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= § All-trans retinoic acid (ATRA) 13N ZHEMARTH 5 retinoic acid receptor (RAR) OV # ¥ K TH
D, HILEZ2ELL OMBCTEELRAMERN AL TWa. ik, BRWNRLVTF ) 4 YBoOMH & REEE
WL OBEINEH S NTW5D, ZORBEICET 2EBEN2RENIITbI Ty, SNk 4 1%, KEEH
SMIfErk 2 BT, RIE - RIBINE B W TH.OLN 228 % 272 L Tw 5 nuclear factor- ¥B (NF-xB) ¥ 7'
Y YIRS A ATRA OFBIZOWT, LR—Y — BT, VTV 4 AE=l RT-PCREICTHE %
17o72. ATRABX UMD L F 7 4 L&Y (9-cis retinoic acid, 13-cis retinoic acid, AM580, retinol) 1%,
KW B SRR 12 B W TR AR IS NF-xB 25 b L7z, $72, ATRA I NF-«BOMREN 2B EIET
THDHIL-8DFEHEFEL 7. RARDOIEMHAL & LT % & NF-«BIfHALICE T 5 ATRA ORI E 225
72. TNF-o |2 & % NF-xB Ot b, IL-8FHiFEIE, ATRA 27 LA V¥ arR—=Y 3 r$5ZLI2L0)FEY
IZHRL, HEMRREIZED S, ATRAIINF-kB 7 2=> I (RelA, p50) OFEHEH K SE, TNF

Z2AK (TNFR1) OFB LNV EH STV,

INLOHRELID, LF /A4 VBRIEKE EEMEICE T

NF-kB¥ 7+ ¥ 7 2L L, TNF-a 3 5 B2 2 AR ST B REMEAVRIR S 7z,
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¥y 3 VA (retinol) FEEMMIEA TR S L Call-
trans retinoic acid (ATRA) &%V, ATRAMPBHNZE
{K T3 % retinoic acid receptor (RAR) ®V) # ¥ F& L
TIER$AZLICL D, e 0BEELEFEAIRES
NTWwa . [k TlE, ATRADZREMAKTH
ATRA L FHERIC RARD Y # ~ K & 72 5 13-cis retinoic
acid (13-cis RA) (isotretinoin) 245 % & DR J§HEE D
BERICZHA STV 57, 19864, Brodin® (&, isot-
retinoin O A A - TG 9% FAE L 72 26 ik D etk &
FIZOWTHE 2 To72. Bl&FHEVTMartin5? 3,
isotretinoin Ik I BRAGHR (21 s - SRR 98 % J8E L 72 17
MAMERNZME L CWDH, ZoOERTIE, EE-S
KA 9213 isotretinoin O ARFHHIEIC X DL L, Tz

i

P 2LE1L A 2 H2t, PR 214E 11 3 20 H 28
RIRERSE © R E )+
T 321-0293 AAIL T HRAE AR A MT b /vbk 880
BEERNRSE IR (LS

BIZIDEELLZZ LR INTYS. Z0#D isot-
retinoin & O AHBEASEE D N 2 S NG B O RE B 15 3
RSN TH Y Y, 19974 A 5 2002 4 @ [ 12 Food
and Drug Administration (FDA) (24 & N 7z8I1EH
5% AT L 7= Reddy % 13, isotretinoin O F 1 £
I RIEME IR B IER THRAEL TV D ERELTWY
5. INHOWENL, —HOBFIIBNT, LF /A
YEBROMRAIGE DRREDOFE - WER Tk > TWwa
WEEENZEZ ONDD, ZDOAH =X LITOWTIIAH
Thb.

Nuclear factor-xB (NF-xB) i&, Rel homology do-
main (RHD) %4 ¥ % 5% D DNA# & H (RelA, c-
Rel, RelB, p50, p52) I X DK N TV LG R T 7
7IV—THY, BERESAI—HbVEANTOFA
~— %R L CTHIIREPMICHEEEL T 5. FERIBIRED
NN TIX, NF-xB % 4 < —IZinhibitors of kB (IxkB)
77 ) —EAPKET A I LI )AFLIR TV S
W5, HMBE R £ VA, double-stranded RNA 7 &4 %
LRI D 5 & IxBAS) Y ERILS N TEREL, NF-«B
FHENICEE L CEMNEETFOES Z2IRET 2.



