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A bEERREE & 2T 7o AMLEE 66 BIOEBEACI33
Al oW TEETFRE e 7 7 4 V7 —
¥ F1E7z. 2D 66 o B R E LA IS
& o T524AEMM (complete remission | CR) {2F]
FELHEBNESLBFIAF D, 58D 15 Pl EMEA
R U722 83 15 Pl — LRI BT L
TBYOBOD TFRAERLRIINV—TEVWR 5., &
OFELEFEICR I LB & R L BE
DOETIEETIRBE T T 7 L VITES DTH
BAWP?ENERET L2004 T 4 THEED
Tu—7t vy b (3773 FHEEDEETFICHY)
DFMF—F i, WMZ N —THCTRIBIEEIC
R s8FEEERL, 305 E
LOPD TN — T TEECRAR L R TH]IET
BAZY—o v LzET B, BRI 30
T OBIET AR SN, 185 NIEET 0%
BHra 77 A Wi ENENDE IR )
T3 K X {7 b Db £\, % Z Tcorrespon-
dence analysistE?Z X o T, T 5 30 FIHDOTE
HWENRY — U befrRdNART HIEREE
TuT A NEIFEEBHLL: (ThbbRE
B R ARSI S 7 —  F N Eh e 6 A I EER
FIMHAMER L2 LICh D). IS REE
ZF SHgE AT E LRSS v P v g
W LD K 3ATH 5., F DR REREWC
IR BRDPER] & RROER] & 1322 M AN E
AEIZHS. U CHEES B 2 &A% o 72,
WxBEWMITNV—TIZEEFRIATO 7 74V
OHE TR > 72EFIET 5 D72,

D LD el LoMEIEEFHRIIZ) VS
LCWwEDTHHIN?HIAR I ATAS L,
BEY T NEZZH ETRIM OIS THS
Z s, FZTERDORBLER LTOZ
gl EoOfEAS - 03 KA —03 BLEic Lk o TKRE
< 2T, FoRM A7 % Kaplan-Meier
BICE o THBITL TA. M3BTHL 22 L9
WMEHI R ELS FERSELLZ LS., Ly
DA B HIE TP HRBEEET 2K A AICH
REFHOBERTFORBEZWET H 72T TH

E15
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All patients
1.0
GC B-like
ey HH—t—
Reed ]
o 19 patients, 6 deaths
4]
@ 05 r
0
Activated B-like
21 patients, 16 deaths
P=0.01
OO 1 | L ] I j
0 2 4 6 8 10 12

Qverall survival (years)

B4 UFEAEXRHEBEEY NEBEOFE Lk 14
X hwE)

U AEARaEER ) ) BEEE, U/ ED
BIEFEREIOT 7 IV SERADBY /R
RN — D\l T IVEE (GC Blike) 1 & [5E
HRIB U o) GRICEU-BE(Activated B-like) JICH1F,
HEDERTREISTICURE. BEDERICTE
TEETHAT EHHS.

EOEMFHE TR & FTHLI R
2®, IS OFHRBEEETRE, DEToEHE
BALERIC X BT CRE 7z 100 FEEE L B o
FHREEREFRICHETH L DR, fl
AL L7/ 2480 & U3 2 2 & CTHbid
ML E A XMER L, PEOBERKETT
FHFIWTEIC R oD TR BV EZEZ LN
5.
4. ML L )SEEDF %R

£ D) USBIIRZLBERAHETH Y,
B R E ST DRI ICE D W TERE O RE T §HR
E - FHRPHNET) BEATEETH L, £IT
DNAF v 7% 72 S8 BURHT AR AR B AT A
SENB Lo

BY ¥ 8BRS DN E AMEHINEEL Y > SfE I
HH WK Tt d BB ICE 8T % JEHodgkin
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VY /SEDY 757 4 7 CHDL, FEERAFLIEL
IECHOPHRER ET v b4 7)) YRR Z P
Lok LIALEREN BN TH 5 0%, "L T o
TR OFITIZERERIET D DODE .
Alizadeh 5 1EDNAF v 7% FHwv T FE AR
o) Y NEORTHREPL R VWTFREFIELE T
BARMEE ZET A MR LW, 2o
HADO 202 F 38R GBY & 238k X &
) OSEDCDNAT A4 75 ) — 2 hEo e
cDNA7Z &5H 17856 EIZT A AKy NLI2ARY
LF v TRAEL, O AMARHIE ) > /308,
PEHEEY) TSR X OB o E IR O B
SN EHGCTDNAF v TR E217 o 7=,
F O DIEEAL VRSN >
PHRET Y v, B X O A N 2 R L S
7oRIEB, TU Y238k7 SlC2oWTHIRET LT
5.

