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Helicobacter pylori (H. pylori): in vitro, in vivo, 44 A 3o|x 9
o] dlo=m o, olrt 9ot Wt FaoizARE dEA v W

e A9A 4eE AT Ave] mEd GINse WAy W)

prostaglandin E, (PGE, ) Aol F7ts =0, oldd A4S ks Al
2 9 dxAgA AFHI Q. Bad A Ay w2, H pylori=
FaE 9 AIAEel A COX-29 HdH PGE, Aol T7lde] HiE
1= 15-Hydroxyprostaglandin dehydrogenase (15-PGDH)+= PGE,
15-keto-PGE, Z¢ A%& ZHWdo2A PGE, & 2Z43 A7e &

ojth. A Earel oty tigY, e, Aol 15-PGDHS] ¥d %
o] AAxA wa HA3 Fonw 15-PGDH knock out "2

5-PGDH wild type vh-¢-2=¢ H|&] dAEAe ofg gt Fakel oS
N7hgre]l BuE ATt wkde] 15-PGDHE| #de] hAlxel AxAbE, #
of B HAHHAE AT omzN TSFAAJAZA ] 15-PGDH < &o] A|A]

il

—

w3 ok ey o} A A H. pylori 3Fdel 1§ 15-PGDHS] #d =4
of gk 7HdAFE= wHlg AAelty & AFoA = Rate] 9 A9 AT
MEQD RGM-1 M Xl H. pyloriez #9AZ ¥ 15-PGDHY #od HAZ=E
gRleta ole] EAA A8 7AS AHE Iz ATt Hpylorig 4ol
gk RGM-1 A2 AE5AH AE=E MTT assays B3 Al7bE= #2435}
Ak Ay dizato] Hlsko] 244 7bell 6.4%, 48417kl 26.6% = AME S
oA &gt Wb RGM-1 M Xl H. pylori 7F9S A 24x 7o 2 A&}

i RE AYS AYsAT. H. pylori FE o2 23 15-PGDH ¥d A%
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| #13ko] western blot analysis®} RT-PCRE& 33ttt 1 2
7 Gl A3 mRNA 28 2% ozl H8] H pyroli 283 RGM-1 Al
EolA A gEHow  Zaste AFES UEHlew, 24x3d)
15-PGDH @do] A= #Aasts Aoz Yetwth H. pylori FHo2 7
29 15-PGDH 23 7hao] oW AAQIA7E #olet=x AR 7] ¢ 3]

l

15-PGDH promoter deletion mutant plasmidE RGM-1 A| 3¢l transfection
sl & Juciferase activityES =AstAt. 1 A3 H. pylori 732 <%k
15-PGDH %& 749 15-PGDH Z 2R E 4 &4 3+ E twenty six (Ets)
Aol HARRIA L o7 ARHAT. @b Ets AIEY Fa A
ARQIALQD Elk-19] QIASIAEE HHE A3 H. pyroli Aol ¢ld] Elk-1
o xksizb #Aades gdeld. 15-PGDH Ed Wt
mitogen—-activated protein kinases (ERK1/2, JNK1/2, p38 MAPKs)o] ¥
St=Al dolr 7] flsle] ol& wd 9 Ql4ks HEE western blot analysis
£ B3 FAedt. A% H. pylori 7 2.2 13 ERK1/2¢ JNK1/29] <l
Absk w19l em, ERK1/29] k& 3H2 ofalAlQl U01269] °la] H. pyroliel <
4

1 2% 15-PGDHel wdo] 3l&5¥S 8239t Curcumine 95
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of

AARE, 257 % @R @ nE s, FRLBSH, 2FAAG
3, gats}, FEAWCl, FFY, FTAE 5 ML Y= AUBHEQo]

=
4

ol & Aol A= H. pyloridl ¥ RGM-1 Al Zel curcumin A 2]
A H. pyloriol thst BREa3E 2135t o1 western blot analysisE &
& 15-PGDH %3 AE=ZE 23Rt} curcumin® H. pyloriE co-treated
st A3} curcumin®] F% o£H o= 15-PGDH #d& FT7/MA#HS &<
3ttt 919 A3=E %8 curcumine]l H. pylori o 93 FE¥ 15-PGDH

e 7o Headrt S & F A
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RGM-1 Ao w3t Helicobacter pylori® A5 & 3

