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KRR AR ORI A N7 1 T A ¥ v A OEIFIRh R

SRR R IRE MR8 R (BME 1 2 —2d%)

% m % T

27054 FRAEWETHH37 1074 T Y AFRIBE 7T b YR 7ORMER T, s 0REROH
Bi%F 7 EN L AL TR 5. RRFETIE, N7 10942 0 A0 RGBS 2 IR & &
FOFEIIDOWT, pS3LERMTH 2 6HHD KIGMRE MMk BV Tl L7z, MTTT v £ 4 3512 & 2 MIENH ORE ©
12, 72 TOICLIZ VT b 5 aM 25 25 nM & Hidh TRE MR - 72, K2 6T O KIGRE R Milask o T b
N7 48742y AT AEFEOE» - 72HT-29 2 VT, TRI— Y AOHS B LUFFORRHHEBIZOVWTRE L
7o HIMAIERT OMWEEOHLB L U7 L 7HE, MABEEE~ORA7 75V E) vEoFRRE A7 107, 22 AR
B 24 WM H 20 6, MM/ B & U2 0= F ¥ OBER S LI BIFR EA» SBEsh, 7R -2 ARER
BRI G, N7 f 0w 4 ¥y AMETpS3 BHOBIILMME T, T4, p2I™EBEHORBSRBFEEN Lo
7z 7oA — 2 AEMHIE T T8 3 Bel2, BaXLEADRBEME IS ALNT, TR M= ARERFTH 5 BaxEH X
RWMLhol., BAN—YLEHGHBELETIEN A—E3, iJZ/\’--EQLi%fEfiétiSH%EﬁBﬁ‘%iiﬁ"ri{zliﬁf’(ﬁﬂ,@%énf:ﬁ, 7
A= EB, HAN—ETOFEMRIERD SN otz HAR—FIEHOERLAON Lo/, WAT, TO—EDT
ER— Y ADFEIIA I 4V = LG o TSN ol TSI, NT71094 P PARBIZESE MR
IR RE AR HT-20 CO TR b — ¥ R id, pS3 BHRMMREM & 3R T, # AN HIBI A A/ - E3EH L723

MY R THREHRSTH B L RRM L.

Key words vacuolar type H *-ATPase, bafilomycin A,, colorectal cancer cell, apoptosis, caspase

WA 7o kK 7 (vacuolar type H*-ATPase, V-ATPase)
&, 3ba Y FYTIHERETSFyped 70 b R TRED
B FEET A Ptype D70 b Y RY FIZRSEZO T T b
YRV T (Viype) & LTRIERA SN0 THL, EHMR
TETA VT =Ly FY =04 EONBAERICELET S
ZERMLENTBYY, £/, ZOTO bRy TONEREE
HELWVLOPOFEAICAFIEHL TWAZ EPRESINTY
%09,

Streptomyces griseus 7 55 S Wizw s a9 4 FRIUVEWHE
ThbHINT 11074 L A (bafilomycin A) &, HRE 73 b
YR TR RRER T4 OB EMBOMNHEF ELL
AL TIREE R IR A2, L b, EEMRCEMRR
ETENT 4074 Yy AT BERERICEN D B 2 LR
BN, ZOBREHOETBGEOBEICLY IBLERD
NB, N7407A Yy AOEBRICHT HHEERRIZ O
TOREIE, BEHTOBRENALNL ST EFD, 7, N7
1074y ADTIEEDREIET R b= AOREIRE S
TWEHDOY W ZOFHEMAEBFICOVTIRFHSA TV A

TR 1248 1 A 19 B SAF, FR124E3 A 8 HEH

V. FITAERIETIE, BEIREOSR T L R pS3 Bz
TR, VBHINOESMEAL, TRV AZRYIZ(W
EENTWD 6O RERERMEkE T, nT710%
L2 AT ANV AFANLAEBEINHNREBL TR
3 AEFTBR T OBREFERM LS T K b — > AT DS
2o T L 7.
WHERELVHE

1. b MRBEEERE

SO R 6 MO v MRS MR HT-29, &5
{LRIpGRE ; DLD-1, s bR 5 SW-480, A4 {LELIRAE ;
SW-620, o bBIMRYE - CaR-1, L5 (k%R 5 COLO-
320DM, #4-{k¥E) % American Type Culture Collection
(Rockville, USA) X WA L-CHEM L7, #ifaid10%IE@L
H PR RILIE (fetal bovine serum, Cell Culture Laboratories,
Cleaveland, USA) &£ 03 g/1 7 V% 3 » (HKEE, W), 10
FHA/IR= )y - AL T Y4 Y 2iREH (Gibeo,
Grand Island, USA) % & & RPMISii (HKEEE) & A,

Abbreviations : DMSO, dimethyl sulfoxide ; FITC, fluorescein isothiocyanate ; ICs, the concentration of
bafilomycin A, required for 50 % inhibition of cell viability ; MTT, 3-(4,5-dimetylthiazol-2y])-2,5-diphenyltetrazolium
bromide ; PI, propidium iodide; PS, phosphatidylserine
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iz

37C, 5% CO.DEMETFTHIHLA. 2B, Zhb6HEDHM
Badkid & T ps3ERMRT, 2T HT-20 13RI 5 1%
FHEMEL, TAHE M= ARMERE LTHSRTVE Y,

I. {ERA%ER

NT 44 Ly ASHEHMEE TS (KR L0 IE
AL7z, W74 AV YA, ETVAFUFLT A FVF
(dimethyl sulfoxide, DMSO) (F1yeflidE TE#MNEH) THEML,
Z0%, WMEEEAKEEVTI00 (MICHRE LGERRAEL L.
B2 1E DMSO DR AIRIEDTL % LN T & %2 5 & 5 Il sE
WTAHRL 2.

