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APOPTOTIC EFFECT IN COMBINATION OF CYCLOSPORIN A AND TAXOL ON ORAL SQUAMOUS
CELL CARCINOMA CELL LINE THROUGH THE PI-3 KINASE/AKT1 PATHWAY

Kyu-Young Kim, Jae-Hoon Lee
Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Dankook University

Oral cancer take up 2-6% of al carcinomas and squamous cell carcinoma, which is the most common typein oral cancer, has a poor prognosis due
to its high metastasis and recurrence rates.

In treating oral cancer, chemotherapy to the primary, metastasized and recurrent lesion is a very important and useful treatment, even though its
widespread usage is limited due to high general toxicity and local toxicity to other organs.

Taxol, amicrotubule stabilizing agent, is an anticancer drug that induces cell apoptosis by inhibiting depolymerization of microtubules in between
the metaphase and anaphase of the cell mitosis. Recently, its effectiveness and mechanism on various tumor has been reported. However, not much
research has been done on the application of Taxol to oral squamous cell carcinoma.

Cyclosporin A, which is an immunosuppressant, is being used on cancers and when co-administered with Taxol, effectiveness of Taxol is enhanced
by inhibition of Taxol induced multidrug resistance.

In this study, Cyclosporin A with different concentration of Taxol was co-administered to HN22, the ora squamous cell carcinomacell line. To
observe the cell apoptosis and the mechanisms that take part in this process, mortality evaluation of tumor cell using wortmannin, c-DNA microarray,
RT-PCR andysis, cytometry analysis and western blotting were used, and based upon the observation on the effect and mechanism of the agent, the
following results were obtained:

1. The HN22 cell line viahility was lowest when 100#M of Wortmannin and 5ug/ml of Taxol were co-administered, showing that Taxol participates

in P13K-AKT1 pathway.

2.In c-DNA microarray, where 1ug/ml of cyclosporine A and 3mg/ml of Taxol were co-administered, no up regulation of AKT1, PTEN and BAD
c-DNA that participate in cell apoptosis was observed.

3. When 1ug/ml of Cyclosporin A was applied alone to HN22 cell ling,no difference was found in AKT1, PTEN and BAD mRNA expression.

4. Increased AKT1, mRNA expression was observed when 3ug/ml of Taxol was applied alone to HN22 cell line.

5. When 1ug/ml of Cyclosporin A and Taxol (3ug/ml and 5ug/ml) were co-administered to HN22 cell line, PTEN mRNA expression increased,
whereas AKT1 and BAD mRNA decreased.

6. As a result of cytometry analysis, in the group of Cyclosporin A(1ug/ml) and Taxol(3ug/ml) co-administration, increased Annxin V was
observed, which shows that apoptosis occurred by deformation of plasma membrane. However, no significant difference was observed with vary-
ing concentration.

7. Inwestern blot analysis, no caspase 3 was observed in the group of Cyclosporin A(1ug/ml) and Taxol (3ug/ml) co-administration.

From the results of this study, it can be concluded that synergistic effect can be observed in combination therapy of Taxol and Cyclosporin A on oral
squamous cell carcinoma cell line, where decreased activity of the cell line was observed. This resulted in decreased AKT1 and BAD mRNA and
increased PTEN mRNA expression and when wortmannin and Taxol were co-administered, the viability decreased which confirms that Taxol
decreases the viability of tumor cell line. Hence, when Taxol and cyclosporine A are co-administered, it can be assumed that cell apoptosis occurs
through AKt1 pathway.
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FE ARSo] SE AR F G, Y, dAY, A e 2
& 13 4o A 5ol AMEE I Utk Taxdl o] F8 X8 7112
TG A A w A S MBI 7= Z 02 Taxdlo] Al X
7] % 44 dAlol Hoste] M ZANE S fr i g