22 WE %Y ¥ DJMS

%1 fHLAEZPCR 754 ~—

GAPDH (GenBank No.NM_002046)
Sense 5-TGATGACATCAAGAAGGTGGTGAAG-3’
Antisense 5-TCCTTGGAGGCCATGTGGGCCAT-3’
PCR #% 240 bp

IL-8 (GenBank No.NM_000584-2)
Sense 5-TAAACATGACTTCCAAGCTGGC-3’
Antisense 5-TACAATAATTTCTGTGTTGGCG-3
PCR #% 209 bp

RelA (GenBank No.NM_001145138.1)
Sense 5-AACAACAACCCCTTCCAAGTT-3’
Antisense 5-GTTCACTCGGCAGATCTTGAG-3’
PCR FE# 192 bp

P50 (GenBank No.NM_001165412.1)
Sense 5’-GATTTTTCCCCCACAGATGTT-3’
Antisense 5-TTCTGACGTTTCCTCTGCACT-3
PCR % 200 bp

TNFR1 (GenBank No.NM_001065.2)
Sense 5-CTAGGGGACAGGGAGAAGAGA-3’
Antisense 5-GCAGTGTCTGAGGTGGTTTTC-3’
PCR #% 198 bp

TNFR2 (GenBank No.NM_001066.2)
Sense 5-CCTGAGCAACAGAGTGAGACC-3’
Antisense 5-CCCACAGAGTCTCCAAATTCA-3’
PCR 7% 203 bp

NF-xB DB BEIE T3S bz > T B h ", £H
DHFA MLV, WA VERETRTEBY, NF-«xB
i, —RRICRIE - SOIEISE O BB T 2R E %
BLTwaEEzLRTWAE MY 22T, AWF%IC
BOTEAIE, KEHEHEMEKRZ TWATRAZIE T
LT BHLF A MMEEWH»RE LML O NF-xB &
HIZED L) B a5 2 5 IOV THE 21T, &
512, NF-kBOREMRENERTTH 5 IL-8DFH
WZx9 % ATRA DEEIZOWTH MG 21T - 72,
B &

1. & ¥

TNF-a &R & D Systems (Minneapolis, MN) & 0,
ATRA, retinol 8 X U¥9-cis retinoic acid (9-cis RA) 1%
Sigma (St. Louis, MO) &£ ¥, 13-cis RAB X U¥ AM580
i3 Biomol (Plymouth Meeting, PA) & 0 i A L 7.
ATRA, retinol, 9-cis RA, 13-cis RA B £ IV AM530 1%
DMSOIZHEM» LA My 7w L L7z, SB203580, JNK
inhibitor V ix Calbiochem (San Diego, CA) & 1,
PD98059 I3 Merck (Darmstadt, Germany) & DAL
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1 ATRAIZ X % NF-xB D&M L (HCT116 Mifa). (A)
WA v FaxX—v 3 v, (B) 48B4 v F =
NX—%¥ 3v. Mean=SD (n=3) *p<0.0l vs.
Control (ATRA 0uM).

7z, FEEBRRFOBEBOREREIZ01%UTTHY, 20
EEOBEBAKIERORERIEEL2E 2 hh o7z,

2. HkastsE

v MR B SRRk ©dH A HCT116, SW480,
DLD-13 X OFLS174 T #lifdiZ Human Science Research
Bank (KBR) &9, Caco2 Mifigid Rk HARE ) &
DAL, ThoofMigid10% fetal bovine serum
(FBS) (Invitrogen, Carlsbad, CA) % @il L 72 Dul-
becco’s modified eagle medium (DMEM) (Invitrogen)
T, 37C, 5% CO M PO L7 FERBIM 241
FET L 9 0.1% FBS 1 DMEM X:38iIC 4 H L CHEER
24T o7z
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£2 ATRAQOuM, 24BfA v Far—vary) il
X5 NF-xBOHEHAL(T > ba—IiZd 2 %)

Caco?2 1869+ 7.5 (3)
SW480 296.4 = 14.2 (3)
DLD-1 295.2 + 3.7 (3)
LS174T 2325+ 95 (3)

