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Zae] FARC curcumine TEI AEF FE AY g I A
Ag Z3l daxAQd sty Az e A vl 15-Prostaglandin

(i)

dehydrogenase (15-PGDH)+= ¢3td Ao T a3st 9&8S 3= prostaglind
E; (PGE2) & 15-keto-PGE, 29 HA&S =Z3ozH PGE, A3 A
Atk A Buy B A3 Ao wpz2w, AdxHo|A 15-PGDH &

SEo] whEwE v ek, ik, He, AEe A o, %Y SelA

e
["_8{.'4
-,
-

A, FHRA0R [5-PGDH AAAZ w20 A TP A o]
FEHAA FIVetaL, 15-PGDHE #EAA AlZAME, do] ¥ & A
& B3 2gAAES ATy BuEdn F RS FEIA FHAAR
Al 15-PGDH¢] & &o] AAHa vt 22fu} ok 7t# 15-PGDHe| &3
o] oEA ZHHEA it 7|HAAFE us AA otk AFH <o
W @%°] 15-PGDH 2@ 3 7tet #AQTE AT A= dAF3ith mebA
oA =9 A FIAEdA AFHed s 15-PGDHe| &

15-PGDH®] Zd& FEst=A dotrnr] 9siA s sx9] 7
RGM-1 Axol e $ AzbdEa 15-PGDH @9z ddy RNA 4d W
stE AR, A3 AFT 10 uMol A, 6417 A2 8-S = 15-PGDHY
wHo] A2 Syt o=z AFHle] 15-PGDHE transcriptional
activityS F%3=% 15-PGDH promoter deletion mutant plasmidE

RGM-1 Al ¥l transfection ¥ % luciferase activity®s =H3sdor. 23



715 R 15-PGDH Z 2 X Ho| &A3+ CREBS AP-19] HAl# 24
5l S FEsl¥th 15-PGDH 2rd W slo] mitogen—activated protein kinases
(ERK1/2, JNK1/2, p38 MAPKs)o] ¥#ojst=x] <kotrr] flsf o= & ¥
o143l A== western blot analysis® F3] &elstdct. Ay AFH A g
of ¢a ERK1/2, JNK1/29] <1487 Fs Ao, o5 MAPKse| °of&
g2 A A A= Al E 7] Bk 2388 15-PGDHe @d& F:=%
& Fgastt. adga olE MAPKse AAE ©&E  xgo] 9s
15-PGDH®¢] 4td& o] 7tdS ZFostdy. AFHWE  aB-unsaturated
carbonyl group®] AFWEY AL S vHeved Fostt deA 3

AT W aB-unsaturated carbonyl group T °l% Aol AAE HE=Z
sto] =& A WI(THC)S RGM-1 A=l A& e Z¥ THCE 15-PGDH
s FEokA A 2 23 A9 aB-unsaturated carbonyl group

o] 15-PGDH & 83t 9 &S AJA}sT)
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Eowe A7 Znsk AU ol Y
F A7 D 5 e ATRE A9 65780%7F 15-PGDH vl A
o]

—_
ol
o
)
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an
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u
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2
dlo
ftlo
I
2
N

o

3 o] down-regulation %] %3S immunohistochemistryol] <]sfA] 73]
ot [16-18]. =3 15-PGDH wildtype 7vF$29] H]3] 15-PGDH gene
knockout® mouse EEANA TS FEHAAA F7HAH [19]. H+ A
Toll A A, 5, # el A 15-PGDHE £ oA A4S At st
oll  AHWo|A 15-PGDH¥:down-regulated 571 dxx ok
[20-24], 15-PGDH knockout mice= thdolA FT7ld TS HAFAT
[25]. ¥t o] wild-type oA 15-PGDH7F #pd w A 2ok Ao 7
25 olEAAY #, ¥, 28 A ¢F mouse REAN FLFIFALE A
AA AT [26, 27]. o] H s H AL 15-PGDHY} £% JAAZA ] 7|5&
Eia= S PR

Fhelel F¥8<9 A3 (#EH; Curcuma longa L) A7
(Zingiberaceae)ol| 4:3t™ <17} Aibx]olan Fujofa]olx] ol Al A )& =
A Eoln. e e RA I (iR)s AFstel oA (i) E
AAstE Zdsto]of GEMibpgE)elH, 74 (curry)s 2HAA FA AE<
5, e 0EA9 OFEFEE), oY (), 1A (BEA) & ko= A
&ot= k&A= olnt [28] A ol &FSol wet ek s 2xol=dH, A

