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ABSTRACT

Apoptotic effect of aqueous extract from Angelica
decursiva in FaDu head and neck squamous cell

carcinoma

Shin, Sueng-Min
Advisor : Prof. Su—-Gwan Kim, Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Recently, biologically activity from wild plants used in herbal
medicine have been the center of interest. Angelica decursiva is a
common wild plant that is indigenous to china, Japan and Korea. The
roots of Angelica decursiva Fr. Et Sav (Umbelliferae) have been
frequently used in traditional medicine as anti-inflammatory,
antitussive, analgesic agents and expectorant, especially for treating
cough, asthma, bronchitis and upper respiratory tract infections.
However, it has been unknown the anti-cancer effect of the Angelica
decursiva in oral cancer cells.

In this study, to explore its anti-cancer effect on FaDu head and
neck squamous cell carcinoma, we examined whether aqueous extract
of Angelica decursiva could inhibite the cell proliferation in FaDu head

and neck squamous cell carcinoma. To understand whether its cell

— 1l —



death 1is related with apoptosis pathway, we performed DNA
fragmentation, western blot analysis. The aqueous extract of Anglica
decursiva induced apoptotic cell death in FaDu head and neck
squamous cell carcinoma in a does—dependent manner, as determined
by MTT assay and DNA fragmentation analysis. The formation of a
DNA ladder was observed by treatment of the aqueous extract of
Anglica decursiva.

In addition, western blot analysis showed that aqueous extract of
Anglica decursiva decreased the pro—caspase 9, pro—caspase 7 and
activated cleaved PARP .

Taken together, these results suggested that the aqueous extract of
Anglica decursiva induced cell apoptosis in FaDu head and neck
squamous cell carcinoma and may have utility as a future anti—cancer

therapy.
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II. A5 2 =Y

1. 4845
vt U2 (Angelica decursiva)< &s 2 SH A <Foll A G918k 100%
R 24X FESIAT 5 F &Y ot FEAASS vE4x

e

|

O

A A Eoll ol AE wjFlo] 3Aete] A& pro-caspase-9, 7,
PARP (Cell Signaling Technology, Beverly, MA)%} actin (abcam)<
dato] Abgstdon 7 EF A A FE L analytical gradeES T3t Ab

O

2. MY E F&E9 Ax

vlo) U & (Angelica decursiva) 500 g 3712 o] &3t st 71+
2 e 54 29 100% WgES ¥ol 2443 ¢ FF st 22
WHoR 23] WHE & % Oﬂjﬂrxli of gk 5 S w55k 50 g&

& F %ol n-hexane, ethyl acetate, n-butyl alcohol 2 & Z}7}+
nj E3sle] 84 =S FAAX o] 10 g9 F8A F=

.
=
=
S84 FEES B RS Aol 4ol Ag starh SR
%

3. Alx 8|

FAE A E(FaDu, ATCC No, CCL17)= 10% fetal bovine serum
(FBS, Gibco BRL, Rockville, MD, USA) % & A(100 xg/ml penicillin,
100 Unit streptomysin)7} $FHF¥ Dulbecco’s Modified Eagles Medium
(DMEM, Gibco BRL, Rockville, MD, USA)& AH& 3} ith



4. vty & 84 F5 59 High-performance liquid chromatography
(HPLC) #4

vt U (Angelica decursiva) 78743 5% 1 g% 575 5 mel =
¢l % 045 mm syringe filter® filterdto] Ao Agalgct B2A 4
< Agilent 1100 series HPLC system(Agilent Technologies, Palo Alto,
CA, USA)E o]&3lod CAPCELL PAK C18 AQ[10 mmlID. x 250
mm(SHISEIDO Inc, Tokyo, Japan)] Z & & A}83%th. HPLC °]&/d &
"] 2 solvent AT water, solvent B 100% methanols AF&3}% 4L, o]
FAY AL 25 ml/mine FE2® 0-20 minZFA 5%, 50 minZ}A|
50%, 55 min7}A 95%, 65 min7ZFA] 5% methanol 1S 2 F 65 mins
kA4S s T HPLCe #8d A2 210 nm, 230 nm, 254 nm,
280 nme] UV detectoroll A 7 =3} T

