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Fenretinide®] 217 mH 23 HZFo Hg HZ2SA A=} HEZ 2APdALE Falslr] $ste] MTT assay, cyto-
plasmic DNA fragmentation, TUNEL ¢34, Western blot analysis 52 A3} s}9lt}.

MTT assayZ#oll A AAZHZEL 10uM 522 fenretinides 2|3t & 7247} ksl L wo] Hzg=
& dzZo)| u|sle] CHPL34:= 47%, IMR32: 12%, SH-SY5Y: 53%2 Ho] A=A &332 vehiglon
PC120| A= fenretinide2] M| Z5AJo] ®o]x] okgkt}. Fenretinide x]2] & A|7bel] wiz}l cytoplasmic DNA fragmen-
tationz} PARP shild R3)]7} Zrlslglomnz AARMZEE 3 fenretinide?] HZ54L A ZALAL 44 <)
S50l Q18 Ze Falslglr). Fenretinides] ©]a}e] SH-SY5Y 2] 7St Badz} Al7ke] 2ol me} wrale] 7t
A3lo] #alE|gl o} CHP134¢} IMR329 4= Bad9] W32 aJrzL?;:} 4 9l9lem Bol-xo] Wl W3tz 3EE |
okol}. Fenretinideol] )3+ MAP kinase2] AWzl Zal= CHP134el x4 INK QlAFE}L 7H4-e} p38 QlAiksl =71,
IMR32¢]| 4] p38 <14k3} k4, SH-SYSYellA ERKE] <lAkst 27} 5 ookt Wstes Holom 11 e & W3}
7} g1k ERKS] A4l PD98059, p38 A4 SB203580, PI3 kinase <3414l LY 294002, protein tyrosine kinase
AAA genistein 5& A 519 o1} fenretinides)] 2]3F PARP whuf Al o] ol Bajjof| = w3lr} 9ot

o)l el AzEz e fenretinides] 2 A7IM ZdNM 2] M2FA AAE HZAPDAL 7] 0] fr=5 o] e}
= @Ate]n. o] MAPKinase 21352 744 o1} PI3 kinase, protein tyrosine kinase 59 A3 4% #A] 74 =
a7 PARPS] whill 235 53 Al ZAbdAg S g 4 e

FotE 7| et N =G AL A A A BAM 22 M) 3, fenretinide, MAP kinase, retinoids

M = T A=A Moz FE f= EHES §

A &}e] retinoidelz 3t} Retinoid:= A ZHEEr ofy

A EEA gre] 743t vitamine A (retinol)e} g Al = Fashe, wlo} WA Tole] ) AR

fr=A <l AAZ AAgsle] AT E3be] Ao Fod o
A e} Aol T Fag BAo|u AkdAle] Ex)3} &< g} (Sporn 5 1992, Becherel 5 1994)

A2 FAlell mA]3= retinoid®] od kel wish w2

*o] 7t FHehAwt 7w (345 ROL-2005-000- TFE2] Aol met ookt FE o A mES

i?i:i—%)ﬁ Jdd sty A=A TAE A (105682) A QYo Ao 2 retinoid2 AF48F ko] x| =9} ojulol] o

TAAR QA (st Ssee Qs - 2R et
213 : seongyong@med.yu.ac.kr

331

g A77} o]Felx 3 9} (Moon 5 1977, Huang

1988, Barkley<} Holdener 1992, Lippman %

=
[



1994). Retinoid2] 3t &3}e] 716l Hsja= of
) Beks] el oA ehort Weyel F}
(Dillehay = 1988), anti-promotion activity (Jiang =
1992), MlzApEALe] fr= Fo] 2Hg- 7 ez 34
o} (Martin 5 1990, Delia 5 1993, Wang=} Phang
1996). 914 2 retinoidg AHgsH7] SIAE e
g Folstolof stme 7t £t 2 B4S Bal
o}. 341 retinoide]l N-(4-hydroxyphenyl) retinamide
(fenretinide):= AE3t2ql &AJe] wf$ FHolvtx
Zhell gk SAdo] Aol wig- f-8-3bm, feke] o
e oz YAfelA AA ez AMSET gt
(Moon 5 1979, Dowlatshahi 5- 1989, Peng 5 1989,
Decensi 5 2000).

