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Abstract

Objectives :

The glial cell, located in between the blood vessel and nerve cell, takes charge of the cell
support, nutrition supply, elimination of body waste, and cell action. GagamSohabhwangwon
(GGSH), a chinese traditional medicinal prescription has been used orally for the treatment
of seizures, infantile, convulsion, stroke and so forth. This paper examines the effect of the
GagamSohabhwangwon(GGSH) essential oil on cell activity and anti oxidation.

Methods :

MTT assay methods were employed to measure the cell activity based on the amount of
the GagamSohabhwangwon(GGSH) essential oil by using primarily cultivated glial cell. In
addition, this paper measured a viability of the glial cell after a protein active retarder
control to confirm the multiplication of the cell and examined the cell extinction by the
active oxygen, an extinction shielding effect with different amount of the GagamSohabhwangwon
(GGSH) essential oil to observe anti oxidation. Furthermore, this paper measured a
viability of the cell and phosphorylation(phosphorylation) of the protein which affects the
multiplication of the glial cell.
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Results :

Conclusions :

Key Words :

When controlling the amount of the GagamSohabhwangwon(GGSH), there was a multiplication
effect of the primary glial cell, the multiplication of the cell was dependent on the density
of the GagamSohabhwangwon. The multiplication power of the primary glial cell was
suppressed by PKA inhibiter (H89). In compliance with the active oxygen the extinction of
the primary glial cell was dependent on the density of the GagamSohabhwangwon, there was
a shielding effect of the cell extinction when GagamSohabhwangwon(GGSH) was preprocessed.
When inducing the multiplication of the primary glial cell, phosphorylation of the Akt,
BDNF, CREB, ERK and ERM were increased.

Based on the results, GagamSohabhwangwon essential oil will have the effect which activates
the nervous system cell and protects the cell through anti oxidation.

GagamSohabhwangwon (fiajiansuhexiang-yuan), Glial cell, Primary glial cell
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Table |. Composition of Modified Storax Pill

Prescription
B e EE
Bepd Borneol 22.86 g
HEE Styrax Liquidus 22.86 g
ZBE Benzoinum 22.86 g
& Helenii Radlix 22.86 ¢
& Olibanum 22.86 g
TE Aquillariae Lignum 1714 g
T& Caryophylli Flos 22.86 g
BE Santali Ligum album 22.86 g
EHF Cyperi Rhizoma 22.86 g

RES 200.02 g

2) MkERAETT F71He] Az

IRERAETC 200 g EUE TR o,
nhexane 2 /& Y31 A2 A 48A17F WA
st F=3FATHFig. 1). WAste &t 12
A7k 198 A ojF=HA 7 B K
W Egr|de]l FEHEE AT FERS

CR

o] 7}35 e, A<l p-hexaned
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AASL = A0 e il 19 297 g
< AT

AEF A4S A8 il F7)dS gt
< % Dimethyl superoxide (DMSO)°l| 50
mg/mlo] HEE A & HFHOZ clean
benchol| 4] pore size 0.2 um<! syringe filter
(Nalgene, USA)Z o3ttt 1Y o
g %@ DMSO°| 3]43ste] 20 Coll B3
Ssich7h gl A3,

GagamSohaphwangwon

extracted with n-hexane at room
temperature for 48 h

|

Hexane solution

l

evaporated in vacuo

|

Essential oil fragrance

Fig. 1. Preparation of the essential oil fragrance
from GagamSohaphwangwon.
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1) &3k wiF AEw
culture)

AARAEY wFe L9 Wl ut
2h, Bold A sk | FHe HE AM-SAT
ks "4”30]-‘34 menings®} blood vesselsS
AAG F HzHe Bistd NEES 5
3 150 cm? flaskel 5x10°9] A|¥XE ¥y
d W F wAE ZotFdd. 1 o
deol Ak AZ7F Ak Fof AME-ska
10% FBS7} E°17F DMEM/F12

A3 (primary glial cell

o

2) Al GAAE S (MTT assay)

rJ:_

ot ol -

MIT (tetrazolium3-(4,5-dimethylthiazol-2-yl)
-2,5-diphenyltetrazolium bromide, Sigma) assay
= Sladowski® "W wel stk
MTT assayv ©54 aazgo o3te] =
T #8244 7]FQ MIT tetrazolum=
AN S He= v484d9 MIT formazan
o2 #AANTI= HEY THE ol&dte