RGM-1 cellel A 15-PGDH®] 23| s+ Helicobacter

py]ori94 og 6(} ..................................................................
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Helicobacter pyloril 213+ 15-PGDH A 7] Zlceeveeveeeeeenn
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Helicobacter pyloriol 93] + %% 15-PGDH & 7FAo o

3 ALk A D MAPK A8l Al 0] O BFeeoevvvereeeeiiiiiieeennn

Helicobacter pyloridl 2ld] 7 ¥® RGM-1 celldl curcumin
2] Al 15-PGDH & o] t)dh & SFeererrrrirniiiiiini,
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Helicobacter pylori= 13 S72°l3, YAy =Egfolw, wHika
(microaerophilic) ¥t gol=24 " 4, &A3hd AY, A4 99 =%
of dddo=w &4HA Uk H. pylori FFFES A AA AT 2k 40-80%©]
A sk Aol A Al BHAFe] 90-100% 014 A Eel da, BaE AlEE
of RS fdS Tuksla e Aoz dHA AuHl, 21 =3 -y

3

2ol el 56%7 Fdel B Ao
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o UG 93 AE P& L BYAet 9 PR

& 2 WS N Soh(Fig. 1). B3 A WM e H pylori 522
Fe A AN oy A Aol dS A AGA K] ol gk H
TARQl WYRkEo] At AEHAQ] FAH gEe A dFo= LE
Us Ao Huya QuHbl H pylori FE4o 2 A3k v dL 9

2
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N
N,
o
do
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aqlow Z d4Hx dom, 9 oM A=
olo] F9 Yelo|7|% slvH6l. H. pylori 7¢S 9o A4y 34 (intestinal
metaplasia)oll = L 3] AFHo] Aol AA 2} Mongolian gerbils2 ©]-&
st Ao A BaE A7, 8]. Kalia 5[9]12 H. pyloriol] 23k WA
ot Hdo] #HostS A AEA Y. Mongolian gerbilsoll H. pyloriit W&
AT Fogk Ay 265 § FAY Aol REEHAI 625 F 37%0NA A

ZE Q). olel H. pyloriel o3t Ao 2 & ¥Rt ol I

eSS s rH10]. ¢ =3 (gastric atrophy), &3 3F4 (intestinal
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Mongolian gerbil®] 2 els 43 A= Q3ka FAE Aow o
< 5 A1

TE] B BdE =

metaplasia), @A Holl(dysplasia), A% (adenocarcinoma)¥ #<S AHE

i

o

A
2} 7]=4ke] prostanid= H&st=d o] Fa3d a4= FEoH, A5
THEAAHAA UodAE v FoF 9Ee v delAd JoH12, 13]. F
< AT B ot H. pyloriz A3 Y9 A =HdA COX-2
ol o] A4 9 Au 2 vagds W Stk Ao® YERT
[14]. COX-2 @Al w3 AASI H pylori FH o2 Q13 4ol A
A E o, COX-20 &g oglo] Whg-o A Zet
A AAYsEaL A oH15-17]. C57BL/6 mice =2 oA H. pylorigs 245 &<t
infection AlZ1 & COX-29] @& W= AHE A H prloris #2514
= ol Hlste] COX-29] 3ol F7hste Ao ®E YEETHI8]. =3 in
vitro A g Ao o5t AA| 9 AT AFEQ AGS AMEF| H. pyloris 7
d A7 A dF i @ElEel COX-2, NF-kB, iNOS9| 247 @]
=SS YT ATH19, 201 wetA H. pylorie] o ® Qld COX-29]

