T
0.000 ; ;
C =3 23 =

(Bug/ml)  (10ug/mi) (20ugdml)
Fig. 4. The effect of essential oil fragrance from
Danggwi on proliferation of primary neuronal cell.

C : None-treated primary neuronal cell
*p<0.01 compared with None—treated primary neuronal cell.
p<0.01 compared with None-treated primary neuronal cell.
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Fig. 5. Protein analysis after administratin essential
oil fragrance from Danggwi.

4. Western blot £

E FRES AE7) Az A9
g W, Q8 BAL B ALY AE F
4, 34, 28 2 540 92 FE @
WASY Qats H7 adE #AHYT

1) Akte] Ixtsl 31 &

Hit TR 423 4% BAD, Caspase-9

¥ apotosis machineryS 14+s} 3}
O AL JAPPF oz M, growth factor
of o3 ABMEY HBEe] FLI L=
= AktY] 143l AHgS F3lete Ao
B ERM AY F 0% olFRe A&HH
2 QAFsAEo] dojupm, 1Akl H
14kst £ Aol YEhdS &
T3 244171, 48417 Fo ]

= o
A8 wgel BusAl olFolAn g

p=%
o

=

1 o Lo |o mE ok

b gaalA AAEH 143 F Ao &
£ Rt 28y 2443 AW
sle} Qastndol £5Ee RAT(Fig 7)
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Fig. 6. Essential oil fragrance from Danggwi
induces phosphorylation of AKT in differentiated
neural stem cell.

C : None-treated primary neuronal cell
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Fig. 7. Essential oil fragrance from Danggwi
induces phosphorylation of Erk in differentiated

neural stem cell.
C : None-treated primary neuronal cell.
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Fig. 8. Essential oil fragrance from Danggwi
induces phosphorylation of ERM in differentiated
neural stem cell.

C : None-treated primary neuronal cell.
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, AAAE So7 BEE 4 o o
4= 7| A X (neural stem cell)= TS
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BAAE 91 NEZ 23T § de AXo]
O ABENAZE W RSl w7
= %%91 Z7HMZE FHAx 9}@1

Ao FF AAA Wk ohE wx4l
Az #g @ BE M%‘Emﬂz—t— ¥
FEE] o} FFAAA 7)ALH, dvl,

2y, 923 GAY FFAAA HAot
A T sofol A Helg = A
2N7AZE71ME= basic fibroblast growth
factor(bFGF) 2} epidermal growth factor(EGF)
7b ZA7rd viAIE olgshd ABE7] AE
7h AdeRow FAHUAM AATE FA S
A Hedg? AGFe ABAEL AP W
S EFsta low olyd AAT= AL
AH HEE AFTE FAsHA D
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=7Fe g8t SEA = 7L¢] gk
AEREH o} 54 ddEZ] e
A glstodol st 7hg @Wol AREE o]
A= AL intermediated filament?] YZ<l

Nestin©] 2, Nesting A VIgo| &3l
TAAIE A o) stz FFAAEA 9 ‘Q’
A Tl ABE7IAEAA FAHHT}E 4
A=z Balshd A7 A /\]-(neurofilament)i
A Ft Nestin F3A+= 47019 axon® 3
N9 intron®. 2 FAFHO Jom, o] F
HA intronS ZSAEL WA, F
A intron A73EAY HA ol A Nestino]
d& £A3t= enhancer HTE dh= A
2 gefA AnPY. mek DAPL 94 S
stof o] A AAFE #FL F 3

Okabe" 9] 179} Zhang™e] <1 Igoﬂ A
HE F R0l v ABE7IAE
AAAE ofgshd HEF, WS
AEY ARuAEe 545 Bdske Ax=
3lA1Z 4 l=dl Epithermal growth factor
(EGF), basic fibroblast growth factor(bFGF,
FGF2), brain derived neurotrophic factor(BDNF)
59 Al 23] 217 E(neuron), A3AE
(astrocyte), 3]AF7]olulA| E(oligodendrocyte)
= Ham 5 q)rpeas

ol AE T AdMEE TFAABA 7+

Zo] EAstE MEZ nerve growth factor,

ot o wZ E
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ko, ] EREY ThEEE,, ER
o) TTEES L, THEME,”, R TEE
Msk,®, IR TEHET,, TAREME
TAA FRE, FiEE FKE FHE FiE
&, T, FEE &HEE R, BEE S
o] 371E o] &3 A JZmYHEC] AEo] Ut

e RIMLEELS BESIFEM &EHTE
Ao 2N AFA T st 23]
ojgo g™ A, Adt, Mg, 5o ojHor
2 ogyele e 237 (Angelicae
Gigas NAKAI9] ®z= o]gatn o,
M W EES L KRy HeEskH, B O
A8 olW, &% MHMmAIMm, FRHAEEIE
EEREN oF™ BUEASEER, File, MLESAYE, IX
O, BRENE BEES 5o s
Y g Hke sty ke Bely ®
e Mt i sARA S A Al s}
o ESE TRIEESIE &0 o] o B
M =ggo 2 A s,

A ATE EEY T3 AR B
2 coumarinA FEA Q1 decursin, decusinol,
nodakenetin, B-sitosterol, umbelliferan
nodakenin ¥ butylidene phthalide, BIE}
WB12, HIEFIAR Folm™ Frlage &
SHe SATFS e EFETY #EEwm T
’d¥#-2  butylidene phthali-de, n-valerop-
henone-o-carboxylic acid, A**dihydrophthalic
anhydrides} toh&Fe] HEAE, HIEMY B12, HIE}
RAF E-og.