Taxolol] 9] 8+ A ZALE (Apoptosis) 2 lymphoid cell ©] GJ/M T
Alell A Bd-2¢9] 143l fImshe] Qo u}ar?, ovarian odlof A
= NK A 02 GIM A 2 F-7] 7} ahghs| o] TAY A Th 319
TH9. Leukemia HL-60 A 22 5=of] Taxdl-&- &gt 74 -¢-, Cagpase 9,
39 @482 A FAE O] F1549 00", CCRRHSB-2 A
ol A= Caspase 109] EH4J o]l <4l Cagpase 3} 60] 4] 3}5]
3 Bd-27} #8) H of A ZAPE S fdsh i oh. o] 9f 2 1A
2P AA Y etslst Al = tubding] A-subunitz} A
atod wA o] gt Eafol #odste Aeolth A &%
2ol gk oAl = mitotic spindled] 2}37 o} A 5715 metar
pehse} anaphaseol] A H5-A] FHO 24 A A 0 2 A ZAME &
Y © 7]y,

Cydosporin A= T 3H-72] 4] 3} cytotoxic THI 2 2] &
A s HAGAA o], o] A Zo A Al ZALE A=
A3S Frste] AZAIE T #odsts 20 E UHA
ohe, 2 o] 7 HHE A EYF Al 2 5ol Cydogporin AE
5 FoJd A 49 Aol A& Cydogporin Al 5=
7% ol wheh Cagpase 99] 5719} Bd 2, VDAC29] 74 g
UEbA 7 o]0l whel A ZANE 37} et T sk TR, &
g st E 7 Taxd o] WM& Al Yehbes A 2ANE &
I g GAF A TG EC] B A theFe Aol A
&g ol ti gt A7 F18 = AL A ThE. o 2] Qhof] Taxal
o] A] YJERE= taxal indeced drug resstance= Cydosporin AS |
SO0 EN Aol Wt Y FURHE ZIHEUATY B
R A= N

Taxol o] A YER}E Taxolol] o 8 )43 ol &= Aktlo] o]
e A0 delA AT, PI3K/AKt patway= Al 2 AJZol
Holats A A0 AAEA o Fkz 1Ao7 8, &
datet o Aol ek AAdS bl dRfo| o, i,
FddA FAAZE SR PTENS A 27 3 A4, 2 £ 85
A REE AL 2HS FOZN NEFTE 2- et TY
S A= 9GS st PTENS 445 PI3K/AK A1 5
DA Al (dgnding pathwey) & H1 23 A1 A oF A oA 2
45 5o, W 2 Q17ke] of 8] g el A= PTENS] 75 4

N

o

[ mu i oxo lo o

[¢)

Aol FlE A glo] AT 81 A PTENS] T84 & Ko
AL A TFE0. Bd-2¢] 4 @ AHantagonis) = ¢ei Xl BAD= Al
APE Sl ztol v A E 9] M| ZAPE & 2 o, A ZAME ¢
AEA 2 &FS A3 71t PI3K/AKtL pathway 2] 59 target

¢ BADE 243l 4] Tadl SFEU 4 240 2 o4 A)7]

MIZZF0l|A] Cyclosporin A%} Taxol SE0JA| PI-3 kinase/Akt] Pathway0i 2|3t M|EAIZ HE2& D}

. £ BAD®] 7@ 0 & Tadd] ol & Z4S S7HIA
THAL o ST

o] &} 7+o] Taxol 7} Cydosporin A¢] -8 & 3o thsf o] 1
FAo A AFso] FUFEQ P NZ L FOZ AAHIT
Ao 4 ARA EAFl A o) E3e} 7)ol T3 A=
79 gle Aol old & A7+ 77 AHAZYEF AE
F(HN22)el| Taxol3} Cyclosporin AS &5 2 g Fojsl L,
PI3K A A 9] Wortmanning: A}-$-8F £ oka| Eo] A =53 7}
¢-DNA microarray, RT-PCR¥-4], Western blotting 2 -f-A4l| X &4
W =2 o] &3}o] Taxd 2 Cydosporin AS} 135 A 2AME =
Aol X1 ©] PI3K/AktL pathway, PTEN, BAD % Cagpese 3 55 &
Zato] L7 AGA LG o) 3 X BA 24 2] Taxdl 9] 7}
S AL A UehdE 71 S BE st A sk Ak