I. KEZEEERKCs Y RRETO N R TER

E::2ic)

b kBRI BV AHURE T b VR Y TEREOM
TBAREL RA7-0I2, REMEIENEEETEI R, #
BRizid, SHifatkoMlnE 1X 10°8/mlIc AL, 41 PRE
> 1 (Shandon Southern Products Ltd., Cheshire, UK) %
TATA FHI A% #A L, 5%y /— LV CHEEL
7. PBSIZTielfE, MEMEANVAF LB BETL20
120.3 % BB AR (Fiiehiss L&) a7/ — i
BL, RS ERIRT A0, BRTIOSMERE
v YL (Dakopatts, Copenhagen, Denmark) & [is& €7z,
ZFLT, & MEBEZT N A Y 70116 kDa subunit (233
AE 7 7 aF—VHE (OSW2) P%03% 7V Y MET VT I
RINPBSIZT 10005 F ML, 4TI T—HE &7z, PBSIZ
THER, C4FVERRY L4707 ¥ - YRR
(Dakopatts) & ZET2BEAKICEE, LIV F T F—
PHEREA LT P T ¥ Y2 (streptavidin) (Dakopatts) % I1Z %
BTIC0ARE &7, BBICVT I /R T V4358 (3.3-
diaminobenzidine tetrahydrochloride) (Dakopatts) & S &4,
FoB I g B R D E O A TG L 72,

V. KEEESEEmBEGOBEECRET A7 AT

A DEE

3 USTAFNFTI—L2AN) 25Tz VT FFVY
Yy 4 7 8w 4 F [ 3 (4,5-dimetylthiazol-2yl) -2,5-
diphenyltetrazolium bromide, MTT] 7 v & A &I L ) FE
fliL7=. T7%bb, 5X10"E/mIZF%E L - A IRER 200 2]
96 RTAruTL— b (B, TE ofRImMA, 37T,
5% CO, MM T T 24 BB L1k, HENE SREICHE
LEn74874 3y AR EUERRIIRRL, 3612377,
5% CO.DE&MET T4, 48, 72 B, N710<( P VAL
fil S g7, BT, 0.1 MPBSTHEL, MITT v 4 X
5T (4mg/ml) (Sigma, St. Louis, USA) 10 1, I/7EEF
U510 pl % RRICIA SER RS S &7z RIB#T R, %
FAZDMSO 150 p1% N2, 540 nm TORLEE ODs, & MI%E L
72, ODsfl i B B Y53 (EAR 340 AT, SLT, Vienna,
Austria) Tl L7z, MEM L3 B OEBROFH B & UERER
Ehbot, NT7aavA Ty ASEREBEICSTSE N7 10w
£ ¥y AMEBEOWNEOEE, ThbbiREICET o0
BoLfMaodatrRke, T2 BEEMBETFZR (% of
control) & L7z, & 7=, IEEMINRATEER LY 50 % HFHREE R
(concentration of bafilomycin A, required for 50 % inhibition of
cell viability, ICy) fE% K&, ERBEEZMOEELE L.

$7, FEMETERRE ST bRy TEAEZESBIHLT
W R E VT, £ OMIBREEE (cell viability) 12 RITT

NT4OTA Y YADOBBIIOWTHBRBELY. LBIEFIM
Bk, IRZEERM OB, ABEEIM & N7 FIRER O IEHR AR AL
FREOMELBCHEALL.
V. "7+48%4 Y ALK D KRBEBEMBIROT R b
~Y 258
N7 4a%4 Yy AOHETEIFIZYEST A = 2R ET
BOEPIZOWT, HT-20408 % AV THRET L 7.
1. BEEET~D 7+ A7 7 FFLtyr
(phosphatidylserine) ZEND TR AL ALT R —L R
TR M- AOWIIE, MRRREICT + A7 7 FFIE
1) » (phosphatidylserine, PS) #A5Ri L, ZOPSELT A%
2 vV (annexin V) 2FEBMICHEET Y. 22T, N7 4
v A Yy AMEGOPSERNOBMHESRE 7L Ly
v 4 VFF T H (fluorescein isothiocyanate, FITC) 1%
FTAFYIVERBWT 7 =44 b A—% —TFHHi L 72,
ZOBE, HMIREEBEOTEOHEEFEIHET 2B TSI
YL 71 Yy L (propidium iodide, PI) Fab B o7,
BERIICIE, B E 24 Y v — LN THELESSE
7ok, BBEICHABLANT 409, Y AT EUEERIC
24, 48, 72, 96MEMIEEMRE A, R, IR ORER
FEOTEMAEENL, 1 X 10ME/mlZFE L7z,
FRIEM 200 1IZ T A% ¥ VREGIRIT R~ X BB (20 mM
HEPES, 140 mME{kF MU 4, 5mMIE{LA Y74, 1mM
ke 2o h, 25 mMELT VI 4, 1.2 mMERTK
FTHUT L, 0.5%Y VILET VT I ) 800 u1%MR, FITC
W7 % 3V (Bender Medsystem, Vienna, Austria) % &
AL 1000 THRINL 7. RRTELELI0GHKE S €,
100 pg/miPL2 pl %A 7z, BUG#TH, 70— 4 FA—%
— (Cytron Absolute, Ortho Diagnostic Systems, HH) TPSE
HB LU, PlYgsaOEIE 2T Lz, FMidfm LomE™ 16
v, PSFEHEEMEAS O PLY RS, PSRHMEME, D PIGEE
B, PSELBMED D PLEEIGIERE, PSELBMELDPIRE
BEPERE D 4 BT, PSFEHBEME, D PLYL S 4R & £ MR,
PSEHBE > Pl gt B2 B 7 R F — 2 A#llg, PSE
WIS 0 PL e i B % R 7 R b — 2 AL L, PSE
HiEEO 5D 2 E &% B Lz, %8, DMSO Ot igEd
1T ERBLICREL, o, X710 VALR
L e I RS RN CRERE L MR Fe M BREE & L TR
L.
2. #%DNAIZBIT 5 sub G/GAED MBI & HIZT AR b —
A
HEEMN A 24 L v — LINTHOE LI 8 /otk, &ik
BB LN 7104 Y A EURRTIC24, 48, T2
O MRl X . HEMRAE, HEREIE P RN & EDTA RN
0.25% 1) 7 > (Gibeo) & THIEE L - A% &0 Tefl
B % @O EIL L7, F0#, PBSICTHEL, 0.5% Tween20
PBS 100 pl% M0z, 70%& T ¥ / —)b2mliZ CRSE L7z, FE
#%, 0.5% Tween20 PBS 3 ml {2 T 2@ L, 100 xg/ml
RNaseA 10 41 £ 100 pg/ml PL% 1 mlfnZ, 37 CCH#ENLL 2057
BRI S 87>, RIS T#, EPICS PROFILE 7 0 —H A b A
— & — (flow cytometer) (Coulter Corporation, Miami, USA) %
FWCDNAZHBEHAEL, $iZsub Go/G, phase D5 bH
B DOWTRAT L7297, 23, DMSO DREFIEEL1%LT
EBBEIHEL, 2, NI URA Y YATRIMLEY
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RN T L s B IREEE LCER L.
3, PEEEHBEE,LATEI—Y R

