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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 is 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 is 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 is 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 colorimet-
ric) 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 apopto-

sis.

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 dehydro-
genase 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 bcl-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 feasi-

ble.
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Cyclophilin Ax= =& H]_L/l A EZ Yol EA) o]— gl g o)
™, cyclosporin Aol o &+ 4=£-A (receptor-binding site) 2% = Q 3t
A A A ATt & PcycIOphllln D= FEEEZ o}
S]¥ ko] ol A VDACSH B & 3ko] Al ZAPE S FETTH.

Cyclosporin A= 19761 & %ol A} 1 4] 5}+= Tolypocladium infla-
tumo] k= FFo]o A YA, cyclophiln®] active siteol]
Agsle], +24 W3lE = cyclic-peptidec] t}. o] 3t H3lE
2 internal hydrogen bonesell A 5-&] cyclophilin€] active siteo]] =
A3 obv] A7kA) Wake o T,

Hog oy &= cyclophilin-cyclosporin A complex7} Car o] &
o o]&A]o] 9l+ phosphatase calcineuring: <} A s}e o] Fo =l
t}. = calcineuring] alpha sub-unitol] Z3Hsle] o] 712 A4S o
A A1t} Cyclosporin A= FA] 71 Tcelld] 845 ahdate 9%
S 341, IL-2 (interleukin-2) ¢} IL-2¢] %13} o] 738} receptore]
AAEAE Wl sto] T-celle] #3515 oAl gHrp.

Cyclosporin A= 417, 7F 41749] o4 Al H AR = de
AHEE T, 217 o] 4 A] cyclosporin AS Fold 7ol 1d A&
£0] 80%cl| o] 2Tty B HA| T 2L 02 A o HA]
= 7}X1 the 2238 9 oA 7R 3 gl

b2 A 7F o8 FUARE AL E = o2 HY
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Aol B3 JFHE FAA R G & EFHOE AT
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1. Cyclosporin A o] =E=x=H

Cyclosporin AZ DMSO (dimethyl sulfoxide)ell =<]3 DMEM
(Dulbecco’ s Modified Eagle’ s Medium, Gibco, USA) © 2 3] A] A
stock solution © & 1mg/mlg THEth B ATl AL
cyclosporin A 5% += 500, 1000, 2000, 3000ng/mIZ z+z} 24 &} ot

Cyclosporin A7} TFLE LALLM ZSF MZES0f O/X|= &tetet

2. TZHLMZRL

OF

M= B

ATCC (Manasas, USA)ALol A )&+ 73 A H A u] Al 9= A
EFE HNA A 255 AFgako], HNA S 2 2 X 16° 7)) A2
= 100mm dishol] 7} 37} % H-3=38}o] 10% FBS(fetal bovine serum)
= ¥ 3}5}= DMEM(Hyclone, USA)el ujjekatsly 272 95% <5
7} & COz wj k715 A28kt Y2+ 2 2 & Cyclosporin

A7} £ A G2 TAERAIAZFE W gL, AP

Z X

9% 2 = Cyclosporin A & 5=(500, 1000, 2000, 3000ng/mi)E Y3 4
A AE 0.2 BT

3. &= MZEZAlO| nbE

1) A3 A (trypsin-blue exclustion test)

HN4 SQFAIE 2 X 10° A 325 Al o] 3711 2] 100mm dishel] £
3} cyclosporin A <5 I= (500, 1000, 2000, 3000ng/ml)ol] wha} 2+z¢
1,2,3,4,5,6, 744 DPBS(dulbecco phosphate bufferd saline) = A
X E A3t 7} dishol Trypsin-EDTA(ethernediaminetetraacetic
acid)S Y3 527 /|thd A EE 55 AURYE A9

A0 AR F 4392 112l DVEM W 4e A

AR Aol 9L EYH F, 0u & FOol $7 B9t ol

% , 3| EALo| EHE]

=
LR s

= e g o trypsin blue exclusion 73 A}
‘%“ii% o183k %0}9}% MNE 52 ANEAt 248 A
X FE o] &3t Q4T T AEFE st A O
et
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2) MTT (Tetrazolium-based colorimetric) assay

