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The Effect of Rosiglitazone on the Cell Proliferation and the Expressions
of p27 and Skp2 in Helicobacter pylori Infected
Human Gastric Epithelial Cells

Sung-Soo Kim, M.D., Young-Seok Cho, M.D., Hyung-Keun Kim, M.D., Ok-Ran Shin, M.D.*,
Hiun-Suk Chae, M.D., Myung-Gyu Choi, M.D., and In-Sik Chung, M.D.

Departments of Internal Medicine and Pathology*, The Catholic University of Korea College of Medicine, Seoul, Korea

Background/Aims: Ligands for peroxisome proliferator-activated receptor 7 (PPAR 7 ), a member of the ligand-acti-
vated nuclear receptor superfamily, exhibit anti-tumoral effects and are associated with de novo synthesis of pro-
teins involved in regulating the cell cycle and cell survival/death. Helicobacter pylori (H. pylori) is an etiologic
agent for gastric adenocarcinoma, and raises the cell turnover of gastric epithelium. The aim of this study was to
investigate the effect of PPAR 7 ligand rosiglitazone on the cell proliferation and the expressions of p27 and
Skp2 protein in H. pylori infected gastric epithelial cells. Methods: We examined the expression of PPAR7Y by
Western blot in H. pylori infected AGS human gastric epithelial cells. The effect of rosiglitazone on the survival
of H. pylori infected AGS cells was assessed by cell viability assay. After the treatment of rosiglitazone in H. py-
lori infected AGS cells, the expressions of p27 and Skp2 were assessed by Western blot. Results: The expression
of PPAR Y protein was increased in H. pylori infected AGS cells. Cell growth was inhibited and decreased in
dose- and time- dependent manner in H. pylori infected AGS cells treated with rosiglitazone. A decrease in Skp2
expression and a reciprocal increase in p27 expression were found in dose- and time-dependent manner in H. py-
lori infected AGS cells treated with rosiglitazone. Conclusions: Rosiglitazone inhibited the growth of H. pylori
infected AGS cells. Rosiglitazone attenuated Skp2 expression, thereby promoting p27 accumulation in H. pylori
infected human gastric epithelial cells. Further studies will be needed to find the effects of accumulation on cell
turnover in H. pylori infection and the role in the H. pylori-associated gastric carcinogenesis. (Korean J Gas-
troenterol 2010;55:225-231)
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Peroxisome proliferator-activated receptor (PPAR) 7 & ¥ <~
S| (nuclear receptor superfamily)®] DE2 2 vll9]ZKligand)
o Slstol HAIBHE AAToleh! PPAR y SIS
2 uQle719Ey o] X EAE AgE o] gAk
T ASE? el ARAL aiel SI9k° 7kl
ofel oPuFSl AAE Slalsks Aoz A ek
PPAR 7 Hli9|zlel]l 23t PPARy A 3= AEFIAHAE
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Helicobacter pylori (H. pylori)~= "4 $193, &3HA #9
A4S 9 MALT =259 93 Q1o g H. pylorz-/] A
£2Ql 742 AIE A3kE(cell turnover)ell H3HE Yo7

ool A4S WhAlell = o2t FIAE *’_5‘4}54' A EA}
HAe] BFgo] Bofshs AR #A Ak’ H. pylorie
Ax2F7] 2407 el E Ak X =, $4o|AZell H
pyloris ZHAAIZIH p27 AR A Abel] FgkE w|X|A] ke
WA ZR2ElobE o] p27 T Ralvt SUkske Zle® &
#HA] ek AANAE= H. pylori Ao Qe A3t
Ao 2 R p27 whufo] ZhAEw o]= cyclin D19
S7ke} dfte] QI AT X8 F p27 whe] Ao 7 I
BEh M2 w3k | pylori ol 9]k gk 9]dellA p27 whule)
4 Skp2¢t c-myc wHle] FTkel ddte] Qe Aow &
HA4 ok

