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0. As % 4y
L. 734F AZF g R AZTHY £4

Ab 3 A (retromolar trigone) @] Tl A 7113 SCC 1483
T7erE  MEF(a generous gift from Dr. Shah JP, Memorial
Sloan-Kettering Cancer Center, New York, New York, USA)E
MEM (minimum essential medium)¥} 10% fetal bovine serum, 2
mM L-glutamine, penicillin (50 ug/ml), streptomycin (50 pg/ml) &
o7 A% wiA A gt

SCC 1483 Az & welld 2000714 #F3te] 96 well platecl A 16
AZE FE dieFe ths 7287 AdEjel A 0, 50, 100, 200, 250, 500 p
g/ml 52 EGb 761(a generous gift from Yuyu Co., Seoul, Korea)
S 4A8AZF Fok Fold & AEZT2A EA(CellTiter 96 AQueous One
Solution cell proliferation assay: Promega, Madison, WI, USA)& A
et Wyoz kit ¥3¥  tetrazolium FTAE 2 mlet
phenazine ethosulfate 100 pl& 412 ¥ welld 20 plo =3&AE&
A7 ek th o] 3 1A17F F<F 5% CO., 37T ZA3te] 96 well plate
= wjg3d & spectrophotometer (490 nm 3= optical density
(O.D)E 46ttt

2. FAX SAHEA I DNA ladder 4

6 well plate?] Z+ wellol 5x10°9] SCC 1483 A X E R F3 3 uj
Fato] AlEZ7F 50-60% A= FHE olFAS W ol AFdA AA
T2 250 pg/mle] EGb 761 24A)7F 2 484 7k ot
FAE 2 oplated] EoUE MEE AFHSATE o] F A4t g+
9 (phosphate buffered saline)® AEE AH3I & TACS
Annexin V-FITC kit (Trevigen Inc., Gaithersburg, MD, USA)E o]
£3lo] Az Z2EF| wet propidium iodide (PHoZ S ¢

Aetar, FITC-Annexin VE AR Ao A7t ©]F Becton

O

e}
2l
o
j=
&



Dickinson FACSVantage SE (San Diego, CA, USA)E o] &3}
10,00070 2] A Eo thal flow cytometryS Al &3 vt} Axat 1)
ol A Annexin V. FA I PI 4A4)37 -3 (Annexin V- 443
I} PI 54)9 MEFE ASsATE o FAE HAA AERE Yo
ol WRrgg I3o AIEDAIZ At HE2TFoe® EGb 761S
AX A e A st FY

g

ki3 0,
ddS ko] AlE 31/\}% =748kt %7#] AT

g [©)

9}
761 250 pg/ml< 24*] FERE TRt
o7 FEIAT. olF 4 dell
AFHske] g8 @EA (100 mM Tris—HCl pH7.4, 5 mM EDTA,
0.2% SDS, 200 mM NaCl)e. = /‘ﬂﬁ?— gttt &allE AEE
phenol, chloroform, isopropanol &< ©]&3}% genomic DNAE 9]
29% agarose gelol 120 V& 1/\]1} & d71dE3ste] DNA x=7+3)
o5 HEsA

3. Western blot 4]

o] Aoz wdH AHEE  radioimmunoprecipitation assay
buffer (1% NP-40, 0.5% sodium deoxycholate, 0.1% SDS)< o] &3}
o] cell lysateE W Uhs, @¥d 9] &S bovine serum albumins
o]-8-3t bicinchonic acid protein assay® =743 & @2 30 pg® <
7} lane°l gol 7|53kt

HA719%5 & 6% SDS-polyacrylamide gelS o] &3t 1 d7]9% &
nitrocellulose membraned] ZoJA|Zl tg o] w& TBST=Z 3|43
10% non-fat dry milk® 4Tl 12417 ¥k3A71 & poly
(ADP-ribose) polymerase (PARP) & ] (Cell Signaling Technology
Inc., Beverly, MA, USA)(1:1000 v%)2 4 TollA A H¥-g-A|Z T},
o]& TBSTZ |23t t}S horseredish peroxidase’} H &% o]}
Az 1A s AAE oS AlHSEA T ©o]F  enhanced



chemiluminescence (Amersham Pharmacia Biotech, Piscataway, NJ,
USA)®} autoradiography & ©]83te] ME=E #4351

