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ABSTRACT

Anti—cancer Effect of Cyclosporin A

on Oral Squamous Cell Carcinoma Cell Line

Han-Wook Lim, Kyung-Wook Kim

Department of Oral & Maxillofacial Surgery, College of Dentistry, Dankook Universiy

Squamous cell carcinoma 1s the most prevalent oral cancer, which is
characterized by its low survival rate, high malignancy, mortality with facial
defects, and poor prognosis. Exact cause and pathogenesis of the squamous cell
carcinoma 1s still unknown. Various routes including smoking, radiation, and
viral infections predispose its genesis, and recent studies revealed that genetic
defects which fail to prevent cancer proliferation play a role.

Generally, a cancer develops from the decreased rate of apoptosis which is an
active and voluntary cell death, and from the altered cell cycles. Anticancer
effect can be obtained by recovering the apoptotic process, and by suppressing
the cell cycles.

Among the apoptosis related factors, bcl-2, caspase-9, and VDAC
(voltage—dependent anion channel)are produced in mitochondria of the cell.
Cyclosporin—A 1s known to induce apoptosis through its activation with VDAC.
This study was to reveal the anticancer effect of Cyclosporin A to the oral

squamous cell carcinoma. The inverted microscope was used to find alterations



in the tissue, and sensitivity test to the anticancer cells was performed with
MTT (Tetrazolium-based colorimetric) assay. Following cell line culture of
primary and metastastic oral squamous cell carcinoma, -electrophoresis was
performed with extracted total RNA. Finally, semi-quantitative study was
carried out through RT-PCR (Reverse Transcription-Polymerase Chain

Reaction). The results of this study are as follows:

1. The inverted microscopic observation revealed a poorly defined cytoplasm at
2000ng ~ 3000ng/ml, indistinct nucleus, and apoptosis.

2. The Growth of cancer cells was decreased at 1000ng/ml of cyclosporin—A.
No cancer cell growth was observed at over 2000ng/ml concentration of
cyclosporin-A, and at one week, growth of cancer cells was ceased.

3. The MTT assays were decreased as cyclosporin-A concentration was
increased.  This means that the activation of succinyl dehydrogenase in
mitochondria was decreased following administration of cyclosporin A.

4. A result of RT-PCR showed that amount of mRNA of VDAC-2 was
decreased half times at a cyclosporine-A concentration of 2000ng/ml. In
bel-2, amount of mRNA was significantly decreased 1/5 times at 2000ng/ml.

caspase-9, however, showed slight increase compared to the control group.

From the results obtained in this study, administration of cyclosporin—A to the
cell lines of oral squamous cell carcinoma induced alterations in morphology and
growth of the cells as its concentration increased. Since apoptosis related
factors such as VDAS-2, bcl-2, and caspase-9 also showed distinct alterations
on their mRNAs, further research on cyclosporin A as an anti—cancer agent will

be feasible.

Key Words ; Squamous cell carcinoma, Anticancer agent, Cyclosporin—A,

apoptosis,mRNAs
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wE, vy A AT U ARE B dAEHY Ho= 44 Al 9s
AE o Az =248 AAst=d st WPt B B
dukbAQl e TEAola ARAQ Mo =59 A XEAPE (apoptosis) 9 HE

b Zolen MEFIF WEse] WAH =Y ol d MEAES HEAAFAL,

s
ol¥ gt A EAPHY] #AoJE = AA Foli= Bel-2caspase-9,  VDAC
(voltage—dependent anion channel) 5°] ¢tk
Cyclophilin A+ RE AX9 M¥EA Yo &A43= @zl cyclosporin A Il

th3 &4 (receptor-binding  site)E4 =23 WA A FLS  Fvp I

cyclophilin D= WJEF=gole] ul-¥Artolo] Al VDAC ¢ FFsto] AlZANE S
fre=gu

Cyclosporin A+ 1976\ ¥ %o A M2 3= Tolypocladium inflatumeo] 2= #3%9]
ol ] WA oW cyclophiln® active siteo] ZAFdte], T2 WIE =
cyclic-peptide©| t}. o] ¥ 3+ W FEL2 internal hydrogen bonesol A 5¥ cyclophilin
o] active siteo]l EA3HE olw w4 A] WaE Jo i

Holola &3 cyclophilin—cyclosporin A complex”} Ca’™ o] &0 ¢J&A o] 9=
phosphatase calcineuring A3t} o] F o2t} = calcineurin 9] alpha sub-unit ]
Agtale] o)A &AL oAAZIt} Cyclosporin A= FA|7] T-cell & A4S 2}