A AR o]t MTT formazan® &3 %+ 580

nme] SFAA Hejrk =6, o] selA

A" FF=v MEZE Zolda tiAb}

PGAE AEo s FLYS wkd Y,
MTT assay= -+ 12 well plate®] glioma

primary glial AE (5x10° cells/well)S 12
Al 7ZF vjekdt & FBSE H7}8HA] &2 serum
free medium, DMEM/F12 (Invitrogen)=
wgste] 1641 A7), 2 F
TE SRS EITC il FrdSs H7beo
48Xt <t i ket A

71231 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyl
-tetra-zolium bromide (MIT. Sigma) 2 mg/ml
E Y3, incubatorolA] 4A]7F uviSk3I ¥
dimethylsulfoxide (DMSO; Sigma)=Z &3} A]
# 580 nm<e| 7oA microplate reader
(Molecular devices, USA)Z F3E=E 574
ato] Alx AESS ARt AT

ME AEE (Cell Viability, %) T3}
2ol HoE At BT S control
2 3taL olmje] OD. #& AE HE=7}
100%2tx AFosta, ywx Fo =AHI
OD. &< ARz &iks shd t=3 2o

Cell Viability = ( 23 X] / control )

a2 A A9 PKA inhibitor (H89),
PI3K inhibitor (LY294002), MAPK inhibitor

(PD98059), phosphatidylinositol ~ 3’-kinase
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inhibitor(wortmannin 30nM)=  HIKERA &
T F7INE Aesty] 0%l v A A
2lakal 48A17F Foll AlE AEES MTTH
o7 APt

4) Western blotting analysis

Western blotting analysise= A d5¥
ol #Hstd AYHUY. B
JEAES 7E 4FA (625 mmol/1 Tris-
HCl, pH 6.8, 2% SDS, 20% glycerol, 10%
2-mercaptoethanol)Woll boiling celloll <] &}
NS H Tk @A AL bicinchoninic acid
(BCA, Pierce) S Al&3tAth AHd oy
A A8 50 ugs 4-12% sodium dodecylsulfate
-polyacrylamide gradient gel (Invitrogen)
A7) 954¥ (SDS-PAGE)e.2 #ZHa,
nitrocellulose paper (Amersham)Z %Fth.
w@ejdo]l &7 ¥& Ponceau-SE HA 5}
of @uidoe] A SAMES st
01% Tween 202 X%l Tris-buffered
saline (TBS-T)o.2 A2 ¥ 5% EA &/
o= 308 oA blockings}ait}. g Q143
Akt(p-Akt, Ser473) 2 Akt @A (Cell signaling
tech. USA), BDNF, B-actin, & <14+s} CREB
(p-CREB), CREB, 3 <14F3} ERK (p-ERK),
ERK, & <14t3} ERM (p-ERM), ERM¥} &

= MAx &

A 4TAA 1647 B BN F e
TBS-Toll A 1024 33] M3t & blot= 23}

A e} A IAZEFERE RESAIZ T 23 & v
< & w8 M enhanced chemiluminiscence
system (ECL, Pierce)o.Z <3t @A
7k skt @l e px st 9l g F
212 image ¥l (LAS-3000, Fuji)E ©] &3
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BE S Hog EF WA (mean+S.D.)
B 7y APEge] FAYH £
window-& SPSS Program®] one-way
ANOVAE A&t om, A% HF2 Tukey
test% =8 AZsIA AA Ade EAH
1 #9492 pgkel 005918k 3ol ]
& Aoz AT

1) SEo| BE ARLAL] F4 24
MEFHAET F19e AR APALAZ

(PNC: Primary neuroglial cell)ol] *2|g+ 2
Z 0.1-10 pug/mle] FZolA AE7}E eFhe]
F2E stRen, 20 ug/mlgl sEE Ag
P& o, AstA Bk = wleh oF 90%4
T o F2¥o] SIS & 4 UthFig. 2).

