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BT % KEREOBT

SRAZEENEZBIEEE T HE G SH 5D
A T

WRE O PRy TORBERMEERN THE N7 10372 AT 4 QBB L CRERER I F0OES
mm?%’tﬁﬂ&nfwé LaL, TOHBEMHBRFECELTEEOIATIER ., 8612, NX7+0v4 LV YAOEE
WOBHERBIZIRIZTERBIIOVWTHRLLABEDRONEG ., 22T, A7 1094 2 ¥ ADEYEHEREDRE
b THE VR fﬂiﬂﬁ@iﬁﬁmﬁﬂﬁﬂ LB2 2B EHELL. MR Lz NS Capan-l (5L EIRE), BxPC3 (P4
1LEIRRAE), AsPC-1 (FALEIRHR), - Panc-l (RS LERAE) & UMIAPaCa-2 GROEMB) DSHEETH L, N7 0T/ VA,
DEGHEIFRICEL T, £ENTDS 4,5V XFVFTIV—N240) 2,5V T 2= VT S/ Yo 7074 F[3
-(4, 5-dimethylthiazol-2yl) -2, 5-diphenyltetrazolium bromide] 7 v & 4 {E & AN T O X — N7 A FTEFE 7 IV TR L 7=,
i, TRN =Y AOBUIITEEEN L 5 CICDNADK R (LB ETITo7. 3, N7 10994 2 AOLERMEEC
3B 728 E TOICE (50% DWIEREIE#R$/37 1 O< 4 ¥ > ABE) & Capan-1T5 nM, AsPC-17T5nM, BxPC-3T
10 nM, Panc-1T30nM, MIAPaCa2 T40nM Th o7z FIT, N7 4074 L ¥ AIBRSMEDE > 5 7> Capan-1 % F T

TRMN=VAFEOFMEBRE L7z, T DNADRRITT

W, N7 1B A Y ARE4BHE TEOBREN10 aME LT

DNAS ¥ —@PBESN. $£/2, I—-FI Y722 H0AERTDH, WHMICBEL 2 Capan-1#BIZ3 LT A7 s 0= 3
Y Almg/kg/BESHTE I M —ABICk L 21 B BB CHE CIEE OB M S h, HEEGZMICIIBEAROMR

INCREDBRRE R ET R b= AR LR RSHE S L

&) BRI OETE & HIHI$ 5 Z L ATRBE S e,

UEDFRRLY, "740°4 S ARTHEM— T ZFEIC

Key words apoptosis, bafilomycin A, pancreatic cancer, vacuolar type H-ATPase

Wl 71 + >R 7 (vacuolar type H*-ATPase, V-ATPase)
BIPayFITEHEETAHFR YO 2R Y 7 (FF-ATPase)
R EOBMBICELTLPRE SO b v E Y 7 (H-K-ATPase,
P-ATPase) IR SE3N 7T bRy 7L LTRERVHER
RODT, AV —4, T2 FY—=L0k EOMBANERICE
KGFHL, BANVT T OWNREE B SR EE 2 H- T
WA R, 27T bR THMBNERICZG TR
<, AR REE MR oM bk IR L, MBSz 7
Py H) HEE L TWB 2 LB SN TWAY, Ohtah®h
v BRI T, WIS T b R L 7N IEE R R
BREIZERL T ML, ol O bR
7a b > oBE %@ L CHERMRATTY I, BELCY
KDUEEBELTEEY Z LTV AWRENAEHLTVA, &2
AT, @R 7T YRy TORRNEERTHE 7107
1 ¥ v A, (bafilomycin A) &, Streptomyces griseus 75 534 E
ZIBRB~ 7074 FREAWHTHL™. Z0/N7 407
122 A, oM LAV OBECHE 4 OB RIS L TR

SFRILES B 19 B %A, FRI11E7H 7 HZHE

WM F OB Z IR T 2 2 EAMONTVAE, Lad,
WNT740TL T AT BERSEHIEEMRLI DS PR
Td— A4 ar LEMBIEESECI EARESNTEY Y,
EEHE BRI E DT 10T A L 2 AIKT B S D%
IFEEBROERII LY )b Bbi s, LaL, FOHEINK
OFMEEECE LTIV ELTHICBH SR TVW ARV, &5
2, :nz@rn74n74aymm@%m DYEREREI RIZT
BRI OWTHE LD