p27"7'- cyclin dependent kinase inhibitor (CDKI)E A ZF
= cyclin E/cdk2 530l ZAgslo] G17]ollA S
712 AYE e B Ankels Qg b wat po7
= Al v8AHQ AAE AAlshe T oA AR E
Zh&shedl s, s, ARk IS, HelrAl
b oy gl flghellA = ko] Zhaw] a1 Feke] R} o
FaAz) Qe ZAom A ek pp7re QA &
&l ok WAl AR Fel fAAF ] Eddol
U §42 £4e] ALl §l3 mRNAZ S| BHol|x A 9] ¥
b glek p27 wh Wb AR ghAloflA] ubiquitin-
proteasome 7d Zol| &Jsto] wiyfE]= vl 23l 7]l o3
o] zA=}" Ubiquitin-proteasome 742 F& Ag]# <l
Aelloll A AlE W ghul o] el el chul Fafjol] tofsl=t
ol Alx o] ~EdZ Aol A9 lysosomeol] 93 H]&
o]l thul Rajjol it B 5= gk Ubiquitin® &
FA1E e proteasome Woll A E-3ll=] =4l ubiquitin FA]
82 El, B2, E39] 37kA] Aol ofsle] 3Kt} o] &
E3v E2847F A% 324 whel] ubiquiting 3EH o2
A= ligaseZA Y] AgS i) p27 whwfo] sk
ubquitin ligase B4 5= Skpl, cullin-1, rbx-13} p27 specific

7]._ z;ﬁ*—
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F-box protein®] S-phase kinase-associated protein 2 (Skp2)&E
TAE SCF E-3H(complex)el] 2l A=l o] & Skp2
= 273 A3Agsle] p272 SCEF EdAlZ sl
ubiqutin FA] g3} ol Bl 5 dod|= Fagt o
gt skp2 fAAF AE FHollA p27o] HAEE A
oF Skp27h AYA| Well A p27 Eallell Fodt L5 9
% & 5 ey

M‘i
ol kErulo

ofo]] B odtollA]= PPARy HI$|A}Q] rosiglitazone©] H.
pyloriz ZHAAI7] 1EZAE Aol vl & gk dolid
31, H. pylori %3 1733 A|Zol|A] PPARy whi wigiwt
rosiglitazone X 2|7} p27 i) skp2 wh W of] w]X]| = of
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1. H. pylori &

H. pylori?t5= ATCC 435045 o]-&3}dtl. H pyloris
5% (volfvol) bovine calf serum (PAA Laboratories, Inc.,
Parkerford, PA, USA)¥} A4 (amphotericin B 2.5 x g/mL,
vancomycin 10z g/mL, trimethoprim 5 /£g/mL, polymyxin B
2.5 TU/mL, Sigma Chemical Co. St. Louis, MO, USA)7} 47}
%l Brucella broth (Difco Laboratories, Inc., Detroit, MI, USA)
ol H. pylori7} 1x10° CFU/mL (ODew=1)°] 2 wi7}4] 10%
o, ZAeA Adufekal e,

2. AGS M= i & H. pylori &#¥

o]l A-8-% AGS A|*ESF= American Type Culture Collec-
tion (Rockville, MD, USA)oll4] 93+ ATCC CRL 1739%
o] g3lgltt. A|EFE Ham's F-12 (pH 7.4, Sigma-Aldrich,
Inc., St. Louis, MO, USA)®] g o] gslla o B2k
3}st $-ello}l & A (HyClone Laboratories, Logan, Utah, USA)<
10% (viv)E 410] &-A821(100 uniymL penicillin, 100 /g/mL
streptomycin) & &3 & 37°C, 5% CO, Z710l|4] A=k
sioick. AL EAEA ok wigH R AGS AIEE
48217 wiokst ¥ AE: ] HlEo| 1:1000] =HEF H.
pyloris ZrAAZck. AT A w2 A¥oll wle} 6-well
cell culture plate *5= 100 mm cell culture plates A-8-3}1
3L H. pylori ¥ Z4-2 McFarland scales ©]-8-3}3c).