Fenretinideol] 2]+ M= Apde o7 712 714
o2 AvE 4 9luth Fenretinideo] 9|3 &4 b4
(ROS: reactive oxygen species)®] A (Suzuki 5
1999, Hail ¢} Lotan 2001, Hursting 5 2002, You %
2002), cyclooxygenase-2 A AF2] whe Al (Merritt
= 2001), caspase?] 4] Z7}(Puduvali 5 1999,
You 5 2001), c-Jun N-terminal kinase (INK) &A] 5}
(Chen 5 1999) S| 23t A ZAPEAL 7] S0] &
=4 gk,

ANABA ZZ6]| d)sle] fenretinide?] &}ol] sl
M AZAEAE fFEHvE B e] (Maiotti
% 1994, Di Vinci 5 1994, Rozzo 5 1997) glom,
3}okA) (Lovat 5 2000a)2} ceramide®] modulator
(Maurer 5 2000)9} 7ro] ALg-at M| EAFEAbe] A}
>a72 Jehivie soch 2eme dA) Akl
M= AARHNEZZS] A5 AHEHAA T Y=
(Garaventa 5 2003, Raffaghello 5 2003). 417 =A]|
XZo) ft fenretinide?] M| zAEAL &7)o| HlgH
71 o 2= ceramide =7} (Maurer 5 1999)¢} free
radical©] AJ4J (Lovat 5 2000b)o] Zodalm] e
= AARIx GADD153%} 12-lipoxygenaser} #od
the Ba(lovat 5 2002)x= olvh Iy obF
gt Al ZzAEAL 71 obA wE A oA do

AzApgAe] AsAdd Azs 9l dFx o}
] BEA] okt

B AFE= xlete] A4 mA % CHP134, IMR32,
SH-SY5Y ¢} ZEX 3 £F PCI2E o]§3}e fen-

20 o o
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retinide’} Az A& JAlsl= &34 Falsly,
ol AE EA o] Ax Ao 7]l =AE =
Absteet. w3t fenretinideol] o3 4174 mA| 2 %2)

AZAA} Lol AzAsAL Ag 77
a7 flekel Alze) AT Aol Befals AE

A3 Ao gl A mitogen-activated pro-
tein (MAP) kinasesel ERK, JNK, p38 52| o] of

3e zAbsge,

1=
0
i3

1. M =Zujjt

AARM EZF A5 CHP134, IMR32, SH-SY5Y
9} FEAFAEZE HEF PCI12 55 American
Type Culture Collection (ATCC)2XE F3)slsict
A7 v A £ZF CHP134, IMR32, SH-SY5Y 52 10%
Fetal calf serum (FCS) (Hyclone, Utah, USA)¢} 1%
penicillin/streptomycin -2 o] 419l RPMI1640(Gib-
co-BRL, Grand Island, NY, USA)ujj ool & 52313}
MZZ PCl12= 10% FCS3t 5% horse serum, 1%
penicillin/streptomycin £-¢4 o] 41l Dulbecco’s mod-
ified Eagle’'s medium (DMEM) (Gibco-BRL, Grand
Island, NY, USA) v efkoll-&- A}&-3}ed 37°C, 5% o] Ak
ek wieF7ol A kst