USA) S AHg-3191.0. v, HN22 5 94 2 2x 107)1 5 100mm dish
of z+ 37| ¥ FF-3he] 10% FBS(fetd bovine srum)E E 3tsl=
DMEM(Hydlone, USA)oll 1l s} 313, 2712 95% 5717} Sl=
COMY| 71 & AH&-313

2. Cyclosporin AQ| ==& 2! kK| =0]

Cydlosporin®(Z 2 %)& DMSO(dimethyl sulfoxide)ol] =o] 22
DMEM (Dulbecco s Modified Eagle s Medium, Gibco, USA) ©. 2
34 A A Sock solution . & Lyg/mi-S WHE- QT E o]l ALg-
3 CydogporinA £ 5= Lyg/m 2 77} 2 A8k ) 27202
+ Cydosporin A7} 2 3= 2] o8- vl oFHof] 273 A A 29t
THAEFE WSRO, AFF T = FolH oA o et
470 7 stk A3 lug/ml Cydogporin A T, 3ug
Iml Taxol®(3+F=+BMSHA) 2F) T+, 1ug/ml Cyclosporin Aol 3ug/ml
Taxd A5, 18] 2 Lug/ml Cydosporin Aol Sug/ml Taxdl &
AT 2 Fatste] wi FE Al 2ol YL 4 fn Ao R
stk

3. WortmanninZ} Taxol2 0|28t
EIT(HN22)9| ZUM=Z

B wdlS AH&-3t9 0™ walgd 2x 1071 2] Al L= 3wdldl] &
ZE3} 3L 37C 2] COl %7 ol A 244 7wl 23} of. Wortmamnin
1006M 3} Buglml 2 Sug/ml =5 9] TaxolS P 3 7241 7HS vl <F
S MTT(5-diphenyl dimethyl-tetrazolium bromide)-&-<f 504 & 7+
Zte] wellol] 3 7FsF AL ThA] 3441 7F 5<F 37C 54% COz vl %47
ol A ul gt F G55 Al Ast MTTel| oJs) P8 24
gk g7tk 1 the DMSO(dimethyl sulfoxide) S 02ml4 7tzte]
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wdle]] {-5=3}o] 2+ £313}9] 2 microplate leeder 2 117 550nm

H
NN FHEE SHAh
4. ¢cDNA Microarray £44

FZ 3% RNAZE o] £3}o] Target DNA probese] 34 3}
hybridizetion}7 > th& 3} 7] Alg) sk ok, A&
Qe vhg E3HE 2 ok 2o 400 unit®] & 7 AFE A (super-
script 11 TM, Invitrogen) 2mg<] oligo-DT(Amersham hiosciences.
UK)L'nM dATP, dCTP, dGTP, 0.6nM dTTP 18] 32 0.1mM cy3-I=
= cy5dUTPINEN Life Science Products, Boston, USA)¢] & 3H&
= 42Co A 241 7F FF w3 AIZ T G ARES- 53t totdl
RNA 2] 7+7} B0ug2 cy3 T+ cy5dutz labdling A1 th. oy39}
cy5= labelling®l cDNAE- PCR purification kit (Qiagen, Hilden,
Germany) 2 A3t th. A ¥ cDNAS M2 &3 8o
Microcon Y M-30(Millipore corp., Bedford, MA, USA)S- A}-&3} o]
=% 519t} Hybridzationg 171913 EFEL the 3} 2},
394 ¢] labelling ¥ cDNA target, 254 ¢] 20x SSC, 14 9]
10%SDS, 304 2] formamide(sgma), 14 2] hmuman cot-1 DNA
(20ug/ 1, in vitrogen), 2. €] yeast tRNA(1Oug/ 11, invitrogen) =}
2.l ] polyA RNA(10ug/ul, sigma) hybridization &35 100C
o A 28 7F €& 713 & SA] hybridizationA] # 17,4467] &] <1
7+ cDNA E-A] 7} (invitrogin)® ¢cDNA microarayE HS- 31 th o]
hybridization & <717} )+ Hybchamber X(Genomic Treg, Inc,
Kored) 2 42°C o] A 12-164] 7+ “E<t o] o]zl t}. Hyhridizationo]
E45 |ager scanner(Axon 4000B, Axon instrumernts Inc, Foster CA,

USA)Z image scanningS A3 st th(Fig. 1). 37t =+
Genepix pro4.0 software{Axon ingruments Inc, Foder, CA, USA)E
AHg-eko] 7 pide] BT W g Adbatel B4
Genegring 6.2 (Silicon Genetics, Redwood CA, USA)E- A1-8-3} o]
detaZ 241511tk 001 %9 9] 570 4 sngle T-tet S A]3)
a3l th(Tablel).