Z KR, OUF AMKMIEY >/ EICIZER
LB Y SBRICEBIRF R RS — AT 5
BEEEMALB Y BRI T W B BEDEET 5 &
EDREN, LrDbWEE CTFRICEELREN
HOOLNLZEBHLP -7z, TbbBEE
HALB Y ¥ 8BRS 7 RE ) 5 7 B U v osBRESE
@ 5 FEEFE (16%) FIIA LB > 7B
TZHRE» S b yMEBRBEOZN (76%) 12
HRTHEBCEYOTHE (K1), ZoZ&id
DNAF v 712 X 2 @7 CIEHodgkinfE 1) >3
FEOH 72 TN —ThRERENREEC L, L
Db ZOGEFTFHRINEICABRRERE G2
HTLERBLTBY, SHBROBROBICHT
LDNAF v 7Ol R LI-bo s L
TEHJZEBEV. ¥ 72Rosenwald b b KB IZ
Alizadeh & & —3 ¥ 2RISR EZEWE LT 5,

& & B H3Shipp 5 AT o 12ENTClE R % o 728G
BB SN TWSED, $E513%°13 ) DLBCL (dif-
fuse large B-cell lymphoma) B3 58 Fl D EE U
V3 X U mRNAZ i L, Affymetrix#tHU
6800DNAF v FIC X B2 BAFRHATT 7 74V
BB, GBI E SR MR LT v BB
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2229

3261 THEEED 5 WixFE3EP o] 26 Blicy
U, MR D X EINTLBEEFEY PR
HL7:, EHRINLBEMETORAENLEE
EFFBETHLL. TORETFHBERBFHLEAR
L BT B5 13HEOBMEFOEES .
IS 13FEEOBIEFOEEE D Hweighted-
votelEIZ X » THREBTFHL T L2B, [ REFEE]
LW S NTRERI O 5 AFAEFRIT 70% TH D,
REBEOZFN (12%) XV AEE (P <000004) 2
RBIFTH o7z, ShippbDF—F 2BV T HRo-
senwald 5 O3ET 5 7 N — S COBIMLIEIZE
BB LT H I EATTELD, BIREZ
LIZZFORBLIZEE PRIZY 7 LTnrdo
72, ZOEE, DNAF v I X 5B E{bdshk
PHBEMEOENLOTHE Z L #HEFIZRL T
W5, ZOA—FHOFERIL, £ - 7/DNAF Y
T VAT AR FAGTW S EB X OHATESI D
LBl ETFHEINS.

BEbH IS

DNAF v 7 X 5 FHFENEDRFER, b
R K EETFOMEAICBI 5 RN R
HEchrBETHAL [MHROSEIMT 7 —
gl bwHr 7o vy —mBLCHEHIEL VY — >
SHELTWD, EWVWRLDOTIERVWIESL R ?
HATODNAT v 7EBRIIFE G EMETDH ) B
DDA, XY — VERERDOIGED BB IR
WAL WEETEy PCOETEL LIRS
EFRENG, FODIIIMEI Y B RKEOK
BN — 5 NEETHS . '
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) DI - MDS DAZRENOHIBEET : BRORERERD

T

YA 007 LA [C KB MENECTFFRIREEN C
BlesTNEHAR

PaEFIT

B b/ LATOY O FAET UObNONOBHDOEEE 11— FTEGTD
ERENESHCEDDDHD. DNARAAIOFPVAZHVWSTET,
NSYHEHEOEGFOFIREBZTEOME  BEATHEIC SXS L
HEREICE o Tz, RE, RUEREERMRCEHETREREEESTTE
FEMREEEEDRET / TIVET A JO7 VA THEIRL, BSNIER
FRRTOI 74O SEEORBEFEICU /I ITIEDEAIU—
ZUITRRIDBEINCHBIBEONATVD. BESNICFEREERGTE
DORFEBEHLILEEFBEOFRETATICLHINSOTOV Y MOR
BETHD, SBEBEFRRIOT 7 A IIChEDWEMEEIEERE O
LWDEEEDRES NS EBFENDS.

ELTHEY, FRA M ARRBHhA -8R 5.

Ui

30 fEEEFICB LA M AOBBEY] %
TAHRKBEFEETHL e b/ aT7ude s M Hon
22003 F 4 AICHTEEEZBI v, b MEBgED
euchromatin $#HH D 1313 L EHEET| PR E S hi:
(http: /www.ncbinlmnih.gov/genome/seq/). & +®
bo&HE - FTAREBETHIEBEL2H~2H
5 THEAMMLIC R 2 L TFRIN TV AL, PO TETHo 72
E FOSBRETF T NVOERIPTNEVIHLPZESD

‘Key Word T
TR DNA?{(?D?I}{(
 meEEMEmE 00
BEMBRAERE
EEFRETOT AL

COBREBETHEREADIEIEHTH LT/ 3
2 A 7T FI TR, BEFEEEEOBTICEY
THEELREZE) S EE 2w, SBOEEN
TIZBVWTH, [BATEDEIH T THRL M
BT 7= VID L oEEOREM LKA BRET 2%
BILFETAIENFEEICRL, 7/ 37 AFHo%
TH DNA F v T3 CIoEROE B T B 2y —
Wb I LHPRENT &2,