YHFHE 99 W Bdo] B AAHT)
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T3 ZRoEFddd olgly| EAC 2 RE COXol 98 AatEw g
d (homeostasis), A4 (reproduction), 22 3 WY HE-S-(immune response)S
EHe g2 AESA Tlse i 24 He AR 4 dv21] 4y
ZHAEZEE PAHE =23 prostanoidE prostaglandin E, (PGE, )&A4,
PGE, & &AMx9 Mx F24& FE3tH apoptosisel]l AddS 274 shal
AN 2 HEHAdes FAFgdorA dIRAHS FHI[22]. 53,
15-hydroxyprostaglandin dehydrogenase (15-PGDH)&= X =ZX~el=dd &
3 B A WHA dAE S| st 424, PGE, & 15-keto-PGE, =
o] dgs FXetH[23].(Fig.2). th&st dFelA 15-PGDH mRNA¢}
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o] ZaHE AL AT WA= 15-PGDH
knock out mice®] ZA A PGE, ¢ @& o] Fristsom[24], <
A gz E 15-PGDH @l d wd ¥ &gd3st 3 mRNA & o]
A ATH25, 26]. FHAAANE FEFAA FHAAZA ] 15-PGDHe] 9 &
o] AAEAL AA FEdzANA 15-PGDHE mRNA & o] #Aisls=
Ao  yehytow[27], Y FHRoA Wd %% 33 (immuno-
histochemistry)oll 23 A3} =2& 77%-80%7} 15-PGDH @ Ao 4dg o]
HAEAT28-30]. AL ATl e, Y, #Hekel A 15-PGDHE
T% oA Aol At HA=d, old AWolA 15-PGDHE #d F%0]
HaEAY A A GATH31-35]. o] g AFES EURE 3t dF 4
by gel oA 9] 15-PGDHY] #d H&rt wa% x4 Ax7t & ¢

M

PN
T

Fhele] FYs9d A3 (F¥;  Curcuma  longa L) AT
(Zingiberaceae)ol|l Z3tH <AX7F Y4bxo]ar dojofa]olx] o A Al 5] =

a2 FoltH36]. oFe] Al Bate FES, (PEES, 42357 2 AE R
&

e A QvH37, 38, Fig.3l. &4 o2 curcuming & FA =
of gy AoZ AlgE o] gom[39] thFst oF M XA MEFAS A s}
a9 oS YE) AFEE ATHA40]. curcumin® ¥4 F(anti-inflammatory)
E3E in vivodd A7 AR AT diAEStel wEd w2z
curcumings TYAIZ Ay fF Au LGl A phospholipase A27F 50%
2w AL, PGE, o @lMo] o 40% 7Zh7ke]l A AtH4ll. wie gt
59 AFAdAE curcuming FA ¢FF(36-180mg/day) o2 3Fo]  orald H
Azl A COX-2 HdF PGE, ¢ #H[7F 5% oA o= AAads X
sk A tH42].
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Helicobacter pylori ¥4l <93 COX-29 PGE, ¢ ##24 71d3 =

A&ds AT AF=2 AAR, H. pylori HA 7 15-PGDHE| H & o] s}
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Helicobacter pylori

= the bacterium causing peptic ulcer disease

Infection
Halionhacisr gyl
frrfents the lowear i |
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oiiass inflammation
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- The Nobel Committee for Physiology or Medicine

Fig. 1. Role of Helicobacter pylori in stomach.



Arachidonic acid(AA)

= cox-2
W

7 15-P6DH

PGEz Z ——
] ey

Fig. 2. The biosynthesis and degradation of prostaglandins by
COX-2 and 15-PGDH, respectively.



Fig. 3. The chemical structure of curcumin, a yellow coloring

ingredient of turmeric.



1) dT7A%

2 Ao AFEE Rat 91 A A AlEZF RGM-12 7R o ool A & oFwt
o} AM&3SFATE. Helicobacter pyloric= $+=9] olZdo 4w 7| 3
71wl wgEg o 2 BE Ay Hbol A8 th. Curcumine Cayman Chemical
co. (Ann Arbor, MI, TUSA)A Fui3} e}, Dulbecco’'s modified
Eagle’smedium (DMEM)¥} fetal bovine serum (FBS)+= Gibco BRL
(Grand Island, NY, USA)ol A FvjstAth. 15-PGDH + Cayman Chemical
Co. (Ann Arbor, MI, USA)ZH¥ Fujs}3th. Western blottings <3k
Secondary antibody© Zymed Laboratiories Inc. (San Francisco, CA,
USA)o A Guf3s}sd a1, ECL chemiluminescent kit Amersham Pharmacia
Biotech (Buckinghamshire, UK)el 4] -1} 5} %t} Bicinchoninic acid (BCA)
gz B Aok Pierce Biotechnology (Rockford, IL, USA)2l AE-S
Ab-&39ith. Polyvinylidene difluoride membranes< Gelman Laboratory

