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Synergistic Apoptotic Effect of Combination Treatment with
Troglitazone and COX-2 Inhibitor in Glioma Cells
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Woo Sung Moon, Dong Geun Lee and Myoung Jae Kang
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Background : The use of troglitazone (a PPARY ligand) and COX-2 inhibitor have been inten-
sively studied for inhibition of tumor growth in cancer treatment, but the anti-tumor effect with
a combination of these agents for cancer has not yet been studied. The aim of this study was
to determine if low concentrations of troglitazone with COX-2 inhibitor in combination would
cause significant cytotoxicity in glioma cells. Methods : The effects of co-treatment with trogli-
tazone and COX-2 inhibitor on cell growth and apoptosis were assessed by use of trypan blue
exclusion and a DNA fragmentation assay. A western blot was used to analyze the apoptotic
signaling for the expression of bcl-2, bax, PARP and p21 proteins. Results : A low dose of
troglitazone (5 M) and COX-2 inhibitor (5 M) strongly enhanced the cell growth inhibition
and apoptosis in glioma cells when compared to a low dose of each drug alone. Western blot-
ting analysis showed a decreased expression of bcl-2 and PARP proteins. In contrast, the
bax protein level was increased. Conclusions : The combination of troglitazone and COX-2
inhibitor in a low dose elicits synergistic cytotoxicity in glioma cells. Our study also demonstrates
that down regulation of bcl-2, fragmentation of PARP protein and increased expression of bax
protein were accompanied by co-treatment with troglitazone and the COX-2 inhibitor.

Key Words : Troglitazone; Cyclooxygenase-2; Glioma; Apoptosis

& AEY 4G A, MEAEA R AEESE FEE F U
oy st FH& 23 ok 39 PPARY wl9lAk 5 syl
troglitazone %7] 28 YW X5sk= E4E /s Al
S5 govk Hole TP 43S dAske 2 5
ASHEA P &8 F de 7 g A7t 2
g Foltk.

Cyclooxygenase (COX)+= olg}7| =t A TR AEFFHUS
AAs= | Bedst COX-13} COX-2 F 7HA9] o} (iso-
form) o] 9tk COX-1& A9 EE AZoA W= 45 &
2 (house-keeping gene) <l HHH COX-2& HAAd+ 24y

A gt SEE ANEFRL, AEAGRIAL FE FKAA, B
e T AE A=< X}Oﬂ 3| H“}EHI fre O% g F e}
COX-2& SIAS] ths ks



COX-2v MEAEY A, AxY 54, AdEHe] o,
gz o] 53 By AAMAVE e ALE BHYHI g
o cox-2 i o

A8E AAske E3pt Aok s 9ok

Ol W HA| EE A EFo|H PPARY wW$AF T COX-2 %A
& o]&3 I T At A+ His HE F 9o,
OFZ-S A 0|43t WL X F (combination treatment) &3}
st At oFA7EA] o] FoiXA] $AL Qint. ole] B AAt
2 PPARY #l¥&} & 39l troglitazoned} COX-2 HA|A]
71E Ao A o] dgt AR} B TRl WE A
OIWRAMEF AES] A Al B AEAEAL fEol £ T &
FHOZ o] &8 F TR Lot Al 3Gl

2

Mo w2

ELETE

ofz ol

@

A

B Ao M= PPARY #1$A9] troglitazone (Cayman, MI,
USA)Z COX-2 Eo)oA|A1el COX-2 inhibitor I Methyl [5-
methylsulfonyl-1-(4-chlorobenzyl) -1H-2-indolyl] carboxy-
late (Calbiochem, UK)E AHE-a}3om, MZApdAle] #ojd)
= ol 9e]S 3013}7] 9@l bel-2, bax, poly (ADP-ribose)
polymerase (PARP), p21 (Santa Cruz Biotechnology, CA)
3} actin (Sigma Aldrich, St. Louis, MO)®l| tjg A& o
atein

M| ZZHH 2

Ao A o] L3t oW HA|EE A|¥EFE Human TI8G
M 379 Rat 9L glioma A EFoH, dh=Al 2723 (KCLB,
Korea) oA #-Fdro} sFA8A] (100 U/mL penicillin, 100 mg/mL
streptomycin) &} A" 10% AEjo}dH(FBS)o] $Hd
DMEM (Dulbecco's Modified Eagle's Medium, Sigma Ald-
rich, St. Louis, MO) i 0 2 w3l Th ol n BHEZE Al
EFE A8 A AE F& 60-710%S FA3F9T, troglitazone
I COX-2 JAA+= 5, 10, 20, 50 uM FTEZE Z}7} 24, 484
7+ X289t Troglitazone® COX-2 A W Hae
275 uME AEete] B Afo o] &3t om, gz 0.01%
DMSO7} A7 v Fel& AHE-3k5ith

MEZE MEE M
100 mm Hjek&7)o (5% 10° cells/mL) 9L glioma®+ TISG

o
AEE Yol UAIZE & 2wl o Z w3313t Tro-
glitazone@} COX-2 AAAE 48A17F A8t & trypsin/EDTA

2z - wioigd - 5N o 4ol

g ol &3t wgrlel o A" MEE "o HA ME
£ #5319 A2 AEE2 trypan blue exclusion W<
ol g&3le] SAsACH, Hol e A $& F7(hemo-
cytometer) 2 23319t}

b |

S| |

|

AL
AL

DNA

Troglitazone® COX-2 AAAE ztzt = Wet 28k o}
ARAEZ HEF AE JHEA DNAE FE3817] 93l
AE AAZ DNA £a £94(10 mM EDTA, 05% Triton
X-100, 10 mM Tris-HCI)& YL 4°CollA] 1587+ §ESAIZ T
1 % 25% polyethylene glycolo] /% 1 M NaCl £
ol 1587 204 FHEA1713, 16,000 X gl A 1087F €
w8ttt I8 o 4SS do] RNase (0.3 g/L)&
2 ¥ isoprophanol& H7}ate] -20C oA 1A17F 59t wkS-
Aot 94EE] $ 2 DNA FAES TE $549(10 m
Tris-HCL, 1 mM EDTA, pH 74)& o|&3lo] &al3t 5 A
5}tk DNA 5 ug ethidium bromide’} 71 15% aga-
rose gelollA] X7]%95 5 29X Alofel|A] DNA #4 o575
gelsteich