DNAF v 7IEAT4 FHF AR EDNS ik 1
12, T 2 BIETHRED cDNA B BHWidd ) TR
LAF FEHBEECRBELLZOOTH Y, WHIIBEE
ErFy 7oy bEEWZEIY. —HODNAFv 7
FIRET~BEEED DNA WA SEBE SR TEY,
—EDOEBRTINLHE L OBETOREEE RN
W C& 5.
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(A)

(B8)

1
084
0.8 e High-risk group (n=17)
s | OW-Tisk group (n=19)
L 041
[T " 4
0.2
p=0.02
0

L Ll I D ML ]

0O 10 20 30 40 50 80

Month

H® BREMROFRETOT 7 MILICLDTETR (Yagi Teral, 20037 & HELZE3IA)
(A) BEMAEFEAN(GP) &L TRAREN (PP RTINS R 22 RETERVB LA L 25 133 HEARE s h2, Thbilfz

FORHABCTIRTI FAZ ) v Ve BT ote,
KELDPNLZHETFHRE LU,

COLIIDNAF vy 72V ALEILET, ThFETE
BHBIZ % 5w &) RIERZBET R — ¥ 20T
THIENTEDLLIC o, 2 LTELNIEE
DRAEFRHOBIMR, BRE Y- L 2[RBET
BW7u 7 74 (gene expression profile) | & & 5.
COTRT 7 ANEL BB ETERBEOWEY - BRI
BREZDTEREVWREEZOND.

1. 2SR (acute myeloid
leukemia : AML)DF&FH

AML JR# 7 MBMB B AAL L CELZHEETH
D, TRETEEETRNTA—F—FHBRETFRIZT ¥
745 ERWESNTE Y, BAEREOY CHILE
DEWBLOCFHRTFUNE B2 )06, BEFHMIRIC
HLTDRAFF VI —¥, TAF5—Vh L0k
1, @FACS AV -MIKRE < — % — O, @i
BFREOHEEOWN (R0 7)) Y EEFR T Ml
EE VL7 —BETOFEME, BCR-ABL Bf5T,
PML —RAR ¢ BZTH EOKHE), O aMAOMHT
GEOMENHFINLY, IS BENICHRITS
SETFRIEHBRE) ¥ 7 LB SE 4254,
FROBHETRTBI 2 ) DEEMETH Y S L OBEM

- SRR R

vol.5 no.1 2006

(B) LEHEEFOREETT AN Y PV ETRTE I T AY ) 7L,

Wb LEEEL. —H, FIZE—HRODNA Fv 7%
M5 2 & TSRO TETHE LI D BT < THH T
BEE Z2hiE, BRNE XY BRI R Y o R G o 2 ik
TOBWO—HES LATETHAS. BlPOmED
ZIREEHE LT B0 WICHA L, ThETAML
BEEMEERZHWS DNA v TERICE ) BEF
BEFWT BRAVBBI bl TE
" Yagi 57 /MR AML B 54 1120\ T Affymetrix
3 GeneChip® Human Genome U95A 7 » 7% Hv 72
BEFRERABRZB v, /MEAML ATOTHREF
HERBHEETFUTERAAEBIhoTS. 50
F YT VAT U ETETBE ML T BER 9 H
& BRI AN el U 79 H) 9 Bl oo B TSR B ASHRT
MICRZEETIB3EHLHMLL (R@A), 2hd
THREEEETORBARL D LT, BAafE KT
75 A% v TkEdH A supported vector machine
(SYM)BIZ &k o TEBME L7, Z0EREE S 0OKFE
Z&oTd AMLATHEGFHRBRLLY T V—T%
MHBTL2ZEIIEGLTYS (H@B). T4bbiEE
FRBETU T 7 A V% b LI LE LWEBSHEOW
[ RN NN (ARGl N ol
[FI4%i Bullinger 5% i AML B# 116 10 -B i 3%
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AR 207 b1 ICLDMBREBDREERBFEAIS

RAEB Leukemia

B
%@EEE Heani Engany prses

L) mRNA #FEL, #3779 THED cDNA #E
BLAZDNAF Y 7T EZBI5oTwa. HHIEA
# % training set & test set lIX5), WMiHEDF—F 2 A
wfﬁ%?&u%ﬁiﬁuyﬁ#%ﬁﬁ%*xﬁu—:
YL FORER 100 BEU LOFHFNESET Y
FEEETAIECHEILTWA, E6RINOHEET
OFHEE S LICBEL 2SN, FOFHREREKL
128l %, 2HOARTFRIZABICEZ- TV (p<
0.001). FzdH oD LHR - TB: test set IZBWT
MEELA2E 25, RIEY 2HOFRIIRICE-TVD
(p=0006) ZEARENT. TNREOFHRPMESH
TOBENZS L OB LI L2 b0 Tho &

ERT DI, HORBRASETIIRMRICOEENS
[EEHRIE S - BEOAEERL, 2OTHTHD
HKATWD
O TLTHBIFREFRBRREZRINT S 2 LITEY
L7:(p=0046). 15 D@WIZIAROBBLGIHE: & 1358
o 72 LW P FIREO W2 R L Cas ) JBRGR.