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

Amplication 2 ]88+ Aktl, PTEN, and BAD mRNA expression
#2317] 913l 1lug DNaseZ # 2] ¥ totdl RNAE Random

Treat CsA Treat CsA+Tx

Treat CsA

Fig. 1. Gene expression related to Cyclosporin A(1ug/ml) as
a control group and Cyclosporin A(Tug/ml) + Taxol(3ug/ml).

Table 1. cDNA Microarray Data Analysis

| Scanimageand raw data |

|

‘ Upload into geneSpring ‘
|

‘ Normalization : LOWESS ‘

l

Filtering for reliable genes:

CvsCA and CvsCA+TA: Cy3signd>215.9indl arrays: 4937 genes A1
CA+TA5VvsCA+TA10: Cy3signd>199.1indl arrays: 5224 genes A1 &
(based on two component error model, J. Computation Biol., 2001, 8:557-569)
SRR o] B AR A A

l

Filter genes showing statistical significance: t test, ANOVA test (p<0.01):
CvsCA: 127 genes, Cvs CA+TAS.0 : 420 genes, C vs CA+TA10: 394 genes

|
Geneontology analysis £ 71 5 2.2 ]u| gl G AAES Yo B4 |
!




Table 2. Primers used in RT-PCR

PTEN (putative protein tyrosine phosgphatase)

sense: AACGTGGGAGTAGACGGATG
antisense: TAGCCCTCAGGAAGAGACCA
Aktl

sense: GCCCTACATCACAGGAGGAA
antisense:  GCGTGAGTGTGGATATGTGG

BAD (Bd-X/Bcl-2 binding protein)
ense: CGGAGGATGAGTGACGAGTT
antisense:  ACTTCCGCCCATATTCAAGA?

hexamer primersel] 70C ol 4 1027+ 42 § A& ol ¥ol+F
ATk o] 7S ThAl 3 WAl strand buffere) 5 = 43 37, 100mM
dithiothreitol(DTT), 10mM dNTPs, 10U RNAases} 200U/l super-
soript | reverse transcriptase (Giboo BRL, USA)E- 47 o] 42C ol 60
£7F 2 2] 5 cDNAS 50t o] (DNAE 80u &l 3143
% 1.5mM MgClz, 50mM KCI, 100mM Tris-HCl, pH8.3 200um
dTAD, dTTP, dGTP, bictinylated-dCTPZ: 0.75,1 % 2H= 7. double
254 cDNA7} 285 1unit Tag-polymerase (Gibco BRL, USA) S
§h$- S opo] 504  WHE 0] PORS AH§-3ke] ZEA AT @
oyde WA} 314 & 1571 95C, 552 §13) 95C 4] 302, 60
Col M 30z, 72Col A 17 H ) 3k, vhA 2} 2S99 72
oA 105870 Al atsich. o] 7ol ALS-F PCR Aimers £
Table 29} 741}, 443912] GAPDHE ) 270 2 99} 72
MOZ ZZNZ oW, POR S %6 oprt2 s UG AL
ato] Bl A 713 7] ¢l @l 5 enhanced chemiluminesoence
(ECL, Giboo BRL, USA) 4 & AHE-3H it BE] =53 7
ANS o7 A S AT smiquantitative W © 2 7}7)e)
MRNA 3¢ GAPDH $#0.2 11ro] Pig 73] 45
H] 8k o o 227> mRNA expression Bd-2/mRNA expresson
GAPDHS 1% 332 YA 22 3d Z/mRNA expression
GAPDH=E ghitste] 4] 8131t

oo of 1|

6. Flow cytometry 24

FITCS Aste AnnexinV (o] 8} Annexin V-FITC), Propidium
lodides} binding buffer= BD Pharmingen 2 F-8] - 853t
w2 ol A w o]l Al Z 5 Y733 el o] PBSE 23] A H gk - 1X
binding bufferel] 1< 10°/ml7} T == 3} th 1004 o] £ (1
109)& 5ml £7]) %A th. Annexin V-FITC3} Propidium lodide 5
d AGENE 71 F U T Ao A 158 Feb )
%F 3}k ¥ RS 95T Fol = 4004 9] 1 binding buffers
7} tubeel] 7tated g A1ZF vl flow cytometry = 4 skt
How cytometry©] compensations} quadrants A 74 & 915 th =

