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Abstract (J. Kor. Oral Maxillofac. Surg. 2003;29:365-373)
ANTICANCER EFFECT OF TAMOXIFEN IN ORAL CANCER CELL

Jae-Hwa Jung, Pil-Young Yun, Hoon Myoung, Jae-Il Shin, Jong-Ho Lee, Myung-Jin Kim
Department of Oral and Maxillofacial Surgery, College of Dentistry, Seoul National University

Tamoxifen is an selective estrogen receptor antagonist widely used in the management of patients with breast cancer for more than
30 years. It was thought to act primarily through occupying the estrogen receptor sites in ER positive breast cancer cells and directly on
cancer cell proper. These inhibitory effects, which have been shown to be independent of the ER, highlight new mechanism of thera-
peutic action of tamoxifen. The purposes of this study were to identify ER in oral carcinoma cell lines and to evaluate ER independent
cytotoxic effect of tamoxifen. KB(SCC), HSC-3(SCC) and A253(ACC) cell line were used and capacity of cell proliferation, apoptosis, in
vitro invasion and gelatin zymography were tested. ER expression of each cell line were detected by RT-PCR and immunocytochem-
istry. Dose dependent inhibition of cell proliferation and inhibition of gelatinolytic activity were observed in all oral carcinoma cell
lines and significant difference of apoptotic index were observed in A253 and KB. Tamoxifen inhibited in vitro invasion in all experi-
mental groups. ER expression was detected in KB and A253. These data suggest that tamoxifen may play a role in management of oral
carcinoma by independent cytotoxic effect and more advanced research must processed confirming ER-dependent cytotoxicity.
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EFEA =2 (tamoxifen) > M e 4] o ~EZA 7852 (selec-
tive estrogen antagonist) 24 oj AJol| A o] WA= fbeto]
30037 ARG E o] ghrt EFEAIA 9] getr] Kol thal A= oF
wio] Sletl, YWHH O R | AEEA &4 et Al E oA
N EEZ A AL AA A A (competitive inhibition)ell 7191
g 43t AEE 53 FY Mo Mg FE Ao EA HolE
AL Utk F, BHEAE I BHEAI Y] AW AR A 14
hydroxy tamoxifen2 (Fig. 1) f-3-et Al o] EA) 5l o| ~EZ A
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Fig. 1. Chemical structure of Tamoxifen
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1. M=ZF L M=t

AREEE A EFE A EAE A 2T KB (squamous
ceII carcinoma)Q‘r HSC-3 (squamous cell carcinoma), }a}41 9F= Al
F A253 (submandibular gland adenocarcinoma)©] 1. ™, -
‘”Aﬂi—?{ MCF-7 (ER+ breast carcinoma)= MDA-MB-231(ER-
breast carcinoma) 123 85 Al XF9 HT1080 (fibrosarco-
ma)Z 7t Ao h 27O 2 o|&atrt 2 AT F = Al Z wjek
£ Z A F(80cm?, Nunc, Denmark) S A}-4-5e] 10% FBS, 1% ¢
A A (Gibco, USA)7} E3HE MEM(Minimum Essential Medium) 4ml
2 37C, 5% CO2 ,95% At <X ol A vl oka} &3 ot
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2. MEZZEAS HAF (MTT assay)

96 well plateo] 5x10* cells/well A& €& < 70-80% conflu-
encedl] ©]2FH S w BFEAH S 25uM~125:M/12hE 2 &3}
Fhol wE I A SA sk 41 PBS(pH 72)2 23]
AHE T e 3o g A AT 3-(45-dimethylthiazol-2-
yI)-2,5-dimethyltetrazolium bromide(MTT, Sigma Chemical Co.,US)E
PBSel| 2mg/mle] 5 &5 =91 & 7 wello]] 50u% A 7}6}; 37C,
5% CO2 ,95% AFt &5 31 vl Sk 7)o A 4A) 7H5¢t ulj oF & MTT-&
oS v DVSOAS Bol Soie 2Ual SHaleh
ELISA READER®]| A 1} 540nmZ S =5 4 5191t

