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Sulindac Sulfide-induced Apoptosis is Caspase 3-Dependent in Maxillary Cancer Cells
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ABSTRACT

Background and Objectives : Head and neck cancer is the sixth most common cancer in human body. Squamous cell cancer
(SCC) accounts for most of sinonasal cancers. Prediction of cancer development and induction of cell death are thought to
account for the conquest of maxillary sinus cancer. Little is known about its biochemical mechanism (s) of cell death. Recently,
human epidemiological and clinical intervention indicate that nonsteroidal anti-inflammatory drugs (NSAIDs) and the cycloo-
xygenase (COX) inhibitor have chemopreventive activity against colorectal cancer. We examined what kind of NSAIDs induce
death of maxillary sinus cancer cells. Materials and Method : Human maxillary sinus cancer cells were treated with NSAIDs.
The NSAIDs-induced cell death was measured by Flow cytometry (FACS). To know whether sulindac sulfide-induced cell
death is apoptosis or necrosis, we carried out Western blot analysis using anti-poly ADP-ribosyl polymerase (PARP) IgG and
caspase 3 assay. We also measured cell survival rate using general caspases inhibitor, Z-VAD-fmk. Results : Treatment of
human maxillary sinus cancer cells with sulindac sulfide resulted in a dose-dependent cell death, and induction of apoptosis.
General caspases inhibitor, Z-VAD-fmk potentiated the apoptosis inhibitory effect of sulindac sulfide. Conclusion : These
results suggest that the inhibition of caspases is responsible for a part of the induction of apoptosis by sulindac sulfide. Inhibition
of caspase 3 activity may, therefore, be a useful biochemical target for the development of chemopreventive and chemothera-
peutic drugs for maxillary sinus cancer. (Korean J Otolaryngol 2002;45:1157-61)

KEY WORDS : Nonsteroidal anti-inflammatory drugs - Sulindac - Apoptosis - Caspases.

0 [l 000 000 Ooo0.

Non—steroidal anti—inflammatory drugs(NSAIDs)O

gobooo ooooo 00 00 o booo, b g og
00 00000000, 0 000000 00000 O
00 00 0000 0obo gb 0oo. 0000 oooo
ud odb dod ood odg booooo ao 4ag
00 000 000 002 000 000 000 000
Ooo0bDO oooOo 50 0000 40-50%0 oOooo g
02000 0000 000 0000 000 000 00

00000020020 80 80 /OOOOOO20020 100 10
000o00o0oO,120-752 00 0000 OO0 13400
00000 D000 oooooooao

000 (02)361-8484- 000 (02)361-0580

E—mail( jhyoon@yumc.yonsei.ac.kr

cyclooxygenase(COX) 10 20 0000 OO0 002
COX-10 COX-20 0000000 D000000O0
000 0000, COX-10 00 000 00 0000,
COX-20 000 000 000 00 00002 0oo
00 00 0000 NSAIDsD 00000 000 000
00000 0000 00,*® 00 0000 NSAIDSO
0,00,0 OO0 000 000000 000 000 O
000 002 000 0000000 000 NSAIDSO
0000000 0D0O0O0OD 000 O 0000 00 OO0
0 OO0 0O0.NSAIDsD 0000000 000 000
000 0000 0000 0000, 00000000 O
0000 OO0 0000 00D 0000 OO0 O0.

1157



Arot=otof|A{2| Sulindac SulfideOl] 25t M|ZAN 7|&

00 0000 00,000 NSAIDsO 0OO0O0 Oood
0 00000 oooooo ooo, oo, oooog g
000 000 ooog, 0d, 00 sulindac sulfideCl O
0 0000000 00000 00000 cascade casp-
ase0l 00 OO0 OO OO ODOOOO ooOoO.

od o oo

o 0O

Propidium iodide(P1), sulindac sulfide, indomethacin,
Acetaminophenol, Diclofenac, Ibuprofen, Aspirin(
Sigma O (St. Louis, MO)O O OO0O0O0O, Z-VAD—fmk
O caspase 3 00O OO0 Promega O (Madison, WI)O
0 O00000. Anti—Activated—PARP OO0 Cell Sig-
naling O (Beverly, MA)O O OODODODO, anti—a —tubulin
000 Calbiochem O (San Diego, CA)OO ODOOO0O.

good

0000 OOMHNS cells, 000000 OO0 00O)O
DMEM 00 (GIBCO BRLO Rockville, MD)O 10% OO
(FBSOGIBCO BRL)O OOO0O 370 5% CO, OOOO
0 ooood.