4. Caspase cascade 9A A3

AEZ7F 50-60% A% FFE ol FAS W 250 pg/mle] F%== EGb
761 24X 7F FotF o3k o EGb 7613 caspase cascade <A A| <l
10  uM¢®]  benzyloxycarbonyl-Val-Ala-Asp-fluoromethyl ketone
(z=VAD-fmk) (Sigma Chemical Co., St. Louis, MO, USA)E 37
FoAg o, ol AX L A @& T T A doeE st
A3 B oplated] &l AEE AFASFATE ol F FAE FA
A7 PARP @A 2 Western blot 48 3o MXuALE #E3s
o},

2 A



m 2 33
1. EGb 761 s =0 w& SCC 1483 A X9 Z4 x|

SCC 1483 Ao s} 0, 50, 100, 200, 250, 500 ug/ml &< EGb
6l 48X 9 FAg uE AExFA EA4S Aldsidth
Spectrophotometer® =43 0.D.&= hxa 1.12+0.16, 50 pg/mle] 7
$ 1.03+0.09, 100 pg/ml= 0.94+0.14, 200 pg/mle] 7% 0.88+0.21,
250 pg/mli= 0.54+0.07, 500 pg/mli= 0.45:0.06 S ol AT}h. A EF2]
Ass &7 e {1-(7 FoAte H OD/dE9 H 0.D)IX
100¢] FAo=2 WMPEE&S F3kAth 50, 100, 200, 250, 500 pg/ml F
ot Zhzhe]l Ayt AEFTA A& 8%, 16%, 21%, 52%, 60% =
250 pg/ml¢]l EGb 76158 50% ol/del 54 A& B 3AtHTable 1).

Table 1. Inhibition of SCC 1483 cells proliferation according
to the concentrations of EGb 761.

EGb 761 (ug/ml) Inhibition (mean %)
50 8
100 16
200 21
250 52
500 60

2. EGb 761 F<o Ajztel @& SCC 1483 Al £ 9 A E LA}

SCC 1483 A3zof o &l u 5
F FolF F HAE RN ol sl MEIAE ZAFA
A3 BGh 761 FelshA e A% Fel AOAZHel AEnAE
A o] WEE 86+1.2%, 24A 7ol = 9.7+1.1%, 48A17H2 10.6+1.5%
2 gz 7 A AE gl fold Ao: wmelx ek



EGb 761& 24717+ 59+ Folg A9 AEIA} 257+2.0%, 48417
© 316£08%%ith. o|#ld A3 EGh 7612 250 ng/mle] FEZ 24
N7 Eek Fold A tzael ws) of 268, 4847 Hob Folwt
A9 of 3uel XA wARGOW BAYOR FF Aol F
1.9 th(p<0.05) (Fig. 1).

0 hour 24 hous 48 hours
T 031002.002 T 031002.004 T 031002.006
2 o 21
5 o T
E - % é,
ENE } 3%2 82T,
(T - [T I
2 E 21
QE p OO QE_- .+

T LT AT T
FLIH

Fig. 1. Apoptosis of SCC 1483 cells by EGb 761 according to
the treatment time. SCC 1483 cells were incubated with 250 p
g/ml EGb 761 for 24 and 48 hours and flow cytometry using
Annexin V-FITC was performed. Compared with control (0 hour),
the apoptotic cells of 24 hours incubation show approximately
2.6-fold increase and those of 48 hours incubation show

approximately 3.1-fold increase.