P B L OEENER L, ETEME L XV TRE L.
BB, HEEMME4BM Y v - LNTERLEESE
R, BEEICRELALNT7 0 Y AR EUEERIC
o4, 48, 72, 96 BRI S €. B, HEEFOFER
g & EDTANN0.25% b 1) 773 > (Gibco) TR LB
BEEOTERDE, 4%/ XTENVAT VT F 2%V
VTMFR /A3 Y VisER (pH 7.4) IS THIEE L. 1%
FA I AEE/ H OV VRE H 7.4) ICTHREEZTo 127,
¥IFrATEMCBE L TR #ERL, FEEY 7=V ed
Lo BTRERHL, SBRNETHEMIEH-700 (AL, ER)
PEHWTBI ko,

V. 7H b= 20ETERICET 5%

1. THRM=VRAEFICHEEST2HES B

TR VAOFEEELBRELRLTILTHLNATY
3p537% b I p21™ BEMP ORFIOHERII2WTIE, N7 1
aw{ Yy ALBROBMIEL, SERICERSHEL, v
AFTTUYTFA Y TETEMELAE. £/, THRF=VRAEFT
BERICBANAN—EI A — FOBREEH 570, EEE
HA AS— ¥ L FEER G AN E O % FECHEMTE 51
b MHASS—PHE (L A5—¥3, 6, 7, 9, 1044 £
W, YLRAS 7y T A TETHEMLL. €51, B2,
BaxLB L U'Bax 2 EDBclk2 7 7 3 ) —EBHDERIZOWTH
FRE R U7, BEfRBgI213, HT-2948M % 100 mm & v — L
LR L, 5 aMICHAB LN T 10T T UA
FEOEBEEIMAT24, 48, 72, I6FMEME ¢/ Ml
BEVRAZLANR—FAOTREL, LEEEEO TROER
Lz, BEEERE, —WrRwC7or /7Ty 4Fy b
(Bio-Rad Laboratories, Richmond, USA) TEHEZ L7 #
EHE & L T20 4g%SDS-PAGEH, HUBLE =) 7>
(polyvinylidene difluoride) f&Immobilon-P (Millipore, Bedford,
USA) IZEEE L7:. EE%, 04%AF A I N7, 0.05% Tween
0% &t ) RIEEMEE T (Tris-buffered saline, TBS) HT1
BE7Ow X 7L, —KHEL4T, U4BHERUSSER. &
B (0.04% AF 4 307, 0.05%Tween20 % &1+ TBS) # F

Fig.1. Light microscopic immunostaining for 116 kDa proteolipid of V-ATPase in HT-29 cells (X 1000).

WCSEBE L, ZRIELSRTIBMRSSEL. Ml
BPUERISRT %, SRigEEzBET3EEEL, ECLYVZAY
>7ay by PEROTELRSE, XB74VAICEESE
7o, —RLKIE, vy AHL e b psS3HLE (DAKO, Glostrup,
Denmark), ¥ 7 A#Tk b p21#if& (Pharmingen, San Diego,
USA), <7 Ak b Bel-2fifk (Santa Cruz Biotechnology,
Inc., Santa Cruz, USA), W ¥k b Bel-xLfifk (Santa
Cruz), 7H¥¥H b b Bax#ifs (Santa Cruz), 74 Fhtk bH R
~— 2 3H{& (Pharmingen), <7 Ak bH A<—R6HHE
(Pharmingen), <7 AHk b # A_—AT7H & (Pharmingen),
THFH e b A— X 9H{E (Pharmingen), 7 FHL A
A~e— R 104K (Pharmingen) # i L7=. TXRiTEiZ v+
F L ¥ —VEBVFH Y A RGHE, ~V+FL 85— VER
T EH B FIgGHE, vt F ¥ —EEH Y FRYF
IgG#ifs (Chemicon International Inc., Temecula, USA) % H
L7

2. TEI-AFEICB 2 MILENEpH 5 OBE

RSN OEpH ALY FX 7 L7 —+ (DNase II) 2B
BEELL B2 ERLCTR -V A2 FETL T
LR NTWE®, Lad, BENT7409/ L P ARET
ERMBEOMBEApHAETERTTAZ L 0HMOLNTVE™.
FIT, N7 4094 UAICEBTHR b= ABHEICHIE
REpHAEES L TWwALrEPTMAENT, 135N
(imidazole) (FYefiZE LEHASH) LBZTV, MIT7 vt
4TS LM L. BERNIZIE, 25 nM/N7 10
24T ARImMXUII0 mM A 2 ¥ —vEimA, MIT7
v AEEBI o7 BB, MR ES I CEBRTLAIY
veid, MRERE TV BICHERTAENTERSNS
EHOTHBD.

V. #HEtAvanIE

FEMEITE TRy HERRFECTRLA. 2HEMOIBIZILE
TFRECLIEFHOBRELIT, TEPELVEEILE
Student DEREF, L BVIHEIZIEI Welch DHIRFE Z v,
fEIREES %okl (p<0.05) &b o THEIENICEEED D &
E L7,

(A) HT-29 cells displayed

immunoreactivity for V-ATPase protein in the cytoplasm. (B) Vehicle-treated control cells.
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Fig. 2. Effect of bafilomycin A; on cell viability of a colorectal
cancer cell line, HT-29. HT-29 cells were treated for 72 hr with
bafilomycin A, at a concentration as follows: [J, 1 nM; &, 5
nM; A, 10 nM; @, 25nM; O, 50 nM. Points, the X £ SD of
triplicate observation from three separate experiments. ICs
value of HT-29 cells during 72 hr was 5 nM.

Table 1. ICq, values of colon cancer cell lines

Colorectal cancer

134 #®

I. XEBEREMEGICS 3 REMBRERMERERICL
3EALANNTORRETO MR TORR
RERCYE L, 6BELTOBMBOMBENTHEL)
TR, B DERONIE (endomembrane) (2—% L T#s
bhi, La»L, #MRECIREREHE LA L1
(H14) . BESEEOBMECE, wWohd RERGYEIR

ROLNLho7z (F1B).

I. xEBEEEMBEOMEECHTA/ 70T DA,
DEB

EEDEL 5 6EE O MR EE B OB IR

BENT7 407 AT AOEEEMITT v 2108 288

FITC-labeled annexinV binding

cell lines 1Cso (M)

HT-29 5

DLD-1 10

CaR-1 10

SW-480 20 Propidium iodide

SW-620 20

COLO-320DM 25 Fig. 3. Detection of annexin V binding cells in HT-29 cells
X treated with 25 nM bafilomycin A,. (A) Vehicle-treated control

Normal liver cell 200< cells. (B) HT-29 cells 16 hr after 25 nM bafilomycin A,

treatment. (C) HT-29 cells 24 hr after the treatment. (D) HT-
29 cells 96 hr after the treatment. Apoptotic cell population
increased from 2.0 % in the vehicle treated control group to
8.6 % in the treatment group 24 hr after the treatment. It
reached 50.8 % in the treatment group 96 hr after the
treatment.