3. OFEZEA[A HA}

OFEZ EAA A E9} AA = terminal deoxynucleotidyl trans-
ferase (TAT)E AR-&-ste AAatqith Al 2 E gelatin coated cover
glassoll A ¥ &F 5 MTT ALl M 2] HA] Al EALE do7] Ha
TEQ 75 pMe] EHEAE S 12417 A8 & PBS &9 (PBS,
50mM sodium phosphate, pH 7.4, 200 mM NaCl)©. & ]2 &} 27 4%
Paraformadehyde (pH 7.4)= A ¢ & thr] PBS £ 0 2 A%
5193tk dUTP(deoxy-Uracil Triphosphate)-digoxigening- ¥ $tsl=
equilibration buffers A 7}sl2 TdT £4E 7 AH 9o A3k
T AN 7oA LA ZE St sttt thAl EetolEE
stop/wash bufferel] 2of WH&-& SFAIZ] H, thA] Al H S 3 &
anti- digoxigenin-peroxidaseE & 2}o| & $lo| H71etAth &8fol
T2 4335} 2 NBT-BCIP substrate 48 37181912 thA] 7
F2 AlF e T Hematoxylin® 2 o= JM 35t} ol L ZEA|
2AFE RE TEAE ol thak ofZEA A Ao sl F

TT T3

HoE ‘JrEM—t— A EZ 2A 4] Bl &2 st 54*6& 574
2 g} sk &n) 7 Aok 400u ol A4 30007) 2] A EE Ao} 1
H&S S48

4. in vitro invasion assay

Matrigel® matrix7} =325 9 mm A 8] ok 4+ 2Hcell culture
inserts: pore size, 8 #m; Becton Dickinson, USA)S- 24-well plate
(Costar, USA)ol| 421} 7, well T 5x107] ] A £ 2 Argjsthe] 4
Zo] 2FA ko], H] & Z(serum free) DMEMe]| A1 MTTZA Aol A &
S5l A ES) S QANTNA S B 5 Q92 25 M2
B FER RAES el 2T eHEAA A
7hglel e A A WS Q1 ARAERE HEF
HT10802) -2 v) ] 05 miE: Atel e a5 A9 38547
(chemoattractant) 2 A}-8-3}Th 24 A7k H gk 3 Ak=o) Folg)
TAEE UEORE AASY, 508 FHA A XY FE F
Asl7] 98l 5 % glutaraldehyde® 74 3132 hematoxylin & =
A A5k, ARl 2] Matrigel® matrixe} zFz+e) 8 pm w4 AES
SHAE A E F FE AT (x100) 02 HF33A



5. Gelatin zymography % HEIEIZalS (gelatinolyt-
ic activity) 2| 7}

10 % polyacrylamide separating geloll 4 2}€1-S H7}ate] 2%
701 mg/mi7t H =5 3Tk eFEAIE A 2]t 25eM9] F
L2 12A)17H5oF 8] E ZH(serum free) DMEMo Al -2k 5 10 ml<)
A2 Este] 0.22 pm filter2 o Fstgom =231t} o) ¢}
o] Zn]3 A 12 W= sample buffer(10 % SDS, 50 % glyceral,
25 mM Tris-HCI, pH 6.8 & 0.1 % bromophenol blue)9} =3}3}¢d
Aol A3ty A7195< APttt 47195 Foll AL 25
% Triton X-1000l| A 30&7F 2 3] A& 3sle] SDSE #| AL
37°C ¢ 50 mM Tris-HCI=Z} 10 mM CaCl.& X &3l substrate
buffer(pH 80)o1 4] &t Fet Fkate] AN FE3I
t}h o] & 7 AF2-of 4 50 % methanol=} 10 % glacial acetic acidel]
271 0.15 % Coomassie blue R2500. 2 205-7+ &4 3} 37, & A ko)
e TYe SH R DA egith HT10809] Wil & 4 dix
(positive control) ©. & AF&3}¢] o1, 7+e oko] EHEAIH S ¥
stk 21 A8k W) Y A (serum free) DMEMS: W) -4 of Z - (inter-
nal negative control) & & AF£-3}91th. MMP-29] H] &4 e (72
kDa)¢h €79 “Jel(62 kDa)9| A etel &all 5 Hx vl e B4
T3 Al frobl 29 wiA] 10 w(F S E 05 pg) F MMP-2
H| 24 AHef o] £35S MMP-22] 10 AFoh o] (arbitrary unit: U)
2 ot vEg JE o S dEe] Selv R F 84S
3 52 TINA 2.0 software (Germany)S- o] 43 2-dimensional den-
sitometric analysisZ =73 3} 91 Tt