3. EGb 761 &3 SCC 1483 A X9 A XA} &<

EGb 761 250 pg/mle] sE= 24A17F &< Fo& SCC 1483 Al
Eol Ws DNAE FEdte] d719e7 23 DNAS =737 w3t
Ho] EGb 761l ©]3F SCC 1483 A|E9o] M EiALE 8¢l ek Sl vH(Fig.
2A)

Tk EGb 7619 9§k SCC 1483 A3z 9] MEALE FRlste o

il

_10_



HFH o 22 PARPO] £38 o R E ®W 1z Western blot 423 A &3}
Atk A3 gz AE ok 116 kDa =719 PARP7F #5911,
EGb 761& T3k 7 =]

= - 116 kDa®] W=} 89 kDa®] W=7} ¥
o] PARP®| Z&o] dojd& & 4 At (Fig. 2B).

Fig. 2 A
B.
EGb - +
| — gy — 116 kDa
w  — 89 kDa

Fig. 2. A. DNA fragmentation of SCC 1483 cells by EGb 761.
SCC 1483 cells were incubated with 250 pg/ml EGb 761 for 24
hours. Afterward, genomic DNA was extracted and the
electrophoresis was done. Compared with control (=), genomic
DNA of EGb 76l-added cells (+) show the fragmented ladder
pattern. B. Cleavage of PARP by EGb 761. SCC 1483 cells
were incubated with 250 pug/ml EGb 761 for 24 hours and the cell
lysate was made, and Western blot analysis with anti-PARP

antibody was performed. Compared with control (=), the cells

-11 -



treated with EGb 761 (+) show the cleavage of PARP as 116 kDa
and 89 kDa.

4. Caspase GA| Ao 23 A EZAL A

PARP 1‘?—5“1] caspase cascade”’} ¥ASEZE  caspase A A
z-VAD-fmk & skl EGb 761 g SCC 1483 AlEe] A i1A}
7b oA E = 7}%— Bz s SCC 1483 AlZell sl 250 pg/ml
o] EGb 7615 24A1%F &<t Foldt & FAE SAHEAS o] &3t
MNEIAE SHSA Y. A3 EGb 7613 z-VAD-fmk =55 F
Nzt A9 AETARF 87+1.3%°A HAES L, EGb
= of st 49 20.0+2.1%, EGb 7613 z-VAD-fmkE #o] F
of gk A%+ 105£1.6%9 AEZAZE Zh2E wE A ol d Ay
2 caspase AAE FAs A FstAl EGb 761 o gk AE
A7 dAE S 4 T DA HP<0.05)(Table 2).

T3k EGb 7619 23k PARP #&09] caspase & #|Alol] 2|a] A3}

= 7FE #9ldty] 98] Western blot 48 Al33d A3} EGb 761
of & #HHW o 89 kDael M=7} z-VAD-fmke}t EGb 761% %
o] Fogt Ag #AHA Za FIE A 2 116 kDae] WE=vt
ZH= A o (Fig. 3).

ol sk Ay 2 SCC 1483 A9

st EGb 7619] AlaliaiAl Z}-8-of
= caspase cascade’} #ojds & s,

o
T AR

Table 2. Inhibition of apoptosis of SCC 1483 cells by
co—treatment of EGb 761 and z-VAD-fmk.

Apoptosis (%)

Control 87+1.3
EGb only 20.0£2.0
EGb + z-VAD-fmk 10.5£1.6

value : meantS.D.

-12 -



EGb
- EGb + z-VAD-fmk

Ea— el gTRERE — 116 kDa
—— — 89 kDa

Fig. 3. Inhibition of cleavage of PARP by z-VAD-fmk. SCC
1483 cells were incubated with 250 pg/ml EGb 761 and were
co-incubated with 250 ug/ml EGb 761 and 10 pM z-VAD-fmk for
24 hours. After then, the cell lysates were made and Western blot
analysis with anti-PARP antibody was performed. Compared with
control (-), the cells treated only with EGb 761 (EGb) show the
cleavage of PARP as 116 kDa and 89 kDa. However, the cells
treated both with EGb 761 and z-VAD-fmk (EGb + z-VAD-fmk)
show uncleaved PARP as 116 kDa.

_13_



zedoariae| Xl %3 elemene, 3§
o7 o] % EGb 7612 QAo #4d | =
o7 waA ga Y Aany subdas Anz 9% Aoy
1A (clastogenic activity)S 7FAAlZIthal ko ?