Table 2. Percentage of PS externalization positive cells following bafilomycin A, treatment (25 nM) in
HT29 cells )

Treatment Time (hr)
Group 0 16 | " o6
Bafilomycin A,
treated cells 1.5£0.5% 2.6+0.8% 10.3+7.7%* 48.3+6.3%*
Vehicle-treated
1.5+£0.5% 1.9+1.0% 1.7+0.8% 2.2+0.8%

control cells

These data are expressed as the X+SD of three different experiments in triplicate. Asterisk indicates
significant differences between bafilomycin A, treated cells and vehicle treated control cells (P<<0.01).
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TEVERE (cell viability) # W CEHIIL 72 & 25, 6TEHEETOH
R C I 3512 FEE 1 R TR L2 L~ AR AP LR & e (]
9). BRI RO 7208 B TOIC,EIE, HT29 (&
A{LFBRA) T5 oM, DLD-1 (P4 LEERAE) T 10 nM, SW-
480 (- LTIRAR) T 20 nM, SW-620 (1 -LAURAE) T 20 M,
CaR1 (&5 LERME) €10 nM, COLO-320DM GR4MLiE) <
25 M Tdh o7z (FED. —F, EHFFHAODIC, X200 nM
BT, EHIMM A0 T, Wehiz, ST 1aw
A2V ANHTT BREZHIZED A b L.

WL ST ATA Y YAND LB RIEEEEERGO 7R b

- AFEOHE
1. HEREA~OPSEDEEDPS R THF—L R
HT-294IH1ClE, 25 nM /37 4 0= 4 & A LI 24 B5 8 H

TOFITCHEMT +% ¥ ¥ VA GHYEMLO# AL, 25 aM/s
T4EvA Y ARMETI03% CHBEEDLT % L LEE
(P<0.01) tx¥EmL Tz, F/, IR 96 EI243 25 oM
NT 4074 2 AR T 50 % OMIfZ A FITC 8 7
RUOVRERETHY (R, Lrb, Easoflfass, 2
W7 A b = ZEETHINT A b — & REA L BT LTV
FEEVHREI N (M3).

2. ®%DNAIZBIT S sub G/G, DD HIN & A7z TR b—

YA

INT 4L Ly ACCRE L 72 HT-29 #1K o #1 ¥ & 88 o0 4345
RIS 0= A b x5 — MO THE L. BHMNE
T, HOFBEIRI > Twh I L ERY sub G/GHED
HAEN25 M /N T 1 T4 Y ALBEET2.8% TR BHO

A B
24
)
Q
ks
2 il
g
=
2 D
ks
&

Relative DNA content

Fig.4. Effect of bafilomycin A, on the cell cycle distribution of HT-29 cells. HT-29 cells were treated with 25 nM bafilomycin A, as
indicated, stained with propidium iodide, and their DNA content was analyzed by flow cytometry. (A) Vehicle-treated control cells. (B)
HT-29 cells 24 hr after 25 nM bafilomycin A,. (C) HT-29 cells 48 hr after the treatment. (D) HT-29 cells 96 hr after the treatment. The
relative number of cells in the sub G,/G, fraction increased from 1.4 % in the vehicle treated control group to 29.6 % in the treatment
group 48 hr after the treatment and it was reached 86.1 % in the treatment group 96 hr after the treatment. The position of sub G./G,
peak, integrated by apoptotic cells, was obsereved 96 hr after the treatment and is indicated by arrows.

Table 3. Change of proportions of sub G/G, phase following bafilomycin A, treatment (25 nM) in HT29

cells
Treatment Time (hr)

Group 0 " o o6
Bafilomycin A, . , .
treated cells 1.3£0.5% 2.9+0.4% 29.8+1.1%* 80.4£5.0%*
Vehicle-treated

1.3£0.5% 1.0+0.9% 1.4£0.8% 4.1£0.6%

control cells

These data are expressed as the X==SD of three different experiments in triplicate. Asterisk indicates
significant differences between bafilomycin A, treated cells and vehicle treated control cells (P<0.01).
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Morphologic analysis of apoptosis in HT-29 cells by electron microscopy. (A) A viable HT-29 cell untreated with bafilomycin A,. (B

and C) Early stages of the morphological changes where apoptosis was induced, showing cytoplasmic blebbing (as indicated by the
arrows) and a decrease number of microvilli but absence of chromatin condensation 24 hr after 25 nM bafilomycin A, treatment. (D) A
typical apoptotic cell, showing nuclear chromatin condensation and fragmentation (as indicated by the head arrows), loss of microvilli and

cell shrinkage.

No. of lanes 1 ‘ 2 3 4 5
03 el : e s3kDa
p21 < 21kDa
Bcl-2 <— 25kDa
Bel-XL <— 30kDa
Bax <— 21kDa
B -actin <= 45kDa

0 24 48 72 96
Time after treatment (hr)

Fig. 6. Immunoblot analysis for p53, p21, Bcl-2, BckXL and Bax
proteins in HT-29 cells indicated hours after 25 nM
bafilomycin A, treatment. Expression of p53 protein was not
increased and p21 protein was not found. Bcl-2 protein and
BclXL protein ware expressed but their protein levels did not
change. Bax protein was not expressed.

No. of lanes 1 2 3 4 5
e i e <—32kDa

Caspase 3
<— 17kDa

< 35kDa
Caspase 7

<— 46 kDa

Caspase 9 | <+ 37kDa

¥ <—45kDa

L
L
B -actin ?

0 24 48 72 96
Time after treatment (hr)

Fig.7. Immunoblot analysis for processing of caspase 3,
caspase 7 and caspase 9 in HT-29 cells indicated hr after 25
nM bafilomycin A, treatment. Procaspase 3 (32 kDa), caspase
3 cleavage product (17 kDa), procaspase 9 (46 kDa) and
caspase 9 cleavage product (37 kDa) were observed after 48 hr
after 25 nM bafilomycin A, freatment.
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Fig.8. Effects of imidazole on the HT-29 cells treated with 25
nM bafilomycin A,. HT-29 cells were treated with bafilomycin
A, and imidazole at a concentration as follows: O, 25 1M
bafilomycin A; ®, 25 nM bafilomycin A, and 1 mM imidazole;
[, 25 nM bafilomycin A, and 10 mM imidazole. Points, the
X = SD of triplicate observation from three separate
experiments.