PNC Vs SH
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160.00
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80.00
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40.00
20.00
0.00 L

oug/ml 0.1 0.2 0.5 Sug/ml 10 20 50

ug/ml ug/ml ug/ml ug/ml us/ml ug/ml
Drug concentration

Fig. 2. GGSH Essential Oil-induced Proliferative
Effect in Glial Cells.

Primary glial cells were exposed to different concentration of
1-50 ug/ml of GGSH essential oil in EtOH. Cell viability was
measured by MTT assay at 48 h after GGSH essential oil
addition. Data, expressed as percentage of control (Con), are
the means%S.D. of three separate experiments.
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48417 o] #F3t A 70-80% = 52
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B} 20 pg/mle] F=2 P& w, 5-10%
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PNC ¥s SH
200.00
180.00 — —
.. 1s0.00 — s
3% 140.00 :
% 12000 -
g P —+—oan
= 100.00
2 so.00 i 1}
S 60.00
©  an.00
20.00
0.00 .
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Drug concentration

Fig. 3. GGSH Essential Oil-induced Proliferative
Effect in Glial Cells.

Primary glial cells were exposed to different concentration of
10 or 20 ug/ml of GGSH essential oil in EtOH. Cell viability
was measured by MTT assay at 24, 48 h after GGSH essential
oil addition. Data, expressed as percentage of control (Con),
are the meansxS.D. of three separate

3) F2ell #BAste ATAAE Potr7]
At AAA A
PKA A171¢] H89E AAS o LA

v E;'(
AFuAES] FHHo] HA3 HolFe<
E )

SH ¥s Inhibitors

250.00

200.00

150.00

100.00

Viability (%)

60.00 —

0.00

Normal 5H Ha3 LY PD Wort

Fig. 4. GGSH Essential Oil-induced Proliferative
Effect is Dependent on the PKA Activation in
Glial Cells.

o

o -

i)

Glial cells were pre-treated with PKA inhibitor, H89 for 15
min before the addition of 10 ug/ml of GGSH essential oil
in EtOH. Cell viability was measured by MTT assay at 48 h
after GGSH essential oil addition. Data, expressed as
percentage of control (Con), are the means+S.D. of three
separate experiments.

0
3 MMT assay® A|EZAE @E% @%6}—9}
o 2 Ay AESA] F fr
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PNC Vs H,0, (24hr)
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g
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v {
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Drug concentration

Fig. 5. A Does—dependent of Ho0s.

H2O.—induced cytotoxicity was measured by MTT assay in
glial cells. Cultured cells were exposed 50, 100, 200, 300
and 400 uM HO, for 48 hours. Data, expressed as percentage
of control (Con), are the means+S.D. of three separate
experiments.
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5) MiEER&EITL Axe & AL 9
& AE =

ImdgRaET F7192 10 ug/mizt 20 n
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PNC Vs SH 30°_H,0, (24hr)

180.00 E—

314000
820.00
00.00
2o
=60.00
20.00
0.00

SH 10uM SH 20uM SH10UM_H:0; SH 20uM_H,0-

Drug concentration

Fig. 6. Dose-response Relationship of GGSH
Essential Oil for its Protective Effect on H:0»
—induced Cytotoxicity by MTT Assay in Glial Cells.
Cultured cells were preincubated with GGSH essential ol
for 30 minutes before exposure to 10, 20 uM H.0> for
48 hours. Data, expressed as percentage of control (Con),
are the means£S.D. of three separate experiments.

Phosphorylation of AKT
(Density arbitray units)

C g 10 kil 60
Time
Fig. 7. GGSH Essential Oil Induces Phosphorylation
of AKT in Primary Neuronal Cell.
primary neuronal cells were treated with 20 ug/ml for 5, 10,
30 and 60 min. C : non-treated primary neuronal cell.
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Fig. 8. GGSH Essential Qil Induces Phosphorylation
of BONF in Primary Neuronal Cell.

primary neuronal cells were treated with 20 ug/ml for 5, 10,
30 and 60 min. C : non-treated primary neuronal cell.

