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HRTIRY R MRRIIRER O Z 572 WL EERTR
OREZBVWTHIEENICERAY I R WETD Z
ERELHSATLASSY FEESIIYAEINTE
RENDHERY I CORBEEZIZFEITES, Fi
IZEFEahicgemhicaishd WS Al ZE
MELTWHWD, 1, w7077 —JHlEEICEL
T/hfatk Cazr-ATPase [HERI TH D5 T H—-
SRz D —BEO HDC Bl 5 2 &, %
7= FOBIZIE 74-kDa T EMNEEL L THEHINT
WBZEMBETN TV .2 /077 -8
TEEEHOEASY I U ELATRHABRNADOEHEIR
BEALHBEINT, gRENLZEXAFIVEES
CHfas A~ Eh s e, ZOHRGFEEE
SORNEFHFTILOTHS, ELBENROE
2 I ERIE X8I VT A MlaOSERIC
EWMTHIEEERT A EBEBNREETH DI,
HETHBILAF IR EQLIITEREANTR DA
Fh, FEFhREQLSTHE s TWENLE
B DKBHRIEENBINTNWS, Y4 M Iho
FERINADEZS I CHOAKIEL TE, RET
LA HDC EFF-HLTWAH I &, HhoE/
FIEESETHEREVWKm NS D invitroD
EBRTREAYIVZROADENEZETSI L
12 &M 5, vesicular monoamine transport (VMAT-
2) OMEGMMERINTWS, LahLKs, o
HEF7ICOMDABHNLELE T Eh
BOIZHLT, EAY I RDAAIHHEE NN
TEREHBMANTERAY I VA VMAT2 2L T
BERIITERIh TWSESIMITHL TREROR
HiBsdH B, 413512 HDC OERICHBIT 3 BESE
REMICBNTAIEICED, EXY I OB
DO EEEMNASMIRD I ENTFEENS.
HDC 7t > 2aa7us7—tEicEAL
TIERFLHSMTII RN, FESIITURICHER
RS A RLAEMAS I LIZE DT O HDC iGH
MERTDHIEEHEWVWHL, ZORRIZ in vitro BiER
A TR /- 74-kDa 4 T % 53-kDa  FHi~ &
R0 r7 —EEESREINLIEEZRN
HLTW3, 10 Z0%, HAKO 74-kDa HDC
4y T 53-kDa 4 FHIC T S iEME 246651 P-815
mlEss oty o VEBEROBHEHETYL, ATEN
40-kPapt ) >ryoF7—EEHEWHLTWDS
7, —REFIOREICIEE> TN W
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3. VA MMRRICETD IgE BEFFOER Y £
ARGEERE

EHHERS T PE—HEMRICRRENDEBET L
N¥F-BEERBICBLWTHENO—@Z2/E>TH
D, PHRABEHREOREENEENTWS, 3L
T RBORIE AN Z A LIRTZHS N TR WLA,
1 >o#ELTEOEE, BEomd IgE BE
HEEHFO 10{GENS 100 EEIZHFETHI &N
¥Fohsd, A MRITT OB REIZ S8R M
£ IgE 274k (FeeRD) ZHMLTHH, M
HTHYANEBIIFOREICIEE 280K
BTHEETAIEMASN TS, X MRS
SO E WS AR L OEAIIANL, WBE
INZF)T7REFER, BUORAMIEEL, BHHE
KT EDRENAT 1 T—F—ORH, IBEAT«
IT—¥ KUY A, TENAOEEERHE
UCTEDHDOEREEZBELI 5@ 2F>T
WA D REROWFENGE, T53LATA RO
SIS RAENIZGE 2N L TREHRERET
HZIEICEDMIHTRIZEEAGNTEY, TO
D FVEERREIZEL TH AT RITHbNT
W3, LaLliass, EFE~R M IgE 2345
ETAHREDAT v TIZBNWTH, REREKRIGE
RO A1 T OEREABI EE N2 0aEiEAE
WEnTWs, WA, IEEmck D RERE,
SEHABICATTFeRI GFOT7 v LbFal—
arvhEIAIE W Einr -0 F 2 (I0)
3 EkEAERAEEET R MR (BMMC) =/
WREMETIE, IL3RECLDEIFEIZNGT
Bh =2 2O, W IL-6 2D ETDIHA A
A EEDTEY EEoHENHD. FEASWE
ZH LGSR, TUZBMMCIZENT
EERMICEDEERERY I EROFGMET
ZZEERVELE® ZOIEEE HDC OES L
NN TRI->THED, #liREeHELY -2 &9 5
—AtoREEEO ERMKREI N/ BMMC O
MM Ay 2 aRIITRE 12 BETH 4 £51
EL, FOBRLFOLNRMEEEIRE BEEREEN
DERZ, REOBEICLTlug/mlASHEICE
gah, Jpg/mlms W0peg/ml TS5 h—L X))
CELE. ZOoBERTIOMmMY IREREOR
10 (ERECHEEOHTHL, BT LIILF —HEE
R TRELEIHEOEETSSEEX
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oMb, T/ HDC DERF L) TOFEEITEmT
HFTHEHBINS &M o mifikFEEIR i &EEX
S5N5M, BERBOHIN S TACT AR &
KXOFBIE2ICmENAE T5IZBMMCIZ
IgE ZiRMNT 5 2 &Iz K OFFERIE AN T A A
AMEHEEN, ZOWAMNEEHDC OFHIZEEY
5H0EEZLN. RERIMCE AN ST LR
ARFAFRUN—E CHEFEATHD UT312212&LD
i h, FERERGERRIZT /=LY >
TEEAHN T PN EEEEO L TERETH LT &
BHERIN, BN ITLTTFINOEERR, ¥
TIH—D U NBRAN LI LAF ) T2 T THD
A23187 ALz & U IgE HRIMIZItEr 95 HDC %
EARILZZEICE>THREEINA. ULz
5, IgE BETRIEFERIG I3RS VBB
7 7F FUOERMYOERSEIERI WL, 22
TFceRID BHEEEELARETHEEL, VRN
ARGOBICESHICEEMTZFOL V% —+F
T®H 3 Lyn OiE{¥{t % in vitro kinase assay 12k D
WAL TORE PURRERISEIZERD IgE
BETIR LynoHE) VEBLIREI-THE ST,
Lyn 28T 57PN EERBBAS LEnT &
MEEINE, O N—TOHE Tid IgE KiE
IZ& D, MAP F4—E2 p38 MAP FF—t &1
SV CBEEBREEZSD I FN AR r— RANEH
ELTWBZEMRENTNSG D 22 THL2 0D
D BB FEIHER %AW T IgE (24 % HDC #ilg
KR T2MEEMMLUAEZ S, HDC FHid
MAP FF—EH 25— FEHEORAFRTII2<A
#EIN3, Go6976 % H7, staurosporine & 13> jf=—
HoFOF1 >FF—1¥ C (PKC) FHEH A her-
bimycin A, PP2 Wy Src 773 ) —DFO
FRF—EHEFICIDABICHESND Z A8
Sind&izofe. PKCIZBAL T2 PKC 2EH(LT 3
FNE—=INIZAFNNEIZE > TH HDC FH X
NS ERHRELTNWS, BEQEZA, IgEBKiE
KEOERT PN REEEO2FIBS M
T, FRAGRRIEERRICERRS TN
R OIEEEMNED Z &M 3. BMMCit
Fhififa® IL-3 FETEMBET LICLDE
SNHPBERTH SN, TOHEEL THRER
BYAMHBORRERBTIREEASNTW
5. YA MHROMEBRIZEIT TS &SI KAk
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ARBELERINTVSY, SEGNHMREL
5, MAIFETD EHETNTNS <A MTEA]
RO ERIC IgE ST 21, ZoHD
FERIEHEIEREIINAUEENEASh S, 8
WY LIILF—RERRFD IgE &< X Mgt
Loz ERL - (Fig. 2), BEAEREIIYZX L
HiAORMD IE SFREZEETHIEIZLDMN
TR 2O ETDIEEEHFLTIN, BHE7LL
FmEIIHWTIRmMY IgE BEMERIZE W
DIZ, BIEMIZBWTD REZEAROHEMNPE R
FIEROEBNREDRKENINEOR & & EHF
KHETLTWSAEENEIA SRS, BT LI
F=lZBWTHMTS RERLATLHEERFIC
75 IgE AERMICHEMT 50 TiRAL, Bz
ZVEBRENO E 70— > b EBICEMT 3.
ZDEDERBOEMMHERRICRAETHR
TNIZNETHSA TR o208, EESOHRA
NORPIFEORELIIEBRICIGEOEME &%
FULIF—DOBERFELTIBADZIENTES,
ERE, IgE M9 29 mbiikidmh [gE OfE &K
Tad, FHULEDOHRERLLTWEN Y o0
PDRO—IHIZH LD A= X AMNEET 5T 6EE
NdH 5.