@3k o

ot

S 39, IL-2 (interleukin-2) ¢} IL-29 3} o] 73t receptore] 4



AEAE Wt} T-celle] #315 A3}
Cyclosporin A+ 217, 1k, Axke] o] 2] Al AAdAA=Z de AMgs T, A% o
£&0] 80%°l o]&rfal Hal ¥ X gk
AFAA ] H4E 7P E 8% 9 9] A Q).
2 ARREHEE ol#d WA AAE

cyclophosphamide, 5-FU, %°] 227, doxorubincin, methotrexate, cisplatins 3}

B om Agste] FUAT w7l EolATha Wi HolArh, e Welelq

A F obA7FA cyclosporin A 2] FEA X gk A7} glo, AlEd Ul Al oF
Ao &3/ g5 AR dE S BdHgdor Agd F Qe 48 4 F

1. Cyclosporin A 9] ¥=%4

Cyclosporin AE DMSO (dimethyl sulfoxide)oll =¢|3 DMEM (Dulbecco’s
Modified Eagle’'s Medium, Gibco, USA) ©.2 3|4 A A stock solution &= 1mg/mé
S WEJY. B Ao A3k cyclosporin A FEE 500, 1000, 2000, 3000ng/ml=

2. TAAGAELE AXxF Mg

ATCC (Manasas, USA)Al A G948 P HH NN LSS A XFZ HNA A X

FE AFgse], HN4 ESAE 2 x 10° 7/l A E 100mm dishol 7 3718 233}

o 109 FBS(fetal bovine serum)E X $3= DMEM(IHyclone, USA)ol| 4] %3}

i 2L 95% F717F A= COr W7 E ARESESih. dilxa =& Cyclosporin

A7 X5 A] & FAHAPGAIAAETE wjdsal, Ad o 2= Cyclosporin A
al

& 5(500, 1000, 2000, 3000ng/ml) & &



1) A4 (trypsin-blue exclustion test)
HN4 ZSAE 2 x 10° AZE Aol 3719 100mm distell 23313 cyclosporin A
B% (500, 1000, 2000, 3000ng/mbel wel Z7k 1, 2, 3, 4, 5 6, 794

DPBS(dulbecco phosphate bufferd saline) = HAXE  AMAsar 2z dishol

Axettt. S48 AX FE ol&dte] AT T AXFE Satdto] AdSAE

2) MTT (Tetrazolium-based colorimetric) assay

3 well B MZFE 2 x 10%] IEZ BFaa 2447 wWFs}sl il Cyclosporin A
& 5(500, 1000, 2000, 3000 ng/mé)E X3l vl oS ALE3le] 48A7F w3l ar,
MTT(3-(4,5-dimethylthazol-2-y1)-2,5-diphenyl tetrazolium bromide; Sigma Co.,
USA) 50pt/mes 242+e] wellell 7 bekar wiFetsivh widels W= 5 2nd
DMSOE Har 583 Ao Hgstar ELISA analyser(Spectro Max 250,
Molecular Devices Co., USA) & 550mol A FH=E =AY BAEAL =4

A AEFS NRLE BE MTTRYS J73 EFAAE 753, 59

HN4¢] 77813749 dE AELFE 100m 9 FHH(Gibco BRL, USA) el 70-80%

9= AAAZ &, wFds AASI pH 7.4 PBS (Gibco BRLUSA)Z A 314

Total RNA F%< 98 Guanidinium thiocyanate HHo] AFg Hlow, o] &3t



RNAFZ W3 2+ Guanidinium thiocyanate €9 ( 4M Guanidinium thiocyanate,
196 B-mercatpenthanol, 0.1M Tris-Cl pH 75 )& AXFo] "ol =& 3 10%
sodium lauryl sarcosinate & ¥} E3}sle] HEFA 02 05%% wEE WHEUT.
AAEE & pH 559 2M2] potassium acetate &< 0.5ml2t 1M2] acetic acid
0.8mlE &3] -20T9 cold ethanol 7.5mlel H.#3}A T},

AZx" A AES Guanidine-Hel €9 (8M guanidin—-Hel, 0.1M sodium acetate pH

7.0, 1% B-mercaptoethanol, 20mM EDTA) o &3 A| AL o|u] A&5e HA= A
Asti pH 80, 20mM EDTAE  #H7sle  HAES E3AHG

Chloroform/n-butanol (4:1v/v)E 1:12 ®¥tso] H7lsle] &gsla, JAEZI 5
AmM sodium acetate solution{pH 7.0)& 3H]E 3}lod S F -20 Toll 247k H<t

Azyalder. thA] AR S & 504l diethyl pyrocarbonate (DEPC) = £33k 3
RNA?2] %8 spectrophotometer{Simatzu, Japan)2= AF&3Fe] 2607+ 24 353 c).
JE] NFE -T0CE YT A s Ao AFE3IT).