Feol ol s ew (Ed)olztal shar [29] Ao B E7E T (

[‘

it

golgta  skoh [30]. A3 FAELS  curcumin, demethoxycurcumin,
bisdemethoxycurcumin s curcuminoid 2 A4 # 3 ar-turmerone, curlone,
a—turmerone, B-turmerone, bisacumol, zingiberene % 3WA A A H o]

ook &S 39, FRE, &3 2 AFAAN A 2§, FAxW



o
+d, €

TA AT, Fatst, FEdAWe], FFY, FHAE SolH oy F
kgl ye] FAHAEL curcumine 2 4# A vt (Fig.3) [31, 32].
curcumin (diferuloylmethane)< polyphenol©] ™
4). AEH2Z curcumine FFTHAZA FEX T FHHoR AL EHS
AL [33], o oF AlEolA AESAES Aefstal §F oS 9l AFEEH U
o [34] =3 55 mdz A3 A3y AFo)HE curcumine 2 3 O
9, AxE S oA se A oF dW Z3E UElAdd. curcumine v
I IS R I = s s e
A3 At A= T E AT HAStE AAEESCAA e EHol AA
Uelta, 1 oolf7t 7Y FAE 73 curcumin WjE Yo sl 5 ok
[35]. ¢1%= L gol tumerics Wol AR&st= Zeo] koA e LA E o

S doe® Hol Xt curcumin® ¢ AW 3= ARSEA AFH

—_

o

I 7)EY AFERE Bl Ak [36]. 71E9] ATl A curcumin®] micedl
A MNNGell 98] =9 TF= Asfetl ratsoll A 1S A& vk
wakATE [37]. EI FEES FE AFAAE udsd =HoA FFo
curcuminel] A A H A Fo] A ¥ At [38].

Tkt GFol M FddA FAAZAM 15-PGDHE 9sto] A A5
3 #

ek 71 1 e disiA dBEA A

T curcumin®l] 9|3 15-PGDHe| ZdAF = A3 A Aot}
Wt o] AfoE FEe AR curcumin® FEF THE EUE
Rat ¢ A9AX RGM-1914 15-PGDH®e] ©do] fF %=X gelsta 1

BAA 7108 GopunA #r)
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‘ Phospholipase A

Arachidonic acid
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; COx -2
PGH2

; FZE synthase
PGE=

Figure. 1. The PGE, pathway.
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Biological Effects of Turmeric/Curcumin

Enhance Anti- inflammatory
wound healing o N
Anti-oxidant activity

Immunomodulatory

.

Prevents IRl/ .g—

—> Anti- mutagenic

Neuroprotection
" \Anti-metastatic
Anti- viral /
Anti-fungal
Anti-bacteria Anti- angiogenic

Fig. 3. Schematic showing multiple biological activities

turmeric/curcumin.
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Fig. 4. The chmical structure of curcumin, a yellow coloring

ingredient of turmeric.
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1. 9748 2 A9y
1) 47 A=

2 AT AFEE Rat 9 A9 B AIZF RGM-1& 7Hd ool A &
of AF&3t9tt. Curcumin® dihydro-curcumin 2 Cayman Chemical co.
(Ann  Arbor, MI, USA)A T, Dulbecco’s  modified
Eagle’'smedium (DMEM)¥} fetal bovine serum (FBS)E Gibco BRL
(Grand Island, NY, USA)ol A GufstA ol 15-PGDH + Cayman Chemical
Co. (Ann Arbor, MI, USA)Z5F¥ Fui3tdtt. Western blottingS 9 3t
Secondary antibody+ Zymed Laboratiories Inc. (San Francisco, CA,

USA)o A F+uf3} S a2, ECL chemiluminescent kit Amersham Pharmacia

Biotech (Buckinghamshire, UK)oll 4] —+uj &} 1 t}. Bicinchoninic acid (BCA)

=

g d B4 A]ekS Pierce Biotechnology (Rockford, IL, USA)9] #|&# S
AF&3F9 . Polyvinylidene difluoride membranes< Gelman Laboratory