F7- Valk 52 b FERO By 5 285 1) AML B
BB IRE T TR 13,000 BEOBEETFICHET 5%
HEZUE L2, KLY PRICY v 7 L72@IETF
BETO 77 AN HBEILERHLTHD

BEEAEIREE (MDS) DiREEREE

MDS 22w, CORERSE, FBETRMEm
DR, LR, T/ MDS B RE &R
AML & DERIR E, BHELZBAHAREIEE RSN
Twd, 4707 LA LB N e OBMIICE
ZAHIZATHEREZLERLNGD, LALEFH MDSO

42 (42)

He

L. S ORFEEER LE S, EERE

— 145 —

MDS OFEETICHEVWRRENZIL T DBIET (Ueda M et
al, 2003V X 0 ZEs /)

(&% A+ RAIHE & [RAEB + EIJIMﬁJEJiZ: BB LR, %
FORRBETIEETF W EE(ER), BIUETY 28E
F oM (TH)FREENT:, FNFRORBE Sy — v F3E
{ET N (gene ree) DIETET . BEFBIEFITRLTH ),
FRRREBETIEHD N T —N— B> TERTRENS,

E) I BMPOEMFERSBEETLICKE B2 EDR

OBERIBHET—F2BOT LI TRTHLEND
5. 722X MDS WH ORISR (RA) & MDS H
RAMEE Z BT EHELEICARLE, EREE
BIFOERFRIEIS BT THY, BETIEIIRLLD
EYIEHN 20 BU LA 505, BMICHEHE 7 L1
ko ThEET 5 L, oMb MBRIFRN 2 BET IR
HIMREEEP CHOTRRASFESLTVD I
WD oNTLE). LrLIhig, Bifhcoshs
L HIMIRFEROEME KB LR THY, ELAED

HEBEOFR—MIDH 72 ) O mRNA RIZERIZRD
LitZws,

b UG MRS TR R 2 & H
CD133(ACI33)w 2B L, CDIZ KT 3774 =
%4ﬁ5A%mwfﬁ<mﬁ%ﬁﬁ%m%;D%m%m
N AH 24 518 % BiALIEAE T 5 /8 > 2 312 Blast Bank % B
%Lt.m%$9ﬁmﬁf¢@u3ma8mkmﬁy7
ML 600 FIZATERY, Mk MEREMBOY /3
gATuYxr b LTEHEREARDOS DTS,

Ueda W 3R/ 27128 %5 MDS &%y~ 7
VE=A 77 LA TIRET S LT, REERED
M HB L. BEEASRE A, RAM 114,
RAEB M 541, X0 MDS i B IIE 15 Blo s>
Y7V ED) mRNA FWAEBML, v MEERT, K
HHHE, BLUVITFVEEDFLZED 2304 BEOH
ETEEELZDNARA 2707 LA ICLBiTE B
RoTwb. ZORR, EEOWHNRENRETZRAE
THIEZHRILTYS., —J, HaAHrs, RAEB/
AML ~OBTF AN =X L% Z0OF =7ty b OEHT
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. éJﬁ&g,;

- L N
-% ~o5 T | ® AML
= @ ® MDS
E T ——]
© | L T
I ®
p= o | T —1— H® MDS HEAMFFE de novo AML Y2 TILdD

{RARZE R~ DI AT (EHTER)

BN TREEVSERICR 2 5 BET 2
L, ShoDBETRERH S - OEHS% 3
TEIEIMIE L7, Boni/8y — v 2 igaig L 3
BERTEMICTF Y IR LZESS,
EREVPEGTERSY -0 Ehs, B4 5
ERHEMTH LI EIRBINT .

FTHZLBWRTHL, L ATLBRETRRIRTH WANER SN 5.
HIEH+ RAE PHARMTH HRAEB + AML]

: L ORI
Whek & (o), THOBTRIABNKE (RE 5B 8. MDS < AML D5l

TEREETLE bHAML. TOFE, EBIRTL) =%, EBW~— A —DAT )= Tl
211 A OBEFIRP OER ICHEWER B HNT 07 VA IZEHTHS. MDS BHD AML i de novo

HIZENPLRPITEY, —F 6 EHOBRET OFREIHELD AML 2L HNIBHHERHECH L I L 08 L, 0EN
WhY B LbmEhi. WBRFHERIIESET 5054 PWIERTH LY, WMECPHCRAT AL

BIZEFO, -8B IBAPRBETOL WERE VLS. LIZH#EETH 5. Miyazato 52 ik MDS H3 AML B
72 2R BEOHEFHICET S PIASY WS WEE & U de novo AML WE® Blast Bank ¥ > 7V #h#
K STATI Ok 2 ME§ s MBASTE LTy v— N5 PR, 1152 BETFORJEZLE L. 20
=ryrgh, AEF2EF 5 VU5 FTH 5 SUMO FiRIBE H Dlk A% MDS BsR#HSFRICEBRIAL Tw 3
(small ubiquitin-like modifier) DA EBEF DI DT ZEERMERL, ¥-roEBFRNREIGERNEZEML
bHLEZONTWES., MBAZRSBHRAEHO&ER 7o EH real-time RT-PCRIEIC & o THHER S iz,
ST THHAEFF U EREL Y, SUMO O NP Oshima 5 %, 72 L C MDS Hi3k AML & de
BEEHTHY, PIASy DHRED STATL, p53, 7~ novo AML PEIZFHBEOTH» S EH TN T, % IE
Fay v L7y —OiFER 2 2 hb. 72, FRICIRGET %5 HIWC, Blast Bank 2B 2 WEBED
Ueda 53 PIASy DFEBUET A% MDS 12354) % flE 3%, FABH 754 7TM2EBHEENDZF Y TLD

