CHBHUARE BUEEIXI 2002;20(4):367 ~374

oI CHER! MEF(HT-29)0IM EHEL MR EX|(HS-1200)2]
HZE ALY 7[H

o
o
2
_Lol_
3]
10
H
2
_|2|_
Pl
Hu
oz
x
rx
icl
J.?l
El
>
Ot

,sisermalt sacistm Kechst shatatt

1o

8 H:old chEet MEFQ HT-290f A28 CDCA BARTA 0 HS-12008 A x[5te M| Eol F4
of DjklE HeD OlEEAA FT M pEED IMES APSIA AL

CHAM 90 ube @ X|SZAJ]9] HT-29 Ml Zo| cietdt sTe CDCA BARTAMe HS-12008 2450
ICo2 T8I ICxe ®TE E=st0, Mx =52 AHL trypan blue exclusion assay& 0[&35HX
I OIEEAIA S50 RE E MEL agarose gel electrophoresis, TUNEL assay ¥ Hoechst staining
£ 0|23l ct Western blotting2 53 PARP [poly (ADP-ribose) polymerase], caspase-3 ¥ DFF (DNA
fragmentation factor)2 degradation % cleavage S& ASIACE Immunofluorescent methodE &t
cytochrome ¢ 25 &% 3 o|ER2ES2|ot YE 9 5HE MANAUCL

A 3} :HS-12002 agarose gel electrophoresis Al&0lA DNA ladderel 2+&, TUNEL assay ¥ Hoechst
staining Ol Al OIEEA|A MEZEO| fatez MatelE Zz 0|20 OfZEA|AN 2 ME AYE FE
StE HoE ALREUCH olZEA|A0 2st MIZ AUEZ ZB57] s Westem blotingE &8 PARP
cleavage, caspase-3 2! DFF &l matoflAl 23| HS-1200 X%l & 4412t WK El PARP, caspase-3 %
DFFQl degradation ¥ cleavage7t HaHE|ct HS-12002] OofZEAA | o ol2& 7|HMHTAM o|EE

=2jote] Hetol F25tD Al# S cytochrome ¢ W& £ 2 ol E2E2jot MY (4¥ ) SHAM 33
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oleli v W 7AHSol Boldch EMQ wEAe cholic
acid (CA), chenodeoxycholic acid (CDCA), deoxycholic acid
(DCA) %3} ursodeoxycholic acid (UDCAYES] AE A4 71 Aol
gt dTollA, o2l 7Hx & AXFE olgsle] AT F4
o oA &3} Y ofEEAAY {Eoll At AT HiFo|
AH 0, olgt AT ATlA WA HIETE W it
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slo] QFAIES] AAL AAlFAY ol XBEAIAY FEE 53
& ABAZAY 7FsAE BAse o8] A7 Adsol ¥
F=)9c} ™. M54 (hydrophilic) UDCAS} taurine 3] glycine
conjugates = oJ&] A4 SFA 8 ol LEXNAZRE] A
FE Bl Ago] Hugl glow, ol AL A3
Z9l un|EZcglole] Zmitochondrial pertubation) 0. 2 E]
HIshe g8 & Aoz HudEg* . sAw UDCAY
glycine methyl ester conjugateQ], HS-1030-2- HepG2 <A 7o}
AEF 9 MCF7 Al §39 AEFA] ol LBAEE F
E31951, HS-11832 SV40 DNA E-A|E Z7|gbAlA] o Alst
P 1. CDCAY= HCT116 9 HT29 Q1A oiakgt AEFe)|4
OIEEAALE fEdhe Havt 919l protein kinase C7}
CDCAS] AZuiZHAZ AXSE 3l A28 UDCASH
CDCAS] P4 FEAE°] GAETE] ol LEANXAE i)
3 Hws3 glout 1 7lde] e AFE R Aelet.
AFAE oY AEFQ HT-290] AZE CDCA FEA
HS-1200& HXelo] QHAIEe] F43} olEEAL HEE B
23 ol vjE 713¢ AFsA A3k

Nz 3 2

1. Chemicals : Conjugate form of CDCA with A-
alanine benzyl ester (N-{3a , 58, 7a )-3.7-dihy-
droxy-24-oxocholan24-yl} B -alanine benzyl ester)
(HS-1200)