(Ann Arbor, MI, USA)Z5F¥ s} A}



2) AEA)F

Rat 91 A= A AEXF RGM-1& 10% fetal bovine serum (FBS)Z} &4
A7F A7k DMEM s el s AR&dte], 95%9 F&=7F A5 = 37 T,
5% CO, incubatoroll A w] < 3FATh MEE 2-3de] b A Alggu g s
AT

A9l stock plate®] ®¥IAE A AT F PBSE F

=

A 3, 0.5%
Trypsing 3ml #5332 CO, incubator ¢FollA <F 3% 7t incubation A%
t}. 3% o] DMEMH® A 3mle 53] Trypsin® 28-S W33 50ml
cornical tubeol A|EZ Xo} 1200rpmolA] 387 AR & FAch vl A
E AAS & 80% FBS9 10%°] DMSO, 10% wlA & #7t3te] Cryo tube
of Iml¥ #&Fste] -70ColA 443t &<k Bastdvhrl 180T A 4
A B ¥o] AR H 7bA B &gl



3) MTT assay

Curcumin ©of 93 Axe] AEES F438t7] falA MTT assays FH
kAt MTT assay= AE9 T4 SAs7] 913 WHo= 5 v A4
H(standard colorimetric assay)o|2tal th. dwkA © 2 hemocytometerS ©]
g3t AE MEFTE AAY FgEE (optical density)E F43H= HHol

AR AIRE B2 de S

o

Al AZERE o] Hgolgor g% 74
& AFRE AL £ A o2 AEy] 8 AEE MTT assays 2olgl
= Mo nEFEg ol @44 a4 %8 (dehydrogenases) o ©]3to] w=ghAl
o] =84 714d¢ MTT (3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl-
tetrazolium bromide, Thiazolyl Blue Tetrazolium Bromide)& X.2}4]

H 5849 MTT- formazan 2R 02 3UA 7= nEZEgoly HHE o

op

o
At
s

G35t AAPH O ZA A&sta FEetA B g X S ST F
U wepAo] XekpE AlE7E gol 4ol e Aolvh BEkd crystal2 &0
w2 9] w¥o] DMSOZ Wolob @b, wWealA formazand =07 <14
mediags A A FA "l B crystal(formazan) DMSOo| &3l & 1
&3 % (Optical Density)© 500-600nm<e] 3}-gol A )7} =™, o] ol A

T doksle AlEe] b AR AadAS YEhdAl

ol MEL TR FHE At AMA vl BAV AHHA @A
o HAHo NExTEE dAste BAS AAoF st

AXEFE 96 well plateo] 300 ul® FH7bste]l 24 AlzbE<d 37C, CO,
incubatoroll A4l # Y 3t ¥ Curcumins zHzb 0, 5, 10, 15, 25 ug/ml ¢ %=
2 A xste] RGM-1 Aol AHgatdnt 244 F &< i gFs & AE A

Astan MTTEHs 300 pl A FH7bste] 5 A &k wjgFsdh
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Formazans &2l3t T wixE 94Hds] AASL well vige] FA=
b =
ELISA leaderE ©]€3to] 570 nmol A &3 =2 =A% curcumin & A

gatA] e hxa I Bluste] AZEAF oAdAES Vel

AL
AN
o

Formazan< o]7] €3] 300 wle] DMSOE #H7kstal 10
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4) Reverse transcriptase-polymerase chain reaction (RT-PCR)

curcumin®] Tl HHIBOk ol gt mRNA W= JFS F=X Lo}
H7] ¢18] RNAS 234tk 173 uge RNAO oligo DT 1 uL

o Z#o] 11 uL7} ¥ == DEPC (diethyl pyrocarbonate) waterE 3 7}3h

i
ke
el
_0|L

< 72T A 10:+7t incubationd}il o] 7] reaction buffer (5xRT buffer 4
ul, 25uM dANTP 4 pL) 8 pL& #73ste] 42Teol|Al 2&3t incubationd}al,
RT enzyme 1 pLE #H7}3sbo] 42TCo A 50+, 72T A 15%7F incubations}
St} Autoclave water, band master, 10X buffer, dNTP, primer AB ,
template DNA, Taq polymerase & &3] 94T AA 223 17715 A8
Sk = 94T A 30%, 50ColA] 30%, 72TCAA 3024 307715 ®wH&E 53
3to] DNAES %3l th. Primerss reverse transcriptions ¢34 A& 5
AT 15-PGDH 5-GGCATAATCGGATTCACACG-3 (forward)
5-CGAGGCCGTGATCTTCATAA-3 (reverse) a9 ar GAPDH,
5-ACCACAGTCCATGCCATCAC-3 (forward)
5-ACGGATACATTGGGGGTAGG-3 (reverse) . Primers= transcription
S Yl AHEEHAT. FZE DNAE 3539 1% agarose gelz 7]