FFAH X NCEERS L s TR 2 MGET 5 Bl A& 10 B %R, 12,000 BEL LOBETREEE <
T, G-CSFRFEH IR IR~ L b3 5= A BHi% 4207 VA4 TRELYE. ZOMRKIC X ) 5LEm
MR 32D ~AEETF & EA L2, Z20#5E PIASy @ (FABH 7% 4 7) b% 5 o7z CD133 b ToR
RBFEI - THIROFHLZ 7R =V A0 5N MBI RS, 7 eREIC L ) mFHcHHE
BT EWbhol. Ths ORI PIASy O[S A BEPRENABICRE L 5BEFEMBEL, S50
BIAT1E LCOBBEEZHMRBLTBY, PIASy ©% BUARHBOTPHEIHEECRE BRI BET LR
BULT 2 MDS Wil T OF e A h = AL ThH LR U L7z, ZORE 73 BEOBEFIRENICHEE
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TAO07 LA ICED MBRBOFEEEBI/EAL

ENdz BB, ThHEETFORARD/SY - V1T,
73 BEFHBEZNEFRBOLL TV B hIFTIERL, &1
P72 b Db E V., £ 2T correspondence analysis 12
Lo TREBOE/ Y — ¥ T3HBH, SNBEN DO
STF AW Lz (TR bbAENLEEREBINS —
FNERELREREF IEEEMR LI LR D).
R SRRET S EE & LAz S
VERELZOPEOTH S, € OMEK MDS H¥E
AML & de novo AML ©H ¥ 7 V0% {MEZER B
TRESMBREELET LI b h o, bbbl
RRERELR SN EEZTIVIERREL TS,
—HE@IZBWT, —HOEPRIZTRRANSNS -V &
BRSWREHLTW W ELHLATHSE. hbd
ORRFBETRETTT 7 A VD LTI LB
EATRR R Z L #RIBL TWAY, ZOESEIERII
LREEGTFHREOY Y I HFEHINTE LD THL A,
ChATHAH).

Hblc

DNAXA 707 LA FZ0HMEOHCER -HEH
BNEHEERb Y D0obh Y, ENREREREHIC
BES AT o REsAYIzH 500 b ELI
rols. B NFIATUY s POKREEF, EREIES
TEbOTEHEDOBR) ZHERYV—-ATHY, D
BHIER L LT 2l R DERIR YL/ W ThHA
5. PTLADNARL 7 a7 LA PBEOT AT AL
B AW, BERCTE MU AREROBRLFIHEIC
BMLTDNASA 707 b4 #B2 5L LE
W, EBROERICSH 2o TIETHBENRERLEIC LT
EPLPILZVON? JEHEICEHICEES, £20
TODORDIEL VT I —F et 5 EFRET
H5Y. DNARA 707 b4 Y A7 MIEEICFYA
VENZERIIBWTOR, FOEDDTEVWAZY —
SV ERRETALEIONS.
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Background and aims: Gastric acid secrefion is downregulated by Helicobacter pylori infection and
upregulated after its eradication, but the mechanisms are still unclear. We examined the effects of H pylori
eradication on the number of parietal cells and on expression of molecules functioning in acid secretion in
the human gastric mucosa.

Methods: We enrolled 111 consecutive men with chronic gastritis induced by H pylori. Biopsy specimens
were endoscopically obtained before and 12 weeks after successful eradication of H pylori and parietal
cell numbers were counted. mRNA expression levels of H*/K*-adenosine triphosphatase (H*/K™-ATPase),
anion exchanger 2, M3 muscarinic receptor, intrinsic factor, and inferleukin 18 were determined with a
real time reverse transcriptase-polymerase chain reaction method. The severity of gastric atrophy was
evaluated using the serum pepsinogen I/l ratio.

Results: No significant difference was observed in parietal cell numbers before and after H pylori
eradication. Median mRNA expression levels of H*/K*-ATPase in the gastric mucosa increased 250-fold
after H pylori eradication accompanied by attenuation of interleukin 1. A large increase in H*/K*-
ATPase expression was observed even in patients with severe atrophic gastritis. In contrast, fold increases
in mRNA expression levels, including intrinsic factor, anion exchanger 2, and M3 muscarinic receptor,
after eradication therapy, were limited to 1.4, 2.3, and 2.5 times, respectively.