4Coll4l 20 ml N,N-Dimethylformamide (DMF, Sigma,

St.Louis, MO)oll CDCA 10 g (2.76 mmol), dicyclohexylcar-

bodiimide (DCC, Sigma, St. Louis, MO) 631 mg (3.06 mmol)

8] hydroxybenztriazole (HOBT, Sigma, St.Louis, MO) 400 mg

(2.96 mmol) EJFEHE =AsIGIct. 4Tl 4087 wutk ¥

DMF 10 mlel] 1.0 g (4.64 mmol)2] f-alanine benzyl ester p-

toluenesulfonate saltZ Y- ¥ 590 419 triethylamine (TEA,

Sigma, St. Louis, MO) (424 mmol)E d7}3}gict 42004

s2ukEet aHE & 200 ml ethyl acetate® 3]4] ¥, magne

sium sulfate 2 AJH & 71t slollA] T=algdel. 2L S flash
chromatography & o]-83}ed 1.05g (67%) (N-{3e, 58, Ta)
3,7-dihydroxy-24-oxocholan24-yl} 5 -alanine benzyl ester) (HS-

120002 FAsigict 34 9 EA F2= Fg 1o 24

s5ict.

2. Oy NIZEF

AA gt AEFQA HT-29 AEE g5 AEF L3l
A Fslglen, 103] ol Al g AXWA AeF

OINl HER MEF(HT-29)0IA SN SERTH(HS-1200)2 HIZE At D&

A719] AEET Adsle] Agel] ojdsisict. AFE wiok
10% fetal bovine serum, 100 U/ml penicillin, 100 pg/mL
streptomycing 353+ RPMI-1640 =] (GIBCO, Grand Island,
NY)E o]83}le] 37T, 5% CO; 274 AAsict. AEE
2X10%mlE. seedings}HA] 150l 2~3314 Al wiodsla, 1
Y 492 ZARIIc

3. ME 43 3 Al 24

ARG 2702 A3 AFTE g APEE gt
oS AEHGH FFe] 04% trypan bluedAE £}l
hemocytometerE o] £3}o] X2 FE AFE ¥, AAAE
o uigh dME AE] F9 vlEE AlIgIch

4. OPEEAIA 24

1) DNA HJ|HE 24 ,

7 4% zA0AY LEEAL 1 $5E Yelsir 9
slo] o} LEAIAZ A H= AIES] DNA AHHE agarose gel
A7) 4F FollA FHsch AEE Zgie] 25 mle
NET buffer (IM Tris(pH 7.5), 0.5M EDTA, 5M Nacl, Sigma.
St. Louis, MO)2 ¥ ER])7] 1L proteinase K& 200 g/ml, sodium
dodecyl sulfate (SDS)E 1% HEE H7lsle] 55C F2oA
st Bk dhEAIZeE 3 NaClg 675 ¢l WX A&
7} FLIA HEE 152 < A193}sic) 8000 pmeE 20
B 94 Bt AE5NE wE Hof, Tris 4FHoZ F
3t phenolg 2.5 ml Wi 1A F<¢F £E0IA & 4ol
S}3L 3000 rpmo.E 205-7F YAlsle] oA F5lg wE B
o} 2.5 ml9| phenol-chloroform-isoamyl alcohol-& Yo 1587+
Axjslo] hlA-L AAs) FSHol] 20l SF] XrhE-
ethanol-& YL 4C oA 31F4t E9F vbXsle] DNAZE AA
A & £ TE 95N i)k 260 nms} 280 nm <4 OD
£ 243513 OD o] 17 o]Ael A guhe RNaseZ 147+
H2lsto] ethidium bromide (10 mg/ml)7} A7FE 2% agarose
gelol]4] RA7|dEsle] =27} DNAES UV transilluminator2

Fig. 1. Structure of CDCA and its derivatives HS-1200.