14% & b~HE (p<0.01) ZHINL Tz, 96REREE 2,
N7 404w AR IS 80 % LL L oHifaAssub Go/Gio:
EICHEEL, 7RI—YAE—22RELTVL (X4, £3).
3. HHEEMBE,LSALT R E-A
TIREMEEIC & ABE T, RILHOHT204l8 (X54) it
R, 95 nM /N7 4 T4 > ASLERTE 24 BE R B IR AR
FOMSEDRY, 7L 7T (membrane blebbing) % FD7:
P, MR EICRE LIRS h o7 (M5B,
5C). 4A8ERRIE ICIZMRE oM, BRI L OB BOMWE
By a~F v OBERINOEE L HOFH e &7 R -
AR R R 2 e 7z (R5D).

V. 7H b= 20OETHRBICET 225

1. 78— AEFICES T 5 HEST5

HT-294E% 25 nM /X7 4 B< A ¥ AL 24, 48, 72, 96
RS, YIRS TAy T A v SEICTTRE-T R
MEELOE{LEEE L. BREMPS3EHOREBUL, N7 A
Oy ALEIC & TR L 2o 2z, p21™ EIEIIFHE
ENMidorz, 7HEM—VAMEHETTH2 B2, BelxuiliH
LTIEBc-2, BelxLfEZ B2 7As, /N7 407 A Y VA
MBI L 5T, FORBBEIRBELL kol TR
ARERETFTH L Bax BEEOFEHRIIBD Lotz (H6). &
20— 2 3 EEDREESE, B A— A9 EHESFERIE25 nM
N7 40wA4 Sy ALEK48 BEHE I, 7 AR—AZOMH
YR TH B 17 kDadH 72= v b, HAR—AIDFEEETH
537 KDadH 7=y MAEEI NS, HAR— ACEADH
BE, 7 ANA—ATEESRERGIEERIZER L T,
HAR—ZGOEHRAKTH A 1L kDaDH 7 L= v b, BHAN—
AT OERAETH S 17T kDaDF 722y FORREFBDH LI Z
Motz (07). HAR—ANEHSBBERIERE&L D2
7z,

2. THEF—YAFEICBTAMAAEpHORYS

10mMA4 3% —VEMATOMITT v 4T, N7
40T AV YAILEBTE NV AOFEIIIH EN L h o0
(H8). 2%, NT4EIAIYAWLBT RNV ADH
BRI P& pH & R BRI T T S Nz,

% =

Bol, RO H s R R R s R AT R 7 e
bRy TOBRMEERTHBENT 4 T7 A Y ALEIZL
D, BETRF—V R CEOMIEFER MG S ND
TLARRELR IRETICDL, NT7AOTA VY ARTHRD
— L A®ALTBY ¥l (WEHI 231418) OB v
— L RTOE I L L 0BEYEIH L L00, —iKICH
BRI E I Ve FERBICHLT, S74834 Y VAN
HEAPRTHERR B0 EEEZ IR T 2 2 LWL RIILLE
D%, ENOHEIRFEMTHL, LrL, N74ET TV
ARED LI BIETT R — Y A2 FET 0OV TIEE
RENLTELT, REFOWF IOV TIRBHEL TRV,
72T, RHZIEEIE O T MR L AHpS3BRTREE
AL, HmpIcEmEERL, TR VALZBIICnE R
T3 6O KBRS ENERE AWT, N71a31Y
YADTHEN =Y ARA LB RE LT R - A
FITRE TOREENELL T F b~ ARESFORE D
TR LS HRET L 7.

FFRONC, N7 4T Py A KB KBRS ERR O
SRRSOV TEET L, SAOBEICHCPLEOR
% % 6RO KIS sk, &@THRME IO RV T
EOFBHCRELTEY, N74894 3 Y AU LTES
AM #2525 nM &, BO TEBENIC.EERLZ. Lib,
Heror FERENRORTY 7R - ¥ AR L
rLTHS TS HT-20Mfaa 87 1 0= 4 ¥y ALIZH L
TRLBVESNEER LI EAER sND. T h ORI,
PS3BETRE %% o, PlH IR ERT ¢ M EPR
L, ST 1O VY AREMRIEREL R A LE
RLEbDEVZD.

LI AT, AEERICH 2 6EEO KBRS EMamTo
w7 T Ry TERAOHIEINRBE % MR L EN A
THRELIEIA, WEROMIAHE b ML P o AL R
(endomembrane) 12— L THM{ B L TV 7275, HWAEELI
BEIIED NGt 2F 0, KEFEMILENIZ IR
70 bRy TEAYET A% ORMEERASTEET AL E
ST AFREEL LN S50, SEEFEMBICHEL
7 HT-20 KSR OMBENIZIE 7 4 v/ — s Ehiic s
CHBEN ol bR ELDDE L L, BHROMBEN
B SN AEEERIES A VY — AN OBUEER TH L L E
3Bt —ixis, FEEARMTRS NS E BRI T 1
S LTHY, BT A V-2 % L, MK
NTHRBE O bRy THEEE SR 2 MRE LTHS
nTWh, 22T, KRTRE(DIA I/ —LEETHH
Wiy, 54— LU OBEEEN TS CAET 2EMRED
BT, N740%4 0y AHTRBEERICENRONLDDE
PEBRRL. FOMEE, MITT vt A4 EI K 55T
HIHEO [CofE (72REM) 135 nM 22625 nM Tdh o 7zDxt LIE
B IR O ICx f1% 200 nM L LT, B & A S IEF FHHIAL & 4
Hil e OB BRSHOENED bR, RINOEX—FvT7 A



140 &

BFREL MERISE LT 70w, Y 2 AOTUIEES R E
BEL, 7074 ABRBROGBRIBHES X -
T I AOK, PEB X OB REALCERICHRET L, R
& LTRSS REIT R 2 K, SAREOHERIZ
LEEEORP oI EERELTWAA, SHOIERFME
T EY v — LRNTOREE, SR OEENTORE
FEETLLDTHo72. TOLHI, N714074 Y VAD
FEMEIC RITTEBRTEU LI R L, o, RS
ObrRy IR BRERL WL EBEICT LTI, wmiai s
O b rRY FEERE LH LW RRREME S HOKRE 2R
BIzabbnEeEbNLS,

