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Objective : We evaluated the alteration in the expression of the genes which are related to the angiogenesis in tumor
bed following the management with antineoplstic agents to the various gynecologic cancer cell lines.

Methods : To evaluate the alteration in the expression of the genes which are related to the angiogensis in tumor
bed, VEGF, bFGF, and TSP-1, in parallel with the tumor cell proliferation inhibition, apoptosis, following the management
with cisplatin(0, 30, 50, and 100 uM), paclitaxel(0. 0.02 , 0.05, and 0.1uM), and thalidomide(0, 50, 100, 200ug/ml) in
a dose-dependent fashion to the cell lines, Ovarian (A2780), cisplatin resistens ovarian(A2780 CDDP), breast (MCF-7),
and squamous cell carcinom of uterus(SiHa,) cancer cell lines were investigated by means of MTT staining for formazen
formation, FACS analysis for DNA damage, and isolation of total RNA and RT-PCR.

Results : The percentage of the cell proliferation inhibition and apoptosis after management of cisplatin were 0.00,
21.07, 39.19, and 62.45%: 9.5, 13.65, 13.25, and 25.8% in A2780, 0.00, 14.23, 24.85, and 43.48%: 14.25, 17.22, 22.76
and 39.91% in A2780 CDDP, 0.00, 3.26, 8.54, and 29.11%: 24.84, 27.56, 29.47, and 56.07% in MCF-7, but the
proliferation inhibition was not heralded under the concentration of 30 uM although increased percentage of apoptosis
under the serial concentrations of cisplatin in SiHa. In the cases with paclitaxel in accordance with the concentration,
the degree of proliferation inhibition revealed as 0.00, 16, 92, 27.68, and 51.75% in A2780, 0.00, 28.84, 41.24, and 46.6%
in A2780CDDP, 0.00, 7.92, 29.23, 41.58% in MCF-7, and 0,00, 37.24, 40.23, and 42.57% in SiHa. but the majority of
apoptosis had been developed under the Ist infusion dose with 0.02 uM. Because of this phenomenon, too narrow
cytotoxic effect of paclitaxel, it is difficult to define relation between apoptosis and alteration of gene expression. The
proliferation inhibiton and apoptotic effect of thalidomide were 0.00, 15.39, 19.06, 59.06% : 5.99, 8.49, 11.23, and 13.04%
in A2780, 0.00, 1.97, 32.25, 50.42% : 12.16, 12.62, 12.77, and 13.48% in A2780CDDP, 0.00, 9.78, 30.65, and 50.27%
:27.00, 29.41, 30.37, and 36.11% in MCF-7, and 0.00, 9.87, 26.46, and 53.45% : 6.00, 6.96, 6.34, 7.09% in SiHa. Among
the targeted genes which were related angiogenesis in tumor bed, VEGF, and bFGF were amplified as size as 212 bp
sized VEGF, and 238 bp sized bFGF. However, 492 bp sized TSP-1 was not amplified in MGF-7 and SiHa under the
treatment with cisplatin and paclitaxel, and A2780 CDDP, MCF-7, and SiHa which was managed with thalidomide. TSP-2
was not amplified at all in each targeted cell lines. The dose-dependent effect of targeted gene expression was not shown
even in the cases with paclitaxel infusion, which was belong to the type 1 antangiogenesis agent which can be a
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direct effector to the VEGF, or bFGF in tumor vascular beds. Furthermore, cisplatin induced cytotoxicity was not
developed in parallel with the alteration of expression of bFGF.