3well F A ZFE 2 x 10¢0] H =5 FEF310 244 7F v 43}
%22 Cyclosporin A= (500, 1000, 2000, 3000 ng/ml)E X &3}
Hf okl & AL-8-3}ed 48A]7F Bj) o3} 27, MTT(3-(4,5-dimethylthazol-2-
yl)-2,5-diphenyl tetrazolium bromide; Sigma Co., USA) 504/ml-<-
727e) wellol @7heh 3 vl sl vl e WA & oml
DMSOE 2 7 527} 21 2-0] 3] 2] 3} 7 ELISA analyser(Spectro Max
250, Molecular Devices Co., USA)E 550nmol| A} TR EE =A 5}
ALk BARAE SHY AT} U2 B MITRA
ChEE %ax}e ou. Z9) EANH FALE AL
EAIH(ANOVAYE ol &-ale] A2l stel e,
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4. Total RNA =&

HN49] 7} H PG AT 2 A 25 100mn ¥l %34 (Gibco
BRL, USA)ol 70-80%% = A &A1 7] 5, 1 kel & ] 7 313 pH 7.4
PBS (Gibco BRLUSA)Z 4=A| 5} 41 T}

Total RNA 25 $J3l] Guanidinium thiocyanate W'H o] AR =
20, o]# & RNAFZ B3 2+ Guanidinium thiocyanate <4
(4M Guanidinium thiocyanate, 1% p-mercatpenthanol, 0.1IM Tris-Cl
pH 75)& Al 250l o] =2 % 10% sodium lauryl sarcosinate &
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o 3} Etsto] HEH O 2 05%9 =2 WHETh
HAIE 2] Z pH 5521 2M¢] potassium acetate 221 0.5ml2} IM
9] acetic acid 0.8ml= &£33}o] -20°C 2] cold ethanol 7.5mlol B3

AzE HAES Guanidine-Hel £9 (8M guanidin-Hcl, 0.1M
sodium acetate pH 7.0, 1% B-mercaptoethanol, 20mM EDTA)<l] £-3f
A7 Th oW AH=E9] A E A Asty pH 80, 20mM EDTAS
A7 ke A AES L) A| AT Chloroform/n-butanol (4:1vA)=
18 wrEe] Hrtete] Esta, dAFE e & 4mM sodium
acetate solution(pH 7.0)2 3vj 2 s}of 42 & -201C ol 2A] 7+ =<t
AAe gt A dAE 3 = 504 diethyl pyrocarbonate
(DEPC) = £33t &, RNAS] 92 spectrophotometer(Simatzu,
Japan)S ARE-3te] 260m7bA] g3k dth o] AlE = -10C
EWF Baste v Al ARg-aith

Total RNAZ H1317] 38) A7) %S A& k9l t} 10X 3-(N-
morpholino) propanesulfonic acid(MOPS), 50mM sodium acetate,
0.5M EDTA (pH 8.0), 10 N NaOH (pH 7.0) &0 19%0}7}2 2 2
S e, Ao A &S 23] 1, 3ug RNA, 1254 10X MOPS, 2
ul formaldehyde, 6254 formamideE &3t3le] 65C oA 5&7F
A8, Agol AYh 1254 4 27 4L 4T, 934
S 2 IX MOPSE 2~ 120 V/cm2. 2 s} bromophenol blue2]
FEA 0] A A 23 YL EE 17] GES A st

5. RT-PCR (Reverse transcription polymerase chain reac-
tion Amplification

lug DNase=Z =]2] # total RNAS- Random hexamer primersol] 70
Coll A 1087 41> 5 A& &oll Yol 73tk oA s thAl A W
A strand buffere] 58] 2 4337, 100mM dithiothreitol (DTT), 10mM
dNTPs, 10U RNAase<} 200U/l superscript |l reverse transcriptase