Rz, NT 4 UL T AN L BRI OREFNEL
B BWIT RS =L AREEST OORBOHERIIOVTEE
5. KR THED»E -0, HT29 KIGHEMIEA 7 1
0w AL AMLEL 24FFH B T, #4910 % O 9EHIIE O MR K K
WCPSHEOFILAEO LI, 72, BFHEME LNV CHEM
BT OMBEBORA R 7L TRESEES R R L, TR
P ADOMEEE ENIFAPFBBEEINZILTHo72. £
LT, 48WERM B ICIMEMIE oMo ue T OEERER Ll
B 7HE =V AOFRRPEE SN, LTy, MnkE
H O PSHEDOFHPLBHIREEROMBEDOHI R 7L 7HEK
i, 7EMNVRAZPTRR SN HFHY LR TR WA,
FTHEF 2RI MBEOED THPICBBENAFFRL LT
DHLNTBY, SRAOHKEL INLOEBE—HTELDT
Hol. E6IZTRI—Y AMESTFORERE OKIFIER
PRAE, BRMpS3EA AT A HT-29M T, p21™ &
BHORBEIN7 4234 YARBIZLDFEELT, THE
— Y ZEEEFOBax EH D RHEIIF O LN, T2,
7K b= AEMEISFCdH B B2 R BelxL EH b, #IRTEH
OREIIZB LIRS N hodfz, PEELY, N71074
SUYMTEBTERN- Y AETBAITE, pb3, p21™, Bax,
Bcl2 B L UBAXLERNBE S S LA LA, £2 T,
KT R =V ADETII—FREDboTWwHEEZ LT
BAAN—PEAFTHEBREOHGIIOVTHRIF L. 7R -
L AETBRIZIBII B ANV EAMMEEOE S 2oV T
i, SNFTIEENFROD ZAN—EDOENTH 5 IEEDODF
EWMENELT, ZOEEBLCOFELFML 2™ LiL,
T RIEA A= X OIEEEAA GEEER S Ao8— ) EiE%
B GEET D Z5—X) FRBICEBTE20He b A=
HADPHRE SN, YRy 7y 74 v FETHEGER S R
7= EANEER A R 8- B IZER ST GRRE £ BRIICE
BTEXLL I kot LA oT, AFETHIEFEM Y R
28— ¥ LRI A A= ¥ OT 5 & FEEICERT S 54T H
W, WIAY Ty F A4y FETHEANREREOEER
FEREML 2. FOFE, HT29KEEMia T, MEL25
FEOEFERTI N 23— ¥3, 6, 7, 9, 100 b, FEFHR
B A= E 10 % B ABEOIEUI S X3~ EDFF DD
LN FDHIENT40TA4 T AMIIC LD 48R E >
BILIEMET S 28— E 9 L IHHE A A 8- E3DMBAERT
X7, LaL, FEEHIEHA/S—E6, TOEBRIFEDLN
LoD, FREIZED LN h o, BA—EITETH R
J3—¥ (execution caspase) TH BIHHER 7 A /8—¥ 3D LHIZ
fIBT 2EMA Y A S—¥ (initiator caspase) ® O TH 5B I & AF
BIZHLRPIZENTWBE I ERE, N7 182 2y AMLIBIC

LBT7THED— T AEFRERIEL, TIZHANN—EI>H ANN-F
3> DNADOGHI LB L CHIREDEMICEL I ba v Y7
PR CH A Z EATHB LA, Lad, ZHGIEFER)
AN—FIlEwoN D 48R E I F ETEEICERE L TY
dpol:l b &b, MBEBIZRONEREOPSEOEL S
MW ET OBEEORL R 7L 7R, wWohd b As—
FOLYELHIEREDAAN—YIZL - TERSNSIZERY
BTH 2 Z LhHfEgs .

BBINT7 404 Yy AL X BB ENKH IR
H4 278 b= AETREOTFREMEICOVTERT L. R,
LAY N (etoposide) WLEETHHE & 4172 HL60 FILAHMIAL 2R
LNBTHEM—V A, BHBEANPHOET (cytosolic
acidification) 73BT L TRO LN ETHREHNH L, o
T, HAMENPHOKTIZL ) pHIRFHLZ Y FX 7 LT —
+ (pH-dependent endonuclease, Dnase II) DG MEASTTHE L T
DNADOGWA LA E LT R —Y ACRB E VI EZLTH 5,
L2L, 7v PEEPCI2HIRE IV /-HERTIE, N7 10~
1Yy ARBCHEENpH DFELRETIZRA -9, Ml
B pH & IZMERRICT R b= ADFEI NI EPMEEL
TWwaY, K chEMicf 3 ¥y — V™ afLT, o
TaawA Yy AMBEETo A, TR R I
Nadotz., LzdoT, N74094 3 YAMRBIZLETH
b= 2id, MIRENPH OET L EEMEMRIZETINTVS
LD E N,

P, 4AOEBERPLNT 10712 AMIIZL 58
MBOXELT7 RN — 2 AORITERIE, HANX-EI->DA
=¥ 3 DNADTKLB L CHIBE OEMICESL I b
YR TIREERECH DI LB L, LaL, N7
<A YU AE Y FARAEE R RO T bR S
R RRGICHETAZ LA, LY LTI bay MY TKE
PR D H RS — B H A — FOFEELIZEN > T DhE
ST Bl ENTELdo7z. 4%, E6%BFIZLD,
HANR=EOL Y &SI EREICME T AHEY A —EDfk
SIAHREE S, HIFARE S 0 PS 20D 5 H R0 R AN A R T O
WEOWD L 7L TR EOBEBEWEICERERDL L I A
N—VORIENLEENT, N7109 A4 YALEABTHRM
T AR O SBBIMFER END Z LITHIREL 2.

& Eid

WL 7o bRy TOFERHEERNNT 0w, Y AD
b KR SRR L A AR SR & E BRIz ov
THRETL, UTORRTES.

1. Wil 7o b Ry 7ORRNAERN N7 Ov 1 VY
AMLERIZ X % e P REBREEMRBRTRES LT F - A
i3, po3EEeHIaE N & T EERICHE S,

2. NT 4T Y YARBIZEBEERT RNV RET
B ik, HAIS—Y9, AAN—EIEHLAEIPIINY
TR TH o 7.

3. N7 uwA4 Y VAMBIZL BT RNV R, MRE
PUEpH & M EERMRICHEIT SN T,

Pk b, pS3@EFREEHD, HRAICERELRTE
MEREICH L, WRE ST N R TORREERITH A
N7 40w A A, BRHRIAREICE D2 WHENSREEN
7.