Conclusion : These result suggest that ongoing research for the evaluation of antiangiogenetic effect with various
cytotoxic agents, the objective tool should be proposed for the fine differentiation of the real antiangiogentic effect of
cytotoxic and antiproliferating agent to endothelial cell., especially in the experiments with type 1 antiangiogenetic agent.
In the case with type 2 antiangiogentic agents, ilt will be helpful to construct the condition with vector related transfection
to the targeted cell lines, and to include various cytokines as a target to know the paracrine effects of the tumor cells

in normal environment of the animal or other host.
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i cisplatin®} paclitaxel(Sigma, St. Louis, USA)°]$1
o A g3t PA AAA|Z thalidomide(Calbiochem,
Darmstadt, Germany)”7} ©]-8-% 1t}

Waok 9 5ok A= RPMI 1640(Gibeo, BRL,
USA)HIA| & ARE-8EGlaL Abe 7 -k A= DMEM
(Gibco, BRL, USA)HI A& o] &3} =H| Zui=] el 1%
penicillin-streptomycin(Gibco, BRL, USA)¥} 10% fetal
bovine serum(BIOFLUIDS, Rockville, MD, USA)S 3
7}&ke] 37°C, 5% CO, incubator(Nuaire, USA)ollA] Bl %k
gt

2 HiSF MEZF MY =& ZH
b NEFE welld 13107 cell/mlo] A HE] 204
A% A AE A 200 ulE BT 37°C, 5%
CO, incubatorel] A 443t v skGh o.m v mpA]e} 4
A ZHe MTT(3-[4, 5-dimethylthiazole-2-yl]-2,
5-diphenyltetra -zolium bromide: Sigma, St. Louis, USA)
|4 50 ulE, Z well plateol] A2|ste] wjdalsdaL, 4
A1ZF Fol] 1,500 rpmO.& 5E7F YA HEjste] Ao
S AAst DMSO(dimethyl sulphoxide)(Lancaster,
UK) 150 ulZ 2]k 15539]] ELISA(Molecule Device,
USA)E 570 nmol| Al SHEE 243 1S, 1|47]0
e FAE 06074019 e AH FEE 4

3341

d

3 ME ME X =& Az
7t AEFE 5x10° cell/ml7} HEE 8|4 B350
37T, 5% CO, incubatorol|A] 70-80% wj%A|Zl T}L-
cisplating 0.9% NaClol| €33} 3 mM stock solution
o7 tHE % 1% FBS7F A71E iAol 0-100 uM 2]
TR Folato] 3’\] 2k e gk o, drug-free media
oA 24A17F w1 S} AL paclitaxel> DMSOE 0.2 M
stock solution=- 5‘_"3 ?ﬂ the 0-0.1 WM FEE Fols}
o 24417 W% 3 U2, drug-free mediadl A 24A]7F
F7F ¥ O}ME}. Paclitaxel #2323} t)Z7-¢] DMSO
FTET 02% o2 X5} thZaffaroni et al. 1998).
Talidomide= DMSO°] -&3JA]A 100 mg/ml stock
solutionS 4 3 U5 0-200 ug/ml =2 A3}
6A17F v 3t U, drug-free media© A 1A} T )

oksle] Ao o] &=l o] we] Azl tE2T
o] DMSO%EEE 0.5% o= FA5t%)

4 of

FEE AE Y AR =S SH6] Slske] H
&F AR 4AITE B0 Z) wellol] MTT(3-[4, 5-dimethylthiazole-
2-yl]-2, 5-diphenyltetrazolium bromide; Sigma, St, Louis,
USA)dye (2mg/ml)Z 50 ul d7}a}o] 37°Col| A wljoF &t
% microplateE 1,500rpm o2 YA F2lsto /‘J%——ﬂ
S AASEL DMSO-E NS 7} wellol] 150 ul & &3}
o] @74 formazeno] L=A & W7hA] & 01 =t
2 ELISA reader(Molecule Device, USA)Z 570 nm©l|A]
2 AZ A Al o 4% olAlE S 3ae

5 M= A =H

7F AEFE well B 5x10° cells 7} H =2 34, 2
38}, 37°C, 5% CO2 incubatorol| A a}=4 8 &Fsk o}
o AZAG AAAS Hrlstel A wjekaianh wjok
St M3+ trypsin-EDTA(Gibco, BRL, USA)Z 2| s}
o] EeJA7l F 10% FBS7F 71 529 RPMI

