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MRDEREAN

ER4ZIY H, RBEFKEBERE

1972 &£ Black 5[1]I2&AERA2ZY He RBARIEME, burimamide DERIL, B
EE O B DFIHEE O EOHILEEBR O ARICERESELL L, 5IEHKE
1975 %&(Z cimetidine [2,3], 1979 ZE(Z ranitidine [4,5], 1982 FIZAF T famotidine
[6,710 BFEE N, LLi% nizatidine [8] *° roxatidine [9]4E DEFINE S, ],
BEER CEASNBLESITHE>TINVS, ERSIY He RBKIEIME(L, BRRMNIZERT, B
B b D FIEOE LM RB OARICERGESELLL, 1990 ERDATHFL, HA
P CRLEHLNEERD—DOTHA,

o G EREHFYUZREENRE

EASIVHERELUSNCE G EREEFYRBARENEE, BHEME «BRE
MEMEE - FEIRDARE, o1 HRESTNIRIEXEDAERE, ERX43D HiiEiR
FEIMTLILX—F SHTRBEKRERENFIHIELLT URINSLLERRGASNT
L3,

IS DHE OB MO RRICK—/IZU LT a—HEET BN HIBEL, Rk
LETE2—DULOMhDHITEAT I L TEVNERIIMEF T 570 EEVIE, JARIEBR
HDEBOHBOARELELTAHLLN TS, HIEAFREDYARFUE, F—13
VD2 LT —EERE, FD 10 Eghitab=o LT 2—EMERZF>TL
B, EOLZY - F—/ SV -EMED, RHIRBOBRELLTHESNTIS[10,
11].

T, FUoXATIOIU I ZREBEREATL R E) L, ACE BEHFICTET D
EERA%EE D, SHIZACEBERICIE, ZOBMERALNH LA, ATLHMEICIFTLLS &
REZENDOTNETHD[12], iz, AT1 ZEEKIERE (losartan) [XIDF L (TR
BDINMRESHRICENTIVD[13]. AT1 RREKBEREL, NIL—VEFICLLIMERNE
RIEZHNHIL, BIARIEILD PRHEEL THAFTES[14],

SHITTENARBIKTHS CRC4 %, CXCR-5 &, HIV virus O co-receptor TH
Y, ZOEMEL, HIV ORBRELLTHFINTIVD[15, 16, 17].

GEREREZERENEL BELEEITHY, SBRULLERRIEAENLEEAL
hd.

GERERUZFHRENEDRE



EX432 H2 2REENEL T THE thd) G EEER NI B EDOIERSHBERE
FHERMICBIELENE KELEMELD, GEHEREZBERIIOVTOMRIL
ZLD, BEREORIFEICTENINTEST, PIRIDEEXETITHEL, £
EXTUF LAY —= T TCY—NILEMEHRRL, #HEFEEBICIYEVELMEESY
FIRT LS FENERSNTLNS[18],

CGERERUZBREADREL GEREREZIBROTI/BERICZRTHEIC
XTHOEBNEALIRETH, BREFJITHRITEK-OTWALERSL. COAEERD
FEIC, BEAGHBECERZEL EREOERORED—DELEH>TIVS,

FITC, PUOAOdRMNZRAEOHEEITEAHZRE S, RBAOZXTHEEIC
Taubd BENEE, SRARO—REELVERMNICETEL, BERELTRIET S
ENTRELIEDEE A DN, BLDABREDHENLRENAREICLLEEFTES,

RBEKEVTUROEED R FLRILO R

1986 D B, 7RLF) U SREDIO—ZF LIE[19], GEHRERSZSBROH
WILEH LT, B, 7RLF)UBBKRIZDDNTELNGERERSZERDIO—
DTWEEN, TE/EBEBRSIA RSNz, ERERBACTFASOERLED R FAE
MEOEMERNT, PZOANEE T2/ AROTI/BEEDBENLIN TS
aAVEa—42—FRWNERIICLY, ZRTHEEDHEIN LS TS,

PFEMEOESIZLY, ZLOCERERKEZEROERTFNIA—=2T SN,
BEBEIINRESNT - CNICKUZRBAREBDT7I/B—RENMNRESNT -, E1-
NOTUAART OO DFERD X BB OER[20]IRE, NO)TUAORTIVDER
THREETYIL—heL, 2B 4—ZRANT #EOH 0 G EBARESUZEARD=
RITHEEDHTE RS ITHNI TS, [21, 22, 23]