Z ZTRIFFETIE, LJ”'JJ;W)&# =) b THEYHNTYE
BENECZ ETHLN TV ERHOMILkE W, X711
AL AN LB RIR OISR L TR N - ABEOH
HZOWTERE 7,

RSB & UHE
1. b biEmEEEMmi

MEEDOR% 5 e b BRI & R E BB (American
Type Culture Collection, ATCC) (Rockville, USA) &£ hliEAL T

Abbreviations ; DMSO, dimethyl sulfoxide; ICs, the concentration of bafilomycin A1 required for 50 % inhibition of
cell viability, ICE, interleukin-1 2 converting enzyme; MTT, 3-(4, 5-dimethylthiazol-2y1)-2, 5-diphenyltetrazolium
bromide; PI, propidium iodide; TdT, terminal deoxynucleotidyl transferase, TUNEL, terminal deoxynucleotidyl

transferase-mediated dUTP-biotin nick end-labeling
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fER L7z, A L7 BRMiakkid, Capan1 (B2-{LEIRAE),
BxPC-3 (th 3 {LEIRHE), AsPC-1 (4 {LEIRHE), Panc-l (o
LB E), MIAPaCa-2 GRAMUEE) OSEHETHS. TN H5HE
HWOBEMRKREL, WIThbERE ST RS FeBRICRE
RBLTWAHIKKTH D", HkOREIZIZ, 10%IEEL4
f&R % (Gibco, Grand Island, USA) & 0.3 mg/mlZ' V% 3 >~
(BB, BTH) % &4 RPMI-164055H (H AR % Hv,
5% CO,ifE, 37T COEGTTHEL .

. SEBEREMY

4L EBOM X — Fv 7 A (BALB/C nu/nu) (HAXZ L 7, i)
FRAL2HBOFHAT %, 6 AKORETERICEL.
<Y ADMAF TSR ARFEERMNBEWEBEROT I VT v
ZHTITY, BREAREF 5 VERESARFEHICSZ .

. {ER%EA

WA T O b R TORENEERNTHE ST 10T ¥
YANIFIEMEETE (KR »HBALCTHER L. ERICKE
LT, REREZETFIAFVLALT %2 F (dimethyl,
sulphoxide, DMSO) (f1¥#i3E) THML, £D%EDMSO D&
MBENLBLTIC22 &) CHBEERCTHFRL CTEAL
7=,

V. #mpEEERE

FILEORL D 5EEN e MR ERRK T T 537 1
oAy ADWIBREIIRIZTREEZS @, 5-VAFVFTY
— V24 N)2,5-Y 7= NF IV LATATAL N [3- (4,
5-dimethylthiazol-2yl) -2, 5-diphenyltetrazolium bromide, MTT]
I (Sigma, St Louis, USA) 2 W\T, 4D NN7 1074
v AGREE TR A EE AR OMBLIE AR (cell viability) % l%E
FTAHEIETEE LS. BEMIZIE, a7y MREEICHBS
BHEOMBEMERZE 0.02% EDTARMN0.25% b 7 »
(Gibco) 2 THIBEL, PBSTEWH:, &EUGMHLMH % AR OREE
IR S T3IX10ME/ mlZ /BB L, 96K 7L — N CEWhE
FHRREH, TH) OFFTUTI80 x 1T E L. J#ENT 4
oAy AEEH M, 5nM, 10 aM, 30 nM, 40 nM, 50 nM
BLUW00nMIZ% 2 L5 TR L 2EBNE S 420 4 150
L, B1200 pl& LB TRFE L7z, 2405, 48/,
T2 RIRERS, PBSIZEME L4 mg/ml MTT % & = W i220
p A, 3WEMBEEE L 22210 B2 5] L DMSO 150 « 1&
ARNWVALATF R BER L, 105MHEEL %12, 540
nMIZB I B WA ODs & ill5E L7z, ODsofi i3 B B) R BT
(EAR 340 AT, SLT, Vienna, Austria) % WV CilllE L, MEMIZ
SEINEBROFH B L UEERFEEL Lo/ NT71a7 4V
AFELRBE OB T BN T 4 0w A ¥ v ALBREEOR
ENHlE, Thbb, oy bo—VIZid LMo 4%k
W, IhEEBMEATEE (% of control) & L7z, 72, HEE
Wia A 7EH (% of control) & 0, 50%IEHHFHERE (the
concentration of bafilomycin A, required for 50 % inhibition of
cell viability, ICy,) fE % RO IR ESEDIBE L L7,

V. 87407142 A LS Capan-1 #IED 7R bh—2

ZFEOFEIZIO>VWT

INT 4T A Yy A OBREIRE R T K b — 2 ZITEET
BH0%OPEPIZOWT, Capan-141H8 % AWV T a{LEi8
¥, RSB DT 2 & BBENIRIT £ 17 » TIRET L 7-.