4. HDC RIE|FEVTIAEZHAWAEERY I D4&R
YER DR

LRSI CESHROBIEL XVIBIT 2 £ B
HEEMZHASHNITLHMAT, EHSIHRAWEE
WL TEY RFH— LG ESbI IV &R
SREHBHIEITKD, MEMIZHDC OBEEELZ
IR WERR Y ZAZERL /2. "W HDC RigT Y
AL DHBMTIHERY I U EMERHRIFRY
LARILLFTHho 0, #HEBMERY I U E5BIEE
BTEVWRBSBHEEETH >/~ ZHidatHG
KERAFZ I ZEMT A EickoEsizgmL -
LEMS, HEEMRRENERTILOLHER
Shiz, FEHESBEEASII RERAVWTTESS
HHBEZAS I EREAEBRRUTIINASZ Z L
kA, BAME THIAEESICH R
BEZDZHODEAY I U EMEENER LTV
ZEMS, FEERBERAY I T —0REBICEHYE
B ZERATETH 2. HDC RIBTT R34
, B, AELEOBEFLAEERVWITNLEEDE
IAHAMBEINTWRLY, RULRREEDTNDE
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Antigens

| Induction of HDC |

Upregulation of FceRI
Production of cytokines
Anti-apoptic responses

Enhanced allergic responses

Degranulation; histamine release
Production of PGs and LTs
Production of cytokines

Fig. 2. 1gE-Mediated Mast Cell Activation under Allergic Conditions

Tissue mast cells are usually found 10 be sensitized with IgE and cross-linking of the FceR! receptors by specific antigens causes activation of the cells, such as
degranulation, lipid mediator release, and cytokine production. On the other hand, sensitization with IgE has also been found to cause mast cell activation, such as
up-regulation of the FceRI receptors, cytokine production, and induction of HDC even in the absence of its specific antigens. These results suggest that high concen-
trations of [gE, which are often observed under chronic allergy, can enhance allergic responses even in the absence of its antigens.

ZATHY, BEMEENE—INDZIERIXDS
BH-RERMARNE I BRIEETE I TY
5.

BT Hy 25k, H 2FERIBTVARMERS
RTHN, B0 Z2hZnH s IEFEHICRES
BRI AERAWTRESEATVLD, FI<E
T H; SERAERBI7ABERSATNS, W HDC
RIBTIRAOERICED, EXYIOAERMNEER
BHAFODABREZHOMIT I I LML
SkDHEST, IO LAEEARETUVALDR
BITLOHREAY I AMRORADHFTS
EMTED.