Mean = SD (n)

3. RNA #iH & & U polymelase chain reaction
(PCR)

BN & D Trizol 3% (Invitrogen) % FHW»TC total
RNA Z ffi i L 72. Ready-To-Go You-prime First
Strand Beads (GE Healthcare, Buckinghamshire, UK),
oligo (dT) primer (Invitrogen) % T, W#xE s
WX DCDNAZMER L2, VT VT A4 LERD re-
verse-transcription PCR (RT-PCR) (Z#R'? o =& <
1707275, ABF7ETld SYBR Premix Ex Taq (Takara,
K, WHE) &M\, Opticon2V 7V % £ 2 PCRIEHN
¥ A5 2 (BIO-RAD, Hercules, CA) #fiH L7, [
2% L7 GAPDH mRNA BB EIC X ) R ok
bx47-o7. HW/2PCR7 74 ¥ —IZKIIIRT.

4, N F—BESSLVPLKR— 4 —BFER

NF-xB 0 &t biE, luciferase @iz Lo
NF-«B binding element % #fi A L 72 NF-xB-Luc X7 %
— (Takara) % Bl W CTEMT L 72. RAR D iE AL I,
SEAPEIET D EHilZHEE D retinoic acid response ele-
ment (RARE) ##fi A L 72 pRARE-TA-SEAP X2 ¥ —
(Takara) % IV CTINT L7z, Mifa% 2407 L — MICK:
# L Lipofectamine2000 (Invitrogen) % T, NF-
kB-Luc X7 # — (0.6 ug/well) & %\ iZpRARE-TA-
SEAPXZ % — (0.6 ug/well) # VI VX727 av
L7z, #ROE#RILD 72912 phRL-TK X2 ¥ — (Pro-
mega, Madison, WI) (0.01 ug/well) dFEEIZ T ¥ A
7 =7 ¥ a v L7z Luciferase i ¥ & Dual-Luciferase
Reporter Assay (Promega), SEAPIG 1% Great Es-
cAPe SEAP Detection Kit (Takara) (& Clll%E L 7-.

5. MEHOIES A

T = XTI R TR L7, 2B o ik
unpaired t-testiC X Y HEELZMRE L7z, 3SHU LD
V— TR OEIZIE, FEHT (ANOVA) 217w,
BENPAED SNYAI1T (p<0.05), Sheffe’s test i &
D SO EITWAEREZE L.

LF /A VBB X 5 NF-xB Otk 23
(A) 2484
Control —
ATRA + — %
0 1(‘)0 2(;0 3(;0 4(‘)0 5(;0 660 700
Relative IL-8 mMRNA Expression (%)
(B) 48B4
Control —
ATRA - I — E 3
0 1(;0 2(;0 3(;0 4(;0 5(30 6(;0 7(;0

Relative IL-8 mRNA Expression (%)

2 IL-8 mRNAZIHICH TS ATRA (10uM) OxpE
(HCT116 #). (A) 24BRIA > FaN—3 3 >,
(B) 484 > F 2 ~X—3 3 . Mean = SD (n=3)
*p<0.01 vs. Control (ATRA 0uM).

s R

1. ATRAICK % NF-«xB Q&ML

BI11CiE, KREEREfilask HCT11612, ATRA (0.01-20
uM) % 2415 (B1A) & %\ 348K (X 1B) 1EH S
H 72O NF-kBifitk % L AR — ¥ —8AZ M THEr L
7R Z RS, ATRAIGIREE - BERKAF I NF-xB %
EYELTBY, 5uM L EORETHEEN RO LN
7z, F7, FE2IIRT LI, ATRAIZE S NF-kB®
I VEAL 3t o> oK s i ok Ml IS Ak (Caco2, SW480,
DLD-1, LS174T) Tb AR S h7z.

2. ATRAICK B IL-3RBEDFE
Z 2T, NF-«BOREWNLEWEZFTH 5 IL-8%
BLCH$ 5 ATRAD®) K 2 HCT116 M i T A 7.
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3 oL F 4 FIEEWIZ X 2 NF-xBOWEEL 24FH A4 »F 2= 3 ). (A) 9-cis RA. (B)
13-cis RA. (C) AM580. (D) retinol. Mean = SD (n=3) *p<0.01 vs. Control (Z{L&HO0uM).