2. Fenretinide FH| ¥ XX

Fenretinide (Sigma-Aldrich, St. Louis, USA)= 7}
AlBAe A FEEee w3y A5 WA =}

o33}sdt}. FenretinideE dimethyl sulfoxide (DMSO)
o] :=odx] 102,103 104 10°M 3 =7} H==2 F
B)ska Al Zel] A2 wel wleFae] 1/1,000 A
=9 RBI7} H=S fenretinides A =3k31t. 3-(4,
5-dimethyl-thiazol-2-yl)-2, 5-diphenyl-tetrazolium
bromide(MTT, Sigma-Aldrich, St. Louis, USA) assay
2] A%el= 0,108 107,108 10°M 52| =7}
D=2 fenretinide2 *]2)slaz 72A)7F wjekslaic).
Cytoplasmic DNAS ZZ3}7] )3 Algo|= 10°
M s=g Xejste] 24, 48, 7247+ v eFsloic.
Western blot A8l o] A MAPkinase?] #4-S s}
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7] S8l ME 10°M =& 10°M s =5 A28l 5
ZF AEEi e §A4 HEs {3 $Is)A]
10°M == 10°M =2 A5} 8, 16, 24,
T2A17k vl oFslodet. 48417 o4F MEd 79l
wjokol-e wakel 1 fenretinides Az 28]
Az sdgge] A3t fenretinide®] <33k
gkelslr] ¢)ste] ERK A4 PD98059 (Calbiochem,
USA)¢} phosphoinositide-3 (PI3) kinase <A #)|
LY 294002 (Calbiochem, USA), p38 kinase &4
SB203580 (Calbiochem, USA), protein tyrosine kinase
A4 genistein (Calbiochem, USA) 54 AF4-3}9)
o}

e g fr e

3. MTT assay

ARBAZ2ZF well plates] wellw}e}
5,000747} === —"'%%& i 2447} W) <FstaiT).
Feretinide® =z 2|8t & 72X} wijokslx

phosphate buffered saline (PBS)el] <1 50 mg/mL

MTT-&¢) 50uLe 7+ wellel] d7}3t 3 o) Aksjeba
W op71014 3417 WhS AR RS 2R

A A8tz DMSO 200 L= #7138t & microplate
reader (Biorad, Hercules, USA)S A}£-3}e 570 nm
]/\1 3:_1']—1:;1 z_az-la'].gi\:]_

4. Cytoplasmic DNA fragmentation Z=A}

Fenretinideg: 41213} IMR325} PC122.3:8]
A& A% & 200Ul DNA ZZg9) (5mM Tris
HCI, pH 7.4, 20mM EDTA, 0.5% Triton X-100, 1
mM PMSF)E ¥ 3 oA 3087 Wx]shdA] 5
Hojo} zebslelnt. 4°C, 15,000 rpmel| A 203 4]

g F AN o2 AR T A A
FES 4 YRS mF o= 31 BCA A%

kit (Pierce, Rockford, IL, USA)S A}&3}o] =33}
o2 AgelA Y oo sl NS gojg
3| tris-saturated phenol, phenol/chloroform, chloro-
formez &9 = DNAE FZ3}od ethanolel] =
AXFH AAAZ] DNAS RNase(lmg/mL)7} =
3}5l 10puL TE (10 mM TrissHCL, pH 8.0, 1 mM
EDTA)Z o 37°CollA 1AI7F WHSAIZ 5 2%
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agarose gelo|A] A 7])¢d E3}9i ). Gel& ethidium
bromidez. dM&lxz UV transilluminators A3}
o DNA fragmentationg 23}t

5. TUNEL staining

Apoptosis Detection Kit (chemicon, ApopTag Per-
oxidase In Situ S7100, USA)E- o] &3l 3s}ain|
73 (Leica CTR5000, German) A}ell A apoptic cell S