41. BM7LILF—0ORT H, ZEEE
AT LILF-RIEBRBEAY I OBEGT
LZRENIINETH DN, ETRO/I R
% PAF (platelet activating factor) EW-o/=§8H A
F4 I - —NZOERICBEETZZEMNEEEN
TWws, TIZITHDC KiE<w 7 A EAWTHIREY
LIFE—RIEZBWTERY I UNRBATHLINE
HMERTLE. 2D HEHENIZERAFT I, HD0
BGH NP EENLTTA RO %3
ERZITIEMHSNTVAEENRY)Y—TH2

compound 48/80 25 L, INCATN—E2HK
eaFRERIGEEEIInESBEOEERRL
7=, FORE AR, HDCRETUALBIZE
AF 2 Y B mEEBE BN ERERE TN
A%, compound 48/80 Iz L A HEIIRIAT I A TR
ZITHETAH I EMBAShEL-Z. TOTEER
BT H ZEHEENTIRERBEZONT
WEWHOO, EFHEENO<Z MilhoE XY
I AN Z 5720 21T compound 48/80 (2%t
THRREEMNBISRVBDEZASNE, F/k IgE
EEHOMERT LV —EF N THLIRHEHT
+ 74 5% — K (Passive cutaneous anaphylax-
is; PCA) 3= 2 MEREKGFERLRRIET, EAF I
VHMBNRAF 4 T —THDEEZSNTY
5. ZZTHDCRIBYUAEBRWT IgE KHFED
PCARIGZMALLEETA, BERUHZ2<ER
Shishhol=Z&hs, BT LF-RIBICH
TAREASY I OEEMMNERE N (Fig. 3).
T Lk ROERE LTI R MRENIC
XTI NN ENHEBEORRATHLHEERS
hi=st, BRT3L5 B~ MIRIZBWTEH
SR ERBIDR, IHEIZBOWTKERBEFIE
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IgE-dependent passive cutaneous anaphylaxis

Mast cells in HDC deficient mice
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1. Decrease in tissue mast cell number (Skin, Peritoneal cavity)

2.  Aberrant granule formation

Fig. 3. Characterization of HDC Deficient Mice
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A type I allergy model, 1gE~dependent passive cutaneous anaphylaxis was not observed in HDC deficient mice, indicating that histamine is an essential media-
tor in type [ allergy {upper panel} . Furthermore, the number of mast cells was decreased and aberrant granule formation was observed in HDC deficient mice upon

electron microscopic analyses (lower panel}.

EMBHAHZENHBAL, RERZERS I UMD A
F4 T —F—EES, TAMROEETEIZETS
SORGBHAVLELEZLZ TS,

4-2. BEYRBBORTT  BESWBBLEZAD
BT LIF—ERBIZERY I RO EE
ETHEMRETHD, Ho 7Y ITR MW
HESWMESIEZALTED, EEEBRESHETR
HRERDOEFIBWTHREDBESUEEZ LD T
Wa, £BEMREEMIICBWTE, EXF3IE
Mk A LB WHBEFIMER T EEASNT
WaH, E<OBSWHIBEEFRERICEZSY X
DR, ERERETIIEREALTHED, Tho
ORFNBEMTHEEIWICIEOL D IZTHEbSOMNIT
RNRETH -, FIH, 7o TZRA ST
a bR TFHREAIIVWT RO ENEIBNHER)
BEeEoN, HEEERCUNTRRFELTA
FRBoWESIEEILSPTVLEEDREZEF T
W5, FITEAYICEELEDRWHDC RIEYY
AERAWVDZEICED, TOUEHMESERRTS
F7O—FRESNBDTIRIBVWNEEZ, KRitE
Ak 2@
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HDC KRB A DHEBEINGIEFERNIHART
HIRACENDHOOERETIIRL, MohoRE
AT AREATVWE ZEHERINE, mFHR
R CRERESWOKTZRELT, #3480
HEEZRLLDOIENTN A M) CHEERLE
(Table 1), FIEIZHE LB TRRETTAR
ERF IR LTEWESZME, 2EEEORKE
SWRERL, CTHREERTRSHDIUNTRFR
BLEL-HLTE, BRrsgETFELTRE
AZIOMITHAR) 2, TEFILIAV L (LA
B CHER) OFENKENI LIS HATHL
5. HAMY 2% CCK-B 2% (k13 ECL #
B, BEHIfROWAICHEBL TwaA, HDC RiE~<
ATHH AR VK BEaMEIE<BEREN
3, HA BV ORESWRRERIZ ECL #ilah s
DRy I VEBICKET I EMNASMERD
oo —H, BINI—IVERRIC K DR MBI EAR
TUATR-MA%THOIHME H, 7>y TR
MIRZETH O, HBalid7 o yd2 ML
X DE<HKlE NS, HDC RIBY 7 A TILAM
HOMMHEFI NS —HRERRESBIRES O
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T, L7 o Td=AOERHERWLW—HZRL
. AAHUCZEERIECLMEIEM 25
&, BRI M, REEMNREL THLS T LA
SNTHD, My ZEKZNTHEMMAIIHT S A
AR CHEROBEEERICIIEAY I EESL
BWkEISNSE, ZH5LELAARY CHER, N
ARV EERFET EOEBAEGERERL 2
(Fig. 4). ZOEFMIIEEIZEEER, H50EH
BIBEHN % % U /= in vitro EAT 2B U CHERI S
TWibOTH A, BKL OV TRIBINER O/
SBIZBFBEAY I > OREEYS THEREICIEH
LEbOTHS, £/ HDCRIEITZIIHBITSE
AH I KT HBEESIMSERY bOE AT

Table 1. Comparison of Histamine Synthesis, Serum Gas-
trin, and Basal Acid Output between Wild Type and HDC
Deficient Mice

Wild type HDC-KO
HDC activity
(DmOI/mm/mg, R=4) 1.30+0.357 N.D.
Tissue histamine
(ug/g tissue, n=4) 12.4=1.42 N.D.
Serum gastrin . . .
{pg/ml, n=4) 100+24.5 302+31.2
Basal acid output 0.59-0.02 0.5200.01*

{(umolH+/15 min, n=40)

* p<0.05 by the Student’s ¢ test

(Fistamine

Acetylcholine

S hBamcman, CCK-B7 ¥ d=A MC
SOREBEZIRWIENS, LAHY CHRERD
EHOAENRIBYIAIBIT2EAY 2 AEHO
Wiz b SR iz, HDC Rii< Y
ISR Z I DA S BRI R T OER Z
BT HRVWY—=IVTHD, FLUNTFRED
EFNELTHLHEHATH D,