5. MTT assay

vt u2(Angelica decursiva) 587 FZ=&Eo| ts FabDu 745 &
Az YEES ZAEY] 9J8ke] 12 well culture plateoll 3x10° cells/well
M3EE seeding 3Fal 12217 o vy (Angelica decursiva)= F-H
&1 F 3 (n-hexane, ethyl acetate, n-butyl alcohol)dle] A& FHE3}
FEA FEES U T2 (10 mg/ml, ng, 20 mg/ml, 30 mg/mé, 40
mg/ml, 50 mg/ml) 1 WA Z+zb Akt 24A 70 & A3 12 well
plateo] U+ WFAS AA I+ F 950 W DMEM #iFdz 50 w9
3-(4,5-Dimethylthiazol-2-y1)-2 (MTT) &4 H7}stAth. MTTS o]
H7FH 12 well plateE 37C2] 5% CO, vl 7]l A 4A7F wH-S-A| ZA T}, i
GBS AASI DMSO 1 mb H7Fste] =52 F 96 well culture plate©l
100 W= 5 3Fal phosphate buffer salineS 100 W= 3] 3}¢]
Microplate Autoreader ELISA (Bio-Tek Instruments Inc., Winooski,
VD)E AH&3ste] 570 mollA F3=E S48t AE AEES 26t

o,

N



6. DNA fragmentation assay

DNA ¥4 @48 ZAet7] 98] 3x10° FabDu F4% SAZE 12
well plateol] #jFste] 12417 & vy (Angelica decursiva) 873
FEES Y 22 (10 mg/ml, 20 mg/ml, 30 mg/ml, 40 mg/ml, 50 mg/

) 1 pe® 247 Aelste] 2442 F 1500 rpmOo & 5% Fob Al e
3to] AIXEE £ gdt. 7" AEE 500 pl lysis buffer® &3] A]
57C incubatore] 1 A]7F E<¢F v+& A7l 3 12000 rpme & 5 ¥ ¢
AR st FFAe AMEE FHA &7 &% phenolichloroform:
isoamylalchol(25:24:1) solutions 23 A2l A 5 & &< vk8 g 7 <
A &2 sl genomic DNAS #23tAth. 8 3%F genomic DNAE 24] 2]
100% ethanol@} 1/10¢] 3M sodium acetates 2©] -20Tol A 1A 7F dbg-
3t 5§ YAEE dte] genomic DNAES 532t Genomic DNAZ 70%
ethanol® 13] wash3dt & 44#2 &to] genomic DNAO] 32 SHF=
23] A1 A ethidium bromide’} £33 15% agarose gelS ©]-&3F] 100
voltageol 4] 14|17+ A7]9% 3Fe] UV  transilluminator (Spectronics
Corporation Westbury, NY, USA)3}o| A genomic DNA #24& #3233
t}.

7. Western blot analysis

3x10° FaDu F72% UAELE 12 well plate o W F wouz
(Angelica decursiva) T84 FEE& %43 =210 mg/m, 20 mg/m,
30 mg/me, 40 mg/ml, 50 mg/ml) 1p® ZFzy A glsko] 24417 % 1500 rpm
o8 5 B Fo fAAEY st AEXE 4F 3T F phosphate buffer
saline® W A& 3}a1, protein lysis bufferE o] &3le] dhuwad e &
3l & BCA Protein Assay Kit (Pierce, Rockgord, IL, USA)S o]-&3}
AgaArk 20 pg @M AS 12% SDS-PAGE geld loading 3+ %

voltageoll Al 1 AlZF &<t A719E AT Gel AollA 2 @ oz

2

—_
=

5

rlo

western blot analysise F33t7] 98l polyvinylidene fluoride (PVDF)



membrane ©l| transfer 3 %, blocking solution (5% BSA in TBS
containing 0.1% Tween-20)& ©]&3}o] 1At &<t blockingsl i th. 12F
A pro-caspase-7, -9, PARP (Cell Signaling Technology, Beverly,
MA)3} actin (Abcam, Inc)S TBST (TBS containing 0.1% Tween-20)
= o]&3to] 1:1000 H&= A * 4T oA 16A17F &<t vHg-3kAth
TBST (TBS containing 0.1%6 Tween-20)& ©]&3}o] A H A& 3 23}
A anti-rabbit (Amersham Biociences, UK)+= TBST (TBS containing
0.1% Tween-20)E5 ©o]&3to] 1:1,000 H&= 3]Aste] 1AIZF HES &
ECL kit (Amersham Life Sciences, Arlington Heights, I, USA)S o] &

3lo] western blot analysisZ =3 &} tf

8. AR FANAY AA

2E AYAHAE mean + SEMO 2 YERY S, AE T 719§
A AAL ANOVA F9 Student's t-test= 3}%3@ Value7} 0.05 7]
T (p < 0.05)9] AFollA FAA fFeldol e AR T
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Figure 1. Partitioning scheme of n-hexane, ethyl acetate, n-butyl
alcohol and aqueous fraction obtained from the crude methanol extract

of Angelica decursiva.