_368_



WAt

2) Tdt-mediated dUTP biotin nick end-labelling (TUNEL)

Het

Boehringer MannheimA}2} in situ cell detection kitE A8}
oot 107mle] MEE PBSZ 23] AJH3t & 4% paraformal-
dehyde (PFA, Sigma. St Louis, MO) & Alol|4] 3027} 7
51}, phosphate buffered saline (PBS)0.2 23] A&k 2
0.15 M sodium citrate 200 £15 Zelsled DL<&ollA 257
wx)gk & AlXslgdrl. Terminal deoxynucleotidyl transferase,
fluorescein-dUTP 50 x1 7} 3t TA8-RE Hrylsle] 37C
ollA 1A17F vk-S-A17] 3 PBSE 23] A% ste] PBS 200~300
plol Wekslo] Qainldow Bl 7A7tel 27}
o Hol 3007) ol4ke) AEE Alpelel TUNEL b4 A)Z
ol HAES A,

3) Hoechst 33258 &foiAd

5x10°mle] AESZ QARA slo] 4% PFAZ A-Lo)|A] 30
E7F 3A4%l9ict. PBSE 23] AXg 2 20 1] Hoechst
33258 (4 pgmhE Hrlsto] 37CelA 3087 whSkch
PBSZ 28] AHE ¥ WA AT St 4% @ue
DIC A= olgzle] AFHRIL, o fEEALE Yo7l
AT Garainl g e oldstol sk AZshalck

5. Western blotting

PARP (poly (ADP-ribose) polymerase) cleavage, caspase %
DFF (DNA fragmentation factor) ghule] AT E olol K 7]
$l8le] SDS-PAGE & Western blot2 A's¥slsich. Stacking 7
&} separating 702 4%2} 12% polyacrylamide®] 2403 s}
t}. bovine serum albumin (BSA, Sigma. St. Louis, MO)& %5

x5
chlA 2 slo] Coomassie brilliant blue ¥ o2 ZA3} chu]
A& F 2 mymy} El2E 2Asto] 74 Foll 20 p1¥ Wn
THY F7] dF-E 200 VollA 4587 Fek AX|sigiv). chul

A EAE SDS molecular weight markers kit (Sigma,
MW-SDS-70L)E 7|F£22 A3t 7oz Ard%
8 712 Mini transblot cell (BIO-RAD Mini-Protean )& o] -$
slod 4Tl 250 mA, 100 VE 1X7Fs<l nirocellulose
membrane 2.2 o] EA|Zv}. o F 3% BSA7F E33E 25C
Blotto solution (pH 7.4)ol| 4] 14)7Hz<k blockingdt & 7} o+
ALY AZo)] gt A7l Sol9l= 4T 02% Tween-20 in
PBSollA] HEAl szubaslgiel ©)Z  alkaline phosphatase con-
jugated anti-rabbit immunoglobulins (Sigma, A-2306)& 25T ¢l
A 6027 "X AHE X 3% 5-Bromo-4-chloro-3-
indoylphosphate p-toluidine salt (BCIP)¢} 0.015% p-nitroblue

tetrazolium chloride (NBT)7} &9+ carbonate buffer (0.1M
NaHCO3, 1.0 mM MgChL, pH 9.8)Z H=HMYA|ZITh PARP
cleavage J2-S YA+ 1 mg/ml 52| anti-PARP antibody
(Clone NO. C-2-10, Oncogene Research Products)E- o]-gs}9i L
1:2,000 2]4% HR P(horseradish peroxidase)-conjugated anti-
rabbit immunoglobulin-g- o]} A& o] gslivt e =
Z2 enhanced chemiluminescence (ECL™, Amersham Co)Z

o g8kgieh
6. S 2 M(Immunofluorescent staining)

Sx10°mle] AEES FE Hstel WAR% ¥ PBS
100 ploll Werehe] Lebol= Fekrel U4l
m, 1 min) Shgich R4 AW AXE 147 2 F 4%
PFACA 1087} :243l9itl. PBS buffer2 33] 4] %
anti-cytochrome C  antibodyE 147}, 37CollA Hg3sk F
FITC-conjugated o]} sl & 1A17E, 37ColA A3} al