EREHEME

FLLERENT-EREZY H, RBEKRIEINE T-593, (£)-(£)-1-[2-hydroxyl-2-(4-
hydroxyphenyl)ethyl]-3-[2-[[[5-(methylamino)methyl-2-
furyllmethyl]thio]ethyl]-2-(methylsulfonyl)guanidine (& 1)[24](&, amino
methyl furan & 8 -hydroxyphenethylamine moiety % flexible chemical chain T
ATAEZHEEELTEY, HRIRHH L ranitidine DEEXITFBEL TS, T-593 (&
guinea pig DHHEELDEICTERFIVRIMICL LB ERERICENT, FREKEY
[ZIEfR & B9 (unsurmountable[25]) 4 He RBARIERMEREZ R T EAREIN TINS
[26].



REREINERFIY He RBRARERZELNOZBERIERFEOHICH, FHkICH
NTHEHEERORWNT VAT A H D, a-FRUFIoSBRIKIEINE[27], B-THL
F)UAERE(28], ERAIY HidEE(29] REICHDND, BEFMICIE, BARIES
D34, slow associate, slow dissociate HM4FEEL TEIF 54 unsurmountable
antagonist[25]&R FEEN D,

JEFR S BHE I EZE (unsurmountable antagonist )(E, 1955 &2 Gaddum 54 5HT
antagonist T, F1OTHREL=[25]. DRERCHBE, BIZDTIM 571 THS &
KRISZEINEIT 2, QMFIZR L, FREERFETHH QA FEHHIMFIVER (8%
) EFOLEDEBEMBHEFS, RAGERER RO FREMZRL, BRKRSY
[ZHALIENETHD, COBRNTHEN-FREBFORIMENETHD
unsurmountable antagonists &, HEEMN5#H S classical competitive antagonists
TlE, RBERDFEORBERXITEVDLHEIDMNE, D FLAILTHRIATSHIEE, B
MET B

ERAZVH2ZBHRERERO7 vt/ R DR ‘

H: ZBFROEBRARICE, BHLOEOBHERERLERSBENLAVLAT
W5, FEMD B LYRHHIN - B B EME CEM BRI R Ho 48
MBEDT7 v A IZLIELITALDNED, EXREERTLHFRIE, EEEDORIC
collagenase FNEHRZHSI&ITLY, B B LIEMAE, BEaEEERMECHIaRE
ICHEETAEREIY He- B BRARERICH A—C2525[30], £-EE LS EMBGD
REIZIE, ERFZVHLREREEB(CEFRELLGD, £CT, BRIV H. 2B 4KER
EHIRIL-EEMABRRE FLOERAIV L ZRAREREOREREBITICHEOTE
HATHdEEALNSD[3], 32, 33].

BR(E REVA——2T3hfAX-ERFID H: RBKERT (R2)[34, 35] &%
ELTHIBIE 1= Hepa cell(TYMTEMIER) DIEEMRREMHIL, EXFIV He
EREORDREITANSI&ICL.

KPETIL, AX-ERFIY H: BEREFHIEIE - Hepa cell (THEWLVT, EXZZVH]
#1Z& 5 cyclic 3',5’-adenosine monophosphate (CAMP)EA % IBIZIZLT, #HlLLy
ERAZY H: RBAREBEIRE T-593 BLUTOHEERKA(EI) OXEBEMF LT

~t=,

B
UEFYERHMREIEL, UTOIEZBEMELTEIG T



1 D FEMEOESITIYBON L 2B ARDOTI/BEREINEZEIC, ZBEE
ligand EDEEERFLAILTRET 5.

2. BRI THY, M OIMEMTRIAEL, SBREDBEENFLALTRIT S,
3, BRABRECRIER ERAEHITHRIBICHDLIAAKRELN, COB,
EEROMEC, WALUBHEBREET 5, SRKOTI/BEINSREOHRE
% HRMICAIEL BAEOMREOANET 5,



