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Effects of the Essential Qil of
Nelumbo nucifera Flower on Glioma Cells
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Dept. of Neuropsychiatry, College of Oriental Medicine DongGuk University

Abstract

Objective : Herb medicines are potential sources of useful edible and medicinal plants.
They are used as a drug because of their various biological activities such as
immunomodulatory, antiviral, and antitumor functions. Nelumbo nucifera have been applied in
Chinese herbal prescriptions to improve tissue inflammation. However, it has not been
elucidated on the effect of the flower of Nelumbo nucifera in cells.

Method : In the present study, to examine the effect of that on glioma cells, U87, the
essential oil was extracted from the flower of Nelumbo nucifera (NN essential oil). U87 cells
were exposed to different concentrations of 2-40 ug/ml of NN essential oil in ethanol. Cell
viability was measured by MTT assay at 24 h. To find out the intracellular target signal
molecule(s) for this antiproliferative activity of NN essential oil, phosphorylation of Akt,
ERM, MAPK or p38 proteins were examined by Western blot analysis. To study long term
effect of

NN essential oil in U87 cells, the image of cells treated with NN essential oil for 4 days
were obtained,

Results and Conclusion :.

NN essential oil was shown to exhibit antitumor activity in glioma cells, at a broad range
of concentrations of 10-40 ug/ml. The phosphorvlation of Akt and Endoplasmic Reticulum
Matrix (ERM) proteins which known to be involved in the cell death, were gradually
decreased to 2 hours after addition 20 ug/ml of NN essential oil. However, the phosphorylation
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of mitogen-activated protein (MAPK) and p38 was found to increase in NN essential oil
treated cells. NN essential oil treated cells showed decreased glioma cell number.

These results provide a possible NN essential oil~induced inhibitory signal for tumor cell
proliferation that is initiated by the decrease in Akt activity. Moreover, it is likely that the
activation of p38 is required for the NN essential oil-induced inhibition of tumor proliferation.

Key Words : Nelumbo nucifera, Glioma cell, Western blot
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2) FHRIKS Bid

Hzd 9% 8lgg ELE WUE U5,
n-hexane 2/ & il A A 48x]7 WA st
of %239t (Scheme 1). HA 3= F+ =
T AoFHA 7Hed B KhERKe 2
HEE YT FEI4E& ARG g, A4 F
9] n-hexaned FH3te] AASL GF A
o BB R (essential oil of NN) 1.3g&
At MEF APE A3 BlmFREKS
ggo 20 mg/ml °] HESF =0 F 0.2
microne filter2 o 33 A}

Ol' ﬂlo

Flower of Nelumbo nucifera
extracted with n—hexane
at room temperature for 48h

!

Hexane solution

l

evaporated in vacuo
Essential oil fragrance

Scheme 1. Preparation of the essential oil fragrance from the
flowers of Nelumbo nucifera.

3) AxFe AEaS

Aol A48 glioma U-87 M ¥+ Koean
Cell Line Bank ( KCLB; Korea )4 T9&
3ttt Al 2= 37°C, 5% CO? incubatorel Al
10 % Fetal Bovine Serum( FBS ; Sigma, USA
yol 3% Dulbecco’s modified Eagle's
medium ( DMEM, USA )& A}8-3of 8] %3}
At 2 BAE A3 FAAZE 100unit / ml
penicillin, 100ug / ml
Gibco/BRL, USA) (PS) &
Trypsin-EDTA(Gibco/BRL) &

streptomycin(
A7}t At
A et A
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1) AEZ wig

glioma U-87 Ax9 w¥d2 DMEM +
FBS 10%2(v/v) + PS 1%(v/v)E A3
o 7% 100 nm $2 ZHEE AIE3td A
£ 434t Conflunence’} 80%7F 5 <1
gl trypsin (05/100ml, FFFE) 02 A