Total RNAE 3<lstr] fal d7|dess Aldsdt. 10X 3-(N-morpholino)
propanesulfonic acid(MOPS), 50mM sodium acetate, 0.5M EDTA (pH 8.0), 10 N
NaOH (pH 7.0) &40 1%ob7tz 2 Ag wheal, A4 A& =31, 3ug RNA,

1.25u6 10X MOPS, 24t formaldehyde, 6.2 formamideZE E33to] 65°ColA 58

b 7hEkal, Ao Ao 125 A =Y £948 i, dEEReE 1X MOPS
£ 231 120 V/em2. 2 3}9 bromophenol blue® FEo] AA Aol 2/37tA] 1}Q.
=5 d7] dEs APse.

5. RT-PCR (Reverse transcription polymerase chain reaction

Amplification

lpg DNase® A 2]¥ total RNAE Random hexamer primersd] 70TCo| A 16&7¢
He 5 deg Fol WolFAUY. o]AE thAl A WA strand buffer®] 5= 4131
100mM dithiothreitol (DTT), 10mM dNTPs, 10U RNAase ¢} 200U/ ¢l superscript
II reverse transcriptase (Gibco BRL, USA)E o] 42TCe] 60 &7k =@ 3lo
¢cDNAE ¥E9Th o cDNAE 80w Eo| 348 & 1.5mM MgCls, 50mM KCl,



100mM Tris-HCL pH 83 200pm dTAD, dTTP, dGTP, biotinylated-dCTP & 0.75
WA 231 double 2540 cDNAZF ¥3FEl 1 unit Tag-polymerase (Gibco BRL,
USA)E HF&&E F9o] 50ulz WHEo] PCRS A&3te] SZ A7}, 3 cycled W
A e 133 BT, 5SS 95 TColA 30%, 60 CAAlA 30x, 72 TollA] 13k
el ebaL, mpAE Saks 98] 72 Toll A 10 +3F Al B3kt

o] A&o|x AL&H PCR polimerse Table 13 #Zt}, : AArele] GAPDHE thx
Tog 9o 22 WHer FFAZ M, PCR BHE=2 2% obtEs AS AR
st BEslar, AAzxr]e wd ths  enhanced chemiluminescence(ECL, Gibco
BRL, USA) WS 2143907 R22o %3 & A4S 33l densitometerE A
838 semiquntitative B .2 Zt7}o] mRNA FF& A/dele GAPDH F&o.%

el WEE Fokel 4E wwstgrt,

mr. a4 23

oA MY Py wgoln do] gUHow T FRA LI Fud 4
A wolw AATHFg. 1. DMSO wolA AEde] Sgu Wl wgou)
(Fig. 2) 1000ng/mloll A= DMSO 3 2 #ol7F gAtKFig. 3). 2000ng/ ml}
3000ng/ntol A= AEAS) AAZ Felahx on e FAms} HuF Aol
WAT AEAEE B2 o (Fig. 4),

FFe AFA] S'A FE olw Mxe] Ao AJite] uhe}

At Cyclosporin A 5o o] A4
DMSO Foftel A 4 Fol ofzkel AR #aE B a#Y AT
1000ng/mé o] el A= Aol "ojx L 2000ng/me o FollA<= Z7]el = Aol
e IFLAE= Ao ME Aol e Aoz AAEAT (Fig. b).
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3. MTT (Tetrazolium—based colorimetric) assay
DMSO oA MTT #42 oF 85%=2 ulzx=wHr) oz ve FAE e,
¥y 500ng/md FEOA AITLS °F 65%, 2000ng/mlolAi=  °F  18%%



cyclosporin A% F %7} FolASFE MTT A Zol7F F8133t. oA
cyclosporin AFo] & v|EZ =g o} A XEoA succinyl dehydrogenase?] &Ao] v

b= AL ovF,

4. RT-PCR

¢17ke] GAPDHO & cyclosporin A9 sxo| wE Z} Fo|A Avtad o=z 11
2A #& W& P43 o] RT-PCR 9 A4S F¥3ta 3o (Fig 7).
VDAC-22] 74-%+ mRNA$9 <Fo] x| vl3l 1000ng/m7M A& & FAE Ho|
A %o, 2000ng/mel A= mRNA /2% 745 Heow (Fig. 8), Bel-2
-9 A2 2000ng/ml ] cyclosporin A XA 1/59 43 TAE HAYTig.
9). 2|}, caspase 99 A= 0.3y thErTo vlsiA fubeb A v F71e] kArS
H AT (Fig. 10).