sl
AARNZZE AZES coverdip ¢ 50,0007}
ImL7} 528 233 F 2427k wieksisict. Fen-

retinideE 10°M %7} === fenretinide® x]z)
3} 48471 vl eFstit). Coverdipe] Az PBS=
M= & 3.7% PFAZ 1087 114 3}% T} precooled
=l ethanol : acetic acidS- 2: 13 4 o] —20°Co|A] 5
B2 FuAs 3% H0.0 102 A2 ¥ Equi-
libration Buffer2 &4 1027t 2j=lslgdd) TdT &
A5 1A7HE]E 37°CellA] vH-A17]1 % Stop/ Wash
Bufferg o]&-sle] x| AZch PBSZ oJeil AH
% Anti-Digoxigenin peroxidase conjugates 3037t
Aglslar, A|H 3 peroxidase substrateE 2] }e]
et 7ol A wFEEA H-EA1FiH. counter
staining-> Mayer's Hematoxyline 2 %41 3 mount
3l LeicaLASImage organizer2. 7+7}; #odslgict.

6. Western blot £

Fenretinides #2|st MZE=RE A& Al
78 & lysis buffer (50 mM Tris-HCI, pH 7.5, 150
mM NaCl, 1% Triton X-100, 1mM PMSF) & &35}
3 AAsk e A el EAEs iRl S A}
o gA=ke] whilA-g 8~ 12% SDS-polyacrylamide
geloll Al E2]3l . Gelol A Ha]g -2 nitro-
cellulose membranesl] %7]3 P38 34 (New Eng-
land BioLab, MA, USA), extracellular signal-regulated
kinase (ERK)3}A (Cell Signaling technology, USA),
JINK 3} 2} poly (ADP-ribose) polymerase (PARP)3}
A (Santa Cruz Biote-chnology, CA, USA), Bcl-x, Bad
314, cyclin A, cyclin D3, (BD Bioscience, San Diego,
CA, USA)%9] 1z} 3A]S 1/1,000~ 1/5,000 v] &=
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Fig. 1. Effect of fenretinide on cell viability. Cells were treated with increasing concentrations of fenretinide for 72 h. Cell viability was
measured by MTT assay. Values are mean+ SD of triplicates of three individual experiments.

Time(h) M 0 24 48 72

IMR32 PC12

Fig. 2. Effect of fenretinide on cytoplasmic DNA fragmentation in IMR32 and PC12 cells. Cells were treated with 10~ M fenretinide for
the indicated times. Cells were harvested and extracted cytoplasmic DNAs. The DNAs were separated on a 2% agarose gel and
stained with ethidium bromide. M, 1 Kb DNA size marker.

3| A3sled 2417 WHEAIFATE TTBS 2h34 (25 mM AlFeh oA TTBS koo 2 1097t 33] A=
Tris-HCI, pH 7.5, 150 mM NaCl, 0.05% Tween20)°. 3. enhanced chemiluminescence (ECL) kit (NEN,
2 1087k 33 AMsted 13} FAE AAT ¥ Boson, USA)E AHgsted FAls} A whdg
peroxidaser} #-250] QU 23 FAF 147 Wk Dol FRAAN AzkE B
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2

1. Alg} MZADMESo||A fenretinideol] 2|5t
MEZMEZO| 3}

AN A BN ZZE0] AEo| fenretinidec] ] X|= o3&k
= otry] flsted MTT assay & Aldstsiet. Al
ZES wellg 5000709 Az7l === 96 well
plates)] EF2 3131 2447k wjefst & fenretinides

10°M === =)2]s}sich. Fenretinide #]2] 2 724
7+ do] NEAEELS A sR| 2 Fol| u]sled
CHP134:= 47%, IMR32:= 12%, SH-SY5Y = 53%
2 Nz5Azss Jeplgleh 22y PC129) 7%
fenretinidee] Al =542 #2=%] 9k} (Fig. 1).