LAY I ERESMCEL TIIEICH, 25Kk
REIIAOEF NG ENTHEY, BHWLICHE
LTiRE RS I A3 2082 RITITER—EL
EBRERLTVLS O BRENIEIZIZIORY
A CHAER I B W ERE LR UEE, SBRERIZED A
FhUTBHROHBEEMEEEINTHS, HDC
RERIATOHEBRY T AZBWTEKEOHERIIE
THRZFon3H, H ZEARRT YA EMEE
TR <HUNRERERbRsHRL, HA MY
CIIEHEORE, MRCEELRETFTH D,
HDC RIiv TR & Hy ZERREIV ARXFREE
OBHFZANIMETHY, SHRESEHETS T
S L DEEEICBTSHIEMEICH T O ERASY 2
> OERMEHS M2 DR RN D D FEFITRIRE
W,

43. YA MERORET ARETLIF—,
BESMIEDITEAY I VOERELTIEL A
SNEHDTHBA, HDC RIET T ADRENMHS

Parietal cell

\

Acid secretion

Acid secretion

Acid secretion

Fig. 4. Role of Histamine in Gastric Acid Secretion Induced by Muscarinic System or by Gastrin

Involvement of histamine in gastric acid secretion induced by muscarinic system and gastrin remained to be clarified in vivo, since acetylcholine and gastrin can
act on both enterochromaffin-like cells (ECL cells) and parietal cells via their specific receptors. Analyses of induced acid secretion in HDC deficient mice have re-
vealed that histamine is essential for acid secretion induced by gastrin, but not by muscarinic pathway.
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HENOT A MITEIZRENS D Z EAMHBL
7. "W HDC ki< A TIIIEHA, EEBHECS
WTR X MREEREPLTHYD, Y752
TRELEBRORAHOHELSETIED SN,
EBTEMSICL VR Mg s R &
5, BRNNOBTHEEOELWETHMHRESH
7. FBOBERIBROBEIIANY B RARE
ERBYIADPFOLFF—E Btk RIgT 2
THEESNTNDY, TOFERIZEALTRE<S
o TWil, BIE, <X MIOSL - 15, X
SIZIRBRBERIIBI 2 XY I OERZHGM
YRS BHBRNREEREAW AT EDT
W3, EEEETZ MEEEREL, DNAT LT
R 21T OWERIER 2 WML - RZES59 5
BETFOREICEHL THRHAPTH D,

5. W|i-hex9 I ERAORR

5-1. HEMAREEEICSTS HDC ORR

cDNAZ7DO—Z>FizLDEohFHEz b LI
HDC ofi@afmEsmitL iz 5, FPHmRE L
HIZEBRIIBWTIEEIZH W HDC mRNA OFEIF
MHEEE N, ULhLAds, ¥BRICBIT2 HDC
OB FEFHIEEITELS, TRETHREIBT 5L
2y gz LiERERE< ok £Z
T in situ hybridization, ®EHB{FERNY T 0o —
FEfTol&Z A, HDC A MEANREICRRETS
ZEERWHUE 2 AR OL - M
BETRIHEEEAROREIE T S kit (stem cell fac-
tor (SCF) Z##) LI MUHBRORRBTS
SCF &2 A LAMEEMBNBLATH D, Wihh
KEEFOHLHAEERFETHD I EBHMSN TN
5, TITCkitiZEREFTEW/WY RO AR
WT, HDC ORE, EBFRESEEBLEZLIA,
Wihbe<Riizhizho/. ZOZ&IFHDC
PHEABEMREOEE EICBOTRRALTWS T
EEMIBMICTRETSHOTHS. THITHESAH
BICELDBERAEREBEL TR 2T LIS, ¥
THIADFHAKIZ HDC MREB L TWHWE T ENHL)

Ehrof, EAR—BOWK TS DARIZIIELD

TaFr 7 —ELUN—ELE > A REENR
MIZFENTHD, SHIZEWTHETHIROBEIHE
WEEL 2RI e O BLR Geth U AEEZ D,
COUBERHNINORDTHERT D ZEAZH0
BAIBWTEETH D Z EMBRICHh TN S,
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ERCETIIBVLWTEAYI VBN DL
RT3, BELEETR»SHETERNL, in
vitro TR LUBRIEEZRE L EZ S, BIER
L HDCERAERLEAYIVEGETH I &
BHohEiolk, TITRNLEHE TN DA
A4 ) 7+ 7 EFEMTHI EICE D ERNRLEER
BET-HREEDA, H30BDOERY I illtEiR
WU~ HEEEARICBIT2HEEEAYIVED
HDC EHMERITEN I EN S, ThETERY
I EROBERRMho A, ERAOSERISICE
WTERY I USRI NS ENnD, SHE
IZBWTEAZ I VRS hOEHZRETIHO
EEZALND, ZIFFTHL2EEALNSIIBT
LAY I URBRORFERIFRHATH O, SHEREN
MUETH 5.