52 4N AnE Fasar

_12_



5) Western blot analysis

Curcumin A 2]® RGM-1 Al¥i+ 60mm dishol A 48417 &<t mjkst %
cold phosphate-bufferd saline (PBS)9} &7 harvest® i, lysis buffer
[50 mM Tris-HCI (ph 7.4), 150 mM NaCl, 5mM EDTA, 1% NP-40,
protease inhibitors] ¢} A 1A+ &< iceqtal A WA= ATE Fodl 4Tl
A 13,000 g= 15%3F A st AT de HAskdv. 12lal BCA
protein assay kit (Pierce; Rockford, IL, USA)E A}&3lo] vz s =

ARG Y. g AZ e 12% sodium dodecyl sulfate-polyacrylamide
=

4] polyvinylidene difluoride membrane (Gelman Laboratory, Ann Arbor,

i
jus)

ks

M

gel= A3 aL MAS 714 ez 2430 F<k 200mVel

MI, USA) © 2 transferdr ¥, membrane2 blocking buffer (1XPBS, 0.1%
Tween-20, 5% skim milk)ell ¥l 204 247+ WFEA]Zl & PBST
buffer2 10%3+ 3 # washing 35Ut PBSTOl 3% skim milk <}
1:10000. 2 dxt sAE A ste] 4T A overnight A7]a2 tA] 3 10
#2F 34 PBSTZ washing 3l % anti-rabbit 22 A& AF-&3] 24 3¢

Fol EAA 71 D Eell AR

o
o

Mg A7) ¥ BCL A9 o] &

RIS QY

ol

_13_



6) Luciferase assay

¢ AAAE RGM-1 Al EE 12well plateo] vl AT v A Ee] W=7}
50%°l =9stle w AMEE wjgFdor wAsta 37T CO2 Hj 7]l
FATG7E 1A Hl transfection S Al &3t . Transfection®l Al-&
st DNAE lpg 52 Opti-MEM reduced serum medium (Invitrogen
USA) 100 ulel =39tk o] & lipofectin (Invitrogen, USA) 10 ulZE
Opti-MEM reduced serum medium (Invitrogen, USA) 100 ulol]l &3%3lo
A 2o 2083 FAT o]F DNAE NI lipofecting H-& E3Hslo] 229
A 1587 FA A W YA EE Opti-MEM reduced serum medium
(Invitrogen, USA)Z Al &3ttt vpxlvto 2 Opti-MEM reduced serum
medium (Invitrogen, USA) 800 uplE DNA lipofectin &3} 200 plell 37}
sto] Aol ZhstdTh o] & 37T SCO2uf 710l 24A17F &<t FAT7t
serum& - DMEMY| S} ImL=Z n33te] 24A)13F FoF 37T

ksl ath o] 3 wjd® AMEEZ PBS fHoz 23 AHsa AlELs
100 pIA S 7Fste] -70CoA A 156x%3F Ttk o] 3 cell scraper® AlXE
#70] HobA A9 micro tubeo] X Eth 13,000 rpmell A 287F 94

& 5 g5

o

A ZF micro tubedl &713 12 well®] luminometer
microwell plateo] 3 welld 20 plE 7}l o] ¥ luciferase assay A]<F
A<t A ¢FB (BD Pharmingen, USA)E S # 10 mLA o] oAl Berthold
microplate luminometer (Berthold Detection Systems, Germany)E ©|-£ 3}

o] luciferase activityS =43¢t}

_14_
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2. A2

1) RGM-1 M ¥ 3 curcumin® AESAH I FH

Rat ¢ A9 AA A EAd RGM-1 AlEF9] curcumine 0, 5, 10, 15, 25

ke

UM7HA s=d 2 A 23 & MTT assayS ol &3to] cell viabilityE =4
kAt A3 curcuming® s %7F ol wEl RGM-1 A9 viability
b gastel, 15uM B% Al Aol 50%, 20 uM E% A7 Alel= 70%,
25 uMs = A A= 90%9 52 A Z237F vERT (fig. 5).