NSAIDs 00O O O0O0O0O 00O

OO0 NSAIDsO 0000 0000 00000 000
00 0000 000, Sulindac sulfide, indomethacin,
Acetaminophenol, Diclofenac, Ibuprofen, Aspirin0 O
0O 0 2400 0O FACSO O0O0O0O ODOOOO ODOO
0.0000 000 HNS 000 5% 10°/35 mm platel]
plating O O DMEMO 10% FBSO OOO0O 5% CO,
00000 000.1x 10°00 000 00 0.2% FBSO
000 DMEM OO0 OOO O O OO O sulindac
sulfide, indomethacin, acetaminophenol, diclofenac, ib-
uprofen, aspirind 0O00O0. 2400 0O floating 0000
00 0000 Fluorescence activated cell scan(FACS)
tube(Falcond Franklin Lakes, NJ))O 00O O 0000
0000 trypsinD 0000 plate0D0 OO0O0O FACS
tubed OODO. O0O0ODO((800 x g, 50)0 propidium io-
dided OO0 O FACS OO (Applied Biosystems 00
Foster City, CA)O O0O0O0O PIO O0OO OO OOO
Ooooono, Cell Quest software(Applied Biosystems
OOFoster City, CA)OJ OOOO OO0 OOO.0O0 00O O
00 30 OO0 0000 O0OODO oooobo ooooa.
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Western blot O O

Sulindac sulfided OO0 OD0O0O0O0 000000 OO
OO(necrosis) 000 OO0O0O OO0 ODOOOO OO
O markerd poly ADP-ribosyl polymerase(PARP)
western blot 0000 OOOO0O. NSAIDsO 00O 24
00 O floating 0000 OO OOO0O microtubed O
O 0000 000 lysis buffer[250 mM Tris—Cl(pH
6.5), 2% SDS, 4%—mercaptoethanol, 0.02% BPB, 10%
Glycerol]O OO OO0 00O, 10~15% poly acrylamide
gell 0000 O0O0O00OO. Polyvinylidene difluoride me-
mbrane(PVDFC Millipore, Bedford, MA)O O OO O
5% 00000 0000 0000 000 00 O TBS—
T[50 mM Tris—Cl(pH 7.5), 150 mM NaCl, 0.5% Tw-
een 20] O00O0O0O o —activated PARP IgGO o —a —
tubulin 1gGO 101,000~103,000 000 OO O 120
0O 00O 0000 ODoOooo. TBsS-T O0OO0OO 500
00 00 O 0O 00 TBS-TO OOOOO Horse—ra-
dish peroxidase conjugated anti—rabbit IgGO anti—
mouse 1gGO 103,000 OO0 OO O ODOOO O O
0 0000 0 oooo(ECLOdAmersham—Pharmacia,
Piscataway, N)OO 0000 X-0O 000 OOOOO.

Caspase general 0000 Z-VAD—fmkO 000 0O
ooooo

0000 0000 PARPO OO0 caspasell 0000
00 OD000O D000 caspase 0000 Z—VAD—fmkO
0000, FACSO 00000 000 000, 1x 10°0
0 000 00 02% FBSO 00O DMEM OO0 OO
000000 z-VAD-fmkd 0.2% DMEMO OO
0O 00 O 0 200 00 NSAIDO 00000, 2400
0O FACSOOODOOO.

Caspase 3 00

0.2% FBSO OO0 DMEM OO0 O0OO O 0O OO
0 Z-VAD-fmkO 0.2% DMEMO 0O0O O OO0 O O
200 00 NSAIDO OOO0O0O. TrypsinD O0O0O0O
harvestd 0 4000 450 x gO 1000 OOOO OO
0.000 1500 000 OO0 40 15,000 x g 2000
0000 0000 O00o00O0. Ac—Asp—Glu—Val—Asp—
pNA OO0 OO0 37000 400 O0OOOO. 405 nmO
O caspase OO0 ELISA readerd OOOO O0OOO
0.0 00 000 30 00 oo oooo obodg
O ooood.
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204 Fig. 1. Nonsteroidal anti-inflamma-
fory drugs-induced cell death in
o, ELELEL ELELEL RS M MR e HN5 cells. Maxillary cancer cells,
HNS5, were treated with NSAIDs for
0 10 50 100 10 50 100 10 50 100 0.1 05 1 1.5 10 100150 200 | o4 hours and cells were harvested
Indome- Acetamino- Diclofenac Ibuprofen Aspirin Sulindac for FACS using PI. The figures shown
thacin (u M)~ Phenol (u M) M) (MmM) (mM) sulfide (u M) | are representative of three indep-
endent experiments.
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Fig. 2. Sulindac sulfide-induced apoptosis. Maxillary cancer cells, 20 +
HNS, were freated for 24 hrs with the indicated concentration 10 L
(1 M) of sulindac sulfide. Cells were harvested and lysed and 0
then fotal proteins were collected for Western blot analysis. Anti- S5 (1000 M . N N
activated PARP antibody did not react with full length PARP. a - S-(100p My =
h . . Z-VAD-fmk (u M) — - 10 20
tubulin was employed as an internal control. The activities were

indicated after correction for the same amount using the a -
tubulin of the cell lysates to standardize the values. The figures
shown are representative of three independent experiments.
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Sulindac sulfided OO0 indomethacin, Acetamino-
phenol, Diclofenac, lbuprofen, Aspirin OO OO0O0O O
0000 OO00 ooOgO, sulindac sulfided OO O
0000 DO00O0O oooodFg. 1).