(Ann Arbor, MI, USA)ZH-¥ vj3}& o}



2) MEw g

Rat ¢ 9 AN AEF RGM-1< 10% fetal bovine serum (FBS)¥} &4
A7F A7FE DMEM 8]l S AL831e], 5% F=7F fAEHE 37 C,
5% CO, incubatoroll A #l %k stk AlEE 2-3do] ¥ A Ahu]F 3}
At

A2 9] stock< plate®] HIAE AAg & PBSZ F+ W AlFH F 05%
Trypsing 3ml #5331 CO, incubator <FellA ¢F 353} incubation A%
ot 3 %o DMEMU| A 3mls #5354 Trypsin® 285 HF3 50ml
cornical tube°l| A¥ZE Rol 1200rpmolA 3E7F AAEE sFAh =vi A
AAS F 80% FBS<F 10%<2] DMSO, 10% ®lA|E 78t Cryo tube
of Iml¥ #Fste] -70CNA 4A3F F<F BastAozt 180T A 4
A ®=o] Yol ARE A 7hA Bt §k 3l

Ll



3) Bacteria strains and Helicobacter pylori culture

H. pylori= 37C2 1x7]14d  Aejol A sheep bloodet A A (dent
supplement) (Oxoid, Basingstocke, UK)7} Z3tH 5% TSA(v/v)oll A i %
HAo w3z riAde AElE 5% 0, , 10% CO., , 8% N, 9 x7<l
CampyPacks F7Fsta 37C= ddHARQl incubation Ejolth. 274 wl<F

(biphasic culture)s st £<t H. pylorie= TSA°| soy brothe} 10% FBS

2 wEael 59 F W54 FeelA FEHAG. M. pylorie] SAA
F @hste @Az wRy wACA FANUACH, H pyiori o] 437

A7MA = 70T BHa= Ao

_10_



4) MTT assay

H. pyloridl 213 RGM-1 Al¥2 AEES A3 7] YA MTT assay

g 24590 MIT assays ALY 4% 2337 A8 PHos &

.

H] M B A (standard  colorimetric  assay)©]

2}
hemocytometerS ©]-&3to] AE HNEFS AU Fshd %= (optical density)

2HE MTT assays  AolglE Axe] mEZcgol g@4h Fhztg
(dehydrogenases)®ll [RRC =2 A 9 a4 714 0l MTT

(3-(4,5-dimethylthiazol-2-y1) -2,5-diphenyl- tetrazolium bromide, Thiazolyl
Blue Tetrazolium Bromide)E& RS o= H]484 2 MTT- formazan 2

om BUAIE VEZSeols] SEE ol§eti PAWMORA A&sm
A

an

BEsHA B2 ol Ax F4s SAY & Uk Bepdo] JdeEs AlZTE
o] 2o} 9li= Ao|th A crystale Fo] wA] k7] wjio] DMSOZ 4
ofof gt} wehA formazans o7l 9 mediaE Asta YA Huh H
g4 crystal(formazan) DMSOd| &35 F3F% (Optical Density)=
500-600nme] el Hh7F HH, o] Aol M FAHE FFE= dokid=
Ao ok HAA ZHRAE HErWA A o] AN SAHE FE=
© Aokl viAbE AT AlEY s WG, a8y S8E welld
AE] F=7b U AW =2 ®Sdl o Holsle AEe wret 3
Aol o] A v BAZE AHEA @A HER HH AELFeE 2
doke AAS 71AF o

AEFE 48 well plateol] 300 pl® FH7bske] 24 AlZHg<t 37T, CO

AL

H

Lo

incubatoroll Al w3t & H. pyloriE 1x10°CFUs (Colony Forming Units)
o] FLEE AlFsle] 24A17HF} 4841 7HE < RGM-1 Al o] A 2lsld . vl %



& 5 wjA= AASGL MTTEAS 300 ul A
3

3}t Formazan<
Formazang 9|7]
ELISA leaderZ o] &

a4 etz

el 300 plel DMSOE #H7)shar

3o 570 nmol A &

NEEE e

_12_



5) Reverse transcriptase—polymerase chain reaction (RT-PCR)