AR R, W 5 O Amdel dou), Augel i ¢F Aol

w3 ol APAe FFEOR, GF WA &F, FY o

hal sy H = ’

of gelAz de] ALEHojAY. o]ydt WAYAAZE cyclophosphamide, 5-FU
S-0o] Dexorubincin, methotrexate, cisplastin 53 E3H& o2 Abg5 o] Zvh B o
T AYIAA F cyclosporin Aol thek Al ] FAAEl| #et AFT) FZ3
Aoz Atz Eo] o]zlo] AdH oAl FFAM L ous & vA=7tE Lo}
w7 fske] Akt

Cyclosphilin A¥ 2E AM*EQ cytoplasmol] £A3= @z o]w cyclosporin Al

3k g2 Hdola FgS 3v). cyclosporin AE 7-ZF4 lipophilicdle] 14}

Aze §eHA @on §3d F A AES Hol Axdd, oHd ofm
T FelE b
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Borel & ' cyclosporin A7} T-cell dependent 7|55 43|

Ol

tol WoAAE 3
i, B-cell®] wWrgol= &yl glown, Helper T-celle] 3k oA skt
Suppressor T-cell®] ¥3loll= & @apaolzta 39uk ¥ Natural killer cell,™”
memory T-lymphocytes,” ¢ #3512 oA3l=t o)A W whgo Z7]e] ©$
gydo=z YetuX e A5 Killer celbll© ZaAolx] @onrnz  cyclosporin A
= o)A 2719 WAl Hed s vEIY.

Thiru %7€ lymphoma % 5785 33| glo]Al, B o] 49 cyclosporin A E

Fol3l9le 4% EBA (Epstein-Bar Virus)?] &el dist A7 Srishs 24

<

39 o1}, Crawford & 7 A oA EBVel #d® A ¥ cyclosporin AS %)
& A AESAo] YA gekvia dEgom, Thiru 5 7€ %A cyclosporin
A7} T-cell?] 7% HAAA HAAAE 3laL, B-celld] GLEE HAE 383
o, BBV Hol& wrhal sh3ith LY cyclosporin A= A AS] EdRlE
BoTAY NEFEe HetdlA o 27]1¢ o2 & WA lymphoma® 73-%

EBVS 28 Fdes A=A o4 B 197 2otk

=x,
ke
>~
_H
2
)
>
S
@]
3
—t
O
@,
w2
—
%
5
i
O
=
O
e,
=
(0]
@]
o
aQy
<
@]
z
=x,
o5
o
i3
o

2 delMe ol#d AZAbdE xddhkes §44 FelA VDAC 2, Bel-2,
Caspase 9%} 22 x4 4 F3-E B3 cyclosporin A7F &da7tE A
o7 F AeTtE Lot EE A gselt.

M EAPE S apoptotic factors € <5, Mullerian inhibiting substance ( a TGFB
-like protein ), tumor necrotic factor&o] AXAH FH#AESH 283} o] FofF
o B Y& 24 %= thyroxin, glucocorticoids, retinoids, lipophylic molecules =0
o] glom, olgld FEAEL MIZAES F537)93 linkH o] FHAAES EA

A H Axe dYTHFS FTRAA ABAA Ax 2dHHS AAA 3
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W survival factor9] cytokines, hormone 53 M ¥ 3%

& Yo w i gAaglors WA, SAEE oFA Gol AXA

g Jo = 9o 28] HEFET] F GUM 7IolA9] AL ARE A EAL
Wol| marar}
Anti-apoptosis gene (survival gene) 2.2 AMEZAH o] &3+ Bel-2v5 5, W

A 3 Rse] M¥Abd BN Ao s Hage] ARHYL Y, FaHow
v EF =g ol 2 EE | cytochrome—c 32 & AAT oz AEAES o

Bel-29F fAHeE 47149 S 7HAE FAAES Bel-2 family FAA e F20
2A F A E U =Y AIEAPE S YA SHE anti-apoptotic proteind Al EARE S
Z2 AN 7)== pro—apoptotic protein®.® UF i, VDACS thE mEZ=golj9
protein®} 4 EA-§% B AEAPDS 2HFTY