1640 WiA| = #7}sko] eppendorf tubedl] =73+ th2,
1,500 pm O 2 53F 44 Eelste] A5dS vEa

718 PBSE Al H 3t Al 94 2] the propidium
iodide (50 ug/ml) (R&D, MN, USA) 10 ul®} 10xbinding
buffer 10 ulE #7}¢+ 100 ul®] incubation reagentE Z}
tubeol] H7Fske] 1587 1824 Coll Al WS ek A
BFS-A171 3 binding bufferS 400 ul % T H7}sko]
5 ml tube]l &7 FASTA flow cytometry (Becton
Dickinson, San-Diego, CA, USA)ol| 4] apoptosis& =7

}-}\}\

=
7+ AEFE well B 5x10° cells7} HEE 34, &
Sofo) 2 5 AE 44 o £98 Dkl
1< &+ U, trypsin-EDTA (Gibco BRL, USA)Z A2
ato] 1,500rpmol 4] 57+ 4li2]ste] DEPC (Diethyl
Pyrocarbonate, Sigma, St. Louis, USA)Z *2]%¥ PBS
(Gibco BRL, USA) 10 mlZ A pelletS A28} af
AYES AAG F PBS | mlo] F-HAA Az
microcentrifuge tubedll %71 12,000 rpmol|A] 1257+ €
AR 89l okzl A ¥ QIAGEN RNeasy Mini
Kit (QIAGEN, GmbH Germany)S AHg&3Fe] A|ZAF]
protocole]l w2} RNAE 214317 %3¢ §, DEPCA
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ZH FF5l 1: 50002 3]48ke] UV. spectrophoto-
meter (Pharmacia Biotech, Cambridge, England)E A}-&-
ato] 260nm gl M FREE SAG] s A4

3 & A8 A 744 -70°C deep freezerol] X319

7. ATAL 82 (Reverse Transcription)

mRNAS] HATE 7A5317] 93 first strand cDNA
£ 4324 Promega AF (WL USA)olA A)&-gt
protocol®l] W&} Moloney murine leukemia virus reverse
transcriptase (M-MLV RTase)E AHg-3ate] oA} whg-
< AZT} Microcentrifuge tubedl] =H]% RNA 2 ug}
Oligo (dT)15 (Promega, WI. USA) (0.5 ug/lug RNA)E
Egsle] DEPCE A H THFRE 15 LS 25 F,
70°Col A 557t incubation A7 Al Lol A8
t}7} spin-down Al#H =H]EFATE 7} tubeol] Sxbuffer,
dNTP, RNasin¥} M-MLV RTaseE %7}ste] DEPC
water2 25 uLE 2= F 42°Col| A 6053t incubation
afal ¥hgo] Zub 20 ToellA Hastgith

8. & &4 o4l HH2 (Polymerase chain reaction)

Z} ¢DNA 1ul®] 10xbuffer, 200 uM dNTP, 0.25U
Taq polymerase (Takara, Shiga Japan)®} 212 base
pair(bp) VEGF, 238 bp<2] bFGF, 492 bp2] TSP-1 ~1&]
31 433 bp2] TSP-292] primer (Bioneer, Korea) (Table 1)
1 pmol& T3 b3, Hit SHFZE F 25 uL7} &
A 243 TS, Gene Amp PCR system 9600 (Perkin-
Elmer, USA)ol| 4] W3- AJZIT} TSP-1 gene 5Z3}7|
A4 94Col Al 333t predenaturation 3+ F 94T
A1, 60CAA 12 28]l 72T 127 A
7l Ae 353 WHEAIZL T 2ToA 10:23E
final extension A]ZAt}. VEGF$} bFGF geneS- 5-%3}7]