2 AFATAA 2 FEFE20 EGh 7612 SCC 1483 744+
Az o] isl 250 pg/mle] & el A H-E 50% o]/e] MESA A

S B &l wet T4 AR FUkek o A RS Ax
F9l MDA-231 AlEFo] tia] EGb 7619 A #<% proanthocyanidin
S AA IPS 200 terpenoid Ad++5 3FHFQl ginkgolide B & F
A AT A Fol &5 2L AIZE F7H wel Mx SAE gASH
of B d3Aztel dxskE A2 Bt EGb 761014 1 A4
ol o] AxFHel dAEE tE JdZ, diFYE AMETA

quercetin¥} kaempferol® #Z-2 flavonoid A #o] &5l
AgAgre] thalAE kaempferolo] oF HA ALEE A aA7 P
flavonoid glycoside ] SFifol rutin< aflatoxin B1¥}
N-nitrosodimethylamine®l] ] &+ 7+¢+-S oA gt ghr} ™
EGb 7610] AlxF2 el vlx= o4 2l
%2 100 pg/ml-500 pg/mle2 2 AFATeA Fad oz
X = L Bl
kel

ERd 250 pg/mle o] WFo] E3E= &Folvh. wek WA gt
ATolA EGb 761% FHRoR FAF A$ F4 545 Yehie
LDSO% 773 g/kg‘}iﬂ, Zﬂﬂ' ‘i‘/‘%ﬂ 7ﬂ Xéhﬂhﬂi ‘Zl‘/\]'?:s—-_]f 75“%)‘ LDsy<
1.1 g/kg9on, HAUWE FALE A9 LD WANA 1.9 g/kg, F
AME 21 gkedth? A BEA F 4L 44%F AA Y AF

o] 70 kg¢l A$E & =9 44 ml/kge EHFES
EdZ 250 pg/mlE 25 11 mg/kgs AU =2
WAL FHol Al Fuiy] Fol gk vl oF 1/1009] o= mg- <k
st} sfZlT.

- 14 -



o,
2,
X
o

2 EGb 7612 w4 H#8HY A7 5802 fity =
go] 9% Fastth FAek Aol i = 400-500

2 267277 &< FoAA Z7|e] F2Go] Holx ki b
= RAgo] AR Qoitt® B Ao Alg® 250 p
o Fo2o]l 11 mg/kgol 2=,
43} 3 5ol A 20w A=
S 4, Hd 220 mg/kge] o] A
| A3 ponz FRARAAe] Assh muA 77 T

2-200 pg/ml, ginkgolide B
AA et = AFlA ALE
A Jep ol g

o] o4
AEAe gasteE

)
D>
[\3
w
—
X
m
é
=
ol
—
o)
N oL
DD
(@)
(@)
rlo

o
= 0.2-20 pg/mlel = Oﬂ/ﬂ Al
H 250 pg/mlx.t} “;%% FEo &
el A vpERLEZ O] oFA|of %
T Fo7 A= EO] nz g A4
Al gk A+7F 8kt

M 3Z LA apoptosis)= 574 Al @3, mRNAS el 3

>
B

=l
M Fl o o
g Lo JZ

19, oX, mﬁ

A}, caspase?} AU 7430 & 4 (endonuclease) 9] A3 To
GAA o ® dojbs TEAQ AEFT] 5ol #H o= DNAS =7}
§}9} FAEZ ST 52 %811 AETAE SelskA Bk A2

o 14719% & 43 DNA 57—}34 Al o]l #EEA. ol
g fFAE FAEA A% 9 DNAO 273t AXuAbe] dig 32
ZtE, EGb 7619 9§k AMEZF A A7t M E Al o3 dojdS o

Epdith shAleh. EGh 761011 ot AMEIALe]l A9l 7] 7 (upstream
mechanism)> o}2] 43 B8 AA] &2 dH=E & AT
SCC 1483 A X7} cyclooxygenase-29k oAl 3 #kel p53s %4
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Folm gl oj5o] Wl dhte] JhsAo] E ¢ glon I
5 oo g FrrAT7E dastelet g