558 Fo] ZHOE 3 2 x 1014 wje
stk AlE ezl 37°C, 5%9 CO° =7
A til 2-38 FAEH AQFHUT

X
KN
=
=
=

2) AIZBAHE

NAREAL

é A(MTT assay)

A 24E F43%7] 9
3] MTT assaylg)% Al 833} Si o

MTT assay:= $A 24 well platedl] glioma
U - 87 AIE( 5x10°cells / well )& 1247+ ]
3t T FBSE #HIM8IA] &2 serum free
medium, DMEM ( Invitrogen ) 2.2 x$&}o]
AA7HE< SEARF A7 3, 1, 2, 5, 10, 20 2 50
ug/ml =2 F7)AE st 24X o) &
< St

a8)a 3 - ( 45 - Dimethylthiazol -
2-yl)-2,5-diphenyl-tetra-zolium
bromideMMTT. Sigma) 2mg / mlE& ¥,
incubatorol] A 4 2+ uj & 5 5
dimethylsulfoxide ( DMSO; Sigma )& &3] A]
7 590nm<] ¥}l A  microplate reader(
Molecular devices, USA)Z 3L &
o MEX AEES ALdSAT

A EZA = (Cell Viability, %)= o233 2
ol A& At B TY #< controlZ 3}
o olde] OD. && A2 Y57 100%
o AYsta, yma F9 3% OD. &g %

£

WAz st ge AT F, Cell

Viability = A3 3] / control 2] o]t}
Ao grjdo] v A3 vlF YA

o B FEE V|02 HA 2ug/mld A
#3 50ug/mlE ¥&3std 5719 FZolA A
Al &ttt

3) Western blot ¥4 ©

AstaF AFAol oJg AANF HE F2
AAd 3 £HE AV A F AEF
of AXAN a77t T AEQ 40ug/mliFz=
o d¥E FEAE& A3t o] AEEZHH
Gl S F55 ZF iAo g western
blotE Al 3t}

BE AEZ AL BE 45A625
mmol/1 Tris-HCl, pH 6.8, 2% SDS, 20%
glycerol, 109 2 - mercaptoethanol) <l
boiling celle] &3] THEoj ) T HFe
bicinchoninic acid (BCA, Pierce)®-& A-&3}
Ak g ol A8 50 uge 4 - 12%
sodium dodecylsulfate - polyacrylamide
gradient gel (Invitrogen) 7] 4% H(SDS -
PAGE)2. 2 £# 5 %3, nitrocellulose paper
(Amersham) 2 &7t gi¥zdo] 4% we
Ponceau-S& @238t} duldo] &XdA &
AREE A2 01 % Tween 202 EFat
© Tris-buffered saline (TBS-T) & A< ¥
5% X2 Qo2 30& o} blocking 3t
ok z} gl e A9 A 4°Cell A 16A1%F
T HESAIZ F & TBS-TOlA 1084 3
AX g & blotS 22k A 9 A 123
A AT, 23 A g H 4E A
enhanced chemiluminiscence system (ECL,
Pierce) .2 3t Bl A& 7HA 8} 3T
Sl o] JhAIS R A" F£4L image ]
(LAS-3000, FujDE& o]&3tsich
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1. MTT of 28t Mz M5

2ol A% At ARFHE AT
178‘ ANEE 247 7ke] At H MTT
assay —% o] g3t AE BHEE FAsL
2238 %1 2 28 12 YeddYh #1 %

28 194 BE vke} 2o 40 ug/mlolA 10
ug/ml &} 9 FEd A T3] AXE &
BAE7F 50% o2 AstFEATk. Y
Sug/ml # 2ug/mlol A= 2+2} 58%, 56%<2] &
AEE Uehldd. 53 5 W 3 H&
40ug/miell A AE FAHEE 406%A1
10ug/ml# 20ug/mle] AE BA=s 47
39.9%, 37.9% S}

Table 1. The Effects of Lotus Extracts on Glioma
Cell Viability.