2 3

< = o> e

HAEHER

Troglitazone (5 uM)3 COX-2 JAA (5 uM)E 24, 484]
OE e W A RN s A § JAHER
Aleatoict ©h R AAAE Wb 1% NP-40 AlZE
LH(50 mM Tris-HClL, 150 mM NaCl, 1 mM EDTA, 1%
Nonidet P-40, protease cocktail) S ©o]&3fe] A TS o
2 % Bio-Rad protein assay kit (Bio-Rad, CA, USA)E o]
3t} ol s AYEATE 6-12% SDS-PAGE gelolA] 7]
%53 TS polyvinylidene difluoride (PVDF) 2ol &7]3,
blocking £M(5% skim milk in 01% Tween 20, 25 mM
Tris-HCL 125 mM NaCl)olA 1A17+ WkA17) O3 12} 84
= 4 CoANA 1247 wr2A1FH T I8 thE horseradish peroxi-
dase (HRP)7} A% 22+ A9} 1A7F whSAIA T, o
& AL enhanced chemiluminescence solution kit (Amer-
sham, UK)E AFE-3Fe] LAS-3000 (Fuji, Tokyo, Japan) ©]
mA] 4717100141 E<lskaiek

=

oL o

g 1

OlWZMES MZFUAM troglitazonet COX-2 AMIK|7}
M= Mz AHol ojXl= 50

9L glioma®} T98G A X9 troglitazone@} COX-2 AA|



TroglitazoneX} COX-2 K| &&H F0{7} Ol ZM|ZEZ M|ZQ| M|z

= HWekate] 24417k A2jgk &, trypan blue exclusion
S o]l AE AEES el Troglitazoned} COX-2
AAIA @5 A Al FE JETHOE AR S JASHA
th Troghtazones} COX-2 YAAE 77
FAAE e AE G A ZI7E ke vERd b,
20 uM o8 FEoA Alx A% oA Z37t FEEAA b
EFTH(Fig. 1). Troglitazone3} COX-2 AAAIE W&e a3}
£ dotiy] 95 ofw BAEF AEF] AEE] Wkt et
A 8 AET troglitazon# COX-2 GAAS EAo g

d
d
‘_,r(
rlr
r

5 uMolU10 uM=

200
—+ 9L glioma
~ 150 | —&— T98G
®
o
=)
—
X
= 100 [
=
o
(o2)
o]
O 50 -
O | | | | |
0 5 10 20 50
Troglitazone (#M) @

AZAL] DJXI= &

Cell growth ( x 10* cell)

45t 3

oo

Atk 5 uM9| troglitazoned} COX-2 JAAE @& A3t
MW RAMEF NEFE NE A% A E37F YehiR] @9

]
., 5 uM9 troglitazone3} COX-2 oqxﬂ,—q]e W3 ol S
T ol RAMEE AEF AE YEE] File AR
(Fig. 2).
S5t S0 2|5 Ot BMIES MEFS| MIZEXFHEAL

AEE9 troglitazone@ COX-2 A|A| 2] W3 Fojo] u}2

200
—+ 9L glioma
150 —o— T98G
100
50
O | | | | |
0 5 10 20 50
COX-2 inhibitor | (M) (5]

Fig. 1. Effects of troglitazone (A) and COX-2 inhibitor (B) on cell growth of glioma cells. Cells were seeded in 10 mm culture dishes (5 X
10° cells) for 24 h and then treated with different concentrations of troglitazone or COX-2 inhibitor for 48 h. Dose dependent inhibition of
cell growth by troglitazone and COX- 2 inhibitor is observed. Cell growth was measured using a trypan blue exclusion.
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Fig. 2. Synergistic effects of troglitazone and COX-2 inhibitor on
cell growth of glioma cells. Cells were seeded in 10 mm culture
dishes (5 x 10° cells) for 24 h and then treated with a combination
of troglitazone (5 ¢M) and COX-2 inhibitor (5 £M) or alone for 48 h.
Treatment with a combination of troglitazone and COX-2 inhibitor,
but not alone, effectively inhibited cell growth of glioma cells. Cell
growth was measured using a trypan blue exclusion. Vehicle (con-
trol), Troglitazone (TGZ), COX-2 inhibitor | (COX-2 ).
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Fig. 3. Treatment with a combination of troglitazone and COX-2
inhibitor induced the DNA fragmentation in glioma cells. Cells were
treated with a combination of troglitazone (5 ¢ M) and COX-2 inhi-
bitor (5 ¢ M) or alone for 48 h. Genomic DNA from cells was ext-
racted and separated on 1.5% agarose gel. Vehicle (control), Tro-
glitazone (TGZ), COX-2 inhibitor | (COX-2 I).
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Fig. 4. Synergistic effects of troglitazone and COX-2 inhibitor on bcl-2, bax, and PARP in glioma cells. Cells were seeded in 10 mm culture
dishes (5 x 10° cells) for 24 h and then treated with a combination of troglitazone (5 ¢M) and COX-2 inhibitor (5 M) or alone for 24 or 48 h.
Cell lysate were analyzed by western blotting. CT (control), Troglitazone (TGZ), COX-2 inhibitor | (COX-2 I).
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