Table 1. PCR Primers used in this study

Sense Base pair
Antisense

VDAC 2 TGCAGTGGTGTGGAATTTT 549
ACGAGTGCAGTTGGTACCTGA

Bcl-2 ACTTGCAGAGATGTCCAGT 217
GCCAAGTCCATGAGTCAGTA

Caspase 9 ACAAGGCCTTCGACAGTG 176
GTACCAGGAACCGCTCTT

GAPDH TGCATCCTGCACCAACCAACT 349
TGCATCCTGCACCACCAACT

Abbreviation

IM : Inverted Microscpe

RNA : Ribo Nucleic Acid

mRNA : messenger Ribo Nucleic Acid

RT-PCR : Reverse Transcription-Polymease Chain Reaction
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(Gibco BRL, USA)E 490 42Coll 6057t * 2] 5l cDNAE TH&
Stk o] cDNAE 804 = 34)gk & 1.5mM MgCl, 50mM KCI,
100mM Tris-HCI, pH 8.3 200ym dTAD, dTTP, dGTP, biotinylated-
dCTP= 0.754 & ¥+ double 254 ¢cDNA7} E3HE 1 unit Tag-
polymerase (Gibco BRL, USA)Z WHe-&E Z o] 504 2 S0
PCRE AbE3le] SFAIZT ¢ cycle WA 34 & 1177 95C,

Z5 98l 95°Coll A 30%, 60C o A 30z, 72 Coll A 187+ A&
oz, phAl e S5 91al 721C ol AT 107 Al s Ak

o] A¥ellx ARE-¥ PCR polimers= Table 13} -t} A 24<1¢]
GAPDHE tixio & 99 722 o A7 oH, PCR
HREE2 2% oPFES AL AREste] EElskal, Az T
g ¢} enhanced chemiluminescence(ECL, Gibco BRL, USA) 1+
& ARSI, 5o =& F #A4b5 5Hal densitometerS A
23} semiquntitative ¥ 02 Z-7+e] mRNA =52 A Akel 9
GAPDH +F2 E thro] et F3to] 42 Hlasth

I, o\

of

I A=+ 224

—

2ol A Al AL thzbg Rokolw Fo] AfHog 2 =
A E7F T3 AAE Eolal QI ThFig. 1). DMSO ol A1 Al
EAo| A= Wyt B9 2 u(Fig. 2) 1000ng/mld) A =
DMSO #3 £ AFo]7} ¢l ak(Fig. 3). 2000ng/ml=Z 3000ng/mioi]
N AEZS A7 FaEtA dow e FAEst 8n e
Z7o] HAY M ZAE = 2+ 9l oh(Fig. 4).

2 ABME HFIMe| BT

2ol A At Adgz el S

el Az mek o H“}LE

2 Holm Al E9
]
Cyclosporin A 0] 5-9] 44341

o
le< BT

Fig. 1. HN 4 cell line showed the cell membrane with
ovoid nucleus(X 200, IM) (control group)



Cyclosporin A7t TZHL AT ME MEF0f 0|X= SAETf

Fig. 2. Cellular degenerated tumor cells with vacuoles
(X 200, IM) (DMSO)

Fig. 4. Decreased anchorage independent tumor cells
as apoptosis (X 200, IM) (cyclosporin A 3000ng/m!)

Fig. 6. MTT assay of HN4 cell line according to
concentration

ol ok7bel A% 748 et Teivl, obl s i 1000ng/mi o]
o413 4] HolA) 3 2000ng/mi o] ol 4 271904 E 4%
o] Qe AFAAE A AL Aol Br ACE 44
S tH(Fig. 5).