1, A AR BERY AT IR ‘

TR VAZRET 248N FEELT, DNAOX Y

n

LV — LB TOREF{t (DNA fragmentation) % 7 #'H2 — X
TFVERRB THRIBT2HE WL HW, ar 7Ly MREE
@ Capan-1 i i # 552 121350 & ¢C 1.6 X 10°E/ml 12 55
L, N748%43 2 AiREE10M,100M, 100nM,1 o M 3B
LTF10 o MICHABE Lo Bs Bl Nz, BEEBNICHE L.
24 B2, Capan-1HilEODNAZ E8Y - F v b (2K
M, HE) ZHVCHERE, 20% 7 - A7 VICTERK
BiL, B 1EL7-DNA % &{b=F 7 4 (ethidium bromide)
THGAE, X7 VF V- L LRV TOYMERTDNAT & —
DEEZRET L7,

2. MR BAEAT

Ju—H%A4 b X M —RICTHBEODNAEREZREDL,
TR Ao MR EGTEE L, BAEMIZE, o
¥ 7 L ¥ MREED Capan-1 /2 % 0.02 % EDTA MM 0.25% b
Ty THIBEL, PBSEEEEA, BEERICBEEIETLEX 10
fB/mliC B L TR ICHE L7, 24 R, L
FEEFEESIL, 10nMAN7 1091 0 AR EUEERY
MR CHE L. £ L CORR, 1200H, 24MMB L
U'36MEM %12, 0.02% EDTARMO0.25% b ') 7" 12T Capan-
1#0fa % 8 L, PBS i, 4°C T (1000 rpm, 55°H) #,
FEEDORE, B0%TY - LEMAMEEREBEL, 4C
TAREDEEE LA, RIEG (1500 rpm, 55 L, LF
#ELY B & PBS T4, 10 mg/ml RNase ABFH% 10 11, 1
mg/ml 27471 V7 4 (propidium iodide, P) ¥ % 1 mliN
27T, 375C, 207 L L7z, F72, avbu—i i
LTN7 1 a4y AERMO Capan-1 HEA3  FHRIC PLEE
L, EPICS PROFILE 71—+ A1 k X — % — (flow cytometer)
(Coulter Corporation, Miami, USA) # iV TDNA&GE X HIEL
7 B b — 3 X8 (sub Go/G, phase) DM D THEAT L 7=,

3. REFHRATE

a2 7L MKEED Capan-1 g % 0.02 % EDTARHN0.25%
YT VIS THIEEL PBSHEER, HEMICEESETLIEX
108 /mlZEAE L, 100aMAN T 1074 20 ARE &5
BHWPIZRASE, HERSTTHELZ. 0.02%EDTATRMNM
0.25% F1) 73 » 2T Capan-1#fifia & F#: L, PBSIZ T2
#k, ¥4 F 2 ¥ (Cytospi I) (Shandon southern product
Ltd., Cheshire, England) % A\ T95% D% / — L CREEHKIZ
HE4 L, TEREFMICEEEL 2.