N

Table 1. The sequences of primers used in this study

o

A M= 95CollA 10%-3F predenaturation S A] 7]
95CellA 30%, 60°CellM 30%, 12°Cell A 123F
A7l 8-S 403 WS F 72Tl A 53T final
extention A1 FH| skt TEE A= 1.8%
agarose gel (Intron Biotechnology, Korea)oll 4] #17]%%
ko] EtBr (0.5 ug/ml)7} % 7F¢ 0.5% TBE bufferol] 4]
203} staining 3+ <, 1047t bufferol A destaining 3}
o] U.V &fol| A &l s}ith PCR A internal standard
i B-actin primer(Table 1)& ©|-&-3}it}. A3} #2442
Quantity One program (Bio-rad, CA. USA)E A}-&-3}4
T5E Ad 4 #d {472 VEGF, bFGF H
TSP-1 geneE2] 7 band<] optical density(OD) #t=
B-actin®] ODZLO.E HAGTIe] Aojx Az 4 33
A Addsto] dojzl £2& o] 43813

)

=
olo

2 1

1. MZ ME AX =X (MTT assay)

(1) Cisplatin

7} AT 1% FBSE X3¢l vl x]o] Cisplatin <
0, 30, 50, 100 WM <] =52 8|45l e t}e, 3
AZE S A28 wf Aol A 2447w Fate] S A
7}, A27800l1 419 Al A A A= 30 uMolA]
21.07%, 50 uMolA] 39.19%, 100 uMolA 62.45%0°]%]
1L, A2780CDDP2] 74, =R 717} 14.23, 24.85,
43.48%0°1%1.01, MCF-7¢1 7%, 717} 3.26, 8.54, 29.11%
o] oL} bFGFe TAAE wEl 4= §lof AE A%
AAAE Bl = 919om SiHadl A& 30 uMol|A]
238 5.95% AME Aol Z7FslA oLt 50 uMolA]
= 0.77%, 100 uMol A= 27% JAlE AT FH A

Gene Primer sequences

VEGF Senlse : 5" CAGAATCATCACGAAGTGG 3'
Antisense : 5' CATGGTGATGTTGGACTCC 3'

BEGF Sense : 5' GTGTGTGCTAACCGTTACCT 3'
Antisense : 5' GCTCTTAGCAGACATTGGAAG 3'

TSP-1 Sense : 5' ACCGCATTCCAGAGTCTGGC 3'
Antisense : 5' ATGGGGACGTCCAACTCAGC 3'

TSP Sense : 5' CTGTGTCAACACTCAGCCTGGC 3'
Antisense : 5' TCCTTCTCATCGGTCACACCG 3'

B-actin Sense : 5' TGACGGGGTCACCCACACTGTGCCCAT 3'

Antisense : 5' CTAGAAGCATTTGCGGTGGACGATGGA 3'
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Fig. 1. Cell growth after management with cisplatin for
3hours

(2) Paclitaxel

Paclitaxelol] &3+ A¥ A4 A AE+= A2780 9
745, 0.02 uMol A 16.92%, 0.05 uMoll A 27.68%, 0.1
uMoll A 51.75%0]912 ™ A2780 CDDPAAM+ 2zt
28.84, 41.24, 46.46%, MCF-7; 7.92, 29.23, 41. 58%, 1
23l SiHaol A= ZH2F 37.24, 4023, 42.57% S JERY
Ao A27809] IC50L- 0.1 uMo|L} TFE A EF0 A
o] A Bk A =& 1050X S B ThFig. 2).

cell arawth(94)
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20
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Fig. 2. Cell growth after management with paclitaxel for
3hours

(3) Thalidomide
A278004 A EZAA oA AE=+= thalidomide 50
ug/mloll A 15, 39%, 100 ug/mloA] 19.06%, 200 ug/ml

o] A 59.06%°]%1 2., A2780 CDDPA = 717} 1.97,
32.25, 50.42%°]1 %13 MCF-7 7%, 9.78. 30.65, 50.27%.
SiHa = 9.87, 26.46, 53.45% % o]E¢] IC502 AT
2177, 29, 197.58, 198. 69, <2000]91.0.W A7) A|E
EAAE e A Ao Q7EE Rk A}
o7} #EH A eokrhFig. 3).