Fig. 3. Increased nuclear vaculation of tumor cells
(X 200, IM) (cyclosporin A 1000ng/m!)
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Fig. 5. Growth curve of HN4 cell line according to
concentration
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Fig. 7. VDAC 2, Bcl-2, Caspase 9 mRNA expression
of HN4 cell line by RT-PCR (ng/ml)

3. MTT (Tetrazolium-based colorimetric) assay

DMSO ol A MTT #-4] & oF 85062 th2 Kt} o7k vhe &=
22 Jerdth 22y 500ng/ml 5o A AF S oF 65%,
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Fig. 8. VDAC 2 mRNA determination of RT-PCR in
HN4 cell line (ng/ml)
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Fig. 10. Caspase 9 mRNA determination of RT-PCR in
HN4 cell line

2000ng/mlol A= <F 18%=E cyclosporin AS] FL7} Eold &
MTT 2] zko] 7} -5l at it o] 22 cyclosporin AF-o] 5 1] &
Z g o} A o A succinyl dehydrogenase2] 4 o] Wrolx| = A
< ovsict,

4. RT-PCR

¢17+2] GAPDH2] w812 cyclosporin Ag] o whe 7} o]
M AH O R N EA F& wE P4t glo] RTPCR ¢ 4
5

C
2 7HAE Holxl ko), 2000ng/miol A+ mRNA 124 = 7+
25 B2 (Fig. 8), Bcl-29] 7% & A] 2000ng/ml<] cyclosporin
Aol A 159 548 745 B THFig. 9). 12]1t, caspase 9
o 735+ L3819 izl HsiA grtsiA vt S7tke] P
H A tH(Fig. 10).

478
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Fig. 9. Bcl-2 mRNA determination of RT-PCR in HN4
cell line (ng/ml)

ol 9o, Adgol B3 49 A AEEE
g ot A HQ PO, GF WA E 27, FA % Ho]
B2eof €)% 20l B oheh AT 14 AT Slah A
= w4 BTk S,

o oA A 2+ cyclophosphamide, 5-FU o] Dexorubincin,
methotrexate, cisplastin S} 232 02 A4-5 o] Aty B A
= B AA F cyclosporin Aol th & Al o] FFA 2o Ao
A7 FEG RO 2 AR o] o] o] A el X FFAE
o oul st JaF& WA =7HE Yotr 7] flste] Al sttt

Cyclosphilin A= Z& A X 9] cytoplasmol] &) 5}= ] & o]
7 cyclosporin Ao et FE&AE WA &S o)
cyclosporin A= 324} lipophilicsle] IAHA| 2= L&A ko
BE §3d F e AR 4ol Az, old e o] frE 73
Fole 2715,

Borel S92 cyclosporin A7} T-cell dependent 752 =3l 51
WA 2 5}, Belle] uh-gol= & 3}71 9101, Helper T-cell
o] £t A ohA g Suppressor T-cell®] F3}el = & &34 0]
2} 3FS oH#, Natural Killer cell, memory T-lymphocytes®¢] &
e A= o)A WY W 7)o S aRH R
etz e A3 killer cellol &= 2343 o)x oz
cyclosporin A 1= o] 4] Z7]¢] W ejol o] B3 &2 Uepdet.

Thiru 592 lymphoma €2} 577 5 3l 1o A, Ht o4
9] cyclosporin AZ 50138193 7% EBA (Epstein-Bar Virus))
gglol gk A7 S dAs o, Crawford 521
A 9o A EBVo|l 7+ ¥ Al Eof cyclosporin AZ FS F$
AZEA o] YehtA oktty HEg o, Thiu 592 oA



cyclosporin A7} T-cell9] 7158 A A1 A WY AA & 312, B-cell
o FAdFE BAES 3&oto], EBVY Mol &

I3} cyclosporin A= @A o] B0l E O AY A XS
A& YEhA] 2om 27]9] o] &

EBVS} 722 Fdd S A=A oFd o A7k a8t

““H”W e oFekz ]%% NESAE FENA B2 7%

< U BEE F el =
JME]t A=< N E‘Oﬂ RSN

A A o] Z(Apoptosis ; falling off of tree leaves) A 3¢ WAy,
3k F3e o]E& ApRA ol AL A A 738 ok
gt A 2EA A9, 39 Al 5 HEAd 87 stellA
T dojuh= A 549 Aﬂ 471**011 Ok Al EAPE S kTR,