V. X— Kv Y XETFHBAE Capan-1 MBIEDIEFEEEICRIZT

N740%1 L ADEZEIIDONT

* O TEIA 2 @ % Capan-1#i2 % 0.02 % EDTA#/10.25% +
7Y ST RIEE L G RN, PBSIZT2 X 10°ME/mliZFHE
L7, SO, PNy 7L —aRERKBICTEMREY
B ETHEZ LEHBLZ. 6BABOX—FTTRIZ2 Y
L 4 (2 Gy) OEFRE%4T » 72112 26G IEST4H12 T 2 X 10
/ml ® Capan-1 L& 7% 0.5ml % 20[LD X — F= > ADHH
BETIEALTBELA., 2LC, BH10H BIZBHEEED
HEEEEBLF50mm*' THE X~ Fvo X% 150LEF L,
ZOISEFEENIZNT 1 T7L LA 0.1 mg/kg A
=5), N7 4% YA 1mg/kg AW (n=5), N7 1 HT
1Y VA G (0=5) D3FIHT. ERNOERTI,
N7403A P ARDPBOLY ) - VTHBMRL, 20HREDS
IZPBSICCHR L THA L2 B TEETHOETIEED, S
e 7RI E RS, —A—@fT ol Fi, N7 LY
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AJEBRSBICERAENLY 2 — L3 &G PBSER L ETESL
2. N7qawA Y ARSHME, ETOEEZER/ ¥A
THEL, HEEEEEL Gren 5 "0 HEETHVT (BEZEmm)
X GEFEmm)*X 0.5 (mm®) TEH LA, /4, FEEICT7AD
HEMEL T 7.

V. X— Rv ) XBAEEE OREHARFAIRER

W74 AGRRGEBRICEBRL, BHEEEZ SO
Z— N3 2D, BB IUEREETHEL, 10%0FRL=<)
Y CEERIC/ST 7 1 VA, HE G 17> THREMEREN
RECHE LA, ECBHEEBEORET I, SEEICOE3K
ORI & BV TRl L 7.

BEOHEHRBTOT R b= AMMLO B MR, Miao
fah B L UHOBRBCH RO oIl L. #L
T, BHEEERERIIBITZ TR~ AHBEOEE5%L
Tx (), 5%2625%% (+), 25%2550%% (+H), £L
T50% L% (H+) DABERICERE ERSL, 71071
vy ADRESHR T HE L.

E5iz, BEABAO TR —Y ZMBEOHEIZIE, F¥—3
FN - TAEFLXIVLEFFIN - N T AT 2T
(terminal deoxynucleotidyl transferase, TdT) filif ¥ o+
F »-dUTP = v ¥ K i # (terminal deoxynucleotidyl
transferase-mediated dUTP-biotin nick end-labeling, TUNEL)
ENCLBMBOFABFICT /2, Tbb, BUERELH (T
71 ¥ LEKTE, 2% BEILKRFRMA S /7 — VHIZEIRT 20
SHRE SERREERVAF V-5 T8y 7 Lk ki
TAKELPBSIZERTIFMELZ. 20 mg/ml 7057 F—+E
K (Proteinase K) (Sigma) 2 THRERE, WAIZTREL, TdT
BEW (100mM A3 VS Y Y L, 2 mMEE{LaNL b
(CoCl), 0.2 mM DTT, pH 7.2] (Z33RR L7/ R\, TdT
B 120.3 U/ml TdT (Oncor, Gaithersburg, USA) & 0.04
nm/ml ¥ F i dUTP (Oncor) % A 72 TdT KIS % # &
WTFL, SMABA A —FI 2% 2T 3TCOMIBLET605
BB & 272, KSR (0.3 M3E L bU Y4, 30 mM ~
I WS R 7 L) 12304 L CTAT UG & %1k L 7. PBS
THEL, U F ¥V -EEBRY TF 5= K
(Oncor) & 304/ fis &¢7z. PBS Tk, MEELAEK
BRINLZS3, 3 VT I/ NYFUTEREL, AFLTY
— VTR o7, TATREERTIZ S 2 PV M) 7 L4
e (pH 7.2) \Z#5#% L 72 1 mg/ml DNase 1 (Sigma) & C 105>
FALE L 7R 2 /5o bo—n e LT, TdT2 & £5
IZTATRBR RO AT L 7oA 2fatto > bo—n e L
THW.

VI HEEHEARE &

HE LT RCP MR ZE X £ SD) TRl 2O
RBUZRETFREIC L DESMHOMEE T, FHHELV
P& ik Student D tRREE, %L LV IHEIE Weich Dt
TRV, fERE5% KM (p<0.05) % b o THEMARICHES
Ho gL,

B &
I. &4 coEEEEMROEHBAEICRET NN 7071
UM DEBIIONWT
SACEOR L B 5O v M EEMRICET A N7 10T
A A OWERERICRITTRES, MIT7 v A EIZX 5