0O

NP7
“s=cH,
| rI\II OH
|
CH.NHCH O CH,SCH,CH,NH—C—NHCH.CH OH
3 2U 2 oL, 2

M.W. 456.59

(£ )-(E)-1-[2-hydroxyl-2-(4-hydroxyphenyl)ethyli]-3-[2-[[[5-(methylamino)
methyl-2-furyl]methyl]thio]ethyl]-2-(methylsulfonyl)guanidine

Chemical structure of T-593

By



1 ATGATATCTAACGGCACAGGCTCTTCCTTTTGTCTGGACTCTCCTCCATGCAGGATCACT 60
1M I S NG TG S S F CUL D S P P CRTIT 20

61 GTCAGCGTGGTCCTCACTGTCCTCATCCTCATCACCATCGCCGGCAATGTGGTGGTCTGC 120
20 V. S VvVL TVLIUL I TTIAG®GNUVVVC 40

121 CTGGCTGTGGGCCTGAACCGCCGGCTCCGCAGTCTGACTAACTGCTTCATTGTGTCGTTG 180
41 L A V G L N R R L R S L T N C F I V S L 60

181 GCTATCACCGATCTGCTCCTCGGCCTCCTGGTGCTGCCCTTCTCGGCCTTCTACCAGCTA 240
61 A I T D L L L G L L V L P F S A F Y QL 80

241 TCCTGCAGGTGGAGCTTCGGCAAAGTCTTCTGCAATATCTATACCAGCTTGGATGTGATG 300
81 S C R W S F G K V F ¢C N I Y T S L D V M 100

301 CTGTGCACGGCCTCCATCCTCAACCTCTTCATGATCAGCCTTGACCGGTACTGCGCTGTC 360
101 L. ¢ T A S I L N L F M I S L DURYC AV 120

361 ACTGACCCCCTGCGCTACCCTGTGCTTATCACCCCAGTCCGGGTCGCCGTCTCTCTTGTC 420
121 T D P L R Y P V L I T P V R V A V S L V 140

421 TTAATTTGGGTCATCTCCATCACCCTGTCCTTCCTGTCTATTCATCTGGGGTGGAACAGC 480
141 L I w v I S I T L S F L S I H L G W N S 160

481 AGGAATGAGACCAGCAGTTTCAATCACACCATTCCCAAGTGCAAAGTCCAGGTCAACTTG 540
161 R N E T S S F N H T I P K C K V Q V N L 180

541 GTGTATGGCTTGGTGGATGGGCTGGTCACCTTCTACCTGCCGCTGCTGGTCATGTGCATC 600
181 VvV Y 6 L VvV D G L Vv T F Y L P L L V M C I 200

601 ACCTACTACCGCATCTTCAAGATTGCCCGGGACCAGGCCAAGAGGATCCATCACATGGGC 660
200 T Y-Y R I F K I A R D Q A K R I H H MG 220

661 TCCTGGAAGGCAGCTACCATTGGGGAGCACAAAGCCACAGTGACACTGGCTGCAGTGATG 720
221 S W K A A T I G E H K A T V T L A A V M 240

721 GGAGCCTTCATCATATGCTGGTTCCCCTACTTTACTGTGTTTGTTTACCGTGGGCTGAAA 780
241 G A F I I C W F P Y F T V F V Y R G L K 260

781 GGGGATGATGCCATCAATGAGGCTTTTGAAGCCGTCGTTCTGTGGCTGGGCTATGCCAAC 840
261 G D D A I N E A F E A V VL WUL G Y A N 280

841 TCGGCCCTGAACCCTATCCTGTATGCCACACTGAACAGAGACTTCCGCACGGCATACCAG 900
281 S A L N P I L Y A T L N R D F R T A Y Q 300

901 CAGCTCTTCCGCTGCAGGCCGGCCAGCCACAATGCCCAGGAAACTTCTCTGAGGTCGAAC 960
301 0 L F R C R P A S H N A Q E T S L R S N 320

961 AGCTCTCAGCTGGCCAGGAATCAAAGCCGAGAACCCATGCGGCAGGAAGAGAAGCCCCTG 1020
321 S S Q L A R N Q S R E P M R Q E E K P L 340

1021 AAGCTCCAGGTGTGGAGTGGGACAGAGGTCACAGCCCCTCGAGGAGCCACAGACAGGTAA 1080
341 K L Q V W S G T E V. T A P R G A T D R * 360

The nucleotide and amino acid sequence (in single-letter code) of the
canine histamine H2 receptor gene.