MZEZF0)/A Cyclosporin A2} Taxol E0IA| PI-3 kinase/Akt] PathwayOi| o/3F MZEAIE H25 1}

(o

] 02 98] A 1004 (1x 10° cell9) 2] M| . 8902 37} 9] A]
H&d 7kt A WA Al Y Foll = Annexin V-FITCY
Propidium lodideE- ¥ A] &k, F WA Alg ol = Annexin V-
FATCY ¥ Al WA A]E Fholl = Propidium lodide?H2 ¥ %)
o} A3 M L E 2] 40 = FACScan flow cytometer(Becton
Dickinson, Mountain View, CA)S ©]£-3}91 17, How cytometero]]
4 %] = Cdl Questpro program (Becton Dickinson)S- A}-8-3} 1 k.

a

7. Western blot analysis

PVDF membrane®. 2 o] ©i A Trander7} £ - membrane
& A} 972 2a) 5% kimmilk (in PBST)Z AH-2- 3060 £
e 52 3719 blockings: 4 A gt} 1%} antibody
2 2] & 5% skimmilk (in PBST)ol] 3] 4] ao] AF-L-0)) 4] 2-34] 7+ &
& 4C oA ovamignt %] 2] 3t} 13} washing 155 7+4 0 2 4
WS PBSTE AJd) ghr}. 1ate]] AL-g antibodyol] St 2} anti-
bodyE A1 A (« — mouse, a — rebbit IE = a — godt) 3} 24 3] 3] 4]
3 A Aol A L5417 g5 A A $he} PBSTE 5 7HA o
49, PBSZ 2 7 A 31w A 23 washing A] ) -}

ECL (peroxidase-labeled ) 2} antibody A}-&- A]) ¥He- & 27) =
7Fo] A A FHAE o] A2 FH] gttt PVDF
membrane 9]0l X-ray film-£ 537 exposure ¥ develop — fix —
weshing— 7129 =M 2 2 3E &l g

t

. oA 22

1. Wortmannin and Taxol S0 A| HN22 M|ZFo| M=

=
2 24

Wortmanning} Taxol &= Fof A] Bt} Wortmannina} Taxol 2
A Tl Al M E AEF o] ol H Gl o, Sug/ml Taxd
Fo] Al S M Y M A Z - o] oF M= 7HE WA A2 E
A tHTable3).

Taxdl T 9= Folahiz 49 Qb 02 opB o] By =)
o] PI3K 2] &Alo] ofg] ol % 1} PI3K inhibitorel
Wortmamning: 3§ 24 a5 53
Aol A PI3KEA] 2wk & = Taxolol] of gt 7+

[e]
28259
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=
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2. ¢cDNA microarray £41

Cydogporin A (Lig/m)E o) 272) 274 £4] 7]20.2 3
gdom, 2870 2= Cycdosporin A (1ug/ml), Taxol 3ue/ml)<
A B & HHA SEH S A4S A Al zAPE e #H8)
= Bd-2, Bax, PTEN, Akt1, BAD 9] up-reguldion 2}o] = =17
QL) olol] E AT A E w23 3 AA 2] Sl
Taxol 7o Aol Al ZAE A o] Fofd Ao = AF74g Al 2
F7] 222} PTEN, Al ZAPE o)) e 314 Aktl, PI3K/AKtL 74 2
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Table 3. HN22 Cell Line Viability by Wortmannin and Taxol