TOIETERE (cell viability) # il L CREA L 72, T bbb, &M
Rtk % 1 nM, 5 nM, 10 nM, 30 nM, 40 nM, 50 nM 3 X U100 nM
DNTATALYADRETREL, WHZUMENE, 48
BB B LM EOMBEEELNEL:. TOFKRE, 5
I~ TRk MIBESEIZ 2 > b o — Ll thig
BRESICIR SNz (K15). SREMEko 28ME To
ICs 1 Capan-1#fa (BALEARME) T5nM, AsPC-LHIE (F
SHEBRHAE) T5nM, BxPC3#iE (F4-{LiRfE) € 10 nM, Panc-
14U (&5LARIE) T30 nM, MIAPaCa-2lifin GROLIRE) T
40nMThosz. FIT, 10nMOEERE N7 1 av( L2 A
W3S A SR O REE T AL 2 A, HMLETH S
Capan-1#if, AsPC-1#iffi3s & O BxPC3 Il TIEIEH IC RS

[y
[
<
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Cell viability (% of control)

24 48 72
Time after treatment (hr)

Fig. 1. Effect of bafilomycin A, on cell viability of pancreatic
cancer cell line, Capan-1. Capan-1 cells were treated for 72hr
with bafilomycin A, at a concentration of 1 @, 5 O, 10 I, 30
[, 40 A, 50 A and 100 nM €. Points, the X + SD of
triplicate observations from three separate experiments. The
IC;, value (the concentration of bafilomycin A, required for
50 % inhibition of cellviability) of Capan-1 during 72hr was 5
nM.
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Fig. 2. Effect of bafilomycin A, on cell viability of pancreatic
cancer cell line, AsPC-1. AsPC-1 cells were treated for 72hr
with bafilomycin A, at a concentration of 1 @, 5 O, 10 H, 30
1, 40 &, 50 & and 100 nM €. Points, the X = SD of
triplicate observations from three separate experiments. The
ICs, value of AsPC-1 during 72hr was 5 nM.
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Table 1. The change of the proportion of apoptotic cells following bafilomycin A1 treatment in Capan-1 cells

Time (hr) 0 12 24 36
Bafilomycin Attreated 5540900 24403%  82407%  228+19%  38.9+1.9%
cells (10 nM)

Vehicle-treated 23£02%  22+0.1%  25+02%  48+05%  5.7+02%
control cells

p-value NS p<0.01 p<0.01 p<0.01

These data are expressed as the X £ SD of two different experiments in triplicate. NS, not significant.
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o
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24 48 72
Time after treatment (hr)

Cell viability (% of control)

Fig.3. Effect of bafilomycin A, on cell viability of pancreatic
cancer cell line, BxPC-3. BxPC-3 cells were treated for 72hr
with bafilomycin A, at a concentration of 1 @, 5 O, 10 ¥, 30
[, 40 A, 50 A and 100 nM €. Points, the X + SD of
triplicate observations from three separate experiments. The
1Cs value of BxPC-3 during 72hr was 10 nM.
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24 48 72
Time after treatment (hr)

Cell viability (% of control)

Fig. 4. Effect of bafilomycin A, on cell viability of pancreatic
cancer cell lines, Panc-1. Panc-1 cells were treated for 72hr
with bafillomycin A, at a concentration of 1 @, 5 O, 10 B, 30
(1, 40 4, 50 A and 100 nM 4. Points, the ¥ & SD of
triplicate observations from three separate experiments. The
1Cy, value of Panc-1 during 72hr was 30 nM.
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24 48 72
Time after treatment (hr)

Fig.5. Effect of bafilomycin A, on cell viability of pancreatic
cancer cell lines, MIAPaCa-2. MIAPaCa-2 cells were treated
for 72hr with bafilomycin A, at a concentration of 1 @, 5 O, 10
M, 307, 40 A, 50 & and 100 nM 4. Points, the X £ SD of
triplicate observations from three separate experiments. The
I1C;y value of MIAPaCa-2 during 72hr was 40 nM.

Cell viability (% of control)

[—}

24 48 72
Time after treatment (hr)

Fig.6. Effect of 10nM bafilomycin A, on viability of cell lines.
The plot symbols: Capan-1 @, AsPC-1 O, BxPC-3 M, Panc-1
[J, MIAPaCa-2 A. Each data point represents X =+ SD of
three different experiment performed in triplicate.