5-2. BEEMBIIEIZEXYIOER b
AF 3 EEEEMOBBRICEL Tidh <M SRR
HENDD, —HOBEHRZICBITITLLANO
LAFIUEER, H, 77T MOHEA &
OHAN—SOMBBIZH L TIRESTH S Z L0
SNTWe LhLiahs, FOERBMICREIL T
RARHETHO, EBRMCLEEL-HRZOLOMN
ERY I VEARERRT A —APEMMRIIES
LAY I AR EHREND S — A S L A
H0, FHNOEMEIC A ZLROMD DN L
Oz > T A I HNERDIERZT 00 E
EoROERIIEATW M. FITHESES
i Balb/c YU A ICRAZOREERBTELRAYI 6
MEEER-AWCT-26 BT R ERANT, B
REEOMHEBIZENETIIIBLTERXY I 0k
RERAT L. 2529 ZOEFILTIE CT-26 MBS
# 23 HE»SEBEROHERNTEZESh, BiF
ENZEDY 1 X, BERREHALE —FH, BX¥3
CEREBERS TRBREFICHEEIh, T
BHEWL I OERY I VEENEREINS In
situ hybridization, SRR S EEAE
MO HDC MR R HAMER, RHICHFHIRT
HHZEMHASh LRSI, BT, EXFIUT
YETA L EEBETHRELEEY 1 XOE{LE
HELEEZA Hy 7o IZAMTHDHIATF
Py EERE (0.12meg/keg, FEE IR %R
THREOHIOZD]1) THRETDHZLICLOAR
BREEEEMEAEEI N D XA 75T
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ZAFTHBIAEY I, Hy/ Wy 7%= b+
THDHFANRT I RORGIRIIEGHMICH L TRE
EHA Mol ZOBOIERREOKY ZFMT
iz, BEHAEBRIIBISY1T N1 >
mRNA 3 B % RNase protection j%iZ & Y #[E
Lk, TOER, VAFPIRERTIILTS
TNF-o, IFN-y 2 S0/ WTFNHIEGMABEICHL T
IMEENZE < B b A1 28O mRNA AT
LTWwie, £ HDC RV ATRAF VD
EEmmmilRIBERINYT, H, 7I=ZX T
HE3F1T Ty ML O ERICEGEBEN{EES
ni= RICZORIZBIIDZLRSIHH0E7T
ZAN, FUAIZAFOERBLERAOCMHITS
ZEEBEMELT, HDC 2#REHRBI S8/ CT-26
Mg = fEE L HDC RIBYIRAIZHHELE ZOE
FINTREBERHIIBLTENERSY I VAR ERE
BITDHIEMTEDLN, IOVTRILVAFI %
EARS LS ABEESEEBBOMENEES
h, BHEE AR TRAREIZEA ENETHER
ERDBEVWLNNIETES 2. ZOBOEERY
A4 b4 mRNARBEZRELLEZS, W
& e LT LT-8, TNF-o, IFN-y mRNA ¥
DOIEMNRD SN
AEDORERMS, BEMEN TR ERL L
LE-gfamRizkD e A5 2 U0EEEH, £h

Y RS LT LS REE YO H REG

ZA L CHERRFITH U THHENISERAL ThWa &
EHnfEErEAL SN/ (Fig. 5). TOROHH, 7
& T2 MRIEEEEICE L TSN ERT S
EEIRBERMESND I EBHRENS. FESIT
B BRI R ERIz W HDC O R 2 RWHL
TWaH (FE|RTE)., RIE - REREIZBLTEH
WL ARNDOERSY 2 PEAMNE D D EEATEICH
LTREEHICHS M TLRn, 5%,
EoLHirdiEick D HDC AEHINDZDH, H
HNWIEEAZNAERAY I REOESTEREST
TRHMIZEL T ERERHANLETHS.

6. SHRORDE
EEZ5IHDC 08, cDNA I/ D—Z2FITkE%E
HL, RBRoPhoe 2y I ARIZEL
T, TOMIENBEE, EHRE#EHIVIIED
ERES AU TH AR ERE 22T
SHOBRZIEALT, BBAOHREXADDBEN
Y

BEOEAY I CHAFRIIBITH My 7 EL TR
9 H, ; BB ZALAEALN—TREDOHE
ERTFEZEMNTES, Jutel 513~ — T ik
IRHT S H 244 Thl JEE 28435160 %
H95—%, Hy ZEMAW Thl, Th2 fiEE i M
HIIERTSZEEHREL TS, £/ Th1 &1

Mast cells

Macrophages

Infiltrated
leukocytes

Fig. 5. Effects of Local Histamine on Tumor Immunity

In clinical trials, H; antagonists, such as cimetidine, have been reported to suppress tumor development. In an experimental tumor model, histamine was found
to be produced largely by infiltrated neutrophils and cimetidine suppressed the tumor growth. Histamine was found to suppress intratumoral expression of anti~
tumoral cytokine mRNAs, such as IFN-y, TNF-g, and LT-8, via the H; receptors,
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TOA—-THETH SFFEEEREASF
y%ﬁmabfﬁﬁbrbo Th2 # 1 FI3 H, %
HZHEETEREAYI OFAKRELTRBELTNS
_&mb,tX§:ym%rm%%Tmnﬁ@¢
HEMZFOIEMPBEINT NS, 2 —F, Maz-
zoni 5iTEMRAIENIZEE L, REMBSERARIC
HH ECHBSEHESRRELTVWSIE, R
FIH,ZHEEENLTIL- 10 EEEZHEKEYE,
IL-12 B 2RDEEBZEICEDTR2 47D
GENEEZERTIIEEZRLTNS. P FHROE
B3 Caron SICE > THHEEENTWS ¥ IS5L
FREBMHEICTFET 2R TIIALA, REMQ
Th NA 7 ADEMIZR2 > THBOERAY I D%
DEBREERGIERAERBITEIHDEEFEASN
D, FREEELEELTE, WThOERIIBNLT
HEAY I VIIEERIZEMT ST EICKDFHES
hTE0, ZHLREREOHDICEST SN
ftoe 243 i3 EnilEficko TWIELAER
LHHEASATIREWI EET N5, EELHIE
Fikee 707y —PV W FHIRRREIZ BV 535
BYEOEAYIVELRIZEBLTWSA, YA M
fa, FHEENOBREORMEE b ZREINTNS, FE
SOEBETIVII B, 2BKE2AT5Th 517D
HEGEIIHTHMHERANBIERNTWS EEX
SHAM, invielZBITD AV I ORERE
FEERERS L BEIRIEE DTN I ENS,
FHEDEF ML THSRESITRIEL TH S LE
Nbpzd, T<EEOHSGELTHE, H ZE56EE
FRECEEREBORERNEBELGTO 1 DTHD, H,
ZEFERATVARBCEEEBEFIVICH L TE
Mt EHDOLED CEMHASHITEINTH D ERE
(13. 30)

BEO M w2 &L TRIRICEITS H; 24K
DERBDVIIHEBEAAZZLACBT A E 2
OERICELTHEANEE > TWS. H; ZEK
P TR MEIZ VYN TSR ERRBIE
Bt E (ADHD) ZHMsiEHiEE U THEER
RICRAAAED SN TS, ERAE FLF i
EHEEBBOTRICH, 2AEAMNEETLHI &N
H) ZEAREBTIZZ2AWTHS M ERZ W
FIE T ERHE XY 2 2 OREMHEZNT
By, Za—nricBirsex¥ 3 A6, HDC
HIPOREHEMIZERFENTF—THD, Ll
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MOBEIOF—IREANLTHB T I—Tidk
SEOMIBLETHS.