_16_



1.00=

0.75+

0.50+
0.25+

0.00

Relative cell viability

0 b 10 15 20 25
Curcumin (uM)

Fig. 5. Effects of curcumin on the viability of RGM-1 cells. RGM-1

cells were treated with indicated concentrations of curcumin.
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2) RGM-1 celldl A 15-PGDH®¢ @& t3 curcumin® I &.

RGM-1 A% curcuming 2+ZF 0 puM, 5 uM, 10 uM, 25 uM Z 643t
(Fig. 6A), 12417+ (Fig. 6B) A &gt & 15-PGDH ¥3d W3E Western
blot analysisE& &3 &<l 43 F AzF EFolA Curcuming 10
uM- A= 3 E o 15-PGDH Zrde] H=E fR=xdvh. webA 15-PGDH
o] HZE F=HYY curcumin 10 uMS A A ste] &5 Ay S g
&tk o] % curcumin 10 pM& RGM-1 A2 0, 3, 6, 12, 24213k A &
g A3 647 oA 15-PGDH Zde] Hulz Fr=dHS FAsdtt (Fig.
7). o] A3 RGM-1 AE°] 10 uM 9] curcumin 6417t 8] A] 15-PGDH

do] Hd = F=dS & F UAH

_18_



15-FGDH

Actin

CUTCLUTIIN

0 5 10 25 (um)

— e R —

T —

Relative 15-PGDH expression
(Fodel Induction)

Fdd

£

0 5 10 25

15-FGDH

Actin

Relative 15-PGOH expression
{Fold Induction)

(M)

curcumin [&h)

CUTCUMIN

0 5 10 25 (uM)

— —

S, S

L - - -]

FiE

0 5 10 25 (uMm)

curcumin [12h)

Fig. 6. Effects of curcumin on 15-PGDH expression. RGM-1 cells

were treated with 5, 10, 25 uM of curcumin for 6h (A), 12h (B) Actin

was used as an equal lading control

#6xp<0.001 .
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Curcumin

0 3 &6 12 24 )

15PEDH N — —

ACHD | - —

LR

Fiedative 15-PGOM exprastion
[Foid i tion]
A A XXX EER

o 3 & 12 24 {h)

Curcurmin

Fig. 7. Effects of curcumin on 15-PGDH expression at the indicated
time. RGM-1 cells were treated with 10 uM of curcumin for 3, 6, 12 or
24h. Actin was used as an equal loading control for normalization.

#xp<0.001 .
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3) 15-PGDH mRNA 2 d9| 3 curcumin® < 3

MTT #2499 3 Western blottingS 3] 7M4 =& Ax S22 3
15-PGDH %3S 22 10 uM 5%9 curcumine RGM-1 A ¥ A7 3}
o RNA &3¢ dto] RT-PCRE sttt 23 curcumin 6A1%F A 2383

< ™ 15-PGDH mRNA 2&o] H= ZF7tstdvt (Fig. 8).

_21_



O U Ui

o0 3 & 12 24 48 (h)

Relafive 15-FGOHmEMW & expresdon
[Fald induetion)

0o 3 & 12 24 48 (h)

CUNC Urrrin

Fig. 8. Effects of curcumin on 15-pgdh mRNA expression in
RGM-1 cells. The expression of 15-pgdh mRNA was determined by
quantitative RT-PCR. The level of GAPDH mRNA was used as an
internal control

*xxp<0.001.
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4) Curcumin®l ¢ 15-PGDH =& 7] A

%% oAl wMA=A 15-PGDHE] el A& #& Qo] weh, o] wua
o wEe x:AGE e gi A7so] oelXa Ytk 1 A xH A

o dsto 2 15-PGDHE Fdx xek 7l s HEasgdvh
15-PGDH®] 5'-flanking region 2.4 kb<tel activating protein-1 (AP-1),
cAMP-responsive element binding protein (CREB), C/EBP a,39}, Ets
family member”7} A3 g 4= 91+ binding site (Fig. 9A)7F A3, o] &
A1 A7} binding siteo] A% o 2 A 15-PGDHS] w3 o] =¥t}