H. pylori7y @92 b ¥nk olygl mRNA 2do% J&gFS F=4 o}
H7] 913l RNAE 28tk 173 ugel RNAe°| oligo DT 1 yL& 3233}
o Z#o] 11 uL7} ¥ =% DEPC (diethyl pyrocarbonate) waterS 3 7}3t
< 72T A 10&3F incubationstil ¢ 7] reaction buffer (5xRT buffer 4
uL, 25uM dNTP 4 pL) 8 uL& FH7kste] 42Tl A 233t incubations}il,
RT enzyme 1 uLE #7}sle] 42T A 50%, 72Col A 15%3F incubationd}
%t} Autoclave water, band master, 10X buffer, dNTP, primer AB ,
template DNA, Taqg polymerase & &% 3lo] 94Co A 287 1715 A3
Sk & 94Tl A 30%, 50CelAl 30%, 72TCAA 3024 3HF7]15 HbE 53
3to] DNAZS F %319t} Primerss reverse transcriptions 9 a4 A& 5
At 15-PGDH 5-GGCATAATCGGATTCACACG-3 (forward)
5-CGAGGCCGTGATCTTCATAA-3 (reverse) a8 ar GAPDH,
5-ACCACAGTCCATGCCATCAC-3 (forward)
5-ACGGATACATTGGGGGTAGG-3 (reverse) . PrimerstT transcription
S YEiA] A8 HRAT. FEH DNAES 3 535te] 1% agarose gel® A 7]

55 ANse] A3E FA5Y

_13_



6) Western blot analysis

H. pylori7t A2]l¥ RGM-1 A= 60mm dishol Al 0, 3, 6, 12, 24X+ &
¢F wjek3t 3 cold phosphate-bufferd saline (PBS)9} &7 harvest® 1L,
lysis buffer [50 mM Tris-HCI (ph 7.4), 150 mM NaCl, 5mM EDTA, 1%
NP-40, protease inhibitors] ¢ 37 1A7F %St iceetol A WAt &
ok e
ato]

ol
22

of 4CellA 13,000 g& 15&%F d4&el g FFHES
&

of K

BCA protein assay kit (Pierce; Rockford, IL, USA)E A}

T2 ZAAFYGT. dwmad AEZS 129% sodium dodecyl sulfate-polyacryl
amide gelZ A8, Eeld @WMldS 7|4 WHoer 2430 F<t

200mA°l A polyvinylidene difluoride membrane (Gelman Laboratory, Ann
Arbor, MI, USA) © & transfer$t %, membranes blocking buffer
(IXPBS, 0.1% Tween-20, 5% skim milk)oll 231 oA 2A17F 7E-&A] 71
% PBST buffer® 10%3%F 3 2 washing 315 th. PBSTol 3% skim
milk ¢} 1:10000.2 A=} FAE A7kl 4TolA overnight A 7] ThA]
Sk 158 7F 3% PBSTE washing 3l % anti-rabbit 22 A S A&
3l 1A17F &< WS A7l F ECL Al2=®lS o] &3fe] A7) 3L

A AT

e
il

of %
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7) Luciferase assay

? AAAE RGM-1 MEE 12well plated] vl F3tA k. vl A 2o E =7}
50%°l w=gstds wW AR wjFder uAlstar 37Ce CO2 w7l
FATZE 1AZE H el transfection 78S Al 3FH Tl Transfectiono] A&
st DNAE lpg 52 Opti-MEM reduced serum medium (Invitrogen
USA) 100 plel &3}t o] 3 lipofectin (Invitrogen, USA) 10 plE
Opti-MEM reduced serum medium (Invitrogen, USA) 100 plel]l &3§t3}o]
Ao 2087 FACE o] F DNAE AT} lipofecting S &3H3te] A9
A 1687 TR Ao Wi YAMEE Opti-MEM reduced serum medium
(Invitrogen, USA)= A H3tAtt. vpA 2o g2 Opti-MEM reduced serum
medium (Invitrogen, USA) 800 ulZ DNA lipofectin =3 200 ulell 7}
sto] Ao Thekdth o] % 37T YCO2rF7]el 24417F &b FATIT
serum$ DMEMB| Y ImL= w33te] 24A17F &<QF 37T wlg7] el A
HjFst Tt o] % widE AMEE PBS &Ho= 23] AHsta AEZEE]
100 pI & 7Fsle] -70CoA 15%3F FAT. o] & cell scraper® A XE
FO] EolA LS9 micro tubeo] E 4T 13,000 rpmol A 253 YA E Y
gt 5 ATAS AEE micro tubed #7131 12 well® luminometer
microwell plateo] 3 welld 20 plE 7}l o] % luciferase assay A eF
A9t Al9FB (BD Pharmingen, USA)E </ 10 mLA¥ ] =44 Berthold
microplate luminometer (Berthold Detection Systems, Germany)E ©]-8 3}