Bel-2, Bel-x1, Bel-w% anti—apoptotic protein &< synthetic lipid membrane W o]
Al on channel& TS0l s T wEZsgol=  cytochrome ¢ 9
apoptosis—inducing factor (AIF)E A ¥ % W2 intermembrane space® +W] A]F
apoptosis & %3k}

Cytochrome c®] 8l& Al 7F<] 7]l 9z dojum, A HA= rEZ=g o}
e =84 AL (rupture) o 9g oW, F WA= Bax ¢ Z& Bel-2
family % pro-apoptotic protein o 98] channel& A 3to] o] Fo]x i, A WA
= Bax® tE9o] liposomed] £A43F= VDACO 98] dA % channels E3 o]F
ol x|, o]&#A FulH cytochrome c= Apaf-13 23] Caspase 92 4344
7 apoptosome ©] 3L 2= holoenzymeS @A 3ol apoptosis® 314 B}
v EFZ =g olo] permeability transition pore (PTpore)E %38 apoptosis’} €t
=4, ©o] porex= VDAC-ANT (Adenine nucleotide translocase)- cyclophilin-D 7}
vEF=gote] f oY AtoloA HFsle] FAHHANSH, o]AE F apoptotic

proteing ¥.%3}9], cytochrome ¢, AIF, procaspase & A ¥AE

o)

=
2 3t} ANTel= ADP, dADP, ATP7} PTpore 9ol #2507 ANTHEO
2E PTporeE FAYE F glov uEFZ=ole  cyclophilin® receptor =

cyclosporin A¥ enzyme?] activityE 93131 pore AL FInE 3} B9

_10_
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& mEZ=gol U Ca® & cyclosporin A7} cyclophilin @ A E31% E3l=E

¥ ohg}, PTpore® @43 A7l F83 e %Y. 22y ADPY 4

o

cvclosporin = A9l A E=AAFHY cyclosporin A9 cyclophilin-D&

photolabelling % A7 KW, ADPol 93] % 7}4 =% Z7bstA|dt, Ca” o] Z7}std

Zas= Aol #AAAYTP YDAC 2% A FEAES dod|:=  proapoptotic
&g ewpafste] MEAPES oA FTY

ol el w#igs F8l Bel-2, VDAC 2, caspase 962 A=A BHd d&Fs

FHA L ko] el wEl AlZAPEE fEIIAY AT

B A o83k A EAPES dolu ] §3le] Bel-2, VDAC 2, caspase 99

molecule$] Bax, Bak2]

o

e
IR =i

mRNA %S 2439, cyclosporin A7} Al EAPE-S o 7]3=7F Lol gtk

VDAC 2¢] 4% 1000ng/m 2] cyclosporin AS F]338 4% & WH3lE HolA
LA T 2000ng/meAl A HE d A4S VDAC 29 A4S deldon | Bel-2 94

2000ng/mé ol Al -8 mRNA 9] <ol 1/50]8t= skl &8 WEH I, caspase 9 9

mRNA 2] <& 500ng/ml7HA+= A F71ste] gllovy 1000ng/mé oA HEHE=

mRNA 2] ko] H=} F71ehe YEeElYE. 3] caspase 9¢] 57 cytochrom ¢

= AlR W A¥Abde] dojutgs on e,

o
n
s
o|\
)
e
dlo
o
=
Bu)
=

Z¥  cyclosporin A T 5 1000ng/mlol A= th 2

I 2 Aol E Ho|x| ko) 2000-3000ng/ Mol A= M XA el AAV FElshA &
Cyclosporin A9 ¥ w} 2GAEY FE Ao] ANIFEAEY AHAMRE 1, 2, 3,
o

ZaS AL 1 FUF Fhskgl o, 1000ng/ né

oA = Aol A BolA @Fgkarl, 2000ng/ mlo] ol Al Aol ¥ Ao ® YER
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1000ng/ meoll A} 50% A& 7FAsH 2™, 3000ng/ml ol

o

oW, cyclosporin A ¢
e A 90% AR #AadHed, olAL nEFEZ=gold e  succinyl
dehydrogenase 2] €7do] oS on| it} Hij= 27} &epztvbd oFA] A