2 AF A curcuminol 9 FE=FHiE  15-PGDH @de] o HApdl
A 7F Fodsh=A] dolr 7] f1ske] 12A17F (Fig. 9B) ¥ 24412+ (Fig. 9C) &
¢t curcuming A @3  F luciferase assayE A A st Curcumin
15-PGDH A A promoter H#¢7F S+ ZetAn= (-2368) 2 W A
FolA ol luciferase A4S H<Q WA 270¢] CREB ¢ 2709 AP-1
AALQI A7 A= binding siteZF f1E -1024, A EANAE 70%9 A
g Btk ob&#, 2719 AP-1 binding site7t &2E® -388 Fehaw =9
o]o] Ets binding site’} A AE -203 Z2tavn|=oM= 2oty Ao Hls:
3l luciferase &4 S E AT 2 A3 =, curcumine] 9§ 15-PGDH dHd o

CREBY AP-1 HAFA7} 23 955 & = 9l

ot
o
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5) Curcumin®] ¢ % CREB, AP-1 &&d

curcumin®| 9] & CREB9} AP-1 @z dtajo] F7lsl=A Fdsinr] ¢

3 RGM-1 A9 1, 3, 6, 9AI 7F& S curcumin 10 pM= A 2] 3} 93 T}
A3} curcumin®l 93] CREB$ AP-1 #1222l c-Jun® c-Fose ZdZ7}

£ a3 & AdAgrt (Fig. 10).
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Fig. 9.

(A)A schematic representation of the 15-PGDH promoter.

constructs (-2368, -1024, -388 and -203) ligated to luciferase for 12h(B)
or 24h(C) and cells were lysed with reporter lysis buffer for the

measurement of luciferase activity. Fold

activity was normalized to B-galactosidase activity.
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induction

curcumin-induced activation of the 15-PGDH promoter.

in the

(B)RGM-1
cells were co-transfected with 1 ng of 15-PGDH promoter deletion

luciferase
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Fig. 10. Effects of curcumin on AP-1 and CREB expression.
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6) curcumin®l 93 HFE=F 15-PGDH Zdd g IFA3stA =
MAPK A& A2 43

Curcumin®] <93 15-PGDH ¢ 2&dwW3}eo] mitogen—activated protein
kinases (MAPKs) &43}7F #ost=A A3 H7] ¢ dlcurcuminel <]
ERK,JNKp38 <l4tst A& dsrgith. Ay 7Agnle] <3 ERK <
INKe] 12tst7h S 7bstet (Fig. 11).

w2k MAPKs AAAE A2latdsuw 15-PGDHY Aol #HAEA olgt+=
o= st MAPKs® AAAE A3 5 15-PGDHY AW 3E Western
blottings &3 SA3ATE od g2 A zZ-7te] MAPKs Al Al &
Aol o8 =¥ 15-PGDHZ IS U5 S7HAA L AFUNS A2t
@3 MAPKs A4 @5 Ag2= 15-PGDHTEZ717F B2 5 Ach
(Fig. 12). webA Aol o8 =% 15-PGDHZ ol MAPKs7}
volatA] e Aom Azby ol

curcumin®] Fg& YAATI = &4 ROSE A= A4 234 =
Eg 2 ROS9 inhibitor¢! &4F3} N-acetylcysteine (NAC)E A €] 33t}
SAIRE A EZFQ RGM-1 Al Z 5ol A NACE 15-PGDH 2del 43S

F7 ®aE AL #908 AT (Fig. 13).
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Fig. 11. Effects of curcumin on MAPKs in RGM-1 cells. the cells

were treated with curcumin (10 pM) for indicated time and then

pretreated with ERK, p—ERK, JNK, p-JNK, p-p38 and actin antibody.
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Fig. 12. Effects of MAPKs inhibitors on Curcumin-induced
15-PGDH expression. RGM-1 cells were pretreated with MAPKS
inhibitors such as U0126 (A) SP600125 (B), or SB203580 (C) for 2 hour,
and additional curcumin 10 pM for 6h. Total cell lysates were subjected
to Western blotting with anti-PGDH. The same blot was reprobed with

anti--actin as an internal control.
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Fig. 13. Effects of antioxident NAC on curcumin-induced 15-PGDH
expression . RGM-1 cells were treated 5 mM or 10 mM NAC for 2

hour, and then either left untreated or treated withl0 uM curcumin for 6
h. Total cell lysates were subjected to Western blotting with anti—-PGDH
antibody. The same blot was reprobed with anti—3-actin antibody as an

internal control.
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7) 15-PGDH 2 &9 W3 Tetrahydrocurcumin® % &