o] luciferase activityE =43}

_15_



8) TAE

Fox=2 YeEl YL T-Test=

TR

B

fite)
No
A
el

%0
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2. d7+Z2%

1) RGM-1 Al ¥ W3 Helicobacter pylori® A X=X Q3

Rat & A9 A AM¥ES RGM-1 AXEFo| H. pyloris 1x10® CFUs
(Colony Forming Units)e] =% 24A13+3 48A17FC & infection 3+ %
MTT assayS ©o|&3lo] cell viabilityES A&t A3, H. pyloris
infection 3+ & A]7Fe] wE RGM-1 A X9 viability7} 2 2Fo]lE U ER A
EUTE 24A17F A Aol 6.4%, 48417 Al Aol 266%2 Al EFA

& MR

° 47} vhebskeh(Fig. 4.

_17_



14 -
12 -

0.8 -
06 -

04 -

Relative cell viability

0.2

0 24 48  (h

Helicobacter pylori (Time)

Fig. 4. Effects of Helicobacter pylori on the viability of RGM-1

cells. RGM-1 cells were treated with H. pylori for indicated time period.
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2) RGM-1 cellel A 15-PGDH<®] & W3 Helicobacter pylori®
4 3.

RGM-1 A ¥ Helicobacter pyloris 1x10® CFUs (Colony Forming
Units) X2 7tz 0, 3, 6, 12, 24A7te. 2 A 2lgt & 15-PGDH & w3}
S Western blot analysisE &3l &<lstsith. 7 23 15-PGDH & o] A
Zholl whe} Z+asts Aoz yelsth (Fig. 5)

o] A3 RGM-1 M X9 H. pyloris 1x10® CFUs (Colony Forming
Units) & %2 24217 A2 Al 15-PGDH @de] HUl2 A28 S & & 3
A

_19_



H. pylori
Con 3 6 12 24 (h)

15-PGDH "D S St cass s

Actin — —— ——— A <——

0 3 6 12

24 (h)

= =
o )
o o

00
(=]

Y
o

Relative 15-PGDH expression
@
o

N
o

o

Helicobacter pylori

Fig. 5. Effects of Helicobacter pylori on expression of 15-PGDH in
RGM-1 cells. RGM-1 cells were treated with 1x10® CFUs (Colony
Forming Units) of H. pylori for Oh, 3h, 6h, 12h, 24h. Actin was used as

an equal loading control for normalization. ***p<0.001.
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3) 15-PGDH mRNA &9 W3 Helicobacter pylori® 9%

MTT E283H3 Western blottingsS %3 15-PGDH &&d Z4E Hl H.
pyloriE 1x10® CFUs (Colony Forming Units) &%= % Oh, 3h, 6h, 12h, 24h
52 RGM-1 A2z AHglstel RNA &8 3tod RT-PCRES F33t3t. 2
s H. pylori A2 A 3ko] F7hgel whek 15-PGDH mRNA Z@o] H3 3t
25 Aot (Fig. 6).
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Helicobacter Pylori
0 3 6 12 24 (h)

120

Ak
80 -
60 -
40 |
20
0 T T T T —
0 3 6 12

24 (h)