Eigel Hd &
A A57E, 2

o R

7 Bglo] #e AFSaE BV ABETF
o) NAZINAME FHo2 BE 2 HEH
Aol A3 AT, BP gErhLel A4
N7ABENAEL} BE L EEh v
g AT, B8P glAnse] Al

T3 AFE FolE = QUth
NAZE7NNE #AS APAFo} EEE
o] 71¥ AFE Hlgo g B AFqM= 14
d d AFY wiel2HEH HAAE x3Hs &
g, st AAE7IAETS SR F
B ERRS At AAB=7|AE &3}
Fdes BESHoH FI F AEY F4
I s wXe FFS HHFOEH
B EREOl AAFE7IANEY 3o T4
of ouwst JFS wA =Tt wiste] #F

MTT assay < ©]&3te] A=

ERM ¢ 843 A=S SAIS
stel Axo SR A £X A
23t .

bFGF¢} EGF7} 3H7bd #jxE o] &3l
3 Ax g#Fe] AAT7 gAEES B
I JdAdo ™ Nestin GM3 DAPI &
53l AT E BFFozH AF

jus)
=
o 1%t o2

o X

wjotel el wjeFE AE AAE7)
AZeE AL AT 5 A

MTT assayS %3] Axe] Aldy 32

-
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AABEA T MTT assay
= ¥4 §5\—5}%°ﬂ ojate] Ao
44 7149l tetrazoliumS HAMS "=
H 4849 formazan®. 2 IJA) 7= AHE
HS ol&st= AAPHolY. formazan
FEE 580 nme| AN Hjrt =

A AAAN S0 FYRE AL 2

~

T I F PR
& At g FENM EH FREO A
woh FEF AEFH g By o

pg/ml, 10 pg/ml, 20 pg/ml &

,
2
ro
o

o
Li

oA e Tl Gepde & 5 8

o

W&o] FolE1 GFAPY wdo] =4 &7}
ste AoZ Hol EEF FRMol AAEE7]
AE7F AAEZ ZEststed S 7A
tal @ 4 9t

Al ol
o7 Yehdg®.

Akt= @ A serine / threonin kinase2] g+
TRE AZAAES A XAt FoA st T
A FAEE -, AEAE] S F=
o2 gud Qisla A s -t AARIAL
Z 912k3} A7) P79 BAD, Caspase-95
#] apotosis machineryE <14t} st 1 &
S oA o 7MY growth factorel <]

1

BEIIMZ et M@0l olX= F& -

3l AAMEL AEI =83 IS e
4 Akte] A3} 3 2L ZUhe MEe A
Aot AEL AW 5 pg/ml FES EE
ERMS A 23 AHHOZ p-Akte]
#4317 FAHQEE olHd AT KR
ERMS] T2 Akte] TAHET S
2H 2ahe AET ALHA HES 9|

[e:

st= Aol
Akte] ol 21s AL EZZE ERM
W do] B gt 92111 ERM @3

A 22 ol /‘ﬂ XMJ

g43t 717 C‘?j}%fl] gded 79
¢12kso]tV?. ERMS A EZ 20| 43S u
= AR A XEANEY FHHE =T sl
ailde HEZuy, Axue JALEe §
2ol P4 S JgLS mAG. EE FR
WS AR &2 gz Hla) EE &
RS A3 AEe ERM @ do] 914k
37 F7rEReH, A 3 1Al A
<] ﬂ*&ﬁ}ﬂ —Z—X*EJ o 48A)7to] Holw

Erk= MAPKs(Mitogen-activated protein
kinase)?] ¥ FFEZAD ME9 AHIFozn
Bl AlzErel] X% #EA7F &3, o]
AsE 3 AEdE ALstd AES F
A, A, £3 olF 5o =S wes
MstE o AsADAA I, Erk
o] 843 Sk Ao S4% Z3E ¢
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Rt & & Jed BE FREY F
AR p-Erke 4= S7h= w3k AX
o S F3rt SIS dojvtn JlE

B ,usqoﬂ/q
71 A Z 9 —roﬁo}

o] ®3tE FZstn ZatE Axe AE
=4 2 235 Fdke A4S st Ae=w
BEEy ol dPAFHE wHew F5
in vivo GejellA HPd HAB AR 4
< Tt AA AR2AZAY TheAddd o
g Aot EE BRI ANBE7IMES] £3)
b A9 A 235 vE AAs] Hrlet)
Aete] o 49 mdo) A g o 71
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v.2 &
EP A AAAZ X5 2] 4O F in vitrod
A ER BERIES ratd] HAHZ7|A L A

g & AdAMEe] £3), MTT assay, western
blotell ¢} 3 Akt, Erk, ERMY] <1231 #23}
A g2 22 222 AT

Ao 53] -

H 202 A 45 2009 -

ARSI B TR At
o gAML R S B3 S E T

2. MTT assayll A 5 pg/mee]
o AERI AR ERT

FEolA AHE

WY BHRIME-S Akt, Erk, ERM Y] 14132
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