H; SEMIIERZEHNLRFEEN ST D cDNA 7
O—Z FETISERZELTNDS, P ZHidH; 2
BEO—KEEMNE /70— 3T/ H
HHVRH EESRZEROVTHEBHEBILT
WhEh2/Z & —ETHD, H; ZEEIIEVR
F—T 7 S BERTHo. E-HZFEHRO
¢DNA 70— 7IZ5| &5 T H; & 40%12ED
RECQY-2FTSHBEKROIO—Z 0T
bh7-. W RTFFRHEVF > FoZEKREILET S
L, EBoTEREEDRAOZERTEIZRET 1Y
A4 TETHREOS—-MEL, HH0WEREEAER
WHEEMIZ BT L AR TFTHE S —IAHD,
B ZREORREEBIZIT S FOF a4 H
fERAMRWEZXha I EMB5, EAF 2 ZEL
TH Hy ZEAERERZACE<FEZATWAR
MoREZEETHD, ITNEZEoNTICEAFI >
OFHRERMEVWHENSIRESND B,

FHEoORGFEWRRE L THDC RIFv T ZIC
BB MREROE D, BRMRORENET
53, YA MIRIZTBREOERBMEICEREZS
L, i@l TaEE3BA 5 TWLNED
SHHNCEL TS A TR L, EnsAiEaHh
TOEMECHBFFEE - AEMABTERERAS >
ERMABACTORTLA I MO NTNSA,
FOEHMBERIZHSMIINTEN, FHESIT
BEARICIE Hy, Hy, Hy ZBEANREAEL TWRSE D
EEENWHL TSN, ZhoMEHMEOERRIC
EQOXIIIAETINMIVDIIVFHATSHS. R

oV Enic Hy BB OB TIIRETD
D, BHICHICEWREMEBEDNTWS, 5L
FHRZEHETEETAETX MIRESDMERE
Mo sre - Bt E W ERIZBWTEZXZ I 20
FMSMOEMZEL TWSAERIT7H0ED L
SICBbhs. B, 5%“@%&%&“9&%@
HBIIBI DAY I U ERIISEORND LT —
?&bf&ﬁbfh<%ﬁ?%&

MW FRITRALFHEOWRRITART, B
BAERERELEFFFEFRERFEESET (B
H{LEHE) TibhboTHY, THEENEKE
SELATN BEER|IECEHOWEZLET. £



558

Vol. 123 (2003)

MEZOHRIEOTHACESEMEL LIT X
T. ISIZENOKRIPESOF 4 DT AITEHE
OMBEELET. AMRO—FIE SR EEHE
WEBIRSIZE DITONAEBOTHD, S TEM
BL#ET.

1)

2)

3

4)

5)

6)

7

8)

9

10)

11)

12)

13)

REFERENCES

Ohmori E., Fukui T., Imanishi N., Yatsunami
K., Ichikawa A., J. Biochem., 107, 834-839
(1990) .

Yamamoto J., Yatsunami K., Ohmori E.,
Sugimoto Y., Fukui T., Katayama T., Ichika-
wa A., FEBS Lett., 276, 214-218 (1990).
Yamamoto J., Fukui T., Suzuki K., Tanaka
S., Yatsunami K., Ichikawa A., Biochim.
Biophys. Acta, 1216, 431-440 (1993).
Tanaka S., Fukui T., Yamamoto J., Shima
Y., Kume T., Ohgo M., Ichikawa A,
Biochim. Biophys. Acta, 1253, 9-12 (1995).
Asahara M., Musiake S., Shimada S., Fukui
H., Kinoshita Y., Kawanami C., Watanabe
T., Tanaka S., Ichikawa A., Uchiyama Y.,
Narushima Y., Takasawa S., Okamaoto H.,
Tohyama M., Chiba T., Gastroenterology,
111, 45-55 (1996).

Tanaka S., Nemoto K., Yamamura E., Ichika-
wa A., J. Biol, Chem., 273, 8177-8182
(1998) .

Suzuki S., Tanaka S., Nemoto K., Ichikawa
A., FEBS Lett., 437, 44-48 (1998).

Tanaka S., Nemoto K., Yamamura E., Oh-
mura S., Ichikawa A., FEBS Lett., 417, 203—
207 (1997).

Hirasawa N., Murakami A., Chuchi K., Eur,
J. Pharmacol., 418, 23-28 (2001).

Tanaka S., Funakoshi E., Kawahara A.,
Nemoto K., Fukui T., Suzuki T., Igarashi K.,
Ichikawa A., Meth. Find. Exp. Clin. Phar-
macol., 17, 25-29 (1995).

Ichikawa A., Funakoshi E., Tanaka 8.,
Nemoto K., Fukui T., Inflamm. Res., 47, S46—
S47 (1998).

Review; Metcalfe D. D., Baram D., Mekori Y.
A., Physiol. Rev., 71, 1033-1079 (1997).
Yamaguchi M., Lantz C. S., Oettgen H. C,,
Katona I, M., Flemming T., Yano K., Miyaji-
ma 1., Kinet J-P., Galli S. J., J. Exp. Med.,
185, 663-672 (1997).

- 487 -

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

Asai K., Kitaura J., Kawakami Y., Yamagata
N., Tsai M., Carbone D. P., Lin S. ],
Kawakami T., Immunity, 14, 791-800 (2001).
Kalensnikoff J., Huber M., Lam V., Damen J,
E., Zhang J., Shiraganian R. P., Krystal G.,
Immunity, 14, 801-811 (2001).

Tanaka S., Takasu Y., Mikura S., Satoh N.,
Ichikawa A., J. Exp. Med., 196, 229-235
(2002).

Review; MacGlashan D. Jr., Clin. Allergy Im-
munol., 16, 519-532 (2002).