=

6. ER2| A& (RT-PCR % immunocytochemistry)

TR LM ) ER MRNA B8 S H7ha}r) Slste], o7
Al SF a4 A uk-S(reverse transcription-polymerase chain reac-
tion: RT-PCR)-S A& 3} t} 5 pge] RNA A X (sample)S 3 ©
2 42T oA 5087 GHALE A3k aL, cDNASL 10 pmol<]
£ A)aHA) (specific oligonucleotide primer), 200 M dNTP 121
0.5 U¢] Tag DNA polymerase (Perkin Elmer, USA)E o] &3}o] =

[ H__\_

o4 o, e e
: e g PETT
] 2 5 e =
= =1 N | —ar— ]
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Fig.2. MTT test. (%cytotoxicity = OD experimental /
OD blank)

TLMET0IAIS] Tamoxifene| &rets zf

Fad AHSE A E AT THEA A N2 automated
thermal cycler (Perkin Elmer, USA)ol| 4 94°C of| 4 30%7F ¥4, 58'C
o A 30%7F 7FEWZt 18] 72C oA 6027 IS FU=
303] Algfstsit). <17k ER9] Al dkA] (oligonucleotide primer)2] ¢
7l g o] el A ARG E FHE 0] &3 th? PCR &
2 PCR product purification kit (Boehringer Mannheim, Germany)-S-
&oted BAATHERY RS AxF W X 3 HHS A
2 9 7}3817] 9 ko] gelatin coating slideol] 4] wj kst 7kek A)
5 PBSE 23] A # 5}, 4% paraformadehyde (pH 7.4)E ©]
o A %, 0.2% Triton X-1002 2 3057} permeabilisationA]
. PBSE 33] A4 F, blocking &9} & o]&-afo] H]5o] 2] vk
of ¥} & ER¢] 18} (mouse monoclonal IgG-ER)S 1] 7F
A 4-549) T}, o] 2}3HA) = anti mouse IgG-FITCE o] &3}od wt
7o Gycerol 2 g ste] A4 o= A&sirt

(o}

-

> 9 o §Loob ke ox
oo offt oo ¥ ofo

THEE %oytotoxicity = HAbete] oFEF el dis] I ZE

Uetd A3 7 M E2FE g8e w2 oiv] $459 o9 4
T BAE Hol L JYATh 4 AEFT F459] Aol A3
974§ HeolA eokrh(Fig. 2).

2. MIEAX|E
OFEELEAIL N X o] F55 I, Qo] g Fof glaL
o] MARe A o] FEE 2AY B FAFL Ade
AZZ BPOH, ol ZZEAA LA 2072 AaHA G
], 27d0] 4 pm o]} & AN T T FEo] Al U, &
HZE A THFg. 3). Ar A LA, EHEAE S Foist A
Al

o MEs o] F5HI, AZutglo] 92 HAH,
X9 A7I7F Al A= AF A A EZAF A7

ZEANA Yo daE H&Ql NEAL A& KB(765+0.21
%)<} A253(83.7+0.28%)°] F-2l3HA B2 A E HERSH, 1
ool AZFZE T8 2tol & HolA] ath o WA X
O+E M| EF0] HSC39] OFELEAIA 5= 494:+0.24%0] Sl
T, §urek M E30) MCF-7¢] 2|4 404+0,67%, MDA-MB-231
£ 43240.19%0] | th(Table 1).

Table 1. Apoptosis index

Cell lines Apoptosis Index (£SD %)
KB 76.5(0.21)*
HSC-3 49.4(+0.24)
A253 83.7(£0.28)* p<0.05
MCF-7 40.4(£0.67)
MDA-MB-231 432(£0.19)

* : significantly lower than the control group (p<0.05)

367



LHT2| x| 2003;29:365-373

3. in vitro invasion assay

T, EFEAE Rl ol A X‘éﬂﬂ 7} 9538774 ) el M]3,
o 2ol A= A A E7} 372740 2 LheFS T, KBS A253
o) Ao 747} Ag o] BT+TAH, 29+127918] vks| o) 27
© 7}7} 12484322, 96242518 EAHOE G057 o] =
LHeFY th(Table 2, p<0.05).