=
o
o

Relative 15-PGDH expression

Helicobacter Pylori

Fig. 6. Effects of Helicobacter pylori on mRNA level of 15-PGDH
in RGM-1 cells. The expression of 15-PGDH mRNA level was
determined by quantitative RT-PCR. The level of GAPDH mRNA was

used as an internal control. **p<0.05.
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4) 15-PGDH AA}A X Ao W3 Helicobacter pyloridl 93 Z4

714

TF A GAZA 15-PGDHE] o] Ak graf el wef, of WA
of S A= 7o tig Ag-Eo] oA vk I 7 2A AT
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Fig. 7. Helicobacter pylori-induced activation of the 15-PGDH
promoter. (A) A schematic representation of the 15-PGDH promoter. (B)
RGM-1 cells were co-transfected with 1 pg of 15-PGDH promoter
deletion constructs (-2368, -1024, -388 and -203) ligated to luciferase
gene for 24h and cells were lysed with reporter lysis buffer for the
measurement of luciferase activity. Fold induction in the Iluciferase

activity was normalized to B-galactosidase activity.
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Fig. 8. Effects of Helicobacter pylori on phosphorylation of Elk-1
in RGM-1 cells.
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Fig. 9. Effects of Helicobacter pylori on MAPKs in RGM-1 cells.
The cells were treated with H. pylori 1x10®° CFUs (Colony Forming
Units) for indicated time and then proteins were blotted with ERK,
p—ERK, JNK, p-JNK, p38, p—p38 and actin antibody.
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Fig. 10. Effects of MAPKSs inhibitors on Helicobacter pylori -
induced down regulation of 15-PGDH expression. RGM-1 cells were
pretreated with MAPKs inhibitors such as U0126 (A) SP600125 (B), or
SB203580 (C) for 2 hour, and co-treated H. pylori 1x10® CFUs (Colony
Forming Units) for 24h. Total cell lysates were subjected to Western
blotting with anti-PGDH. The same blot was reprobed with anti-B-actin

as an internal control.
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Fig. 11. The proposed molecular mechanisms on Helicobacter

pylori-induced down regulation of 15-PGDH expression in RGM-1

cell.
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Fig. 12. Effects of curcumin on the Helicobacter pylori-induced

down regulation of 15-PGDH expression in RGM-1 cell.
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ABSTRACT

Expression of 15—Hydoxyprostaglandin
dehydrogenase 1in Helicobacter pylori—induced

normal Rat Gastric Mucosa Cells

Young Wook, Lee
Department of Food & Nutrition,
The Graduate School,

Sungshin Women’s University

Helicobacter pylori (H. pylori) has been known to cause gastritis
which can promote gastric cancer development. Overexpression of
prostaglandin E. (PGE2) has been reported to be implicated in
inflammation and carcinogenesis. The intracellular level of PGE: is
regulated not only by 1its biosynthesis, but also by its degradation
processes. 15—Hydroxyprostaglandin dehydrogenase(15—PGDH) is the

key enzyme that catalyzes the first step in the degradation of PGE..



Multiple lines of evidence support the tumor suppressor function of
15—PGDH in colon, breast, stomach, bladder, and pancreatic cancers. In
the present study, we have examined the expression of 15—PGDH and
chemoprotective effects of curcumin in RGM—1 cells treated with A.
pylori. We observed that expression of 15—PGDH was down—regulated
in H pylori treated RGM-—1 cells. By using deletion constructs of
15—PGDH promoter, we found that Ets—binding site is the most essential
determinant for 15—PGDH activation in RGM—1 cells. We also observed
that A. pyroli inhibited phosphorylation of Elk—1, a major transcription
factor of Ets family. To determine the molecular mechanisms underlying
H  pyroli—induced down regulation of 15—PGDH expression, we
investigated the effect of H  pyroli on phosphorylation of
mitogen—activated protein kinases (MAPKs). A. pyroli treatment induced
phosphorylation of ERK1/2 and the inhibitors of ERK1/2 attenuated the
down—regulation of 15—PGDH expression in H. pyroli treated RGM—1
cells. Moreover, we also observed that curcumin, a major ingredient
and active compound of turmeric, enhanced expression of 15—PGDH in
H. pylori treated RGM—1 cells. These results suggest that H. pylori
infection decreases 15—PGDH expression through down regulation of Ets
transcription factor, which may contribute to development of gastritis and

gastric cancer.
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