HEehas 9o F Ygungo s Bt

X2
fr

7. O EEc2|0f M| Al&(Assay of mitochondrial
membrane potential)

24 well plateol] AEZ F3stod wjoket & (5X10° cells)
okE Alsldek okE Ael ARG gt 3wk i
£ AAs, 55,6,6-tetrachloro-1,1°,3,3 -tetraethybenzimidazol
carbocyanine iodide (JC-1)& HZEEE 1 xM o] HA| ujoku)
A1 miE A 1587 Aelsiivh. deld AEE £
A1 200 plE Yol plateoll A Hojmgl & YJAlE-2lste] PBS

60 1
T
£ 40
_C
5
D
o]
& 204
0 L=
Ctr 2 4 8 12 24hr

Fig. 2. Effects of HS-1200 on the viability of HT-29 human
colon cancer cells. Cells were treated with 100 xM bile
acids for 2, 4, 8, 12 and 24 h, and then the percentage of
cell viability was determined using the trypan blue exclusion
assay. Each value is a mean calculated from at least three
independent experiments. Values from each treatment were
expressed as a percentage relative to control (100%). Bars

represent the mean+SD.
1 mE Ho}Fgivl PBS buffer 1 mlE dekslo] 20 y1E
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2412 2f 501 A HEY HEF(HT-29)0IA 2SS4 BHRTHI(HS-1200)2 HIZE At DA

1 ml2 Ro}Zgich. PBS buffer 1 mlE. Weksle] 20 415 ©
olAl AE & ARk b L AE Goll GFo]A
AEZE dolulo] AE 42 724 3 £ PBS buffer® 2 ml$
uk39)r}. Fluorimetric system (Spex Edison. NI)olj4] 495 nm
2 E3R593 AR B AIE FFAC i vlEE=g)
o} A 9] A4 (ATWE VeERAIL

4 o}

1. trypan blue exclusion assay® 0|23 ME MES

A

HS-12009] A|E ZAlo| u)Xe dekat 1Cs (half maximal
inhibition concentrationyg- ZA8}7] $Jslo] trypan blue ex-
clusion assayE Ald¥sldct 7+ Al FEE 50~300 M
AR 50 M 9 TR XNE Fi AAE9ch HS-1200 9
ICso 100~150 oM 2 FAE|95, o] o] HS-12008 o]

Ctrl 4h 8h 12h 16h 24h

>]

60 1

40 1

20 1 ’—T—l ﬂ
ol [1
Crl 4 8 12 16

Apoptosis (%)

24hr
(o]

£3 271 AYL 100 M =2 AYPslgdch HS-1200 F
o ¥ ulek A7+ Aol W AE BEF B A
oF & 4,8, 12 9 47 AE AZ5-S Bsgt Al
7o) Aztol whel Hx AEFo] Faste AFHE He, 4
A7l E 50~60% AlFIt AEse] FA= D Fg. 2).

2. OIZEA|AS| BHE

1) agarose gel M7| HE

HS-12002] oA Fof % uljok A|7bcHol] whE DNA ladder
AL ok F 4] BE] DNA ladderrt =3, Al
2] Aol et ARG FEE RgrkFg 3A)

2) TUNEL assay

HS-1200 HAl| o] % ullok A|7bdol] ulE o}EEA|A Al
FE BHAE ANTA o 20%2) o}EEA A A|EE]
WAEG A, Ak wel Hx Zvksle] 24X 7l
80~90%7A] W& olEEAA AFEEo| FEE|ch(Fg. 3B).

Apoptosis (%)

Fig. 3. A) Agarose gel electrophoresis of HS-1200-treated HT-29 human colon cancer cells. Cells were
treated with 100 #M concentrations of HS-1200 for 4, 8, 12, 16 and 24 h. B) DNA fragmentation of
HS-1200-treated HT-29 human colon cancer cells. TUNEL positive cells were counted under an epifiuo-
rescence microscope from a random sampling of 250~300 cells for each condition. Cells were treated with
100 M HS-1200 for 4, 8, 12, 16 and 24 h. DNA fragmentation was determined as a percentage to total
cells. Four independent assays were performed and data shown are the mean+SD of the means obtained
from triplicates of each experiment. C) Hoechst staining of HS-1200-treated HT-29 human colon cancer cells.
Cells were treated with 100 M HS-1200 for 4, 8, 12, 16 and 24 h. The number of cells having condensed
or fragmented nuclei was determined from a random sampling of 250~300 cells for each condition. Four
independent assays were performed and data shown are the meantSD of the means obtained from
triplicates of each experiment. D) Nuclear morphology 8 h after treatment of 100 ¢ M HS- 1200. Cells were
fixed, immunostained, and costained with Hoechst, (a) Upper panel, control, (b) Lower panel, the cells

showing condensed or fragmented nuclei (%400).