Curcumine %S A AA aB-unsaturated carbonylsS 7FA 1L ¢lEd o] A
< free sulthydryl groupss 7FA13L = @A wh&3k 4 9l [39].
e A FolEANZE] thiyl radicalsS ¥+t 48 A o
[40], R AAA A FE% thiyl radical> Al EWe] sulthydyl #o] &3 3
A A FEd 4 Jdrd [41-43]. curcumin® EA8l=  a,B-unsaturated
AAE 23 F-9o|rh

curcumin®| ¢]3 15-PGDH & o] a,B-unsaturated carbonyl moiety”7}

b

carbonyl group< curcumin ¢ A& A S

ofst=x Belslr] Y&l RGM-1 Al aB-unsaturated carbonyl group<
o]% HAsto] AAH tetrahydrocurcumin (THC) (Fig. 14)& &3 Az}
curcumin< 15-PGDH 2dS S7HA7]&= HHH,  tetrahydrocurcumin-

15-PGDH #3d& fFX3tA XAt (Fig. 15). ol&#ld Z3+= curcumin®

o
ot
o

a,B-unsaturated carbonyl groupe] 15-PGDH %deo] F o3 o3t

A Ay,
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Fig. 14. The chemical structures of curcumin and

tetrahgydrocurcumin (THC).
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Fig. 15. Effects of curcumin and tetrahydrocurcumin (THC) on
15-PGDH expression. RGM-1 cells were treated with 10 pM of

curcumin for 6h. **xp<0.001
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Fig. 16. The proposed mechanisms for curcumin-induced 15-PGDH

Expression in RGM-1 cells.
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"y

m. 28 9 1

Curcumin< H] 33t capsicin, resveratrol, EGCG%S ¥ #2 2]o] dlo]&
AN ZEL ol MAIS ZXGAE st oz dEA AT [44].

Curcumin (diferuloylmethane)< polyphenolo]™ oF&E St o g 7}3keo] 33t

il

Eo|t}, tumericoll A = o= T3 curcuminoids &
diferuloylmethane (curcumin), demethoxycurcumin (curcumin II),
bisdemethoxycurcumin (curcumin I3} # <o &<21¥ cyclocurcumin ©]th
[45]. Curcumin®] ®¢b ool #AAgtt= A+ A so] v Hi G
T} Curcumine gt Al EZolA AKT A& =ZE Adlste] pb3e] A4S
SN H o2 HE T2 A9 apoptosisE =Tl [46]. T T
ook A FAE curcumind] o8] FE=% apoptosisol] caspase-3 4317
#FA Pt [47]. 2 AFoAE Rat ¢ AZAIE RGM-1914 curcuminell

olsk 15-PGDH %d F71E &8t 3bA, curcumin® a,B-unsaturated

-|~
o

-

carbonyl group?l °l% A%< #| A3 tetrahydrocurcumin < 15-PGDH %

e 945 W82 ERK12#% &7+ pdd/42 MAPK, JNK, p38
MAPK 7} ¥ 49 pathway® <¢HA dob [48]. Curcumine PMA
anisomycin, UV-C, gamma radiation, TNF ¢} sodium orthovanadate <}
2o ZAES o @A3E+= INK FAS Asistd=d, ©o]& curcumin
o]  MAPKKK ZE ¢ 49 235 &2 @4 Asgeza  JNK
pathwayel <93S Fvtar At [49]. Curcumin MEKK1-]JNK
pathway o} ©]¢ 39 Asdd Bzl AP-1 ¥ NF-kB signalingS # 3l
stlom, ol  curcumin® FFF H F s AW F F Ud

[50]. ¥ AFold= MAPK inhibitor o] 93&] curcuminel &3] HF=3%
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15-PGDH ®&o] A= &gkem, curcumin A &lol] ¢ ERKI1/2
INK1/2 9] 14ks7F 89l H A 7] W&ol curcumin®l €3 15-PGDHY & of
MAPKs 7} #o&x] g Aoz Algdct. A2 02 curcumin©]
MAPK signalingo] &S vl x% oA 15-PGDHE induction Al7]+&
Aoz Azt