KB T 287 4 0w A4 3 v A OBEREH] 141

Bl B

B BB A, MBS s WisE e B EBY £ Lo&R
KRS TRE SRR - R R E R AW EERLIT. £
BEOFTICH 0, EEMEEL ML B £ LERKERER
PRELSEEE TR R RSO IR CEBR LY. o, WBE, ©
Hh %278 & § L SRR S TR N o R RE R RE B B2,
SRKFEFR RS RILIRESIE, SIRKREE IR 28—
AELAE RIS & RS -, SR TREOTICE C
AL LR,

#, AFFEOEEIZE9E HARNEERE S (1999, M), H37H
AAMRIGRE SRS (1999, IEH) IRV THRRLL.

X ik

1) Forgac M. Structure and function of vacuolar class of ATP-
driven proton pumps. Physiol Rev 69: 765-796, 1989

2) Nelson N. Structure and pharmacology of the proton-
ATPases. Trends Pharmacol Sci 12: 71-75, 1991

3) Forgac M. Structure, function and regulation of the coated
vesicle V-ATPase. ] Exp Biol 172: 155-169, 1992

4) Ohta T, Numata M, Yagishita H, Futagami F, Tsukioka Y,
Kitagawa H, Kayahara M, Nagakawa T, Miyazaki I, Yamamoto
M, Iseki S, Ohkuma S. Expression of 16 kDa proteolipid of
vacuolar-type H*-ATPase in human pancreatic cancer. Br]
Cancer 73: 1511-1517, 1996

5) Martinez-Zaguilan R, Lynch RM, Martinez GM, Gillies RJ.
Vacuolar-type H*-ATPases are functionally expressed in plasma
membranes of human tumor cells. Am J Physiol: 1015-1029, 1993
6) Bowman EJ, Siebers A, Altendolf K. Bafilomycins: a class of
inhibitors of membrane ATPases from microorganisms, animal
cells, and plant cells. Proc Natl Acad Sci USA 85: 7972-7976, 1998
7) Nelson H, Nelson N. Disruption of genes encoding
subunits of yeast vacuolar H*-ATPase causes conditional
lethality. Pro Natl Acad Sci USA 87: 3503-3507, 1990

8) Ohkuma A S, Shimizu S, Noto M, Sai Y, Kinoshita K,
Tamura H. Inhibition of cell growth by bafilomycin A,, a selective
inhibitor of vacuolar H'-ATPase. InVitro Cell Dev Biol Anim29:
862-866, 1993

9) Manabe T, Yoshimori T, Henomatsu N, Tashiro Y.
Inhibitors of vacuolar-type H *-ATPase suppresses proliferation of
culture cells. J Cell Physiol 157: 445-452, 1993

10) ) gL, N7 4EvA4 L YANCL B M ERERREO
BRI R BT 2 EERIOATE. SRAFE B ERMRE
108: 419-428, 1999

11) Gottlieb RA, Giesing HA, Zhu JY, Engler RL, Babior BM.
Cell acidification in apoptosis: granulocyto colony-stimulating
factor delays programmed cell death in neutrophils by up-
regulating the vacuolar H*-ATPase. Proc Natl Acad Sci USA 92:
5965-5968, 1995

12) Crider BP, Xie YS, Stone DK. Bafilomycin A, proton flow
through the H* channel of vacuolar proton pump. J Biol Chem
269: 379-381, 1994

13) Nishihara T, Akifusa S, Koseki T, Kato S, Muro M, Harada
N. Specific inhibitors of vacuolar type H*-ATPase induce
apoptotic cell death. Biochem Biophys Res Commun 212: 252-
262, 1995

14) TEMEL, R M. PALBIBRTRM-VR KHIE
£ 54: 59-65, 1999

15) Sato SB, Toyama S. Interference with the endosomal
acidification by a monoclonal antibody directed toward the 116
(100)-kD subunit of the vacuolar type proton pump. J Cell Biol
127: 39-53, 1994

16) Mosmann T. Rapid colorimetric assay for cellular growth
and survival: application to proliferation and cytotoxicity assay. J
Immunol Methods 65: 55-63, 1983

17) Carmichael J, Degraff WG, Gadzar AF, Minna JD, Mitchell
JB. Evaluation of tetrazolium-based semi-automate colorimetric
assay: assessment of chemosensitivity testing. Cancer Res 47:
936-941, 1987

18) Koopman G, Reutelingsperger CPM, Kuijten GAM,
Keehnen RMJ, Pals ST, van Oers MH]. Annexin V for flow
cytometric detection of phosphatidylserine expression on Beell
undergoing apoptosis. J Exp Med 183: 1553-1544, 1996

19) Bratton DL, Fadok VA, Richter DA, Kailer JM, Guthrie LA,
Henson PM. Appearance of phosphatidylserine apoptotic cells
requires calcium-mediated nonspecific flip-flop and is enhanced
by loss of aminophospholipid translocase. J Biol Chem 272:
26159-26165, 1997

20) Martin SJ, Reutelingsperger CPM, McGaohn AJ, Rader JA,
Van schie RCAA, LaFace DM, Green DR. Early redistribution of
plasma membrane phosphatidylserine is a general feature of
apoptosis regardless of initiating stimulus; inhibition by
overexpression of bcl-2 and Abl. J Exp Med 56: 1545-1556, 1995
21) O’Brieen, IEW, Reutelingsperger CPM, Holdaway KM.
Annexin V and TUNEL use in monitoring the progression of
apoptosis in plants. Cytometry 29: 28-33, 1997

22) Zhang G, Gurtu V, Kain SR, Yan G. Early detection of
apoptosis using fluorescent conjugate of Annexin V.
Biotechniques 23(3): 525-530, 1997

23) Van Engeland M, Ramaekers FCS, Schutte B,
Reutelingsperper CPM. A novel assay to measure loss of plasma
membrane asymmetry during apoptosis of adherent cells in
culture. Cytometry 24: 131-139, 1996

24) Vermes I, Haanen C, Steffens-Nakken H, Reutelingsperper
C. A novel assay for apoptosis. Flow cytometric detection of
phosphatidylserine expression on early apoptotic cells using
fluorescein labeled annexin V. J Immunol Methods 184: 39-51,
1995

25) AR RFE. AVERYGEIZ BT ) Y SR Lo ¥ L
FREE TR Y Y VBRI LB T b — v RERIAMEY 28Ik
O, IR EEERMS 107: 263-275, 1999

26) Nicoletti I, Migliorati G, Pagliacci MC, Grignani F, Riccardi
C. A rapid and simple method for measuring thymocyto
apoptosis by propidium jodide and flow cytometry. J Immunol
Methods 139: 271-279, 1991