Wortmannin (100«M) Taxol (3ug/ml) Wortmannin + Taxol (3ug/ml) Wortmannin + Taxol (5ug/ml)
80+6.5 65+27 50+32 32+25
Mean+ SD(%)
Table 4. Gene Expressions in HN22 Cell Line Treated with Cyclosporin A + Taxol
Gene Bank Name Function Up regulation
AH005966 PTEN Cdl cycleregulator 10
AHO011307 Aktl Apoptosis 10
AF021792 BAD Proapoptos's 10
< 3
H = 1.2
s 3 © 1 AKT1-P
_ & & 3 08 = b
e = S s
5§ ¥ ¥ % o6
o - o= 0.4 %
AKT1 _— 0.2
£= 0
PTEN & ) & &
<® At & &
BAD e i ) » ;f*“\
cfx
GAPDH == e W
A

Fig. 2. The Combined Effect of Cyclosporin A(1ug/ml)
and Taxol(3ug/ml) on Aktl, PTEN and BAD mRNA
expression in HN 22 Cell Line by RT-PCR.

©] 9] targeto] ™ Progpoptosisol] #of3hi= BADE 41 H 5}
MRNA 28§ 4] 519] th(Table ).

3. RT-PCR £A10l| 2|8} Aktl, PTEN, BAD £tsd

HN22 A £ ol Cydosporin A 1ug/ml2} Taxol 3ug/mlS EA]
Fol Al FEFAA AR g8k PTENS| S71H7F th 2+
of oF 154}, Cydogporin A o] o K.t} oF 45h)], Taxdl &0 - H
o} oF 22v) A% EA B H o0, Akl Taxdl Fof - Bt}
oF 13 4% #AHNY, BADE o ] = dEo] HasE
FE BAoH thx+ B Cydogorin A T Fol - ke
oF Y E 7HAS B TtHAG. 2, 3). ©] = Taxd } Cydogporin A
W8 Al FEE P3K E2d o] 7FAE I, o] ¢ uhEl BADS] &
A dA3 adte AS BHoFE Aot & Taxdl
Cydosporin A B8 2] PI3K/Aktl pathway 7} H] &4 o] Ho 2K
oFE O LS E = Ao E A7t

¢
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Fig. 3. The Combined Effect of Cyclosporin A(Tug/ml)
and Taxol(3ug/ml) on Procaspase 3 Expression
Measurement in HN 22 Cell Line.

Ad
A

4. Annexin V-FITCE 0|28t 7Al

HH
i

Cyclosporin A 1ug/ml &= F o, Taxol Sug/ml @5 Fof,
Cydosparin A 1ug/ml ¢} Taxol Sug/ml -8 A] Caspase 3, Annexin
VE o] &8 4% B0l A Capeee3e] B4 5 oF 3%
A 3% ALol o] GAEE Hof ol H]ste] 457 A
e 2o E I HHHe, T = 8 FolA i
ol v AmedinVis o 39} B o] S7E Bl AlE 987
2ho] W o o gk M ZAVE & E1E 5 Sl U THFQ. 4, Tebleb).

5. Western blot analysisE 0|28} Procaspase 32| &4

=
=4

HN22 A 3 5=¢)] Cydosparin A 1ug/ml &= Fo, Taxal 3ug/ml
0= Fof, Cydosporin A 1ug/ml &} Taxol 3ug/ml B4 A] ) 2
I A F <+ B Procaspase 39] ' of) glo] @A o & Abel 7t
§10} Campame32] 1] 84 & 41 24 2= 9191 THFig.5).



fIZZF0]/A{ Cyclosporin A2} Taxol S0JA| PI-3 kinase/Aktl PathwayOj| 2|3t M ZEAIY H2g1f

Table 5. Flow Cytometry Analysis of HN22 Cell Lines by Fluorescence of Caspase 3 and Annexin-V

Caspase 3 AnnexinV
MARKER %Tota MARKER %Tota
Control 33834 Control 781
CA1l 39.33 CA1l 29.90
CsA1+Tx5 3871 CsA1+Tx5 20.75
Tx5 37.38 Tx5 20.85
CsA: Cydosporin A, Tx: Taxol, T2 (ug/ml)
< 2
. o £ .‘:"
- $ g E
’ - s 2 -
o Ve || = = s F 3
. mink = ey = = = =
et M win E 3 3 3
F (@] — [} —
oo : - —
Caspazs-1 i Anneain ¢ =,

Fig. 4. Flow Cytometry Analysis of NH22 Cells by
Fluorescence of Caspase 3 and Annexin-V.