ATRA (10uM) % 24WH (K2A) @ %\ 348K (4
2B) #5-L, VT NVF A LERMBRT-PCREETIL-8
mRNADFEHEZ K L2 H, H2IZRT LI
IL-8D%HIE ATRAICK D AEICHAL TR I L
oL,

3. NF-xBEM4ICHT2MOLF/ 1 KEAYDOHE

ATRAVDSH DLV F 7 £ FLEW ORI R E A D 720,
HCT116/H 212 9-cis RA (XI3A), 13-czs RA (K3B),
AM580 (KI3C), retinol (KI3D) #ZFhEhG L (24
B A v F 2= ay), LR—F—EETHRITCX
) NF-xBifitkDZAfb % A2, ThHDOMITRERTWY
% X9, WTFNOLEY b RIS NF-xBiEH
RWMREETNAS,

4. ATRAICL 2 RARDEMIE, HLVATRAICK
B NF-«BEMHEICX T 2 MAP ¥ F—EHZEZED

-7
ATRAIEAKRERARY # v FELTHELTWVWLD
T, HCT116M 112 517 5 RAR @ i ¥4 1t % pRARE-
TA-SEAPRZ & — %8 A L7-MBTHET L7z, X4A
R XIS, ATRA KRG MEICRAR 2 6P L L
72728, ATRAIZ X 2 NF-xBifH b L& L kg3 5 &
(M1 KWRBERTHELEEIRDO LN, 0.1~
1uM® ATRA Tix SEAPIEM:E E&H- L7275, 5uMEL
FoETIZATRAIC L 5 SEAPIHMEIZMIT L 72, F
7z, M4BI21Z, ATRAIZ & % NF-«BiGHEALIC w3 %
#HEMAP ¥+ —¥RHESE (PD9I8059 (MEK FHE3E) (10
uM), SB203580 (p38 MAP ¥ F — ¥ FHEH) (20 uM),
JNK inhibitor V (JNK BH5E3E) (10uM)| OB ZRT.
FPHESIE ATRA G- 1R RIICH 5L, 24RERT41C
NF-xBifith % #ll%E L72. PD98059-4E F Tid ATRA @
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(A) (A)
2
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g 0.01 4 * ATRA - P
&
<o - —
1 ’—‘ *
ATRA/TNF }—<
5 F %
0 2(')0 450 6[;0 860 1(;00 0 12)0 22)0 32)0 460 5(;0 6(;0 7(;0
Relative SEAP activity (%) Relative luciferase activity (%)
(B) (B)
control ]—(
PD98059 - ]—{ Control
SB203580 ]4
JINK inhibitorV ’_1 ATRA
ATRA10 [
ATRA10/PD98059 - ]—< ™
ATRA10/SB203580 |—< ATRAITNE
ATRA10/NK - H
inhibitorV
0 1f‘JO 2(;0 300 4(;0 5(;0 0 50'00 10600 15;)00 20(300 25(300
Relative luciferase activity (%) Relative IL-8 mMRNA Expression (%)
4 (A) ATRAIZ X 2RARD G ML (HCT116/1 ). 5 ATRA (10uM) & TNF-« (10ng/ml) & OAHHEAE

Mean = SD (n=3) *p<0.01 vs. Control. (B) ATRA
(10 uM) 12 & 5 NF-«BiEMHALICH 3 5 MEK B3
(PD98059, 10uM), p38 MAP ¥+ —FRHEH
(SB203580, 20 uM), JNK BHE3E (JNK inhibitor V,
10uM) D% Mean =SD (n=3) *p<0.01 vs.
Control.