Ohtsu H., Tanaka S., Terui T., Hori Y.,
Makabe-Kobayashi Y., Pejler G., Tchou-
gounova E., Hellman L., Gertsenstein M.,
Hirasawa N., Sakurai E., Buzas E., Kovacs
P., Csaba G., Kittel A., Okada M., Hara M.,
Mar L., Numayama-Tsuruta K., Ishigaki-
Suzuki S., Ohuchi K., Ichikawa A., Falus A.,
Watanabe T., Nagy A., FEBS Lett., 502, 53—
56 (20013,

Inoue I., Yanai K., Kitamura D., Taniuchi I.,
Kobayashi T., Niimura K., Watanabe T.,
Watanabe T., Proc. Natl. Acad. Sci. U.S.A.,
93, 13316-13320 (1996} .

Kobayashi T., Tonai S., Ishihara Y., Koga R.,
Okabe 5., Watanabe T., J. Clin. Invest., 105,
1741-1749 (2000).

Toyota H., Dugovic C., Koehl M., Laposky
A.D., Weber C., Ngo K., Wu Y., Lee D. H.,
Yanai K., Sakurai E., Watanabe T., Liu C.,
Chen J., Barbier A. J., Turek F. W, Fung—
Leung W., Lovenberg T. W., Mol. Phar-
macol., 62, 389-397 (2002).

Ohtsu H., Kuramasu A., Tanaka S., Terui T.,
Hirasawa N., Hara M., Makabe-Kobayashi
Y., Yamada N., Yanai K., Sakurai E., Okada
M., Ohuchi K., Ichikawa A., Nagy A.,
Watanabe T., Eur. J. Immunol., 32, 1698-
1708 (2002).

Tanaka S., Hamada K., Yamada N., Sugita
Y., Tonai S., Hunyady B., Palkovits M., Fa-
lus A., Watanabe T., Okabe S., Ohtsu H.,
Ichikawa A., Nagy A., Gastroenterology, 122,
145-155 (2002).

Safina F., Tanaka S., Inagaki M., Tsuboi K.,
Sugimoto Y., Ichikawa A., J. Biol. Chem.,
277, 14211-14215 (2002).

Takahashi K., Tanaka S., Ichikawa A.,
Biochem. Biophys. Res. Commun., 281, 1113~



559

26)

27)

28)

29)

30)

1119 (20013,

Takahashi K., Tanaka S., Furuta K., Ichikawa
A., Biochem Biophys. Res. Commun., 297,
1205-1210 (2002).

Jutel M., Watanabe T., Klunker S., Akdis M.,
Thomet O. A., Malolepszy J., Zak-Nejmark
T., Koga R., Kobayashi T., Blaser K., Akdis
C. A., Nature, 413, 420-425 (2001).
Mazzoni A., Young H. A., Spitzer J. H.,
Visintin A., Segal D, M., J. Clin. Invest., 108,
1865-1873 (2001).

Caron G., Delneste Y., Roelandts E., Duez
C., Bonnefoy J. Y., Pestel J., Jeannin P., J.
Immunol., 167, 3682-3686 (2001).

Ma R. Z., Gao J., Meegker N. D., Fillmore P.

- 488 -

3

32)

33)

D., Tung K. S. K., Watanabe T., Zachary J.
F., Offner H., Blankenhorn E. P., Teuscher
C., Science, 297, 620—623 (2002).

Huang Z., Qu W., Li W., Mochizuki T.,
Eguchi N., Watanabe T., Urade Y., Hayaishi
O., Proc. Natl. Acad. Sci. U.5.A., 98, 9965-
9970 (2001).

Lovenberg T. W., Roland B. L., Wilson 5. 1.,
Jiang X., Pyati J., Huvar A., Jackson M. R.,
Erlander M. G., Mol. Pharmacol., 55, 1101-
1107 (1999).

Oda T., Morikawa N., Saito Y., Masuho Y.,
Matsumoto S., J. Biol. Chem., 275, 36781~
36786 (2000).



SAWZ. ®4 AWBRIT FRIGFZAGBRIT No225FR7TEIAZDON INKNEMIET

F /T OFF- 1 —X Y —  arenmmik- 0oemsneee

Nikkei Advanced Technology Report 2004.02.09

o

Ix

WRDOBAWRZG
E—ERORETHIREERT
¥/ LREBUEHE ERICHAT
EgRORLMMEE, 81F - DHICHD

WK R EREENABOEREZHEARO L
-7k, B—#picdied 5 ARBHR A EREC
BT 2-008ETFHIBEAHLL, pg (B2
¥ 3 L=10"2g) @® 1MFERNA (Y FE®) 25 ug
(w4203 4=10"%) ORNAXBOh S, HBENH
It NATREOAETREREsRITTAY( 2TV
—BEAOBREHIRE L0 T, FAISRHNORE
FEEE VbhTS SR MROBE TR 4 E 4 OfifaE
e CE, BROFILEATLREBRELE LS
hiI 2 OBIZTREFTASTE, MM T, SR
Frizk aEESOEEMME LS. SIELBE L EDE
HILALRAD R E WS,

- 489 -



BEmG

e

+s 7 ud @)
@ 1BREIPEE

+PEEEE

DNA it

|
igééﬂﬂk

(244 2)

@5 TS RANAS IS l

i) —’i
vuuuy

UUUUL S p—m—
UUUUY e

uuuwy !_
4207 —§iN l

RNA
WEEY

cDNA (fH##I 74 F Y
FHEg) CEHRLE, IO
PE. cDNAIZR # VB %
BALTHEL, ZOWRET
SABIERTT . BBl BHIE

T D 1 HilEE AL

_zER  snel TDNA% i, 5 7 EF=
e | UMY BRNABREER
N FRVB L, WESENY
HEDRNAS FIB 2 &

E{¥mgah3d, (Figl),

IHOFELANT HE
F =TI RREZR
ORTERBRO S L —T L
HET, MIELTE-RH

R o S e B R
DY (PG)DZHREF -

Figl Yo 7LEAER7A7—LIBHROATy 7, QNS FTERT ¢, RERERAS S

HFOMET 5, BRI T T AOEDE ORMEE (£, REDIRY H L -2 —818) £ \R %

i (T)
au
®
e
A ;
R o i
2 |
4
o
%) 10
o

1 10 102 103

B

tmpEAEAn CROHT

Fig2 EP3=a2—-RA-TOVAIOFL—BIER, By
FiE. ThEhrBE2ORIGFERL. PGE2BRERT
REAFESLEEOEZAOBRTHEAL, &L, X80
HTNEYBOY A TAFTATRUEETFREER
TEE (ERFALERALEVEE) (S Fy REY
NTEE1OEREICES,