PARPO 116 Kda'O OOO0O0O OOOO OQOO O
000 85 Kdad 16 KdaOO OOOO” 0000 PARP
0 85 KdaOO OOO0O. Sulindac sulfided OO OO
2400 OO0O0O, anti—activated PARP OO0 Western
blot 0OOOO. Sulindac sulfideD OO0 OO0OO O
0O 0000 PARPO O00O0O0OO(Fig. 2).

Caspase 0000 Z-VAD—fmkO O OO O sulindac
sulfideDl 00000 O, Z-VAD-fmk 00O 00O OO
00000 00000 Dooo ooooodFg. 3). 0O
Z-VAD-fmkO 0O 0000 sulindac sulfide OO0
0O PARPO OO0 OOOOO(Fig. 4).

Caspase OO0 effect caspase] OO0 caspase 3
0 000000 00 000 caspase 3 000 0002

Fig. 3. Sulindac sulfide-induced capase-dependent apoptosis.
Cells were pretreated for 2 hrs with the indicated concentration
(U M) of Z-VAD-fmk and then stimulated for 24 hrs with sulindac
sulfide prior to collection for FACS. The figures shown are repre-
sentative of three independent experiments.
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Fig. 4. Effects of Z-VAD-fmk on sulindac sulfide-induced activa-
fion of PARP. Cells were pretreated for 2 hrs with 20 y M of Z-
VAD-fmk and then stimulated for 24 hrs with sulindac sulfide
prior to collection of total proteins for Western blot analysis. a -
tubulin was employed as an internal control. The activities were
indicated after correction for the same amount using the o -
tubulin of the cell lysates to standardize the values. The figures
shown are representative of three independent experiments.

Sulindac sulfided OO0 ODO0OO0 OOOO caspase 3
0 00000 caspase 30 OOOOO oOOOO OO
0O OO0(Ac-DEVD—pNA)O O0O0O0O 405 nmO 0O O
OO0O0O. sulindac sulfided OO0 OO0OO OOOO O
0O 00 z-VAD-fmkO 00000 sulindac sulfide
00000 000 oooo ogooFg. 5).
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Fig. 5. Sulindac sulfide-induced capase 3-dependent apoptosis.
Cells were pretreated for 2 hrs with 20 p M Z-VAD-fmk and then
stimulated for 24 hrs with sulindac sulfide prior to collection for
Caspase 3 analysis. Cell extracts were tested for caspase 3 acti-
vity according to conditions described in *Materials and method".
The figures shown are representative of three independent ex-
periments.
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NSAIDs 000 00000 00 sulindac sulfided O
gudod goboobb bboddo bdud oobo ooo
00,% sulindac sulfided] OO0 00000 0000 OO0
O 000 000 OO0 O00O. NSAIDs O sulindacO 00O
00 DO0OD sulindac sulfidedl sulindac sulfoned O
00000, sulindac sulfided OO0 COX OOOOO
00 sulindac sulfonel COX OO OO0 OOO OO0
00.° 000 000 0000 0000 sulindac sulfide
O sulindac sulfoned OO OO0O0OO OOOOO OO
000 oooo 0O

0 000 OO0 000 indomethacin, acetaminophenol,
diclofenac, ibuprofen, aspirinCl 0 sulindac sulfide(l O
godd boood obbodo gboboobo oob. oo,
000 0O 0000 0000 NSAIDsO DOOOoO oo
good, 0ogooob ooooo oboo oodo
00 O000. 00 NSAIDsOD COXO ODOoogd ooo o
OO0 ODOOO0000O sulindac sulfided OO COX-20
00 OO0 O00.(data not shown). OO0 OO0 OO
00 DO0O0 sulindac sulfidel OO OOOOO COX—
20 0000 000 OO0 oboboOoo ob ooog.
000 Baek OO NSAIDsOO OO OOO0O NSAID-—
activated gene 1(NAG-1)0 OOO0OOOO proapopt-
oticd antitumorigenic 000 OO0 00000.2® O
00 0000 00000 sulindac sulfided 00 NAG—
10 000 000 00 000 (data not shown). 000
0000 sulindac sulfided OO0 O00OO00O COX-2 0O
NAG-10 0000 00000 OoOOno oooo.

0 00 OO0 000 OoooOOood sulindac sulfided
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00 000000 caspase 30 poly ADP—ribosyl po-
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