RMEIZITE A EWHERL, SB203580F1E T T Ha i
ATRA DR HA5%55 LT 5. JNK inhibitor VD&
X ZFNHKTNF-xBIEHICHEE2 52 T 5D THE
OFFFULEE L VA, ATRA %\ iZ JNK inhibitor V H
MALTERE O NF-xBIF ORI S &, ATRAB LU
JNK inhibitor V %58 D NF-xBiEME I3 < 225 T
Wb,

5. ATRA & TNF-a & DHEEER

K2, ATRA L TNF-a% WB&S5 L% 460
NF-«xBiEMH O EALIZ O W CHE %47 572, K511,
HCT116MMA1% LT, ATRA (10uM, 48K:f) & %
WIETNF-a (10 ng/ml, 24W5[H) 2#% 45 L 78 &,
ATRA (10uM) %#24BM 7L A ¥ Fax—v 3 v L1z

A (HCT116/0K). (A) NF-xB®i& AL, Mean
+SD (n=3). (B) IL-8 mRNA ®3HiHE. Mean
+SD (n=3).

#IZTNF-o (10ng/ml) % 2 T, ATRA + TNF-o
%SO 24EREH & & 7:% D NF-«BIGtE %2 B L 72
LbOTHDH., ZOMIIREND L HIZ, ATRA + TNF-
aBGHETIE, ZhZn s BMTcRG LB EHIKRL T
NF-xB i EICIERT 5 2 L HRBO SN

¥ 7, HCT116#1a, ATRA (10uM) % 24B¢f 7
LA rvFaxR—v a3y L7z, TNF-a (10ng/ml) %
GREMEINBS LN ToOIL-SmRNA KB E S, %
NZNHMT ATRA (24 + 6#:R) & 5\ & TNF-o (6
FEf) $E5-HOFBE & K L 724582 X5BICRT 25,
COWAEDIL-85BIEIZATRA & TNF- 12 & ) #H3E
MIZWRLTW5.

6. NF-xBHYJ71=v FHEBEB LV TNF-a FREHE
HICKT 3 ATRA DEE
ATRA M TNF-o 12 & 5 NF-«Bifi AL % A Feny 12 1
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Control - —
ATRA A — *
T T T T |
0 50 100 150 200 250
Relative RELA mRNA Expression (%)
Control —
ATRA A — *
T T T |
0 100 200 300 400

Relative TNFR1 mRNA Expression (%)

Control A —

ATRA i 3
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Relative p50 mRNA Expression (%)

Control 4 I

ATRA A 1

T T T T T T T T T |
0 20 40 60 80 100 120 140 160 180 200
Relative TNFR2 mRNA Expresion (%)

K 6 RelA, p50, TNFR1, TNFR2%HIIxT 5 ATRA (10uM, 24K A v FaN—3 3 v) DOEHE
(HCT116 ##a). (A) RelA. (B) p50. (C) TNFRI1. (D) TNFR2. Mean =SD (n=3) *p<

0.01 vs. Control.

REELZENFFEOLNTDT, ATRA (10uM, 24K
f¥HS) BNF-xB 7 2=> I (RelA, p50) BL O
TNF-a %%k (TNFR1, TNFR2) O3HEIIHE 25
ATV PEPIZOVTY 7IVE [ AFERRT-PCR
BT Z4T-72. H6A-DIZART L9112, ATRA
IZRelA, pSODFEBIEZAEICHREETEY, 7
TNFR1 D8 & b A RICH RS ETW .

z =

AFFEIC BT A1, K dEfilatkz v T,
NF-xBY 7+ ) 7120356 LVF 7 4 NMLEW o gz
IZOoOWTHREZ1T\w, ATRABI UMt L F/ 1 N1k
AW (9-cis RA, 13-cis RA, AMS580, retinol) ASNF-
kB M L3428, ATRADNTNF-o 2 & 5 NF-xB
WALz MHENICHERIEL L 2RO T/,
NF-«BOEMNERT TH HIL-8DFEHH ATRAIZ X

DF#HBEEN, ATRA & TNF-a S IL-83F#EIZOWTd
EHLMRERZAL TS T L 2MEREL /2.
INFETICYH, HLBEDNORMBRHE DV 2h M
JafETld, ATRAICEZIL-8%BOFED 5 i
NF-xB DiFE AL S hTwa B ATRAICE S
NF-xBif AL D X # = X 2 O FMIEATH 525,
4AITR L 72X 912, ATRAIC X % RAR O iF AL AME
WIBEEHRTHEOONE DI LT, ATRAIZ K S
NF-xBOWEHALIZIE uM A — 7 — DREPNETH 5.
L7:%5 T, ATRAIZ X % NF-«BifEMALIZIZRARIZ
EREMIZEES LT iEErmuv e Bbh s,
NF-xB DAL IZ—# 191212 IxB kinase (IKK) 251xB
D) UBALTAZEDNLETH S D, FEMEIN L
NF-«Bif LR I HE SN TEBD, ZoRKKTIZ
p38 MAP¥ F—ERLETHLE SN TS, Da
5¥0%, 97 %4 MIBSHIL-8%BIO ATRA
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LF /4 VFRIZ X B NF-xkBDOiE AL 27