3. H. pylori & AGS MIZEOGIA PPARy Ehuj g5
Y rosiglitazone XA2| & p271} Skp2 Tl s

H. pylori 7+%3 AGSA|Zol| 4] PPAR 7 2] whi wlal-S- gto}
R7) 9Jslo] Western blot WP o & ZAsl9lch w3l AGS

AZell H. pylorig 744171 - rosiglitazones F=HE %



2felo] p27 S} Skp2 B Wkl )X fakE Qlohu
7] $18to] Western blots Al#¥s}ich. PPARy  wH9]}Ql
rosiglitazone (GlaxoSmithKline Pharmaceuticals, Worthing, UK)
2 dimethyl sulfoxide (DMSO)ol] <A &-3NA1A AH-A|7}
A —20°Cell B3sldek. H pyloris 7AA1A wlokdt AGS
AE 8l H pylori 7493 3 rosiglitazones X 2]slo] uljoFst
AGS A|ZEE FE2528 (50 mM Tris, pH 7.5, 40 mM NaCl,
1% Triton X-100, 2 mM EDTA, 1 g/mL Leupeptin, 2 mM
DTIT 3 1 mM PMSP 22 detsla dLo) 108 7+ ¥
% 1087 7+ 9AE=E] (14,000xg, 4°0)stiek. Eelgt AlxA
229 WA okS Bradford WO 2 243 3 95°Cell
Al 58 7 7193k & 12% SDS-polyacrylamide gel (Bio-Rad
Laboratories, Hercules, CA, USA)l|4] 1A]7F F<F A7) 9%
)31 nitrocellulose membrane (Schleicher & Schuell BioScience,
Inc., Keene, NH, USA)ol| TH8A-S- o|5-A]Z t}. Membrane-S-
5% SRR 47} ¢-9% TBS-T (10 nM Tris, 100 nM NaCl,
0.5% Tween 20)& 303 7+ Xehslal 1:1,0002-2 3] 45 1%
FAE 4°CollA v 4417 3 TBS-TE 33] Azt
A=A &2 FAE AAs) 14 A Z PPARy w
w) &S QlolH 7] $]slo] anti-PPAR 7 rabbit polyclonal
antibody (Santa Cruz Biotechnology, Santa Cruz, CA, USA)&
Agstgiet. p27 skl S SJelAE anti-p27<”' mouse
monoclonal antibody (Zymed Laboratories, San Francisco, CA,
USA)E AH&sl3lar, Skp2 whil] W5 obiR 7] fjsiod 1
2} S}A|Z anti-Skp2 polyclonal antibody (Zymed)E AH&&}1
o}, HRP7} 3 22 GAE 1:1,0009] &2 ALolA |
A7 ] HESAIZ] 3 TBS-TE 10 7 33] AlXste] Zgt
Al 2 gHE A|ASFI ). Enhanced chemiluminscence
(ECL, Amersham International PLC, Bucks, UK) -£4-8 *]z]
& 3 Xeray Dgoll gHelel LAlsRleh Eape] ghilo] A
M=EIRE A1) oI F-= anti- B-actin antibody (Sigma-Aldrich)
5 S3to] Eslglek. ol WS A wkslelr] flste]
7Nd = EA|(scanning densitometry) & ©]-83}o] Tl u(band)
= ZAslo] $X)3}sl9 T, B-actin TH wlol] 3t v]-& =2
SERTES

4. H. pylori 2 AGS MIZO|M rosiglitazone *2|

% MOl ME & 24

Rosiglitazone©] H. pylori 7453 AGS A|E2] AE-Fol| u|x|
v 9GS golir] fslA 96-well flat bottom microtiter
plate®] ZF welloll 5x10°70] H. pylori 7+ AGS AIZE 24
A 7F 24k ujok3l 3 rosiglitazone s FEHE X elsto] wj
oFstit}l. o] F Cell Proliferation Reagent WST-1 kit (Boe-
hringer-Manheim GmbH, Manheim, Germany)&- ©]-8-s}o] A+

olglis AIE £ BASGh of EAe dolgli Al

A= 2] 69l. Rosiglitazone®] p27 B Skp2 W&ol w|X|= 43k 227

ol A mitochondrial dehydrogenaseoll 2]l 2-(4-iodophenyl)-
3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2H-tetrazolium,
monosodium salt (WST-1)7} £-3ll=]= Z1& F783te] 4olal
© Az b 4 A5 8 B84 58 FAske Ul
' 7+ well®] F53 55 450 nmollA] Microculture plate reader
(Molecular Devices, Sunnyvale, CA, USA)E o]-&s}o] ZH 3}
Ak ALEEL obF A= kA %52 H. pylori 7H9d AGS
AZE Hzdo R sto] Aol WEE= vehlich

5. 84 24

-] Xpol= Student’s t-testE ©]83to] HrslA) FA

2 AL p<0.05S 7IFo 2 stk
= | i

1. H. pylori 2% AGS MZ0IM PPARy &

Western blot 4102 218k Az}, ol Ak 34| ¢
AGS A|Eol4 PPARy whulo] WA= 9lc). H. pyloris
ZrAAA 48417 B]F w3t 3 AGS A|Eol|A] PPARy T
u wkedo] FrbsldchFig. ).