Conclusions: In the absence of alteration of parietal cell number, gastric H/K*-ATPase mRNA expression
was markedly restored after successful H pylori eradication, suggesting a central role for the restoration of
H*/K*-ATPase expression in gastric acid secretion recovery dfter H pylori eradication.

gastritis and gastroduodenal ulcers.! * Furthermore, H

pylori infection also affects gastric acid secretion. In the
stomach infected with H pylori, maximum acid output was
considerably attenuated.>* The effects of H pylori on gastric
pH have been studied in association with administration of
proton pump inhibitors (PPIs). Higher gastric pH is observed
during administration of PPIs in H pylori positive than in H
pylori negative subjects, and two plausible explanations have
been reported. Bercik ef al reported that a higher pH is
predominantly ascribed to neutralisation by H pylori derived
ammonia’ whereas Gillen et al reported that it is associated
with marked inflammation of the oxyntic mucosa.?

Gastric acid secretion returns to normal after eradication of
H pylori and this is thought to be responsible for gastro-
oesophageal reflux disease seen after H pylori cure”™
Although these observations indicate a close association
betiveen H pylori infection and gastric acid secretion, the
precise mechanisms by which H pylori eradication restores
gastric acid secretion are still unclear. In this respect, there
are two opposing hypotheses: H pylori eradication may
increase the number of parietal cells in the gastric mucosa
as a result of recovery from atrophy or, alternatively, it may
restore the acid secretory ability of parietal cells.

Thus we conducted this study to compare the number of
parietal cells in the human gastric mucosa before and
12 weeks after H pylori eradication. We also simultaneously
compared mRNA expression levels of molecules involved in

I Ielicobacter pylori infection is a major cause of chronic

www.gutinl.com

acid secretion by parietal cells, including H*/K*-adenosine
triphosphatase (H*/K*-ATPase), anion exchanger 2, and M3
muscarinic receptor. We report here that H pylori eradication
did not increase parietal cell number in the early period after
H pylori cure but strikingly enhanced mRNA expression of H*/
K*-ATPase in the stomach, even in patients with severe
atrophic gastritis.

MATERIALS AND METHODS

Patients and samples

Of those who participated in the Gastric Cancer Surveillance
Program from June 2001 to the end of 2002 at Tochigi, Japan,
115 consecutive men with H pylori infection had received
eradication therapy, and eradication was successful in 111
subjects {mean age 49.2 (SEM 0.5) years). These 111 subjects
were enrolled in the present study. Indications for eradication
therapy in these patients included chronic gastritis alone (14
patients), chronic gastritis accompanied by adenoma, a
family history of gastric cancer, gastric hyperplastic polyp,
severe atrophic gastritis, or gastric ulcer (67 patients), and
duodenal ulcer (30 patients). All subjects were clinically
stable at the time of evaluation and had no history of
eradication therapy before the study. Written informed

Abbreviations; H*/K™ATPase, H*/K™-adenosine triphosphatase; RT-
PCR, reverse franscriptase-polymemse chain reaction; IL, interfeukin;
GAPDH, glyceraldehyde-3-phosphate dehydrogenase; PP, proton
pump inhﬁairor
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polymerase chain reaction

Table 1 Primer pairs and TagMan probes used in real fime reverse transcriptase-

i Sense {5 10 3) and anfisense {57t0 3') - TagMen probe [5'to 3},
H*/K*-ATPase CITTGCCATCCAGGCTAGTGA ACCACCGACGACAATCTGTACCTGGC -
- GGTGACGACAACCACAGCAAT

Intrinsic factor CACTGCTCTTGGCTGTIGGA CCCCACAAGGGCACACCATCACTC
GGGTTCAATATCAAAGTCACTAAATGTG

Anion exchanger 2 CGGAGCAGATCCCCGATA CCCGCTGCTCCTIGACTTCCTGAATCT
CAACGCGCTCAC TGT CATG

M3 receptor CCCTGGCAGAGGGAACCT CCCAGTCCATIGCTGCCTGCTACA
CCAAAATATGTGCCATTA CTGTTCAT

Applied Biosystems.

Amounts of IL-18 mRNA were measured using the probe and primers in TagMan gene expression assays by

consent was obtained from the participants in accordance
with the Declaration of Helsinki and its later revision. The
ethics committee of Jichi Medical School, Japan, approved
the study.

Eradication therapy for H pylori infected subjects and
data collection

A triple regimen (lansoprazole 30 mg twice daily, clarithro-
mycin 200 mg twice daily, and amoxicillin 750 mg twice
daily) was given for seven days after endoscopic examination.
Eradication was confirmed when H pylori was not detected at
12 weeks after the end of therapy in any of the Giemsa
stainings or culture of biopsy specimens. Venous blood
samples were obtained after fasting overnight before and
after eradication of H pylori for determination of serum levels
of pepsinogen I and 1L

Specimens

Five adjacent biopsy specimens from the greater curvature at
the midcorpus of the stomach as well as five from the antrum
were obtained endoscopically from all subjects. One biopsy
specimen from the corpus of the stomach and one from the
antrum were cultured individually to evaluate for the
presence of H pylori infection. Three biopsy specimens from
the corpus and three from the antrum were immediately snap
frozen and stored in liquid nitrogen for later use. The
remaining corpus and antral specimens were fixed and
stained with haematoxylin-cosin and Giemsa. Histological
assessments were performed by a single observer (H Osawa)
to whom no clinical data for any patient were given at the
time of evaluation. H pylori infection was evaluated by
bacterial culture and histological examination.