2 ATl A= z= o
VDAC 2, Bcl-2, Caspase 99} 72 ti 24 ¢l F419] S48 534
cyclosporin A7} s}t ar7ls 4o 4 9}

DR T

Al EA1E -2 apoptotic factors & =, Mullerian inhibiting substance
(a TGFA-like protein), tumor necrotic factors-o] A $A1E LA &
7 Z&3ke] o]Foj ) & thE QA2 & thyroxin, glucocor-
ticoids, retinoids, lipophylic molecules $®¢] 1o, o] 3 &
AE> AEZAME S FEa7]938 links o] F3252 BA 3
e, & AES) JYTFE FUAA YA AE 2w
A& AXA 34, survival factore! cytokines, hormones 3} Al 3
9 \:ﬂ sﬂ_/] ,/': }]]9]./\]—_9_;5]—_9_0 go E}_ZSZB) 2 q,E ] 9
1028 WAZAL SHER, o Sol AEAES 9o
F onjPn Bl AEF) F GIM 719 2] A s 2 A
FAPE o] Eaghr,

Anti-apoptosis gene (survival gene) &2 Al XA ZA]35=
Bel2E =7, WY 559 AEAPE Aol A dAAHCR
Fagol BFHAGY. FFHOE WEZE R R,
cytochromec 3 2] & A 30 2 A EAE S 014 S,

Bel-29} frAbg 971492 7M1 S-S Bel2 family
A F-2w9, A F 7 Z vE e A ZARE S Ald
+ anti-apoptotic proteinz} Al LAVE S ZZIA]7]= pro-apoptotic
protein® 2 U 7, VDACS th2 mEZ T g ol ¢ proteinzt
HEALES Fo) AZADE 2R,

Bcl-2, Belxl, Bel-w 5 anti-apoptotic proteinE-2 synthetic lipid
membraned ol A} ion channelS WHEo] 22 alm¥49, n|EZ L g
o}+= cytochrome c2} apoptosis-inducing factor (AIF)E Al & ] ]
intermembrane spaceZ 4] A] 7 apoptosisE- 23ttt

Cytochrome c2] 2]+ Al 7kA] 7] -0 ola) Lojvin, R HA
= nEZE ol 9 9] F2] 4 AL (upture)l] o] Aoln, +
HA = Baxel 7+ Bcl-2 family = pro-apoptotic proteinol] <] 3}
channel& A ske] o] FolA 3, Al WA= Baxst H o] lipo-
someo]] A3t VDACY] ¢Jsf &/ € channels 53l o] 717
o, o] 2 A 2% cytochrome c= Apaf-13} 2 3a}o] Caspase 9&
g4J3kA A apoptosome ©] 2t 2] holoenzymes: 4] 8t

>
ot

T
R

o

Cyclosporin A7} TFLEHEALIMZLF MESF0f 0/X= getedf

apoptosisE s}A T},
n| EZE #o}¢] permeability transition pore (PTpore)E %3
apoptosis7} g ojv=d], o] pore= VDAC-ANT (Adenine
nucleotide translocase)- cyclophilin-D 7} n|EZ T g]o}e] U] 91
Abolo| A & ate] A G2, o] A 53l apoptotic protein
< E%«r‘s}oq cytochrome ¢, AIF, procaspase 5 A ZAVE &2S vt
SlE & &t} ANTol| = ADP, dADP, ATP7} PTpore 5=$] ol A 2
HU#‘”), ANTHE © 2 = PTporeE AT 4 Qlom mEEC
2] o}<] cyclophilin®] receptor= cyclosporin A= enzyme2] activity
= Welsted pore = RKoHES qhrpes. ik nlEFEE o}
€] Ca* & cyclosporin A7} cyclophilinz} 2331 £3l& g
W ohugl, PTpores &4 3E A7+ o8 98-S e, 12
1} ADP9] 73-9- cyclosporin A9] A3Hg Z 2 A1 7] W%, cyclosporin
As} cyclophilin-DE- photolabellingS A A H.1H, ADPo|| ¢ja] F
7V R 7R, Gl S71ek 24 E Ro) B npe,
VDAC 2= A ZAPE S 92 7]% proapoptotic molecule?] Bax,
Bake] 24< 2%611 sho] Al EAFE S oA S,
=3} Bcl-2, VDAC 2, caspase 9 5 H_E'LOJ]
A 2 %5&—% FHA I Fo] T3 mek AEANE S f

o e

l

[e]