- 370 -



3) Hoechst staining

HS-1200 A2 3 wfck A|zbchell whE ofEEAL AEF
o) WHNAE 4N OF 10%2] o} EEA A AT Eo] P
AT, Azbdel| wet Axp FrlEo] 24X TAell= 40~
55% A o] 2 thFig. 30).

UzA|Zoll nljsle] seddt Az FRE 55 4L
HS-1200 2FA] A2 3 8417 A Hoddt AxlellA &l
thFig. 3D).

3 OIEZEA|A JIM HZ Western blot

1) PARP cleavage
HS-1200 A7) $ e} Aol wHE PARP ceavage %
olAE, HS-1200 Azl = wljoksiol 4x)7hH] HE] PARP

Cl 4h 8h

12h 24 h

Ctrl 4 h 8h 12h 24h

Cl 4h 8h 12h 24n

Fig. 4. A) Induction of PARP cleavage by HS-1200 on the
HT- 29 human colon cancer cells. Cells were treated with 100
#M bile acids for 4, 8, 12, and 24 h. B) Caspase-3 expres-
sion of H51200 on the HT-29 human colon cancer cells.
Cells were treated with 100 M bile acids for 4, 8, 12 and
24 h. HS1200 induced caspase-3 degradation and cleavage
from 4 h Intact 32 Kd caspase-3 and its 20 Kd cleaved
products are indicated. Data shown are a representative of
four independent experiments. C) DFF expression of HS-1200
on the HT-29 human colon cancer cells. Cells were treated
with 100 M bile acids for 4, 8, 12 and 24 h. H51200 indu-
ced DFF degradation and cleavage from 4 h. Intact 30 Kd
DFF and its 11-Kd cleaved products are indicated. Data
shown are a representative of four independent experiments.

o2
@

AL E S

Xl 2002;20(4):367~374

cleavage7} WAE QT ofigt WAL A AA A&
thFig. 4A). ‘

2) Caspase-3 degradation 3 cleavage

HS-1200 X2l & wjok A7beHoll whE caspase-39] Wl
ZollA]3, HS-1200 X&) 3 wiokslo] 4A17b4 FE] caspase-3
9] degradation @ cleavage”} IHAE| I olgdt AL 124]
TR 21455 A ckFig. 4B).

3) DFF (DNA fragmentation factor) degradation 3! cleavage

HS-1200 2] % #jek A|7Hle)] ulZ DFF2) degradation
9] cleavage IHAOA1E, HS-1200 28] & nljoksio] 447t #)
HE] DFFQ] wélo] =3 o3t g2 2441771
A EE A ekFig. 40).

100‘l T
[0]
o 80 1
g =
[
S 60+ T
[
§
= 40 1
(&)
o
3 201
Y

Ctrl ) 4 8 12 24hr

Fig. 5. A) Percent loss of cytochrome c 2, 4, 8, 12 and 24 h
after treatment of 100 M of HS-1200 on the HT-29 human
colon cancer cells. Cells were fixed, immunostained, and
costained with Hoechst, immunofluorescent micrographs exhi-
biting diffuse cytochrome ¢ staining. The number of cells
was determined with 250~300 cells counted for each con-
dition. Four independent assays were performed and data
shown are the meantSD of the means obtained from
triplicates of each experiment. B) Cells were fixed, immuno-
stained, and costained with Hoechst, immunofluorescent
microgtaphs exhibiting diffuse cytochrome ¢ staining (Upper
panel: control, Lower panel: subcellular distribution of cyto-
chrome ¢ 8 h after treatment of 100 xM of HS-1200 on the
HT-29 human colon cancer cells. x400). The number of cells
was determined with 250~300 cells counted for each condi-
tion. Four independent assays were performed and data
shown are the meantSD of the means obtained from tri-
plicates of each experiment.
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1200 %]x] ¥ 447} A2 €] PARP cleavage, caspase-3 activity
9 DFF 23 o] FAFYL) o2 2 AFRE Euls,
ATAE CDCAY T4 SEAQ HS12009] AIE AE oA
58 o}EEA 2ol o8 AFEAT JIHe] Pzho g ol
Ak