cell growth(%)

120

100

80

—— A2780

—®— A2780cp
MCF7
SiHa

60

40

20

0

conc.(ug/ml)

Fig. 3. Cell growth after management with thalidomide
for 3hours

2. MZ AlE =X (Apoptosis detection)

(1) Cisplatin

A27809] 75, thzTl A 9.5%, 30 uMellA] 13.65%,
50 uMellA] 13.25% 2231 100 uMol|l A 25.8%2] A1
APES B9 o™ A2780CDDPY 7-$-oll= 247} 14.25,
17.22, 22.76 39.91%, MCF7ll 4= 24.84, 27.56, 29.47,
56.07%°] 1= bFGFe] & x}o]7} gloiA] AE A}
e FE s W 4 IStE SiHad A5+
9.42, 13.47, 14.81, 28.82%°] 3l Tk

(2) Paclitaxel

A27809] 7%, thETelA 5.76%, 0.02 uMelA]
27.97%, 0.05 uMolA] 41.73% 123 0.1 uMoA &=
49.75%<] MIE APES B9 oM. A2780CDDP 9] 77,
Z+7} 17.95,, 51.38, 50.89, 52.55%°] %132 MCF7 ol A=
27.19, 42.26, 46.91, 51.71%% YFERHR 2™ SiHa, 4.59,
43.67, 44.09, 50.73%°] %]

(3) Thalidomide

A27809] A7, thErollM 5.99%%, 50 ug/mlolA
8.49%, 100 ug/mloll A 11.23% 2] 3L 200 ug/mlof A=
13.04% 2] ME APEES H9om A2780CDDPE] 7
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Table 2. RT-PCR result of VEGF gene, before and following treatment with Cisplatin, Paclitaxel and Thalidomide

Cisplatin p value Paclitaxel p value Thalidomide p value

2780 Control 0.8267400 0.8593000 0.8579000

Treatment 0.8762200 0.25 0.9209300 025 0.8934386 025
A2780 Control 0.9435500 0.8632800 0.7304883
CDDP Treatment 0.9058540 0.25 0.8772188 0.75 0.8431322 0.75

Control 0.9094670 0.8792273 0.9096503
MCF? Treatment 0.8837560 0.25 0.8831133 1.00 0.9168362 1.00
SiHa Control 0.8841800 0.8362042 0.9563641

Treatment 0.8946280 1.00 0.8744894 0.75 0.9612765 1.00

A2780  : Ovarian Cancer Cell Line

A2780cp : Cisplatin Resistant Ovarian Cancer Cell Line
MCF 7 : Breast Cancer Cell Line

SiHa . Uterine Cancer Cell Line

Table 3. RT-PCR result of bFGF gene, before and following treatment with cisplatin, taxol and thalidomide

Cisplatin p value Paclitaxel p value Thalidomide p value
Control 0.872375 0.958721 0.982563
A2780
Treatment 0.917100 0.75 0.747554 0.25 0.9283216 0.25
A2780 Control 1.005008 0.972796 0.9508643
CDDP Treatment 1.003461 1 0.984993 0.25 0.9877492 0.5
VCET Control 0.573184 0.840572 0.9533945
Treatment 0.630300 0.75 0.346013 0.25 0.7032082 0.25
SiH Control 0.903460 0.794624 0.9543066
iia
Treatment 0.908119 1 0.854665 0.25 0.97219 0.5
A2780  : Ovarian Cancer Cell Line
A2780cp : Cisplatin Resistant Ovarian Cancer Cell Line
MCF 7 : Breast Cancer Cell Line
SiHa  : Uterine Cancer Cell Line
S 747} 12,16, 12.62, 12,77, 13.48%°] 2131, MCF70 4] 54 Ao T T2 A F 458 RNAR A
T, 27.00, 29.41, 0.37, 36.11%°] At SiHaoll A= 6.00, A3 P4 A 71 VEGF, bFGF, TSP-1,28 &
6.96, 6.34, 7.09% 5 YERNS 2£3}7] 918+ polymerase chain reactions A3+ 2