cAMP response element-binding (CREB)= o] f A5 AAz4dedA
2z ded da A 2EAFAREY st Bofsty xS, #3F 9
AEd wg Fad  AHAxEd <Qxloltk.  CBP=  cAMP  response
element-binding (CREB) ¢} adenoviral E1A ¢ A3 <zt [651, 521
CREB+= cAMP response element-binding trasncription factor®, 574
DNA sequence®] ZA3%s] downstream gene®] transcriptions 43t}
signal®] receptor®} ZA3ste] 3% = signal transduction pathwaysS % 3f
2435 v, @458 CREBx= CRE regionol ZA#s3ste] CBP (CREB
binding protein)E E#HES|L o]E FTd 54 gened FAHS A3}
CBPE t¥st 9714 E Eo]4d DNA Z3 AARIAE g &drzx<d
A2 DNAS T, AZEAZ%, AEZES 5 Al ZFAIE 59 gdst Axdsd
#olgtt [53]. CREBE CRE (cAMP §Hg-A, TGACTCA)o| Agste o
WA CREE 2te #2314 HAE cAMP 5% 5ol &9t fF=9rth
CREB bZIPTF%9] 43kDaw¥ @2 & 2345 P4 3ste] DNAC A s
th. CREBE Iibsta Aol ofal 1339 Aldle] <14kst =, <143t CREB
= sZA 84 CREB Zgdwdel] ZAgtste] dAtE 2435t CREC
Adets S A2 S E A o] @A stel= CREBE ¥ &4 geh~
%2 CRE-BP13o= . o] delA CREBS @437t <Ak +
FAE MAET|A apoptosisE FEMUTEH [64]. FE FAHAFLAA CREB7F
Al sEAFD O] ol dhs &l gt) [55].

AP-1 family+ Jun (c—-jun, Jun B, Jun D), Fos (¢ fos, Fos B, Fra 1,
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Fra2), &4 #A} €1z (ATF 2, ATF3, B ATF) @3¢ homo ¢ hetero
dimers® T4 %] At} [66]. o] 23 dimeric transcription factors® TRE,
CRE site o Asatth [57]. o]k #Zo] AP-12 of& @ Ao
TAEYg. AP-1 &4 F=Hd&  specific protein  kinases ¢ HH
transcriptional coactivators®} 7 J 5282 3hth. AP-1 84L& £ A
Fap dojel Hefrrar dHA At 71ES Aol A gingerole] & EAE
ol AP-1& #43}A# apoptosisE® =3}, anti-apoptotic ©9 2 o] vt
dS JASe cyclooxygenase-2 (COX-2)& <Astttar st [68].
curcuming AP-1°] oJafA F ¢ #d FHAQD TNF-a¢ T3S 9
ot [59, 60]. & AFoAE curcuminel 9dte] AP-1 family$¢! c¢-Jun,
c-Fos ¢ CREBe 2dZF7tE Attt

AZH o7 EodA4 A3 curcumine CREB ¢ AP-1 signaling

b
1 o]= curcumin® A Z$ 3Feot

ol

pathwayE %3] 15-PGDH ¥d<& H%

1oz AA 2 o ok, e WIEI gE ohe AR ds
AR EAA Ax= A add e Aol AlrdEH
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Abstract

Curcumin-induced
15-Hydroxyprostaglandin
dehydrogenase expression in Gastric

Normal Cell

Ji-Hye, Jang
Department of Food & Nutrition,
The Graduate School,

Sungshin Women's University

Curcumin is a polyphenol and pharmacologically active compound of the
perennial herb Curcuma Ilonga (commonly known as turmeric).
overproduction of prostaglandin E, (PGE, ) has been reported to be
implicated in carcinogenesis. The intracellular level of PGE, is regulated
not only by its biosynthesis, but also by its degradation process.
15-Hydroxyprostaglandin dehydrogenase (15-PGDH) is the key enzyme
that catalyzes the first step in the degradation of PGE, . In the present

study, we have examined the chemoprotective effects of curcumin in the



gastric normal cells (RGM-1). We observed that curcumin upregulates
15-PGDH expression in gastric normal cells (RGM-1). By using
delection construcs of 15-PGDH promoter, we found that CREB or AP-1
1s the most essential determinant for 15-PGDH induction. In contrast,
tetrahydrocurcumin which lacks the a,3—-unsaturated carbonyl group failed
to expression 15-PGDH, suggesting that the a,B-unsaturated carbonyl
group of curcumin plays a critical role in RGM-1 cells. These results
suggest that curcumin increases 15-PGDH expression through the
activation of CREB / AP-1 transcription factor, and 15-PGDH may be a

novel gastric cancer.
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