rlo

2. RosiglitazoneO| H. pylori Z2 AGS M| AMZH0f|
O|Xl= Hek

AGS Al H. pylorig ZHAAA 24A17F &< siFst ¥
rosiglitazone &2 X 2]3}31-5 ull DMSORF A28t 73} H|sL
sto] & Bl A7F S|EH o2 H. pyloriztsd AGS AlE A
o] A=) AlE A7 A= rosiglitazone 1 M-S 4]
2lgt A4S 48X 7HRE] AAto] I AI=|9aL, rosiglitazone 10
£M B 100 £M2] 7350l 2441718 A= QA ckFig. 2).

HP (-) HP (+)

e — PPAR

B-actin

Fig. 1. PPAR 7 protein expression in H. pylori non-infected and
infected AGS cells. Western blot analyses were performed using
anti-PPAR 7 monoclonal antibody. The PPAR 7 protein and /-
actin as control expression was detected in H. pylori non-infected
and infected AGS cells. H. pylori infection increased PPAR 7
protein expression.
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e

3. RosiglitazoneOl H. pylori 221 AGS MIZO0{A
p271t Skp2 CHY WHO| D|X|= F&

o X2l = }A] 252 AGS Al|FollA Western blotH}H
2 p27 vy} Skp2 Wk wFA-S- ZA3lod densitometry
o] &ste] B S wll AlZtel whE Hi3E HolA& &
thFig. 3A). AGS Aol H. pyloris ZFFAA 247k &
uljoFsl & rosiglitazone 100 M-S 48417 <t X289
uff A7k o] EX 0 & p27 vhi Wkl F7hslo AL Skp2 oF
e 2 744319 chFig. 3B). Rosiglitazones 22t 1M, 10
©M, 100 #M2] FEE 4847k 3 Helgt ¥ &5 o|&F
o7 p27 whil ko] Z7}bel9l Al(Fig. 4A), Skp2 wH wha
< FH4=3lAhFig. 4B).

[t o

1

& oo O ¥

il &

o] AAfollA= H pyloris ZAAA17] AGS All¥Eol|A]
PPAR 7 WH&l-g #Relsla, PPARy Hl9IA}Q] rosiglitazoneS
0|83k PPAR y 437} AlEF7] 2RI p27 Wrdel]
u|x)= d gk} p27 vk Eaflol] Todsh= Skp2 Wl el w[X]
= A% ARSIk ol¥l A4 AF H. pylori A
AGS A|EollA PPARy W8S Z7HAA, oA A7 oA
H. pylori 153 3k2}2] 9187120l 4] PPARy '&lo] Z7}
gheke AIE AGS Aol ehA J5st8iet. H. pyloris:
ZAAIA wlekdt 3 rosiglitazones X 2l81lS wll AGS Al
E AApo] JAIEQd). =3t rosiglitazone A= H. pylori
7Sl AGS Al|ZollA] p27 vl WHS F7FAIF| AL Skp2 Thi
18-S AAlGek olHdt ZHATe 7| HaEgd
PPARy A7} oA FokollA AEF7] =1 e o

T

120 -
100
X 80-
=2
8 60
>
8 404 —e DMSO
—a— 1 uM
20 +10].1M
—e— 100 uM
0 T T T 1
Oh 24 h 48 h 72 h

Fig. 2. Effects of rosiglitazone on H. pylori infected AGS cell
proliferation. Cell proliferation was determined using the WST-1
assay. Rosiglitazone inhibited cell proliferation in H. pylori in-
fected AGS cells in a dose- and time-dependent manner (*p
<0.01, when compared to vehicle only).
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F& vX = 712 H. pylori ZFFANA = d&E vlX Al
LRSS M3 F e AR