3. 4 i Y o RAAe SE B0

AT i AEFE AXE AT IA EHES ¥
SR A 7 A8 @4 B faxe 2l
HEEE SAstuA GHAL 24 whes AAlst]
A2 A= vt 2o

() AEH 34 B4 7 4
A2780, A2780CDDP, MCF-73} SiHaol cisplatin,
paclitaxel, thalidomide & A 47 A 2 AEZ AP

3}, VEGF, bFGF& 33| 5<% whd, TSP-19] %,
cisplatin ¥} paclitaxel-S *12] g+ A27802 A2780CDDPo]
M SEHHA 9kem, thalidomide S ﬂalfﬂ A2780
ME FEZEA Frh. 2L TSP-2 frdAE B
Aol A AREEE oA E BE AEFIA A3
SESA] ¢kokth(Table 2, 3, 4)
(2) NE A4 A4 54 A2l B2 Band Intensity
Ll
Quantity one program (Bio-rad, CA, USA)& ©]-&-3}

=l
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Table 4. RT-PCR result of TSP-1 gene, before and following treatment with cisplatin, taxol and thalidomide

Cisplatin p value Paclitaxel p value Thalidomide p value
A2780 Control 0.675376 0.352104 0.7027268
Treatment 0.727245 0.75 0.467145 0.25 0.4435616 0.25
A2780 Control 0.869126 0.505493 0.5958720
CDDP Treatment 0.880948 0.75 0.667966 0.25 0.4978596 1
MCF7 Control 0.946894 0.808615 0.7803906
Treatment 0.895371 1 0.570459 0.25 0.8697108 0.25
. Control 0.916512 0.934383 0.9491272
il Treatment 0.892316 0.75 0.793784 0.25 0.8610638 0.25

A2780 : Ovarian Cancer Cell Line

A2780cp : Cisplatin Resistant Ovarian Cancer Cell Line
MCF 7 : Breast Cancer Cell Line

SiHa . Uterine Cancer Cell Line

o] ZZ%H Al g3 ¥4 ¥ F34 VEGF, bFGF
TSP-1 £¢] 7} band intensityE B-actin®] band intensity
2 BAsle] doj7l Axb= oo} Pk

i) VEGF gene?] band intensity 3}

A27802] 7%, cisplatin= control, 30, 50, & 100 uM
o FE= AF3}HNS W band intensity= 2+ 1.8,
0.94, 155, 1412 <Rzke] At P& HGlou
A2780CDDP2] 7 1.2, 098, 1.14, 1.172 5F35lg ¥
TS BolA| ¢kgkon MCF-7914%= 0.78, 1.08, 2.02,
1.480]9131, SiHaol M= 242} 2.16, 1.61, 1.47, 1.802
TAARD A S7F WS HolA] 9kt Paclitaxel
A2 3] A31= control, 0.02, 0.05 2 0.1 uM 9] F&
2 AetH S Wl A27809] 5, ZH7) 111, 1.12, 1.24,
0.98, A2780CDDP, 1.05,1.04, 0.9, 1.20, MCF7 1.16,
1.03, 0.99, 0.940]9].2.1 SiHa 2.61, 1.48, 1.45, 1.90%
A =9t} ThalidomideE control, 50, 100 2 200
ugmlé] FEE AsteS W A27809] A5, 77
1.17, 130, 1.22, 1.240]9]3L A2780CDDPo A= 0.58,
1.32, 1.37, 1.280]1 2.1 MCF-7+ 1.34, 1.41, 136, 145,
SiHat= 121, 137, 1.29, 1.18& vtehyith

ii) bFGF gene?] band intensity 3}

A27809] 7%, cisplating 7], 22 FEE A
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