Cell viability (% of control)
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HEp oz, THICHL, SEEOE:Panc- 1 #la s L 0°
MIAPaCa-2 Mfa TIXBEEZ MK, 2HTHRS{EED
MIAPaCa-2 TIZIZ L A LHIRLEMSER B2 5 X kh o7z (1
6).

I. 7183122 AILES Capan-1 O 7R r—

ZBEIIDOWT

SHEHOHMETHERL/SBEOREMAKNI L, N7 40
A AR EEOBE o 72 Capan-1 18 % VT, N7 4
O 42 Y AL ZHEENFEEST R - AIZEETE D
D OPE & E{LERERT, MREMOEITL S I ESE

BT AT o THET L7z, %38, T Capan-l gk, Zh
OTE MOERBIZEYULAREE2 2T 525 BEOSLER
BTHHEILTHOLATNE®,

L. EfbsEn T

RN740%4 2 ABREHI0 aMELETIE, X %180 bp
B CDNADSTH SN THBY, whbwb7H b—> ZA0EY
B R Td® %5 DNAJ ¥ —{% (DNA ladder pattern) 2*BE & h
72 (J7).

2. WIEE o BT

10nMX7 4 0< 43 ATHREL - Capan-1 Hia 0 #aE

Table 2. Effect of bafilomycin A1 on the xenografted Capan-1 cell tumors in nude mice

Treatment Final tumor volume Body weight (mg)
3

group (mm?) Pre-treatment Post-treatment
Control 580.9%90.0 19.24+0.8 20.4%1.6
Bafilomycin Al

(0.1 mg/kg) 478.4%1722 18.7£1.0 19.4+2.4
Bafilomycin A1

330.9%86.1% 18.7+0.7 19.7+0.6

(1.0 mg/kg)

Nude mice with implanted tumors received injection of bafilomycin A1 or control buffer for 4 weeks. These
data are expressed as the mean from five animals & SD. *p<0.05 vs control

Bafilomycin A1

i I
0 1nM 10nM 100nM 1M 10pM

Fig. 7. DNA fragmentation analysis of Capan-1 cells after
incubation for 24 hr with various concentrations of bafilomycin
A,. The pooled floating and adherent cells were collected.
The DNA were electrophoresed in a 2% agarose gel. The
appearance of the ladder of DNA fragments was observed at
bafilomycin A, concentrations greater than 10 nM.

(6 hr) (12 hr)

Go/G

Relative number of cells

sub Go/G1
2.3%

| 4,

Relative DNA content

Fig.8. Effect of bafilomycin A, on the cell cycle distribution of
Capan-1 cells. Capan-1 cells were treated with bafilomycin A,
(10nM) as indicated, stained with propidium iodide, and their
DNA content was analyzed by flow cytometry. The position of
the sub Go/G, peak, integrated by apoptotic cells, is indicated
by arrows. : :
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HoRHrEBMIc7a0—%1 P A—s—FBVTEELL.
FORER, NT740%4 LA NEBBTHELESOT Y PO~
ViRa ks L, R2BEMEBLUBETT RN RAERTH T
G/G,FEHEZIHEML, 36RME TFEH 389%DHMaA7

m

RE—T R[> Tz (8, #1).

3. HHEENEE

10 aMDIS7 4 T4 A T8RRI MLE L7- Capan-1#Hia
YA PACYELZHAVTHERE: T2 25, IR

Table 3. The quantitative assay for apoptosis in the xenografted Capan-1 cell tumors

Proportion of apoptotic

- -+
cell in tumors ) ) (++)
Control group 5 0 0
(0=5)
Low-dose bafilomycin A1 0 4 (80) 1(20) 0
treated group (n=5)
High-dose bafilomycin A1 0 1 (20) 4 (80)

treated group (n=5)

The proportion of apoptotic cells was graded as follows: (—), less than 5% of tumor cells; (+), 5-25% of
tumor cells; (), 25-50% of tumor cells; (+H), more than 50 % of cells. Data are expressed as number of
animals (%).

Fig. 9.

Effect of bafilomycin A, on the morphology of Capan-1 cells.

(A) Control cells (HE staining), (B) Cells following treatment with 10 nM bafilomycin A, for 2days (HE staining).