X BFENp38 MAPFF—EBHERIZE > THHI SN
HIEHWMELTVED, AWMEIZBWTH ATRAKR
X B NF-kBOIE AL IZp38 MAP ¥+ — ¥ EHKTH
% SB2035801C & o THIHI SN TWBH DT, A%t
A2 1d p38 MAP F F — ¥ HTATRAIZ & 5 NF-xB
WEHALICES LCTwahd Likew, 2, AifETIE
MEK PFH4E# 3 ATRAIZ & 5 NF-xBiftAL 2 i 13
T 52 EDBBDENTD, TORMIBED XS IVEH
LTS 2IEARHTH ) 5 HOMGTRETH 5.

K52, AW TIZATRADNF-xBO 4% 72
Zy P THAHRIAB LU ph0 DB A KI5 2 L,
¥7:, TNFLt7% =095 TNFR1 DRB %A R I8
K&¥HZ %) L7 ATRAIZX ANF-xB #72=
v NORHEOENIr FF /A P THRODLNI T
259 KB ERMBETEHESATREWY, F7
ATRAIZ & % TNF 524058 Bl o0 B4 KA il Hi kAt g
BThHEIhTwa Y, chbo@igad, 24t d
EB B I ATRA & TNF-a & OAHEEH OFHIZ 2
DI)2LEZOND. KRN EE#REXZEZLD LT,
ATRA 2STNF-o IZ & 5 NF-«xB O &AL % A1 5 iy 12 88
REIEDBEVHIHFEIIEETH 5.

Isotretinoin (13-cis RA) Ol # 3k e L THREL
T2 JREME RS BRI B O F LA T Ok B2 1R A L2 e
LTWwWaBHlY H 575 isotretinoin A7 I FAE 2 D KHE
DR L TV RERBIE SR Twa . £, W
KGR EZBMENTWD YA L Crohndi & B ST
VARBEHDHY, HEI-HETEVEITHEY. &5
12, Crohn ¥ B \ZEIEIEHED 729 isotretinoin % ¥
U CHRERASEAL L 2Bl b s Shtksn Y, choo
mEETRAET AL, I LR Oisotretinoin 25,
FIEMEGIEBISED M) A —, HHVIIHER T L o
TWRIERNDH L Z L3N THLEEbS. 72751,
RN AT E Ty 2L LTI, EROEFRILTLL T+
BTRBEVOT, 5HORFDESICLETHSH Y.

AW TEE LTHA L2 ATRAIZ13-cis RAX D
b NF-xB % i < {EMHEAE L7248, ATRAGERMICIEA
P BB B T I DB ICH VW SR TWw b, ATRAD
FRPRI 2 A D BIEI & LTIZ LT /2 A >~ IR il
NEETH LD, LF AV ERIEGER O IR
RAFEICH CTEGREIRD EELOT, HLEREICD
WTEHEDFEHINTV R, LEALERES, LT/
A VBREBEFEOZRREICH, ATRAMB CHEFENIES L
N7z IL-18, IL-6, IL-8, TNF-o 7 & DI A +
HA VHREEREHAERLZLTVEEEZLNTVWELD
T, HLEIRE SNBSS IS 2 OREDDH b
ERIEWEERDLDNS.

AFMICE Y I VARRIEROREICD EELLE
AHELTBYE, ¥¥ 3y ADORGIZRYME FHiED
FREZET X2 e05M5hTwsY. %72,
ATRA I ThIMFE~D 5L % ¥ L T, Th2Hik~o
SALEARAET 5 2 &R, THIKLI ARG & — 3
VIUHERME G Z DIFWHEHTHH I L HIBIN T
5% 5512, ATRAIZX Y Treg& Th17D/8F ¥ X
BFRBETH LT, ATRA Z I RIEMEIGER B OIEH
CHWED ET2RABITDONTVRENY, KBFEOH
BB X Wisotretinoin & IEWEGIKBICETAINE T
DR T —5 2 RKIZTHE, LF /4 MEAWICX
5 SGEMERG B B D IGHE DORA D F LI D W T EEM A
5.