RNA exiraction

Total RNA was isolated from biopsy specimens with Isogen
(Nippon Gene, Tokyo, Japan), and 2 pg of total RNA were
reverse transcribed with random nanomers and reverse
transcriptase (Toyobo, Osaka, Japan).

Real time quantitative reverse transcriptase-
polymerase chain reaction (RT-PCR) ‘
Evaluation of expression of five genes, including HY/K*-
ATPase ¢, anion exchanger 2, M3 muscarinic receptor,
intrinsic factor, and interleukin (IL)-1p, was performed using
a real time quantitative RT-PCR method with an ABI 7700
sequence detector system (PE Applied Biosystems, Foster
City, California, USA). Sense primers, antisense primers, and
target hybridisations used for each marker are shown in
table 1. The reaction mixture was prepared according to the
manufacturer’s protocol using TagMan PCR kits (PE Applied
Biosystems). The probe was Ilabelled with a reporter
fluorescent dye, 6-carboxyfluorescein, at the 5’ end.
Thermal cycling conditions for all reactions included 50°C
for two minutes and 95°C for 10 minutes, followed by 40
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Figure 1 Changes in the number of parietal cells in the oxyntic mucosa
before and after Helicobacter pylori eradication, Parietal cells were
identified by immunostaining with anfi-H™/K™-ATPase antibody.
Numbers o(pariefcl cells were similar before and after H pylori
eradicafion (n=25; 46 (35-50) and 46 {36-56) (median (Tst quartile-
3rd quartile)); p=0.15 by Wilcoxon rank sum test). No significant
change was observed be{ore and after H pylori eradication.

cycles of 15 seconds of denaturation at 95°C and one minute
of annealing and extension at 60°C. As a control, mRNA was
also subjected to real time quantitative RT-PCR for measure-
ment of  glyceraldehyde-3-phosphate  dehydrogenase
(GAPDH) using TagMan GAPDH control reagents (PE
Applied Biosystems). For relative quantification of expression
of each marker, calibration curves were constructed using
mRNA obtained from normal gastric mucosa without H pylori
infection. Levels of each marker mRNA were normalised to
GAPDH.

Counting parietal cells stained by anti-H*/K*-ATPase
antibody

Parietal cells were immunostained by anti-H'/K*-ATPase
antibody (1:100, developed in our laboratory) using biopsy
specimens before and 12 weeks after eradication in the first
consecutive 25 cases. After immunostaining slides were
viewed at 200x magnification and digitised with a digital
HD microscope (VH-7000; Keyence, Tokyo, Japan). Immuno-
reactive cells of oxyntic glands were counted in three visual
fields at 200x magnification. Results are presented as mean
number of positive cells per visual field. Parietal cells were
immunostained intensely with anti-H"/K*-ATPase antibody
in all specimens before and after H pylori cure. Thus
immunohistochemical analysis did not suffer from disparities
in staining. In addition, portions of patchy atrophic changes
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Figure 2 Comparison of H*/K*-ATPase mRNA (A), anion exchanger 2
mRNA (B}, and M3 muscarinic receptor mRNA {C) expression levels in
the oxyntic mucosa before and dfter Helicobacter pylori eradication.
There was a 250-fold restoration of median H*/K*-ATPase mRNA
expression after H pylori cure in comparison with levels before (4.3
{0.4-61) and 1075 {301-3127) {median {1st quartile-3rd quartile));
p<<0.0001 by Wilcoxon rank sum test). H pylori eradication induced o
slight increase in anion exchanger 2 mRNA expression levels in the
oxyntic mucosa {0.23 (0.01-0.52) and 0.53 (0.31-0.83); p<0.0001 by
Wilcoxon rank sum test). Similarly, H pylori eradication induced a slight
increase in M3 muscarinic recepfor mRNA expression levels in the
oxynfic mucosa (0.20{0.10-0.43) and 0.48 {0.32-0.67); p<0.0001 by
Wilcoxon rank sum test).

of the gastric mucosa were not selected for counting of
immunoreactive cells. The numbers of H*/K*-ATPase expres-
sing cells in the gastric mucosa were also compared between
subjects before and 12 weeks after H pylori cure.