3) CREB ©@1d 9] <12t3s} =73

oAy FHAASAA AARAIAZE & &
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Fig. 9. GGSH Essential Oil Induces Phosphorylation
of CREB in Primary Neuronal Cell.
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Fig. 10. GGSH Essential Oil Induces Phosphorylation
of ERK in Primary Neuronal Cell.

primary neuronal cells were treated with 20 ug/ml for 5, 10,
30 and 60 min. C : non-treated primary neuronal cell.

5) ERM ©¥ o] 14k} =4
A
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9l th(Fig. 11).
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Phosphorylation of ERM
(Density arbitray units)
2

100 { oy ‘ *‘

C g 10 W 60’
Time
Fig. 11. GGSH Essential Oil Induces Phosphorylation
of ERM in Primary Neuronal Cell.
primary neuronal cells were treated with 20 ug/ml for 5, 10,
30 and 60 min. C : non-treated primary neuronal cell.
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A Ao £ Fol =3 =8 HE o} A a1 YT,
<, F0EHW 9 HEASH AAAS 5 7 A= 404 o] 7} H™ A HAxkel] 2
T AHES s Bk =3 A4 A AL Zgo] FAadty] wiimo] duA=
o A Hst Aaz gird AikstE awF AA ALEA g A3Hor, 7}
T Ao uig iEd B2 AF T)w AEES AfradzZS AAS L, AZE B
Foll & of7|ste AoE dHA Utk A 33l FbetE Z(antioxidants)S @ AJAH
7|(free radical)S A£AT F v FIE stAl Aok 2% 7] wEel HAEe] Abd
(free radical scavenger)o]ut #3bstE A A &3] AlFEE 404 o] Fol= 2hstA
A% 2 PASAE T FELS AE Aol tigh HP=7 § =k’
Aol AstA ZE 2ol o3 &40 2 HE gl ok
Bod) = F AS o= A ANAAE MFRFHeRE AA FFAAA
FrstAle dg HIATFE AT of TXAAAZ YE § Q=T ] o 7lol=
7+ A B =3t Foll FAFAHQ ddew AME 8 FFY ABuAMESC] A3
Zhggthe Abdo] W AIHA =shelA Bl DxAAANE E2AEY F2Haxon)S =¢
AYANZAZA Y A E FodHe o A FZ(myelin sheath)E FAdsh= Rk
7 AP Q. AT FgasiAE = (Schwann cells)9]— 217374 (ganglia) ol =4 3}
A, A8 2 859 A Fo= Q5 DZABMEE ARG A4 E(satellite
Aol Alghg wEa Qi) whEbx Hoh b cells)7} tngf}E}. ZZNAAN EA 5=
kil gt FAEAE dAE = MAE ANARNMEES] Fv AAAME 2F 104
HARMEE R E At ste A7 2dd) AEolyt 2 A7I7F AAAE HIE A7
AP Aet. FakshA o dide A F 34k Zoll FFABANA A st A F-9)
st A AAEAAA A WA 4HsHA = ABAES} Bzet WA EZE ov]st=
o] A2 «le] H+ free radical gliave 1] 2=olA fFafish D24 glue(ohal)
2 AN A AAE A G £ 53tk & ABAMEE ETFeE A4
Gast=de s 9lon, SODS & sta AAS F= JlevE " Atk A
AEAEEY A A A A8 o T FHZo AFE ol ABuAEESC] de
A3 b A HAFASAZ AT g AAGES Hojuhd g3t 95 sh=
Wako] A ok B AEE &4 H ZAoew BuHy Uty FFAAGA A EA4 3t
o|ZHY FUHE z7HA AMogRYH A = ABRAEE A FAA E (astrocytes), F]A]
= =

B337] 93 oy taEA HAgA WA E(microglia), 8]% 710} M2 (oligoendrocytes),
FHu @ast o] WAUZ ek E(ependymal cells)7t ShTh.

2 ols FAeAE] w4 } el 3 AE gostol = AGA, s=EA TF =
4o st A57F I } . =W 4 7l ik B, afl, =% S #d
oA el FFatstAl i ‘E?—E AA FAS  Aa, AT H oY BE2 Lol &
A, AABHAZEZ A, IF=FAA H ot st ok A7M FEE HE,
AFH7FE AEE FHOE A7V olF MM He dAE FHse 9T
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