2 ATl A e ol g Al ZAVE S YotR 7] flste] Bel-2,
VDAC 2, caspase 92] mRNA%-S =74 5}, cyclosporin A7} A
APE L Q0 7)=7} Lol H bt

VDAC 2¢] 739~ 1000ng/ml€] cyclosporin AE 3RS AL
Z W3k BolA ¢E9kAI T, 2000ng/mlo] HTH @A g VDAC 2
742 Yeyon, Bol2 €A 2000ng/mio] A 3-E] mRNAS)
ol U508t = 7Haatil &= VEFH I, caspase 99] mRNAS] <F
500ng/mi7kA) = 7 9] Z7}sto] ¢l o1k, 1000ng/miol A HE
MRNAS] &Fo] M2t 5 74ehS Uebdlth. 53] caspase 9] 57}
cytochrom c&] <o) Z7Hgl55 Yetll= A2 2 B Al X
Aol ol ojn| gttt

AAa} S n S £ #2E cyclosporin A Fof 7 = 1000ng/
noME 23 2 2o]E HolA %o 2000- 3000ng/m|

X E MEA AA7; FRletA F o] AHE B
FAEE HFE QAT

lo

o [

O

M i H]

Cyclosporin A9] 5o wel FdMl e 5 Aﬂcﬂ A ZANE
O AHE 12,3456, 747 #2 st e 22 AlEs A
I 7 2748 2, 1000ng/mlo] A= A3 Ao A 4 Holz] ¢

9k, 2000ng/mlo] AFel| A A3 AFo] -y 71 0 2 Uehdt)

MTT ZAAPH 2 8FokA] o] 7+A) ZiALe] o] AL&E o)A H, A
Aol th @ AT B AR F&3HA AR H o}tk o]
e A 238 vud 434 $AZ 717 el €2

(]

2%
T onzg B4 Ao g AEAAL, Hastetae tis
7 oTS-_‘ El- }_i 2= 011;]_54

B o Lo A& cyclosporin A9] 57} ol A 52 MTT 4] ¢
2154121, cyclosporin A F¢o %= 1000ng/mlol] A 50%
31932 1, 3000ng/mloll A= A &) 90% A& 7FAEg o

479



LHT2IX| 2004;30:474-481

, O] A& n EZE g o}o] A 9] succinyl dehydrogenase] €4 o]
0%1% ou gttt W2 FA7F Sk ofA| A o] A
A4 Aol dojd2 onetn, o7k Al ZAPE S o] E 7]

ojg & Hehl = 2ol

PRIV

N

Hol = 9 fﬂ St A EAME S frste Al Eo] Bol A
Hed I olfre FAY A vls) FAgo] A3 HAH
Q1 Al ] A 3} oncogenesisel] o et S At F
A 27} 228 AL Yl A EE 817 W Eo] T

H ALoAE o] Eﬁs} M ZAE
assay, /32t dn 7S B xS HES
AR "U] 4E9 HI*A}E'& A BHOE FEY &
W © o, cyclosporin A2 2} 4 )
= U‘jgﬂ AE f&T-ceIIS’A A=

V.2 Z

T2 A AT A Z 5ol A cyclosporin A 7} 0% gk &l
A3 FdAr du S 53 249

N oo
o

mi

:\_l‘

23 5 94 ohis] W
s, MTT assay® 58 94 Eo) the 45474 2 7740
A EST QY AEFE 1% F todl RNAZ F3510]

x,j7] og%% Al 63 -3}1, RT- PCR(Reverse Transcnptlon Polymerase

- 23 0|7} 27000 A1 2000ng - 3000ng/mis] A A E2 ]
AA7L FReA Fovl de) HPE) Huid ado] B
I ATAEE BFH A

2. TFAE ] AL cyclosporin A ] 5 =7} 1000ng/ml o]/l
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