27) Darzynkiewics Z, Brunos S, Del Bino G, Gorczyca W, Hotz
MA, Lassota P, Traganos F. Feature of apoptotic cells measured
by flow cytometry. Cytometry 13: 759-808, 1992

28) Lowe SW, Ruley HE, Jacks T, Houseman DF. P53-
dependent apoptosis modulates the cytotoxicity of anticancer



142 =

agents. Cell 74: 957-967, 1993

29) Harris CC. Structure and function of the p53 tumor
suppressor gene: Clues for rational cancer therapeutic strategies.
J Natl Cancer Inst 88: 1442-1455, 1996

30) Barry M, Eastmann A. Identification of deoxyribonuclease
I as an endonuclease involved in apoptosis. Arch Biochem
Biophys 300: 440-450, 1993

31) Kinoshita K, Waritani T, Noto M, Takizawa K, Minemoto Y,
Nishikawa A, Ohkuma S. Bafilomysin A, induces apoptosis in
PC12 cells independently of intracellular pH. FEBS Lett 398: 61-
66, 1996

32) Yamamoto C, Takemoto H, Kuno K, Yamamoto D, Tsubura
A, Kamata K, Hirta H, Yamamoto A, Kana H, Seki T, Inoue K.
Cycloprodigiosin hydrochloride, a new H*/Cl1™ symporter,
induces apoptosis in human and rat hepatocellular cancer cell
lines in vitro and inhibits the growth of hepatocellular carcinoma
xenografts in nude mice. Hepatology 30: 894-902, 1999

33) Merchant A K, Loney T L, Maybaum J. Expression of wild
type p53 stimulates an increase in both Bax and Bcl-XL protein
content in HT-29 cells. Oncogene 13: 2631-2637, 1996

34) Zhang Y, Fujita N, Tsuruo T. Caspase-mediated cleavage of
p21¥4/¢#! converts cancer cells from growth arrest to undergoing
apoptosis. Oncogene 18: 1131-1138, 1999

35) Fujita N, Nagahashi A, Nagashima K, Rokudai S, Tsuruo T.
Acceration of apoptotic cell death after the cleavage of Bcl-XL

protein by caspase-3-like protease. Oncogene 17: 1295-1304, 1998
36) Keane MM, Ettenberg SA, Nau MM, Russell EK, S
Lipkowitz. Chemotherapy augments TRAIL-induced apoptosis in
breast cell lines. Cancer Res 59: 734-741, 1999

37) Hirata H, Takahashi A, Kobayashi S, Yonehara S, Sawai H,
Okazaki T, Yamamoto K, Sasada M. Caspases are activated in a
branched protease and control distinct downstream processes in
Fas-induced apoptosis. J Exp Med 187: 587-600, 1998

38) Huppertz B, Frank H-G, Kaufmann P. The apoptosis
cascade-morphological and immunohistochemical method for its
visualization. Anat Embryol 200: 1-18, 1999

39) Nunez G, Benedict A M, Hu Y, Inohara N. Caspases: the
proteases of the apoptotic pathway. Oncogene 17: 3237-3245,
1998

40) KHBEHE. 7RIV RARBFEIPa v ) TOHL
%REl. BHIESE b4: 3542, 1999

41) Perez-Sala D, Collado-Escobar D, Mokkinedo F.
Intracellular alkalization suppresses lovastatin-induced apoptosis
in HL-60 cells through the inactivation of a pH dependent
endonuclease. ] Biol Chem 270: 62356242, 1995

42) Gottlieb R A, Nordberg J, Skowronski E, Babior BM.
Apoptosis induced Jurkat cells by several agents is preceded by
intracellular acidification. Proc Natl Acad Sci USA 93: 654-658,
1996




KB IHT 837 1 0w 4 3 v A OHETEINE 143

Inhibitory Effect of Bafilomycin A; on Prolifertion of Cultured Human Colorectal Cancer Cells Keiko Iwata,
Department of Surgery (I), School of Medicine, Kanazawa University, Kanazawa 920-8640 — J. Juzen Med Soc., 109, 133 —
143 (2000) '

Key words vacuolar type H "-ATPase, bafilomycin A,, colorectal cancer cell, apoptosis, caspase
Abstract

Bafilomycin A,, a potent selective inhibitor of vacuolar type H"-ATPase (V-ATPase), inhibits the proliferation of a
variety of cultured cells in a dose-dependent manner at nanomolar concentrations. However, the detailed mechanism by
which bafilomycin A, suppresses the proliferation of cultured cells is unclear. This study was designed to examine how
bafilomycin A, inhibits the proliferation of human colorectal cancer cells through apoptosis. Six human colorectal cancer cell
lines, known to express mutant pS3 protein, were used to examine effect of bafilomycin A, on tumor proliferation using MTT
assay. The concentration of bafilomycin A, found by MTT assay to induce 50 % inhibition of cell viability during a 72 hr
period was from 5 nM to 25 nM in every cell line. Among the six cell lines, HT-29 cells were found to. be the most sensitive
to bafilomycin A,. Apoptosis of HT-29 cells was evaluated by the following tools: phosphatidylserine externalization using
FITC-labeled annexin V, DNA fragmentation analysis, morphologic analysis and immunocytochemistry. Phosphatidylserine
externalization of HT-29 cells was found 24 hr after 25 nM bafilomycin A, treatment. The relative number of cells in the
subGy/G, fraction began to increase 48 hr after the treatment. In cytopathogical examination, HT-29 cells showed cytoplasmic
blebbing and a decreased number of microvilli 24 hr after the treatment and the characteristic morphological changes of
apoptosis, including nuclear chromatin condensation and fragmentation, loss of microvilli and cell shrinkage, were seen 48 hr
after the treatment. In immunocytochemistry, expression of p53 protein was not increased and p21™* protein was not found
until 96 hr after the tratment. Bcl-2 and Bcl-XL proteins were expressed but their protein levels did not change from before to
after the treatment. Expression of Bax protein was not found during the experiment. Caspase 3 and caspase 9 proteins were
activated 48 hr after the treatment, however, caspase 6 and caspase 7 proteins were not activated during the treatment. These
apoptotic changes were not inhibited by 10 mM imidazole treatment. These findings suggest that the suppression of cell
proliferation of human colon cancer cell line HT-29 by bafilomycin A, is related to a mitochondria-dependent apoptotic
pathway through caspase 9 and caspase 3.