2. vt Y& (Angelica decursiva) €] £83d F&E°] FaDu AX A%
AAo v X&= &7

FaDu F74% A ¥l vty (Angelicus decusiva) W& FE55
F-E] n-hexane, ethyl acetate, n-butyl alcohol2 ©]&3le] &nj #3
oA o AxgF oA EdE Gl
thekal H% (10 mg/m, 20 mg/ml, 30 mg/ml, 40 mg/ml,
50 mg/ml)E ZH7F 1 WA A ske] 24412 & MTT assay = G333t

rot
o
i
il
K
o
o e
o
B
op
oX
o
i

hexane, ethyl acetate, n-butyl alcohol &"j #3 F&5

th 1 A3 n- f
A A EAA 10 mg/ml A 23 wellol| AH-E Al EA o] 50% o]3tE 7+
A2 g9 T F Yoy, 8 FEEANNE T Fﬂ—é*—igf’n AN 32
o]l AAES FRSEY T n-hexane &V 3 FEEAA MEAZH

o
N
)
ol
o
=)
o
N
N
B

2lal, 71 th& ethyl acetate, n-butyl alcohol &uj
o

5
3 2% 20x F84 F2E o8 MEAY oA B} ASL
o



FaDu (24h)

120

100 1

80 A
g =4=n-hexane layer
ﬁ 60 EtoAC layer
E == BuOH layer
6 40 7 == water layer

20 A

0

0 mg 10 mg 20 mg 30 mg 40 mg 50 mg

Figure 2. The dose-dependent effect of the n—-hexane, ethyl actetate,
n-butyl alchohol and aqueous fraction on the growth of FaDu head
and neck squamous cell carcinoma. Cells were treated with various
concentration of FaDu head and neck squamous cell carcinoma. Cells
viabilities were determined by the MTT assay. The percentage of cell
viability was calculated as a ration of 570 nm. Results were expressed

as percent of the control.

3. vt Y& (Angelica decursiva) &4 FEES& HPLC £§

vy uE(Angelica decursiva) T84 FE+ 200 mg/mlS  waters}
methanol F7HA] o]57¢ &wlE o] &3to] 25 ml/min®] F%5 2= 65 min
22138 A3 210 nm, 230 nm, 254 nm, 280 nme] UVl A thekst A &9
peak”} €215 A tH(Fig 3).



el A 210 nm

m JJ \ JUMLWUUMM\L

b 230 nm

’“E;QMJL__ i Aﬂ otk |

G 254 nm
2000
16500
S 280 nm
1400
on
800
80

Figure 3. Detection of aqueous extract of Angelica decursiva by

Agilent 1100 series HPLC system. The agilent HPLC chromatogram of
the aqueous extract of Angelica decursiva was detected at 210 nm(A),
230 nm(B), 254 nm(C), 280 nm(D). Separation of the aqueous extract
was achieved at 45°C on a CAPCELL PAK C18 AQ column with
dimensions 10 mm. x 250 mm using a one step linear gradient and
flow rate of 25 ml/min. Mobile phase A (water) and B (100%

Methanol) ratio where changed run time was 65minutes.



4. v Y& (Angelica decursiva) 84 F2E9°] FaDu AlE A% A9
n A= &3

FaDu +74% A Xl wlouvE(Angelica decursiva) T8
o3k ICs B MEARE A B35 ZAtet7] S8 84 FEE5 0
st 5% (10 mg/ml, 20 mg/ml, 30 mg/ml, 40 mg/ml, 50 mg/ml)E 2z 1 u
A A ste] 2447 & MTT assay = stttk 2 23} FaDu 774
oobA|Zo 4wt U E(Angelica decursiva) T84 FEEo0] FRoE
Hom AFEALS Fads Fdsd e 50 mg/ml F=olA 1 pl 2
<}

AN
AEANA oF 50% A% ATl waFe #He F An ot

~

(o]
(Angelica decursiva) 584 FEE9 1Cs WHFEAAFES] 50 mg/ml Y-S

s AtHFig 4).