2. Azt MABDMEZZo||A fenretinideol| 2|5t
MZXIHALS] &7}

AARA ZZ] A3 fenretinides] A &3} A

48h

Scale ber=10pum

Fig. 3. Fenretinide induced apoptosis was evaluated by TUNEL staining. IMR23 and SHSY 5Y S were treated with 10°M fenretinide for
0 and 48 h. Counter staining is Hematoxylin. The cells maintain their normal features at 0 h. But at 48 h, cells with morphologi-
caly condensed nucleus are TUNEL positive (arrow) and robust cell loss is seen due to apoptosis. 400 x magnification, scale=

10pum.
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Fig. 4. Effect of fenretinide on the Bcl family expression and cleavage of PARP. Cells were treated for the indicated times with 10°M
fenretinide. The expressions of Bad and Bcl-x, and the cleavage of PARP were measured by Western blotting. GAPDH repre-

sents the amount of loaded protein.

ZAEAA S BiAM JehbeAE 2ARRH-
AR EZ N EF 24275 A o] gl vk
Aol A mefsl = fenretinided 10°M =2 A7
3}ar 0, 24, 48, 72417} wlj ¢F3}ed cytoplasmic DNAZS
2l 3ksdth. Agarose gelell A A 7]od5& Ald 3}
DNA fragmentationg FA}sl )l IMR326| A= A
Zko] Aol uwlzl DNA fragmentations ehl]=
200 base pair ladder] =717 #&AF g o}, A 2=
Aol dojuhA] ¢k PCL2eA = A A|Ztel] 4|
gl o] o}F mu]3t DNA fragmentationwlo] F-2=g)
o} (Fig. 2). TUNEL 94-& 28§t ZAxlol|x] fenreti-
nideg 10°M == A28t & 0A| 7k A= IMR32
9} SH-SY5Y-2 3euslr} glgl o) 48X 7hA o=
sl A] TUNEL QAo] 73 Jehde o2a 2
A=t (Fig. 3).

Fig. 4%} Fig. 5ellM&= A ZzApdAel A=A 9le =

336

wWzl=9o] w3E Western bloto 2 zA}stgl .
CHP134%:= fenretinide x]2] 24417} o] EXRE], IMR32
9} SH-SY5Y = 164]7F o] =X E] 116 kd} 85 kd =
719] whiAE wolt: PARP SRS HAY 4
slsler, PC129] 7ol = PARPS] whill B2
23 4~ gl2io) Bl familyel] <4:31= Bad$} Bcl-x<]
uhe]-e CHPL134, IMR32, SH-SY5Y, PC12 256l A
fenretinide xJ2] & A|7bo] A gol wla} 73438)= A

S Byoh(Fig. 4). Al =R G Aol F2= = cyclin A
%} cyclin D3¢] wWhal-e fenretinide?] Az Sl

A gle] & W3E 2L 5 gsidh(Fig. 5).
3. Fenretinideol| 2|&t AM|Z AlSFEte| S35}

MAP kinaseq] ERK, INK, p385-] QlAtslA =&
Western blot & o] &-afe #2al3ic}. CHPL34:
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Fig. 5. Effect of fenretinide on expression of cyclin and cleavage of PARP. Cells were treated for the indicated times with 10°M fen-
retinide. The expressions of cyclin A and cyclin D3 and the cleavage of PARP were measured by Western blotting.

P38 <Atz =F FUbslkol ot INKE] <laks)
= H3rl gidddh IMR32: p38e] <lAkslrl =&
Zastgion INKe] QA= Wbyt ¢lade SH-
SY5Y: ERKE] glAksl:= =5 2718kl ar INKE)
QlAkzl= W37 9t PCl2o A= ERK S} INK
REeA] QlAksLe] W3k sl (Fig. 6).
Fenretinideol] 2|3 A ZA}E Al Fojsl= Az
AzAE HAHE dotrEr] $35ted ERK dAA
PD98059, p38 2jA#]¢l SB203580, PI3 kinase A
Al Q] LY 294002, protein tyrosine kinase &) A <l
genistein & Ax %3t & PARP s 232 33
slgiTh. CHP134, IMR32, SH-SY5Y =54 fenre-
tinidesl] )8 PARP] Shill 23] o)) of 4] 4] So]
FEFE WA oSk =3 PCL2 of| A= PARP =