ML <ALTY  ARBEREFEN T 512, Hi
HTIRESNEE AR A, FY 27— EHEHRIE
(PCR) *GEHGEL Szl THEDRETREL
BIFT2Emia0, LrL, B - ~RNAEFEORH
IEIZPCREMEM T 5 &, FTFROMIEHEIZHED BE
CTLEO, REAMAZERERIILS,

BEBEHESIIORO EFRDIITEI LD, 4
O ETHEEE RGBTV, R T VRNAR KIS

YoM T AR EED -,
ZOEEERERBLESY
AT, PGE2 (REMZEWH) AIRENITIRGLTER
BEESEI 6 A, REMIZIFE L — 713, FFER
7Y ZIZPGE2% 1Y 5. MK TERIZHMIEL TV 5 PGE2
SERERAZAHELCHETRROELEH N,
PGE2ZEH 4+ RET 5 e <ld, EFIZE L OEIR
TAPGEAIGE L TREAELT 2 I L0 H -7 (Fig
2),

AR IR RB 7 e 7 4 — LRI LD
5%, DEKRENIIC L S0 - EE. wEET
ALZTORBOMLEH N L. EROBITPEMIEA
~DHEEFELIEFAL,

¥ AWEAFER L CEYTE Y AR, RIKIIMEES
ZHEOBRIRLEN, REISHEEOR L 2 M TH
REhad, EFIcEHAEHIHEIEIO-ETHE
B, EAMERMITMLIZ v, RAIFPREL SR
eI AL0E. BH (NAL D) BhPF—s13
VAR L Vo 2l 4 OMIEIL NN TOREFRIRE
A8 ZeMNTENIBRELE, L L, FEIZE,
1 >0, ST Z 3RNARBII TS MB L =0,
pgBHEORNAMSMBL S hiv4 207 L —HKiZid
HUFhdhotm,

- 490 -



iR, HANRERE FRISTIAIARG No225 FATE I AAUE %I HEMMIAT

F/FoFMZaA~-A T~
& ERE ~,

Hig SEim 5T CONTENTS

News2J5wv¥2a
e T4 Yy TR, TLELTNTAEBROEFN—IT—FHIE oorerrertnmmmrtien 1
o EMH - EHNEHEAR LS 52—, SEH—EPRBBOSFETEBE oo 2
o TAMHLARBINIEG, B — iRl 0B E TS E B AT corererrrrrresrss i 3
cHILADEARMIBG. P AEBOREEMI Z I TR e 5
HAZLT+—FKhk. HFE—H— X230 OBEFEHETER »rocveerrrrresrriiisiiiie 6
SNTT7# P27 2R, BAESEEEDIT— 7 —REE B oo 6
SKNF 1 —RERS LTV g Uh S MRRFTH /BT D TR e 7
o EEIATR « EAIEET SRR . S NEEOIERY T — EMB TER  rooorerrecrren 8
cHAAOEHEMEG. BEEEBMES I v I X EBELATIIC  -oorerrerrereessreen. a
e F I IANLTFI /AT X, FAVEED T« L TEFEBA cooeemmmemrmmmemmmrmenssimnanise 10
o TRBEADHHRES & — . NEBSHLIEFE QIR PG o-evvrereerrerremerareniinn 10
o EH - BHRBES St . £/ REMEE2010FE TITHHAN worvrermmssimessenees 11
o BASEE. BESM L GRS EOHEE S IRE oottt e 12

e ST TIOANIS f  ovvererarnsronsstosmti sttt s e b 13

METHOERERA&X vV 2—{12H
T, (b, BE¥A—H—-HIREANBETED S
TBHEOF /I5EHET—BOEERE{LICRIF
OLII"Z [.57_--3‘_. ................................................................................................... 18
EEH - R\@F/T—%77 P2 XWAERE 22—
FF/ Fa—ThEIZ -7 LA ERRE
4EIOLRE [BE - KKE] KDY
F I FHBEEY T s eereorememeemnie e 22
200AEEF /T VEFEHIZI 1%
BIFSZIC A UNY | SiIREFRI IR

ﬂﬁmﬁ;m ...................................................................................................... o8
Ay Fo—RELK TIRBURGE B KX - BEHISG
EEZJ—ZDEJ— [ 3 Eﬂ ------------------------------------------------------------------------------------ 33
K7L bk BEHREFELETVE—2—
85] 5-[-,_]: ............................................................................................................... 37
[AF /57 - ESXRATIT2004) OHEERE
* & o
ﬂaﬁ-gm 10 TR .27 2 T T 37
(8R%2 - 4BBBERT
BEH £mM79,2000 (B - B8 AH)
B - 7 HEenEnns EEE%%!B};{F& WIEAD T
BEERHRTRA $101-0047 TEL 03(5224)2598
R - HE ARDPH (15 AEBTRERNE-1-2 PR FAX 03(5294)2593
Lsggo 4’ 346-826X http://www.nikkei.co.jp/tim

- 491 -



T

Z2004E (RRIF)IL2HA288(BREB)

%

| BN FEHEH

KA AN EE R QIR
Mebh=2—hE # | EELEHTNY
(BT QIR — L B S
QUL OB EEIWENIL | RES
|0z« (RER) Wi EY b
HARIN® EEEY | RuEicEoRE
NEEE O A DN SR
EOEHAUDNIOR” BRI O
I3ONHHEY TSV QKB
RIS .
WERROTINHP” BLPIrz <l
oAz < (EEDNeESRESE) LR
0 AZ<HIEAN VB BT R RN
MGV OKEVEREL BEL0
| BBWR IV ZWER® ahNagrad
DRIRE @t Z < {IETR IR S10A) &)
LIS Qe z <R LIE )Y
BERH

- 492 -