700
600
500
400
300
200
100

Tumeor velume (mms)

0 5 10 14 23 25 28
Day of bafilomycin A1 treatment (days)

Fig. 10. Growth of implanted Capan-1 cell tumors in nude mice
during the various doses of bafilomycin A,. Chronic treatment
with high-dose bafilomycin A, [1.0 mg/kg (8 )] significantly
inhibited tumor growth as compared with that controls ({)
after 21 days. (£73) ,bafilomycin A, (0.1 mg/kg). *p < 0.05.

& AR

Fig. 12. Detection of apoptosis in treatment with bafilomycin A,
(1.0 mg/kg/day) produced tumor cells. Apoptotic cells are
stained by the terminal deoxynucleotidyl transferase-mediated
dUTP- biotin nick end-labeling (TUNEL) method.
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T £ 912 Capan- 1A OMILE DEME, HOBEL S PITED
SEEPBESN, TR VRAICFBELRVHETH » 7.
K. X— K29 XE T4 Capan-1 M DMERECRIZ T
NI4T A Y ADEEIONT

N740%4 Y7 ACBREROE S o 72 Capan-1 #ija % X —
FI 7 ADORTIIBIEL, BHEEFEOEEEEI B L 250
mm® il o2 A (BHEBZI0BE) o7 TSl v
AZETESFLTEEES L, ETEEOHEBEMHNEDEE
YBRELL. FOER, HIOKERT LI 7 09 1Ly
Almg/ kgBMETIEIIY PO —VEBICH~<2 BELURBRTE

BUEEOHEIIFI SN 0<005). SOBEEORREIC
BMLTHEAHMIZFEDEIAL N dh ol (F2).

V. X— Fv o A ISHEEEOREE#SZH%
BHEZOFRBEBEHRETIE, NT710%4 2> AR
SOOI P O—VETESMEOERBRE EEENS (T
HAC). THhIIHL, /874 0%4 2> A 1 mg/ kg BHET
BEHUEOBRBICEORES I UHREOEHIBE S
n, BEHLTF - AORR*¥2L T (M11DH). =
NoBORES L HMEOERHES 2 L2EMKIE, TUNEL
ETHRE L TOHIRCERIITRRS R, MECE TR

Fig. 11. ‘Histopathologic examination of the tumors. (A, B, C) Xenografted Capan-1 cell tumors in control group exhibited characteristics of
a well-differentiated tubular adenocartinoma; (D, E, F) chronic treatment with bafilomycin A, (1.0 mg/kg/day) produced tumor cells with
signs of apoptosis including cell shrinkage and chromatin condensation to the periphery of nuclear membrane. (HE staining)
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Abstract

Bafilomycin A, a specific inhibitor of vacuolar type H *_ATPase, is known to inhibit the growth of a variety of cultured
cells in a dose dependent manner, but the exact mechanism is unclear. In addition, there is no report that has focused on the
inhibitory effect of bafilomycin A, on the growth of human solid tumors. The aim of this study was to examine whether
bafilomycin A, inhibits the cell growth of human pancreatic ductal cancers through apoptosis. Five human pancreatic ductal
cancer cell lines were used, specifically Capan-1, AsPC-1, BXPC-3, Panc-1 and MIAPaCa-2. The effect of bafilomycin A, on
tumor growth was examined both in vitro and in vivo using 3- (4, 5 -dimethylthiazol-2yl) -2, 5-diphenyltetrazolium bromide
assay and an in vivo tumor model. The presence or absence of apoptosis was determined by morphology and DNA analysis of
the tumor cells. The concentrations of bafilomycin A, required to produce 50 % inhibition of the viability over a 72 hr MTT
assay were 5 nM for Capan-1, 5 nM for AsPC-1, 10 nM for BxPC-3, 30 nM for Panc-1, and 40 nM for MIAPaCa-2,
respectively. In the DNA analysis, a ladder of fragmented DNA was detected in Capan-1 cells treated with bafilomycin A, at
concentrations greater than 10 nM for 24hr. Nude mice given a xenograft of Capan-1 cells received 4 weeks of bafilomycin
A, (1.0 mg/kg/day). This treatment significantly inhibited tumor growth compared with tumor growth in the control mice after
21 days. Histologic examination of tumor cells in the treated group demonstrated signs of apoptosis, such as cell shrinkage

and chromatin condensation. These findings suggest that bafilomycin A inhibits tumor growth in human pancreatic ductal
cancers through apoptosis.