SEA QYREASY hEEA2E

& fEsh: /A QT
oIlAl, Back 527 HepG2 249} AEFE ol AolA
%4, UDCA 3 LCAo] S obEEAZ §E9h A W)
Cat'e] Z7toll FEsto] kel A Alste) dRE A

QA2 2 591 1 IH CHESY HIZF(HT-29)00A SSA SEKREM(HS-1200)2 HIXZ A JIA
100} _T

= 80
O
; 60
8 0+
S ’ ‘ l_L’
[a) 20 4

0

Ctrl 2 4 8 12hr

Fig. 6. Loss of mitochondrial membrane potential (AWn) at 2,
4, 8 and 12 h after exposure of HT-29 human colon cancer
cells to 100 gm of HS1200. AY, was quantitated by mea-
surement of J aggregate (JC-1) fluorescence in cells. The
percent of control is calculated AWy, of treated cells/AWn of
untreated control cells. Four independent assays were per-
formed and data shown are the meantSD of the means
obtained from triplicates of each experiment.

4. D E2=20le] Ay o

1) Cytochrome c9| Bi&

HS-1200 X2] ¥ s} AlZdol] whE cytochrome ¢ o]
Z e woF T 21 7HEE] 9F 20%9] cytochrome c
9] wizro] A= D, A7 ol whEl HX; FhEe] 24417
Aoll= 90% 7FA] cytochrome c] WEe] 2= gvhFig.
5A). 2 ZAA = AEA A4 Z cytochrome c7} 3
szl Hlsto], MEA kol A A cytochrome c7} <3 24%]
£ d4o] HS-1200 <fA] A2 ¥ 87 Al Fgk AxlA
2% ¢l ch(Fig. 5B. lower panel).

2) D|E2E=2|0} &R (Mitochondrial membrane potential)

HS-1200 2] ¥ ok Alzbehel] w2 mEZE=elol #A
NATm) TEANE 247 F TED F 40~50%2) V=
Eglo} =AY (4¥n) F4TF RAA A&EE 84
W19 ckFig. 6).
oL HE

E Ad¥dl4 CDCAS 4 FEAIQ HS-12009] AIE F
2] Az agarose gel A7jdZ Ado)A DNA laddero]
Zr, TUNEL assay % Hoechst stainingol]4] o}EEA]A 4329
HFeg BRHE AFHE v]Fo] oL EA X o8 AE
As FEsE AoE ARHIIT ofEEA| X0 o3t A
E AHS AZsl7) Y3k Westem blotingS- £33 PARP
cleavage, caspase-3 activity % DFF W+l ZHdgollA 33| HS-

e

Alstglel. Choi 5-2* human leukemic T celld o]-83F G5
A2l A FEAlol o3t caspase BAHIE T OFEEA|IL
9 §E& Hasldt