-7 =T celt viability (%)
C 0 ug/ml 100
500x 40 ug/mi 49.57495
1000X 20 ug/mi 39.92584
2000X 10 ug/ml 37.85183
4000X 5 ug/ml 58.27526
10000X 2 ug/ml 56.01045

Fig. 1. The effects of NN essential oil on glioma cell viability.

viabulity ()

Relabve

- 115 -



- EEE BRY0| glioma cellof o|x= &3 -

2. Western blot 24

1) Akte] B4 =

40 ug/mle] <33k
oA Agd & <its
Western blot &4 2.
gte] O AFE 139 22 ek 27 29
A B vheh 2ol stk AR{Ag A EA
B dxzTd v At AFAE At
ANZRLFMEL Akte A4rs7T AL

W, Alzke] A'25E FHEI} AT 3

=
':rz

3
I A

3} So] A& ol &3
7

W

[+ 0.5 1 2 h

I
|
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Time (min)

Figure 2. NN essentila oil suppressed Akt activity in glioma
cells, U-87.

The data represent the means * S.E. of three independent
experiments.

C: Unstimulated U-87 cells.

2) ERM ©93 g4z &4

40 ug/ml-»] A3Eg AHF S AAF
o A F ikt Ho] FHE o
Western blot ¥4 22 ERM9 A4 =E &
st 2 ARE 129 302 YUY, 1¥
3olM H= vpe} Zo] Astsk JRAS A s}
A @2 ExTo v A5 AHdE A
g A A DFA L] ERM @A) ¢lalksst
At om, A Tto] AGFE YT} A
3lx 9lv), 221} ERM @ o] <& W 3ls}
A ko mF ol= ERM ©uid o] Qitstgt
AstE A &S AALETH

1 (denatty in arbltr

Phospharylation of ERM protein

Figure 3. NN essential oil suppressed ERM proteins
phosphorylation in glioma cells, U-87. The data represent the
means T S.E. of three independent experiments. C:
Unstimulated U-87 cells.

3) MAPK (mitogen activated protein
kinase) ¢ 84 % &7
40 ug/ml9] A3tEF AFAE B UFA
o Mg & A3 o] FgAE ]%?‘5}
Western blot 4] 22 MAPK®] &A%
Asted 1 A7%E a9 52 YEAY. 1
S5l A B vk} Zo] dstd FHAE st
A @ Tl vE A5 FrAS A
g NZAWFAM LS MAPKS] 14tstrt S71s
At 5EFE A4 =7 Frher] AlEE] 102
of HauX o2 1, 30 FE HA At

7] A=A

=
=

nﬂ I 2,

c 5 10 30 60 (min)

Phosphorylation of MAPKa1
(denalty in arbitrary units}

Time (min} “

Figure 5. NN essential oil induce MAPKs phosphorylation in
U—87 cells.

The data represent the means = S.E. of three independent
experiments. C: Unstimulated U—87 cells.
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4) p33Y EHE A
40 ug/mie] Azt A

of A = A4 *‘—ETO] FAE

Western blot £4] 0 2 P389] SAHEE =4

st 2 AHE 21 42 JEHUY. 29 4

ol i whsh 2ol Asty FHAe sl
A e dxpel va A5 A4Ae A
3 NARFAT ERM 99ae] 2A4sis}
Zobsbdnh 2 p3ee] QAAksHE 108
7 ol 7 g or 08RH F7hEol
Zae .

Phasphorylation of p38
{density in arbitrary units} -

10
Time (min)

Figure 4. NN essential oll induced p38 phosphorylation in
glioma cells, U-87. The data represent the means *= S.E. of
three independent experiments.

C: Unstimulated U-87 celis.