of AXAM Zaidol HojRde oulEH, FAVE AEAPE S olE7] ofE e e

N

HZoE olyd AEALS FEdE FFUAEo] wWol Y HEdH 1 9

[e]
&
A &dAe] vl F-2pgo] Aa AR AEe BT oncogenesis o o

3t FAAE A3t FUMET 2x22 FALEtY] Gl A RS 7] wiol T},
2 AFo A= o]y d A¥AE S EAsEd W 9 MTT assay, 973 dv
HE 23 A Fe BzS =& cyclosporin A7F AP A oFE ] A FEATE S A

o ez g F des BeWlon, cyclosporin A2 AAIA et

E & F A, 8 cyclosporin A HAAAE E T-celld] A= 39A
 890E A 7HA I o] FIAZE A AMES T F UEE I ASA
AT7F dejof & Aoz A7t

v. 2 #
TAAGSI A EYZE| A cyclosporin A 7} o] 3t ok E3E H F glEx &
olw 7] Q& AAA dAv|AHL EI FZFH e W3l MTT assays 53k HE A £

et AeAAA @ FAEEgA TGS A3 AEFE g F total RNA
2 FZ3te A79dES A8stal, RT-PCR(Reverse Transcription—-Polymerase
R

eaction) & A WAHA oz 4% Ay vt 2 ZES AT

1. 94 dAnd A27A0dAE 2000ng - 3000ng/miol Al A4 AA7 F8l8HA

o dol FHEI}F gu| s ~xlo] WY AYAIEE FHEHT.
2. FAAE] AL cyclosporin A o] F%7F 1000ng/mé o] Aol A= A o] "oy
A3l 2000ng/mb o] Gl A= dde] oF HY dFLATE Ao Ax FFo &

v Ao UEhy

_12_



3. MTT(Tetrazolium-based colorimetric) assayi= cyclosporin A% H%7} ol
FE MTT A7} #A43H, o= cyclosporin A0} $ njEF=g|o} A ¥
4] succinyl dehydrogenase 2] &4 o] rolz|= AL on] gt}

4. RT-PCR Z3= VDAC-29 4% mRNAS o] tixe] g
1000ng/m7H A = & HAE Holx| &kor), 2000ng/mlol A+ mRNA 1/24 %
Aas BHow, Bel-29] A% 9A 2000ng/mie] cyclosporin A ¥ %o A 1/59]
HA FAaE B 28, caspase 99 = ool MlsiAM ebtabA gk

F719) FFE wTh.

ool A= cyclosporin Av THAR I GET AEF FAAN s=7F ST
dE Axe JH, el WEE FEskl o, AlxAbde] #olsk= VDAC 2
Bel-2 % caspase 92] mRNAol| A 213 w3}
Aol Zleld Aow Alm g,

it
s
£
0%
i
0%t
ks
Y
i
lo
Y
b
2
r o
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Table 1. PCR Primers used in this study

Sense

. Base pair
Antisense

TGCAGTGGTGTGGAATTTT

VDAC 2 549
ACGAGTGCAGTTGGTACCTGA

Bel-2 ACTTGCAGAGATGTCCAGT 017

¢ GCCAAGTCCATGAGTCAGTA

ACAAGGCCTTCGACAGTG

Caspase 9 176
GTACCAGGAACCGCTCTT
TGCATCCTGCACCAACCAACT

GAPDH 349

TGCATCCTGCACCACCAACT
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Abbreviation
IM : Inverted Microscpe
RNA @ Ribo Nucleic Acid
mRNA : messenger Ribo Nucleic Acid

RT-PCR : Reverse Transcription—Polymease Chain Reaction

Fig 1. HN 4 cell line showed the cell membrane with ovoid nucleus

(X 200, IM)  (df =)

_20_



Fig 2. Cellular degenerated tumor cells with vacuoles

(X 200, IM) (DMSO F{<)
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Fig 3. Increased nuclear vaculation of tumor cells

(X 200, IM) (cyclosporin A 1000ng/mé <)
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Fig 4. Decreased anchorage independent tumor cells as apoptosis

(X 200, IM) (cyclosporin A 3000ng/mé <)
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Fig 5. Growth curve of HN4 cell line according to concentration
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Fig 6. MTT assay of HN4 cell line according to concentration
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Fig 7. VDAC 2, Bcel-2, Caspase 9 mRNA expression of HN4 cell line
by RT-PCR
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Fig 8. VDAC 2 mRNA determination of RT-PCR in HN4 cell line
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Fig 9. Bel-2 mRNA determination of RT-PCR in HN4 cell line
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Fig 10. Caspase 9 mRNA determination of RT-PCR in HN4 cell line
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