e #AE 5 gsdek(Fig. 7).
T {
Retinoid:= A=A 9] AA st B3le] 2Hdd] F2
gt ke sio). o]2] 3t retinoidse] A=A el &I}
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= RA $£4 (RAR9)¢} retinoid X 484 (RXRS)
2ta ezl dpgAeke] AgE S vehA
Hu o]5 £EAEL AHEE F2E 484,
thyroid 4=8-A], vitamin D3 $8-A) Z3E=
ligand§-= HALzA Q=] superfamilyel] <-3ic}.
RARse} RXRs: retinoidel] b3} $A =19
promotorsel] Zxjs}= polymorphic cis-acting res-
ponsive elementse] RA responsive elements (RARES)
2} retinoid X responsive elements (RXRES) S &3}
1 2Fg-o] o]Fo]xlt} (Gigure 1994, Chambon 1996).

F| 2ol = Al ZZA] e n]X]= retinoide] oJ3Fo =
Qdste] gre] eyt Amel Sg3b] A A7
wol o] o)A 5 §ic}. Retinoide] sraste] 7]4
o fsiME obx) Was) Fse] X short
o WA ZATIAG A xS FEGe
=4 Yasts vepinka 34 gleh Fere
tinide= A7 B2AIEF, #<h o SAF, A=A
oA, 5 oi= 71A) P EF o
ste] A Z=AS Yepdo (Maurer 5 2000, Merritt
= 2001).

2 A7elge )

L

1:0
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o, At

% A AARAEF Azl



CHP134
Concentration (M) 0 10°© 10°°
pp38 |

SH-SY5Y
Concentration (M) 0 1076 107
PERK e G- —

ere - S =
K ——

48 —
IMR32
0 10°¢ 10°°
pp3s T — —
PINK — — — —
PC12
0 10°° 10
- -
w W - —
pINK —

Fig. 6. Effect of fenretinide on the phosphorylation of MAP kinases. Cells were treated for 5 minutes with 1076 or 107°M concentration
of fenretinide. The phosphorylations of ERK, JNK and p38 were measured by Western blotting. GAPDH represents amount of

loaded protein.

fenretinide& #2)3e w CHP134, IMR32, SH-
SY5Y 9] A9e= 10°M F=ojlA] Aoyl A=
57 Wzl wlste] zhastgich olelq Az
7}4-= DNA fragmentation®] Z=7}¢} PARP thul=]

3 —4 Az AZzAEAL frmel o3t

PR

Bcl-2 famHyOJ]—t— Bcl-2¢} Bcl-x2} 72 antia-
poptotic EPH"%,;}?} Bad Bax, Bak 53} 7:-2 proapop-
totic St Az R73 4 gjch dubd o= Bal-2 =
+= Bcl -x7} 77}5}‘:524 Baxe} Bak 59 =717} B
o)A gh=rm AZAEA dste] WS BolA
1o}, Antiapoptotic ¥Hj 2 o] Z7}8}7] =@ proapop-
totic shl A 3}2] dimerizationo] f=%w (Sedlak 5
1995), o]o]JA] heterodimeric E-gtA] & 3 Ad3}o]
downstreame] &) 3}= caspase@A o2 o]olX|&
A ZApE AL & 2bskaie (lbrado 5 1996). o] 2F
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72 &Ate] ZA3t= proapoptotic & 3} antiapop-
totic bR o] okd el F3el| uwie} A =ApEAA} 2
R Rl

B JFo A= SH-SY5Y ] 7%oat Bad7} A7t
o] el mie} Wale] 74} sel=jelon) CHPIA
¢} IMR32¢)| 4= Bade] Wzls o33 2=
Bcl-x9] wrel wzls w2 okgkt) o] As}ute
7}A] a1%= proapoptotic s+ & =} antiapoptotic T 2