]

ATRAB LMo L F 7 £ FAb&WE, KEHEH R
HIREARIC BV T NF-xB % {GME(L L, NF-xB O
FTHAIL-8DFHH ATRACI N FHEI L L%
HBwili L. $72, TNF-alZ X 2 NF-xB® i1,
IL-83HOFEIT ATRAWC L D HIFMICH R L. 2
NODORERIY, LF 4 VBIEAE FEHICBWT
NF-kB¥ 7+ ¥ 7 & E ML L, RIERIH T 5 &
ZERBER STV LR R S 7z,

®

#HOOB WMERRACHY, ZWEBYELE
IS T S A (W ER R 2R IR 20T~ & —)
I CHHLH L B S

X &

1) Chambon P : A decade of molecular biology of retinoic
acid receptors. FASEB J 10 : 940-954, 1996.

2) Bastien ], Rochette-Egly C : Nuclear retinoid recep-
tors and the transcription of retinoid-target genes.
Gene 328 : 1-16, 2004.

3) Brodin MB : Inflammatory bowel disease and isot-
retinoin. ] Am Acad Dermatol 14 : 843, 1986.

4) Martin P, Manley PN, Depew WT, et al : Isotretinoin-
associated proctosigmoiditis. Gastroenterology 93 :
606-609, 1987.

5) Prokop LD : Isotretinoin : possible component cause of
inflammatory bowel disease. Am ] Gastroenterol 94 :
2568, 1999.

6) Reniers DE, Howard JM : Isotretinoin-induced inflam-
matory bowel disease in an adolescent. Ann Pharma-
cother 35 : 1214-1216, 2001.

7) Passier JLM, Srivastava N, Puijenbroek EP : Isotretin-



28

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

REEYES

oin-induced inflammatory bowel disease. Netherlands
J Medicine 64 : 52-54, 2006.

Spada C, Riccioni ME, Marchese M, et al : Isotretinoin-
associated pan-enteritis. J Clin Gastroenterol 42 : 923~
925, 2008.

Reddy D, Siegel CA, Sands BE, et al : Possible associa-
tion between isotoretinoin and inflammatory bowel
disease. Am ] Gastroenterol 101 : 1569-1573, 2006.
Tergaonkar V : NFxB pathway @ a good signaling
paradigm and therapeutic target. Int J Biochem Cell
Biol 38 : 1647-1653, 2006.

Pahl HL : Activators and target genes of Rel/NF-«xB
transcription factors. Oncogene 18 : 6853-6866, 1999.
Shimada T, Koitabashi A, Fujii Y, et al : PPAR gamma
mediates NSAIDs-induced upregulation of TFF2 ex-
pression in gastric epithelial cells. FEBS Lett 558 : 33-
38, 2004.

Harant H, de Martin R, Andrew PJ, et al : Synergistic
activation of interleukin-8 gene transcription by all-
trans retinoic acid and tumor necrosis factor-o in-
volves the transcription factor NF-xB. J Biol Chem
271 : 26954-26961, 1996.

Chang MM, Harper R, Hyde DM, et al : A novel mech-
anism of retinoic acid-enhanced interleukin-8 gene
expression in airway epithelium. Am ] Respir Cell Mol
Biol 22 : 502-510, 2000.

Manna SK, Aggarwal BB : All-trans-retinoic acid up-
regulates TNF receptors and potentiates TNF-in-
duced activation of nuclear factors-kappaB, activated
protein—1 and apoptosis in human lung cancer cells.
Oncogene 19 : 2110-2119, 2000.

Witcher M, Ross DT, Rousseau C, et al : Synergy be-
tween all-trans retinoic acid and tumor necrosis factor
pathways in acute leukemia cells. Blood 102 : 237-245,
2003.