H. pylori 33l 2J3k 9]AIQke] WhAlolli= A SA1T Al
FzEAe] Bdo] Fofghrl w]HEHQl AT H
pylori7} o123t E78 & sl vloll= H pyloricll 23l
AskE = ASAE P27 e ASE sk H pylori
of] 7ol 914w A EFolA] ERK1/2, p38, INK46 3 INK54
MAP kinase7} &4 3ke]m, oleidt A5 A= 729 A3}
£ AEAEAS 2 Ao dEA Ik 3, |
pylori 1 ARA 02 AEF7) 2R}l &S n]A|
<0l cyclin D12] #AJ3}e} ofo] wpE AEF7]e] FgP
oF4] Wi gtol]l Pofshs F93F Ato|tk? cyclin D1 W<
%7} ¢]ell CDKIS! p16™*, p53 Wral o] F7he} p27 P! widl

o2

|
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Fig. 3. (A) p27 and Skp2 expression in non-treated AGS cells.
Western blot analyses were performed using anti-p27 monoclonal
antibody and anti-Skp2 polyclonal antibody. By densitometric
analysis, the p27 protein and Skp2 protein expression was de-
tected at several time points after normalization for [ -actin. (B)
p27 and Skp2 expression in H. pylori infected AGS cells by
rosiglitazone. The p27 protein, Skp2 protein and /3 -actin as con-
trol expression was detected in H. pylori infected AGS cell at
several time points after treatment with 100 #M rosiglitaone for
48 h. Rosiglitazone decreased Skp2 expression and increased p27
expression in H. pylori infected AGS cells in time-dependent
manner.
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Fig. 4. p27 (A) and Skp2 (B) expression in H. pylori infected AGS cells by rosiglitazone. The expression levels of p27 protein and
Skp2 protein were shown as densitometric values for the ratio of p27//83-actin and Skp2/ S -actin, respectively. After 48 h, rosiglitazone
decreased Skp2 expression and increased p27 expression in H. pylori infected AGS cells in dose-dependent manner. (*p<0.01, Tp

<0.001, respectively, compared to the control).

©] Z+4&7} H. pylori 7ol 218k AIE FA1zt Al EAE Aol
PoJsle Aoz deiz] 9rh? o AFAE AGS A|E
ol H. pyloris ZHAA1Z= Wl p27 5 o] zhamsle] 7]
Eo| Bl fAR AnE Bk p27<e Fekd A f4
L2 o}t ek, AHAY, dIg, HelrA gt ok
Yz} fletellA e o] Zhaw]a Foko A3yt A44at
Ak iz Ao QbeiA ERE oby FapolA p27 bl
ZHAE 2 ubiquitin-proteasome”d Zoll 2]sko] mi=]=
W 2o Ftell el WAl Aog deiA Ykt 1
s o]#g 71 elolle AAANA S ZH (transcripti-
onal regulation), Z%1A} H|&l &} (promoter methylation), mRNA
F3ll, p27 o] A|EA EZ](cytoplasmic sequestration) 2!
Z 2ol nloEA while) So| iz H pylori
ZredollA] p27 vl Wado] st 712 HEs] BhelAd
PA okt ST AIZ H. pyloris D717 =FA17 A
oll4] p27 mRNA ol W7} glgleom, p27 whale
ubiquitin H|2]EA, ZR2HlolE &4 HEE F3ll 43t
= Aoz AL ey WA H. pylori 353 RElol|A
+ mRNA W&o s gksle] p27 Wl e A4
T chAllA ] =N ofEl HATHAA S 2%
Folshs Aoz A7k wdk B pylori o] <3 wHA
Hedoll A p27 hule] ZhAE Skp2¢t o-Myc THule] 7ok
adato] Qlek” Skp2= p27 Qo= e-Myc,” p57<™*° Smad4”’
gl E2F-1® 5 ofd] AIZ W) ghid wkelS ubiquitinationS
ol Z=Asle] ZR2HlokE oEA thillE SRk
Skp2= IS, SRR, iR 9 fiskellA St
she, p27 WHelat AABBRAE W 1
2] 2717} ubiqutinationS £-5}o p27 whHie]

R3HE F7A
AR B Skprh B2 A1AE B3 p27ell A S vIXE

A A gk FHIole  FSAdA AR
Phosphatase and tensin homolog deleted on chromosome ten
(PTEN)®] Skp2 2H¥l& z=Aslo] p27 el of3kg m]x|H,
S1gboll 4] PTEN} p27 Wl o] Zhae= Skp2 W S7kel 4
HBAZL de Aoz G QUek?