2ol Aol detw, AEAY A2 v|EE=Eot
Ago] i FE I ek ol EEAAE AT % FAE
A Al(cellfree system)ol] 2] olwdr AXE 3R %2 Hela
cells®] §-100 2Z-Eol|4 dATPS] *7}& caspase-3E &43+
A7)3, DNA fragmentationd T3k AgollA, cytochrome ¢
7} caspase-3 ¥A4J3} 3 DNA fragmentationol] 2838 440l
], HFTA HSAANA v EFcolz e wgHde A
o] wAFAG?. A2 130 kDa molecule] Apaf-1 ¥t
caspase A}l Jlojete Zez dFEHIeH, o C
elegance A% A7 24, CED-3 Y CED-49} FAF A 9L
258, Xenopus egg F#EEE o8¢ E o ME
AANAE v EZ=glote] Ho] I3t Xenopus egg
cytosolg F&3 v|EZcalole}l ] wiekslE o, ME
ZrglolFHE] cytochrome 7} #EE™ DEVD-specific
caspases?} ¥ O}LEAIAE fFEolE AT AFH el #
25 Q. w3t Ba-2 £ BelxLo| cytochrome c] A|EA
29 §9g AAlE AS HIGP . nEZsal
cytochrome ¢ 484 o2, FANE vy nEd=e
of uhzt F7boll g=slAl HAEo] Qlrk ofEEA L FHAel
A cytochrome c7} m|BEETElolZRE] AFAR olFsl=
BANELE 71AL olAE FHEHANA vk B A
oA olEEA XS Z7| HAAN mEZE=Eol % A
(A¥me &7 EaEgich AE A A4 Bel2e
mEZeglo}l outel] Xl AT A g wEZ=eo}
2t A9 (4TS AEE AR nEEsee} 2 A
(4Tm)e] i uEZegol =HA ¢ mitochondrial trans-
membrane potential pore (PTP))o] o3l Htoll 2J2) =i7Y
EolAcke A7AN} BAR P, ngZeolz e Al
FA 29 cytochrome ¢2] -§-4Jo] DEVD-specific caspase 843
59 vEZsgol 2 A (J¥w9] Fiol gEHUA ®
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£ W IEARAE ofd Fsle) 94 ek

£ QAFold HI29 Al thaeh AEZFel AZ$ CDCA
FAFEAL H-12008 Foidh ¥, OFEBAL FE 7177
#23 cyochrome ¢ 9 WEE B EECa} o
ANATNE FAE A%, Aol e} Felo] Fobsle
cytochrome ¢8| W 1 v]EZTzlo}l o A4S BE
g 9% T % Yotk olid AT ARE FUY W) A=
$ CDCA $AHEAQ HS-12000] I8 olEEA LS 5
ol mlEZEelol o o] Fad BARE Ao A
£33 471 A% Edi2 HS-12009] P9 A BAZA)
H54 Aol B8 7% ARE ANG + AT

|
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— Abstract

A Novel Chenodeoxycholic Derivative HS-1200 Induces Apoptosis in
Human HT-29 Colon Cancer Cells

Sin Geun Oh, M.D.", Kwang Mo Yang, M.D.", Won Joo Hur, M.D.",
Young Hyun Yoo, M.D.", Hong Suk Suh, Ph.D.” and Hyung Sik Lee, M.D."

*Department of Radiation Oncology, TAnatomy, and Cell Biology, College of Medicine, Dong A University,
: *Department of Chemistry, Pusan National University, Busan, Korea

Purpose : To investigate the growth inhibitory effects, and the underlying mechanism of human colon
cancer cell (HT-29) death, induced by a new synthetic bile acid derivative (HS-1200).

Materials and Methods : Human colon cancer cells (HT-29), in exponential growth phase, were treated
with various concentrations of a new synthetic bile acid derivative (HS-1200). The growth inhibitory effects
on HT-29 cells were examined using a trypan blue exclusion assay. The extent of apoptosis was deter-
mined using agarose gel electrophoresis, TUNEL assays and Hoechst staining. The apoptotic cell death
was also confirmed by Westemn blotting of PARP, caspase-3 and DNA fragmentation factor (DFF) anal-
ysis. To investigate the involvement of mitochondria, we employed immunofiuorescent staining of cyto-
chrome ¢ and mitochondrial membrane potential analyses.

RBesults : The dose required for the half maximal inhibition {ICs0) of the HT-29 cell growth was 100~ 150
#M of HS-1200. Several changes, associated with the apoptosis of the HT-29 cells, were reveal by the
agarose gel eletrophoresis, TUNEL assays and Hoechst staining, following their treatment with 100 M of
HS-1200. HS-1200 treatment also induced caspase-3, PARP and DFF degradations, and the westem
blotting showed the processed caspase-3 p20, PARP p85 and DFF p30 and pi1 cleaved products. Mito-
chondrial events were also demonstrated. The cytochrome ¢ staining indicated that cytochrome ¢ had
been released from the mitochondria in the HS-1200 treated cells. The mitochondrial membrane potential
(4¥,) was also prominently decreased in the HS-1200 treated cells.

Conclusion : These findings suggest that the HS-1200 - induced apoptosis of human colon cancer cells
(HT-29) is mediated via caspase and mitochondrial pathways.
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