Farina AR, Masciulli MP, Tacconelli A, et al : All-

18)

19)

20)

21)

22)

23)

24)

25)

26)

DJMS

trans-retinoic acid induces nuclear factor xB activa-
tion and matrix metalloproteinase-9 expression and
enhances basement membrane invasivity of differenti-
ation-resistant human SK-N-BE 9N neuroblastoma
cells. Cell Growth Differ 13 : 343-354, 2002.

Dai X, Yamasaki K, Shirakata Y, et al : All-trans-
retinoic acid induces interleukin-8 via the nuclear fac-
tor-xkB and p38 mitogen-activated protein kinase
pathways in normal human keratinocytes. J Invest
Dermatol 123 : 1078-1085, 2004.

Godfrey KM, James MP : Treatment of severe acne
with isotretinoin in patients with inflammatory bowel
disease. Br ] Dermatol 123 : 653-655, 1990.

Crockett SD, Gulati A, Sandler RS, et al : A causal as-
sociation between isotretinoin and inflammatory bowel
disease has yet to be established. Am ] Gastroenterol
104 : 2387-2393, 2009.

Patatanian E, Thompson DF : Retinoic acid syn-
drome : a review. J Clin Pharm Ther 33 : 331-338,
2008.

Chales B Stephensen : Vitamin A, infection, and im-
mune function. Annu. Rev. Nutr 21 : 167-192, 2001.
Villamor E, Fawzi WW : Vitamin A supplementa-
tion : implications for morbidity and mortality in chil-
dren. J Infect Dis 182 : S122-133, 2000.

Iwata M, Eshima Y, Kagechika H : Retinoic acids exert
direct effects on T cells to suppress Thl development
and enhance Th2 development via retinoic acid recep-
tors. Int Immunol 15 : 1017-1025, 2003.

Iwata M, Hirakiyama A, Eshima Y, et al : Retinoic acid
imprints gut-homing specificity on T cells. Immunity
21 : 527-538, 2004.

Bai A, Lu N, Guo Y, et al : All-trans retinoic acid
down-regulates inflammatory responses by shifting
the Treg/Thl7 profile in human ulcerative and mu-
rine colitis. ] Leukoc Biol 86 : 959-969, 2009.



37(1) (2010)

LF /4 VFRIZ X B NF-xkBDOiE AL 29

Retinoic acid activates NF-xB signaling in colonic epithelial cells

Mariko Uchizono and Tadahito Shimada
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All-trans retinoic acid (ATRA) is a ligand for the retino-
ic acid receptor (RAR), a member of the nuclear receptor
superfamily, and it is well established that RARs play a
critical role in the development and differentiation of vari-
ous organs including gastrointestinal tract. Recently, several
case reports suggested a possible association between the
clinical use of retinoic acid and inflammatory bowel diseas-
es. However, it is not known whether ATRA affects the in-
flammatory response of colonic epithelial cells. In this study,
we examined the effect of ATRA on NF-xB activity and
IL-8 expression in colonic epithelial cells iz vitro. NF-xB
activation and RAR activation were assessed by the report-
er gene assay and IL-8 mRNA expression was assessed by
the real-time quantitative RT-PCR. ATRA and other retin-
oid compounds (9-cis retinoic acid, 13-c¢is retinoic acid,
AMB580 and retinol) activated NF-«B in a dose- and time-

dependent manner in colonic cell lines (HCT116, Caco2,

SW480, DLD-1, and LS174T). However, compared to RAR
activation, much higher concentrations of ATRA were
needed to activate NF-xB. ATRA also up-regulated the
expression of IL-8, a target gene of NF-kB. ATRA-in-
duced NF-«B activation was repressed by a MEK inhibitor
and a p38 MAP kinase inhibitor. Preincubation with ATRA
significantly potentiated TNF-a-induced activation of NF-
kB and TNF-oa-induced expression of IL-8. ATRA was
found to up-regulate the expression of NF-xB subunits
(RelA and p50) and TNF-« receptor 1. These results sug-
gest that ATRA and other retinoid compounds can activate
NF-«B signaling and potentiate the inflammatory response

to TNF-« in colonic epithelial cells.

Key words : colonic epithelial cells, all-trans retinoic acid,
NF-«B, IL-8, TNF-«