PPAR 7 & vt QA QhollA] @, 15d-PGLE M
S PPAR 7 WIS AEZA oldg AZAAT %
Ao gy FHAE AdE AAL 7 e 42 4HA
ouh? ol el F-oll A rosiglitazone] &l H. pylori 4% AGS
AZe] AAS JAsIct Gupta 5 15d-PG), EE
rosiglitazones AX XSt & H pyloris AGS Aol ZdA|
ZA= Wl H pylorioll &3l ¥l = ATAEATL ZHas]H,
o] H. pylorioll 213+ nuclear factor (NF)- £ B 4 3}2] A
o} fHEE Hasglelk 2L} o] oA AGS AlE
rosiglitazone & 2 A XXt & H. pyloris ZqAZH3L Al
AEET AEF7) vX e 3k TABEA oot £
79 ZAzteh= AAARI vt olel g A o' AZsich
] QoA AAHEL PPARy BA37E B4 $ HulollA
b S A AlEApdAe] Al B BE A
HellA = AEALDAZ FEsby Al A2 A
o7 FAs oLt o]ol] i3k 7} A7} o] FolAof
o2 AZL? T Aol PPARy SIS tro-
glitazoneo] 7FFA|Eell A CDKIQ p21™7/P a} pp7*P! o] wuk
ds T7HTIE 7R Gl AIEFT] BAE dodle
Aoz Husigik ™ o] edFollA p21 mRNAS] 771 9L
Aw Wk, p27°7'> mRNAS] HstE Yo7]A] ekar i)
whnt Zhazstod p27 v o] 4t 5 e s Al
A= Rk wegt il Eaf] ZhAw Skp2o] slekzAd A%
o] Adch ool o]d] A= 7]Eol EA¥l H. pylori

web wot oL ¢ O R H mu
ook

oy [
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o oy

dol] ok p27 vl W 7+A4-7} rosiglitazoneX] Bl 2 o gk
W= A|9f p27 Feloll Frofshi= Skp2 W ke kA
ol 7] sk H pylori 7+ AGS A|EolA rosi-
glitazone X213k ¥ p27 whilla} Skp2 vkl whal3- ZAs)
of & gl A7t oEHoF p7 v whdo] Frlslal
Skp2 whil] ko] Zhamsle Zle Al = et o3k
A= Kim SPo] QA H. pylori 91%39llA H. pylori Al
28 & p275h] o] Frskal Skp2 v Wl o] zhAmgt
the A3 HolF 79 LXJsigiel. a2 ol ¥l
of 4] PPARy AAAIE o] &s7t PPARY A7} Ao
" FEs ol&3 AdS WA eyl wiiell
rosiglitazone®] PPAR 7 2]& HAZE F3l A&3l9= A=
ol 4= 9lgit). w=gt rosiglitazone X217} H. pylori 743
A EE] AZFT| AEAL AL v 2= e o
kA 33k Zlo] oWl ATe] AlgHlelgta & o gk
ZAEOCZ H pylori 73% AGS A|ZEol|A PPAR y w9 ®t
o] =73k}, Rosiglitazone X 2]+= H. pylori 7+ AGS Al
e AAlskaL, Skp2 whl W o] Zhasslo] p27 Tl
S A= 71 R p27 v o] SRtk

QA H. pylori Zrdoll4] PPARy wS1=}7} AEF7)

(T

2

N 0% fo e rgh
o o

Aol WA kel vig 37h A7t Wey Ao
Ay,

(=] ok
I =

= X: Peroxisome proliferator-activated receptor 7 (PPAR 7)
+ ¥ F&A|E PPARy iSIAE AlEFT] 24 UAkeE Al
EAFE Ao]] A E Q17| WHEol| d3kg mX ofA] ke
AR A 5= 9k H pylori 733l 23t 9JAqte] b
e JATAE 243 AZALAL] BFYol doldet
olol] AAE H. pylori 743 14F A ZEl| A rosiglitazone
o] Al Aol u|X|& gk} p27 thl} Skp2 wh e
of] X &= k& Kz} 3gich. CHA A B A 4T]AE
2l AGS AEol H. pylorig FH3A171 ¥ PPARy H-
Western blot-= o]-&3}o] ZA3}A ). Rosiglitazones *] 2|k
3 H. pylori %1 AGS A|Z9] AEES SAsIU H
pyloris 7Z+3X7] AGS Al|3Eol|A] rosiglitazones *]2]3F &
p27 whulz} Skp2 whHH WFE-2- Western blots o]-83le] £74
shoAck. &k H. pylori 7453 AGS AlEellA] PPAR y & o]
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