Statistical analyses

Number of parietal cells and levels of mRNA expression are
expressed as median (first quartile to third quartile). The
Wilcoxon rank sum test was used to compare respective
mRNA levels before and after H pylori cure. Differences at
p<0.05 were considered significant.
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Figure 3 Comparison of interleukin 1B (IL-18) mRNA expression levels
in the oxynfic mucosa before and after Helficobacter pylori cure. H pylori
eradication induced a 40% decrease in IL-1B mRNA expression levels in
the oxyntic mucosa (1.05 (0.70-1.90) and 0.65 {0.39-1.22) (median
{1t quartile-3rd quartile}); p=0.005 by Wilcoxon rank sum fest).
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Figure 4 Comparison of intrinsic factor mRNA expression levels in the
oxyntic mucosa before and after Helicobacter pylori cure. H pylori
eradication induced o slight increase in intrinsic R«;cfor mRNA expression
levels in the oxyntic mucosa (0.40 (0.20-0.80) and 0.55 (0.36-0.82)
(me)dic:n (1st quartile-3rd quartile)}; p=0.009 by Wilcoxon rank sum
test).

RESULTS

H pylori eradication did not alter the number of
?urieiul cells in the gastric mucosa during 12 weeks of
ollow up

In an effort to examine the effects of H pylori cure on the
number of parietal cells, we first attempted to compare the
number of parietal cells before and 12 weeks after treatment
by counting them in 25 patients. As shown in fig 1, there was

o significant difference in the number of parietal cells before
and 12 weeks after treatment.

Marked restoration of H*/K*-ATPase mRNA
expression after H pylori eradication
We next attempted to assess the effects of H pylori eradication
on the acid secretory machinery of parietal cells. We
compared mRNA levels of H'/K*-ATPase, anion exchanger
2, and M3 muscarinic receptor before and 12 weeks after H
pylori eradication. In addition, we also determined IL-1p and
intrinsic factor mRNA expression levels as an inflamimatory
reaction parameter and a control not involved in the acid
secretory machinery, respectively. As shown in fig 24, there
was a 250-fold increase in median H*/K*-ATPase mRNA
expression levels in the gastric mucosa after H pylori
eradication (n=111), accompanied by a 40% decrease in
median IL-18 mRNA expression levels (n=111) (fig 3).
These data suggest that H pylori eradication restored H'/K*-
ATPase expression in the gastric mucosa, concomitant with
improvement in gastric mucosal inflammation.

In contrast, the increase in mRNA expression of other
molecules involved in acid secretion was relatively small. As
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Figure 5 Representative images of biopsy specimens stained with haematoxylin-eosin used for histological assessment of gastric atrophy. The fundic

mucosa before {A) and after (B} eradication in the non-severe atrophic groy
The fundic mucosa before (C) and dfter (D) eradication in the severe atrop!

is shown for a subject with a pepsinogen 1/} ratio of 4.7 before treaiment.
ic group is shown for a subject with a pepsinogen I/l ratio of 1.0 before

treatment. The pepsinogen I/l ratio wos closely correlated with gastric body atrophy grade assessed by histological examination.

shown in fig 2B and 2C, the increase in mRNA expression
levels of anion exchanger 2 (n=111) and M3 muscarinic
receptor (n = 111) after H pylori eradication was 2.3- and 2.5-
fold, respectively, similar to intrinsic factor (n = 111) (fig 4).
These data indicate that H pylori eradication predominantly
restored H'/K*-ATPase expression compared with other
molecules expressed in parietal cells. As H pylori eradication
did not alter parietal cell numbers in the gastric mucosa,
these data suggest that recovery of gastric acid secretion after
H pylori eradication in the gastric mucosa is due to an increase
in H*/K*-ATPase expression in parietal cells.

Grade of gasiric atrophy did not affect restoration
levels of H*/K"-ATPase mRNA expression after H
pylori eradication

Based on the finding that H pylori eradication restores H*/K*-
ATPase expression in parietal cells, we then examined
whether restoration of HY/K*-ATPase expression in parietal
cells was related to the degree of gastric atrophy before H
pylori eradication. We thus compared gasiric H/K'-ATPase
mRNA expression levels between the groups with different
degrees of gastric atrophy. Pepsinogen I and pepsinogen 1I

differ in their location in the stomach. Both are located in
chief and mucous neck cells of the oxyntic gland mucosa in
the gastric corpus but only pepsinogen II is present in the
gastric antrum. A pepsinogen I/II ratio <3 is considered to be
a reliable marker for severe atrophic gastritis.” '* We thus
evaluated gastric atrophy in subjects by determining the
pepsinogen I/II ratio. In addition, gastric atrophy was
evaluated by histological examination. Figure 5 shows
representative images of biopsy specimens stained with
haematoxylin-eosin used for histological assessment of
gastric atrophy. In these cases, the pepsinogen I/II ratio was
closely correlated with the gastric atrophy grade assessed by
histological examination. We thus classified subjects into two
groups using the pepsinogen I/II ratio as a gastric atrophy
parameter: severe atrophy group (n = 66) (pepsinogen /11
ratio <3) and non-severe atrophy group (n=45) (pepsino-
gen I/II ratio =3). As shown in fig 6, median H'/K*-ATPase
mRNA expression levels were increased from 0.9 to 960 in the
severe atrophy group, and from 37 to 1273 in the non-severe '
atrophy group, respectively. These results indicate that HY/K*-
ATPase expression in parietal cells is largely restored even in
patients with high grade gastric atrophy.
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