3. NN essential oil 2|3t glioma celiel &4
24

50000 S S A5G A e Aed 47
REATS} 2] MEE 197 4%0) Xy
% AEse Yoty Was 19302 e
WATH 293 o)A B ule} o] AskE H

g A 1934 42 A7 F AARE A
£} gty Wsl 47 37 Yegd. o
dm AEd tmoz Aede] AEo] 44
4 RAe 2 5 o

T H 199 H 28 2008 -

Control

Lotus 500X 4d

Lotus 500X 1d

Fig. 3. 2 5006 31A 8t oistet e
celle] AR,
C: Unstimulated U~87 celis
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Bt 5% Bt (Nymphaeaceae) < £o]H
waka ko O, Kol EReste (REH
&) WX E HElL REES SO, BIEE
ATH, — MRS, EE/CED. IR, W
s e 3t veg AAHAI L & M A
Y, He Ag $XE ¥y ofyz, 54
gol 29 wj$ Fox sHvh. A€ EF,
Wik, (bt & so] vk sto] EKE, WS, M
W, R, i 52 F24 ’H%M (HETH
KAL) Dol A% A% S B, ﬁ&
B ole 83, (HRAE) PN e i
W st o, (AR PolME i
W AMYER" S A JEJEI (RE
) Dol A= EOM, B, B,
HE, BER Y dFsm A

SEE el AL B %:oﬂk] gaFo] 07 %
o]l HE L BT 9F0 R JAHEHFHE &
esteaR 2% 2 23RSFAF 2T 0|0h
o] 7}&d A2eHZFS metylhexadecanoate”}

4ol

7 ol g3 tFeEE 912 -
methyloctadecadienoate 2, FA4 ¥ W3 A&

742 o 2 2 F o,
HAES kg Tl walel, &7 Y
B¢ o= Wk BRE FY BT
A vl 9L AFe} A5 a3
=

AEEN, &+EEH FHFZES 2 /1Y
ZREHE ZAE T A F A HEH §45
o] gARstE A3 HEEFol HUEH,
w04 &5, gxdtolny, BEW 59 4%
A ot £37F A& ;i.S‘LE 2l=R:120n]
H sy,

o83 HEIE FE 0] 4F5uES AAAT
= 27 Qe Aog A don 17
Ho g2y U2¥%F G E (peripheral blood

mononuclear cells)2] A EZ 4 7]{cell cycle
progression) & ®3A| 73, ALl EFIQ] A4
AAE B8 FgSukSd aaUt e Ba

SR 19 M 2% 2008 -

7} oIk,

HAAA AA2F AL BAdte] FoJeH
o2 o]Fod Af2+ Hitk A AHLF
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FEAY A7 231 Fol dNe, EEES
o] &3 AFWF AE B4 Ao B AT
= dfich

A EEE Filhke] AFLE A2 F
Ag AAANA FLEFHRIT JE7HE LotE7)
A8 E A7 M= MTT assay HS o] &3
AE A% Western blot 248 53 AX
AE F Abde #ojstE Akt, ERM, MAPK,
p3Re A3 A%, GAENY YHoz A7
AFAE] HewistE BASAR, A
£ o8] AARFAE] F2o] AAHAY
S gtk

MTT assay & ol &3 AZ 4= o
33 9 57t 0%Y A NFRFA
T AT 100%F o A3t FRHYS
AARFAL A BE A5 BF 60% ©]3t
o] X BAHEE VYU ol WS B9
o dFE F2d FEE GAEE APENE &
AttE SAE AASE Aotk e 40
ug/miel A 10 ug/ml &} A5 {4 F=ol
A F3] HE AEE) 50% ol = ASEHSA
A vt Sug/ml # 2ug/mlo A= zhz}t 58%, 56%
of HEES YT B3 =5 & A
< 40ug/mlolA GMIE AEEL 496%A 1,
10ug/ml3} 20ug/mle] A¥E AEEL ZH7}
39.9%, 37.9% At} ol& Holx 10ug/ml°l’*
o A% F&9 FE7F Hojok 50% ol &
AXE AMEANE & 3, & 557 €55
UM E AME 8 Eo] ErE AL olge A
< AASE Aot
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Azt FHde HEeA & gz v )
Y HE g ABAFAEY
MAPKY] <l4tslzt 7k= it 585 H &4
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