© o 116 kDa =7]9] 3w d® NAD+E 7|22 3hof o
 damde] fHgsEs & WSk (posttranslational modification)
of #g3lt} oldl A= DNAo| g+ poly (ADP-ribosyl) nuclear
protein®] ZA3%S JA|stal, chromatin %9 =2 9A 3t DNA
575 7hestA et A bR S FAISHAl Sk o] e &
ste AAe] AdA oy ICE A caspased] o8, A A3
caspase-39] F® ¥ H2o] Ho] Rio] WY Fae
Asp214¢} Gly215 Afelol A dojuh N-2 (24 kDa)3 C-Ed (8
kDa)¢] F+ 2Zto = usA drh oy E3o] s PARP7} &4
gtsjo}] AL AL dojuAl ®rk? B AT A PARPS] &l
olst 89 kDa Z7]¢] Z7Zto] Western blot =404l #2 = o] EGb
76190 o]gt SCC 1483 M E 9] MEF2A A= AEITAL 23 A<
= AT 5 AAH olH 3 A= EGh 7610 ?L““% ] W & vy
M| 3 2} HL*6O A A A PARPE #EAAH AXIAE
w2He) o 25t}

PARP @& caspase-39] % ¥ AT 3= o]o 23]
walslo g P90 1B Lo A= caspase-13 -39 AE whl
o

rﬂ Hﬂim

— [Jo)

O

rﬂ
)
e

]
°

m Hm M
:(|>1:1
pot

Zeol gk vl Eo] gAYl 2-VAD-fmkE EGb 7613 o] Fola}
o EGb 761 ogk AEiLAbe] oA of ¢} PARP ©@ o] &3 ¢
AE BEEAT z-VAD-fmkE 2ol Folste] FHAE FHEAS
g A3 AEuAZE dAEH dEad Aols HolA &t

Western blot #4241 4 PARPS] FE o] dojux] o} EGb 7619 <9

sk Al¥EaAe] 3F9] 7] A (downstream  mechanism)©l]  caspase

cascade’} #oJshs & 4= AT}
ojare] Ayw o3 FEHEQA EGb 761S THUYE AEF
SCC 1483 /‘ﬂ_x.oﬂ 250 ].lg/ml—o/] S0 2 24X FoF FAAA R
R
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Abstract

Apoptotic effect of Ginkgo biloba extract (EGb 761)

In a oral squamous carcinoma cell line

Kwang—-Hyeon Rhee

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Kyung-Su Kim)

EGb 761, extracted from Ginkgo biloba leaves, may act as a
chemopreventive agent for colorectal and prostate cancer. The aim
of this study was to investigate the antiproliferative effect and
proapoptotic effect of EGb 761 on oral cavity cancer cells.

SCC 1483 oral cavity cancer cell line derived from a human
retromolar trigone carcinoma was used. The concentration of EGb
761 to reduce cell viability by more than 50% (ICs0) and the
treatment time to induce apoptosis were examined. DNA ladder
assay and Western blot analysis with anti-PARP antibody for the
confirmation of apoptosis were used. Caspase inhibitor
(z-VAD-fmk) was used to investigate the inhibition of apoptosis
induced by EGb 761.

ICs0 of EGb 761 was 250 ng/ml in SCC 1483 cells. Apoptosis
was observed after 24 hours incubation with 250 pg/ml EGb 761
and was increased with the increment of time. DNA fragmentation
and cleavage of PARP were noted in SCC 1483 cells, which were
incubated in 250 pg/ml EGb 761 for 24 hours. This apoptosis and
the cleavage of PRAP were not observed in SCC 1483 cells,
co-incubated with EGb 761 and z-VAD-fmk.
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These results showed that EGb 761 induces apoptosis of SCC
1483 cells and caspase cascade 1is involved in this apoptosis.
Therefore, it is strongly suggested that EGb 761 might be used as
chemopreventive agent on oral cavity cancer and the further

studies on this fact will be required.

Key Words : Ginkgo biloba extract, oral cavity cancer, apoptosis,

caspase cascade
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