3L

o] oFdql wlmwe} fenretinides] °)3}ed A ZAPHA}
b el AAfrE AEAE S 9

AAnZE M ZrE= fenretlnldeOJ] 46}@] cas-
pase-37} &4} ¥ PARPS] whiisls el
] (Puduvalli 5 1999), Alst A} B M = fen-
retinidec]] ]38t A ZA}H Aol caspase-39] A o]
%718kt (Suzuki 5 1999) = HarEe] gl whH
You 5-(2001)¢] 7o w2 Fas A< 19} Al



— Fenretinideo]| 2|3t MZX}HA} —
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Fig. 7. Effects of inhibitors on the fenretinide-induced PARP
cleavage. Cells were pretreated with PD98059 (PD),
SB203580 (SB), LY 294002 (LY or genistein (Ge) for 1 h
and then treated with 10"°M fenretinide for 48 h. GAPDH
represents amount of loaded protein.

o] A= caspase-87} EA13} HE 7o) fenretinides]
23t A ZAE A A HEEIH.

B o FLe|A] CHP134:= fenretinide 2]z 24/\] 7+
o] F3E], IMR328} SH-SY5Y:= 1647t o] 3]
PARP?] whil 235 2k 4= glglh o] AL 417
T A EZ A fenretinides)] 23 M ZAFE AL Ao
caspace-39] F7Nel 711ske] Yot 7

g 4 gk

B el A fenretinideo] €3t MAP kinase®]
sl A= CHPL34elA] INK2] <lAbslrt 23
g o7t ZHAslE= %S Belon IMR32¢}l SH-
SYSY oAM= Wsts: HEE 4 glsic) p38e] At
3= CHPL34el 4] o7t Z7lstglon] IMR32E oF
7r FAashe Ads B9lvh ERKE] Ak SH-
SYSY el ARl <lAbslr} ofzF FrbEbode. o]t
MAP kinase Q1Aks}te] ojofst Aol = EF3l1
ERK A4 PD980592} p38 <A)A] SB203580=
ﬂ;‘qi]fs}oﬂ—"— ] fenretinideol] 2]t PARP g4 o]
el o WIE BolA| ¢ AL ERK
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Abstract

Fenretinide Induced Apoptosisin Human Neuroblastoma Cell Lines

Jae-Kyu Lee®®, In-Hwan Song? Seong-Yong Kim?

1Department of Biochemistry and Molecular Biology,
2Department of Anatomy, College of Medicine, Yeungnam University, Daegu,
3Department of Neurosurgery, Masan Bokeum Hospital

Retinoids play an important role in growth, reproduction and differentiation. Recently, retinoids have been used to
both protect and treat from various animal models of carcinogenesis. In this study the effect of N-(4-hydroxyphenyl)
retinamide (fenretinide) on viability of human neuroblastoma cell lines were evaluated.

For the evaluation of apoptosis of human neuroblastoma cell lines by fenretinide. MTT assay, cytoplasmic DNA
fragmentation, TUNEL stain, and Western blot analysis were performed.

In MTT assay, fenretinide inhibited the proliferation of CHP134, IMR32 and SH-SY5Y but not in PC12 cells. Cyto-
plasmic DNA fragmentation was induced by treament of fenretinide (10 uM) for 48 h in IMR32 cells. PARP cleavage
was detected by Western blot analysis after 16 h of treatment of fenretinide in CHP134, IMR32 and SH-SY5Y. These
fenretinide effects on growth inhibition and increased apoptosis followed to the time dependent manner. The fenretinide
treatment did not affect the phosphorylation of MAP kinases (ERK, JNK, p38). There was no change of Bcl-x and Bad
expression after treatment of fenretinide (1 uM) in neroblastoma cell lines. Pretreatement of PD98059, SB203580,
LY 294002, or genistein also did not affect fenretinide-induced PARP cleavage in neuroblastoma cell lines.

From these results, the fenretinide-induced apoptosis is due to the PARP cleavage which occured MAP kinase signal
cascades independently.
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