FaDu (24h)

xx
%
%
*x
x%

40 -
E.D - l

0 - ' ' . ' : ' .

Control 10mg 20mg 30mg 40mg 30mg

Cell viability
& ;oo
-

Figure 4. Effect of the aqueous fraction extract of Anglica decursiva
on cell viability in FaDu head and neck squamous cell carcinoma. Cells
were treated with various concentration of the aqueous extract of
Angelica decursiva in FaDu head and neck squamous cell carcinoma.
Cells viabilities were determined by the MTT assay. The percentage
of cell viability was calculated as a ration of 570 nm. Results were
expressed as percent of the control. Each data point represents the
meantSEM for three experiments. *P < 0.05 =*xP < 001 as

determined by the Student’s t-test compared to the control.



5. Bty YyE-(Angelica decursiva) &4 FE 29 93 FaDu 4% ¢
M ¥ genomic DNA9 43} @ A x¥s3

vt yU-E (Angelica decursiva) T84 FEE 9% FaDu +44% <&

Axel AxEAE oAl 7131 apoptosis®]  @EISHH W3 DNA

fragmentation = A% el W3=S sty Y& vhdd v%= (10 mg/

me, 20 mg/ml, 30 mg/me, 40 mg/ml, 50 mg/m)E ZHZ1 pA AT Ehe] 244
7+ stk HH & 3k f? /‘ﬂ = % 3%l9 genomid DNAE

AeletA 2 Wl A= DNA

ou 84 FEES 10 mg/ml A o

3l Zlo A DNA fragmentation @A 2

T dAd e (Fig bA), ¥% EH o2 Axo ey} W3tshe

gl 4 AAH(Fig 5B).

._7
’

OFO H

-1> ox it

RTINS
32
o

zoz 3l
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fragmentation A4S & S
Ao A H-E 50 mg/me7FAl A

ol

= 1s
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omg mg |4 L 20mg

M Omg 10mg 20mg 30mg 40me S0mg

10.000bp

3000bp
200000 [

0mg - 40mg 50 mg
Lo00bp [ ;

Inter-nucleosomal DNA

00y

Figure 5. (A) Fragmentation of inter-nucleosomal DNA by the aqueous
extract of Angelica decursiva treatment in FaDu head and neck
squamous cell carcinoma. (B) cell morphology. Fragmentation of
internucleosomal DNA and cell morphology by aqueous extract in
FaDu head and neck squamous cell carcinoma. The cells were treated
with various concentration of the aqueous extract of Angelica
decursiva for 24h and nuclear DNA was subjected to agarose gel

electro—phoresis.



6. ¥t Y& (Angelica decursiva) 784 FEE°] capased &4 ¢
FaDu Al¥ A2 %

v yU& (Angelica decursiva) T84 F&=°] FaDu 7745 4AX
AAAAE dole A4 7S Gletr] fste] AlEAbde S8
AA=2 I8 A A= caspased EAdstE gl skSlTh. Caspase-9,
caspase-7 % PARP: A3 apoptosis®] A E7F HEE dHUUE
(Angelica decursiva) 84 FEE5S 2477 A 23 FaDu T4 45 <A
oA procaspase-7 ¥ procaspase-92] @& A 93] western blotg
AlgstR o, FE o]£2 07 procaspase—7, procaspase-9¢ a7}
FEH He AS S & 5 AJTh 22 AL caspase EH5F FEHS
At

o doju} ME7} AMEH = As & F UM (Fig 6).



G R Wy . . - Caspase -9

” ol e Caspase -7

Gt tettudtedtey .7

o — — — cleaved PARP

WD S S— — — - |\ Ctin

Figure 6. The expression levels of caspase dependent proteins by the
aqueous extract of Angelica decursiva in FaDu head and neck
squamous cell carcinoma. Cells were seeded at 3x10° and then treated
with various concentration of the aqueous extract of Angelica
decursiva for 24 h. Caspase-9, -7 and PARP, cleaved PAPR were
determined by western blot analysis. Whole lysates were seperated by
1296 SDS-PAGE. The amount of protein normalized by a comparison

with the actin levels.
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nucleosomal DNA Z4& o] FA4 #r} o3t A4S agarose gelolA]
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