4. Gelatin zymography
Gelatin MMP-29] H] &4 Ae] 9 &4 el & 7+2- 72 kDa} 62

kDag] $1o A #25IArk(Fig. 5). thz7e) Akl 4352
AR R A frob 2 o) Aehel g9 5k 90w HSC3s)

Table 2. The effect of tamoxifen on the in vitro invasion

Penetrating cells (number/obs.field)

HSC-3 KB A253
Control group 3437+274  437+74 3294127
Tamoxifen treated group ~ 95.3+8.7%  124.8+32.2* 96.2+25.1*

« . significantly lower than the control group (p<0.05)

Lo
s
=

i

Fig.5. Gelatin zymography

Lane 1 : control

Lane 2 : KB (non-treated)

Lane 3 : KB (tamoxifen treated)
Lane 4 : HSC-3 (non-treated)
Lane 5 : HSC-3 (tamoxifen treated)
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KBoj| A EHX‘TL?)r EFEAE Fol i Abojel] fro gt Aol & E%

o A2539] A4, t 2t Ag ol Ao Aeel §3 50 ol

FEHAA »PEMZ) % }Hlﬂ ol 4o} sttt HSC-3¢l| A 2] E}

=R qu;q % 8352 688272 UgloH, iz &

L2352 1456+167 UZ L}E}wu}(p<005) KBe] 7%, &=

o] 84.4i7.2, EFE A Fof2o] 162418 U 24 4938t 2}o] &
At} (Table 3, p<0.05).

5. ERel &

RT-PCR 2 7}, ER2] mRNAE KBA| XL 3= 2} A2534) Lol A 2]
o] i gilom, HSC-3 A& dado] == & krh(Fig. 6).
ImmunocytochemistryZ 3} ER< KBA| E3+9} A2534] £F2] Al £
A3} A ztol] kA o 2 W s = 20 2 e THFg. 7).

Table 3. The effect of tamoxifen on the gelatinolytic
activity of matrix metalloproteinase-2(MMP-2)

Mean gelatinolytic activity (units/eg)

HSC-3 KB A253
Control group 1456+16.7  844+72 N/d
Tamoxifen treated group ~ 68.8+27.2%  162+1.8* N/d

* : significantly lower than the control group (p<0.05), N/d: not detected

T =,
& 9101112

- .. - ..

Fig. 6. Expression of ER mRNA in RT-PCR
Lane 7 : HT1080

Lane 8 : HSC-3

Lane 9 : A253

Lane 10 : KB

Lane 11 : MCF-7 (+control)

Lane 12 : MDA-MB-231(-control)
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Fig. 7. Confocal microscopic view of ER in oral cancer cell lines, note the diffuse
expression of ER immunoreactivity mainly in the cytoplasm and cell membrane

a : ER expression in A253 cell
b : ER expression in KB cell
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A A5 QWO oI Qlth g o] AA 7 F-9 R
o AH o ~ERA 5840 AFehe] HEH 02 77)
SHOE Qlate] EHEAIA 9] Fof S A 3¢t
2 71 2-g-o] YEh= Ziili A e Zth5 (osteo-
porosis) #A & F3HA17) 2 A3 A 443 (atherosclerotic
heart disease) & A3l 3lw #7714 YebuE ol 714 F9
A 24E gstAIE Fo e i HAME (pulam-
onary embolism), embolic strokes &4 (thrombatic event)2] $|
& 771 Aol 1842 S7HIF T Bt Sekss
Foke] o AEEA ¢4 oophorectomy, adrenalectomys-
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ot o 2E2A vl )2y Ferastel o HILE ol =2
o) 513 9lth. & BEARNY FH Foago] RFEL o]k
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carcinoma, renal cell carcinomas 23] 7] 92 2 S M= 8
FEAE B E e TH®, ER()Q] fri el A Y=
EHEA A o] ghokat-gol] thal A TGF-betad] oA 9} IGF-19] Z7}
2 o) o ~ER AT Aol Pt Yt Bt
N2 A EF7] (cell cycle)Aoll A GO =] GL arrest A7) 7] wj &
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Fig. 3. Apoptosis in Tamoxifen treated cell
a : cellular morphology in apoptotic cell(KB cell)
© A253-control
- A2563-tamoxifen(5.5¢4M)

b
c
d 1 HSC-3 control

e 1 HSC-3 tamoxifen(5.5¢4M)
f

g-

N

- KB-tamoxifen(5.5¢M)
- KB-tamoxifen(7.5¢4M)
ote enlarged multiple nucleus and chromatin clumping and margination(arrow head)
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Fig.4. In vitro invasion assay
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