.Té'l- al _Tl_?'él-

V.

O

Al A (Apoptoss)o] & T LA Eol A T2 03 # A E
o] AbS U A =T} b 3 & anti-gpoptotic survival pathway =
E35) A ZAPE S A o 51A B =d o] 37g ol = Bd-29} Bd-XL
o] B E S B3 A ZAE & oA B pE3 A te] 7 e S &
4, PI3KIAKt 73 2 2738t Foll olsf Al ZAPE o] A H L 9l
o} oW M EES Bd-2 T A& @o] wrEojujo] Al EA}
s A 87| = gk

A EAME F A EZE o5 &3 Caspase®] 7 Z(Mito-
chondria pathway of caspase activation) = intringc gpoptods pathway
EA 7 7HA AR E i, Cagpase-dependent pathway 2
AlF-dependent pattway = 1= <7 ok Pl EZ EE|obg 53 7]
A2 gretststa WAl os) g Yk o2k DNAEA,
oxiddive dress 7] o} el (davaion) 2] Al E ol A 7] A == degth
signal 2] integration=} propagationol] Q.3 & &5 3k},
Caspese dependent ptfway= 7 £ 2= 2] o} 9] 2te] % 344J0]
T3] of intermenbrane spaceol] £4) = cychrome c7F Al 28 2
W2 = 3L Apdl 2t A sl o] Z A of Cagpase 971 2 95t
Cagpase 99] &/ o] ¥ F o]oj A Cagpase 3 &/ 3HA]7]

Fig. 5. The Combined Effect of Cyclosporin A(1ug/ml)
and Taxol(3ug/ml) on Aktl, PTEN and BAD mRNA
expression Measurement in HN 22 Cell Line by
Densitometer.

<, Cagpase 32 o] 8] 71 A A& Adkste] MEAIE S
st A, Capase= Al ZAME & SEdh= a4 A2
AY A 29 Al ZAPE 9 7390l A 5”*@}5“3} o]
7§i pro-apoptotic Bax, Bid<} anti- apoptotlc Bd2, Bd-XL 5¢

X & ol A cytochrome C ¢] ®}

=557 } A7) 2L N Z 2t 4] phogphatidylserinee] A Z 9] 52
B 3 7712 S 0% ol ele] lagesde DNA fra-
mentationS: 31 g, T8 EE phoq:Jhetldylaanne— =235

A Zeke] Wets 313 5 o] MEAE S 1 F A
EHHE E Aol A= phophaidylserines 74 8 < 9l index
l AmnexinV o] &gk F-Al ZEA S Ald) st A ZAME A s
el sttt
nEFZE g oket #AIGE A2 2 receptor-mediated caspese
activation?] extrinsic apoptoss pathway 2 4] death receptor (Fas.
TNFRLDR5)9] ligand (FasL, TNF-e, TRAIL)S] Zgto 2 wh-al 3}
3 & Cagpese 80] 3/ ¥l o] Cegpase 35 SAJAIA Al EAME
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BAD= Al 2 AHE 2 ZAs i, NZAPEAAE A d5S A
31 A1 71t} PI3K/AKt pathway 2] 319 targete]l BADE WAt
A TaolFE ) 4 & 225 0 2 o) A7 0.0, BADS] 22
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= A ZE5E7E $2 At A g M= =4 e
SEAREEERET S
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o ol A7t Y AOZ A ZHETh PKE P A& 71
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modd)ol] #ed 8, akerokE QW Al &Fekota o] potentid target
O 7 ZFFH A Y. P sgnding T e Al 2715 59
HAS AT A2 Ao HE9 s oA =549 9
+ AE S FA 7NN A o] BETFAZAE ] YA,
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Cydosporin A¢} Taxdl S H-&3 7% PTENo| 7182 B
PI3K/AKL 7 22 £33} shet & 742 22 & 5 99l o).

A ZAPE O] 271GA = Al 2xH W dojutA Hol 49
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