M2, 4X-£R43Y H2 ZEHBETFOREBESNELUT7/BES



T-593 ' Ranitidine

SOzCHa
OH
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an LA s Lo LT e e
H H OH H
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3, T-593 O EREADHEER



L VAVEDOHBEDERE
ik
1o IX-EREZV H 2B O/O—2F

(1)cDNA %%

A X B ¥ (fundus) # 0.25 1 g/ml O collagenase & 1mM EDTA TALEL, Soll DA
E[BOICLYTILM T—2—ZANT, T0%DRMREST HEEZ /. CONEMS
acid guanidium thiocyanate-phenol-chloroform $%[37]Z UL T, total RNA %
L, SSIZHT@DEILa—RATLERULT, poly(A)'RNA 8-, 2D
poly(A)*RNA &) avian myeloblastoma virus reverstranscriptase (Seikagaku
America, Rockville, MD)Z B T ¢cDNA %57, '

(2)PCR ZF#RW-90—=27

Libert 5[38]DTHAV L-GEHERERBROEIEEEN L FEERBOFN
FIT BROZBATHAEALTRAESATVSEERFZH LI primer ZEEILT-,
primer DIEEEF (L,

5" GTCGACCTGTGC/TGC/TC/GATC/TGCIITG/TGAC/TC/AGC/GTAC 3’

3’ AAGT/CG/AG/CIAGACGACCGACGGGAA/TGAA/TGT/GATTCGAA 5 TH5,
primer | Applied Biosystemes 380B DNA synthesizer ZFL\T& LT,
AXEEHIRROD cDNA 2884, LD primer ZAWLVT, LI FTORHETPCRETH

-
- O

denaturation 94°C 1.5min
annealing 45°C  2min
extension 72°C  4min ,
RE & 30 cycles 170y, RISEYD 20%ZRYHL, $/=( buffer, primer, ANTP %
MMZ T, 30 cycles {1o71-0

RIGE B % phenol/chloroform, 1:1 (Vol:Vo) CHitEL, T4/—/L TR 1=,
O Z_E$H DNA %, DNA polymerase I klenow fragument TLEL, blunt-ended
DNA &L=,

CDRISEBM%E, 2% NuSieve / 1% Seaplaque gel (FMC)T, BRkEBIL, 24K 0
NOEHBENT-, CDS5H%9 400 base pairs D RKESD /AU FE gel LYHIUHL, M13



—HIVARANYE—IZ, BEEY I 7a—2L1=[39]
DNA DS EE 5L, Sanger 5D A% [40](ZH€LY, Sequenase version 2 (United
States Biochemical)Z LT, dideoxynucleotide j&IZ&YRELT=,

(3)&{EF library MoDHyO—=%

PCR ZEIZE-TEBON-RBIEFOU F%, Vogelstein 5D Ai%E[41]I2&Y, 2P T
random priming ;% T radiorabel L 7=,

“hzxFO0—TELT, canine genomic library (Clontech)# A9 —=2% LTz, /N A
TYSE L —30 841, 0.9 M sodium chloride /0.09 M sodium citrate (6 x SSC),
5 x Denhardt’s solution (0.1% Ficoll, 0.1% poly vinylpyrrolidine, 0.1% bovine
serum albumin), 0.1M HEPES (pH7.0), 100mg / ml salmon sperm DNA, 10mg /
ml dextran sulfate, 65°CT#HY, #Hk:E&EM1E 0.1 x SSC, 55°CTITo7 =, single
positive clone A3§5h, 77— DNA % Tsonis 50 plate lysate i%[42]% AL TEH
|-,

Southern blotting ;£[43](2T, #IFREEHEMEEERK LTz, Xbal-Saul 735 A0+
M13 sequense vector (70—, BT I &< sequense version 2 (United
States Biochemical)® AL T dideoxy nucleotide i&IZ&YIRE LT,

2, ER4ZY H: RERRBRIEEAREFOER

(DRBRII—DEH

HO—= 5 L-BIsFOMRMESEE, PCR ZZAVTIEIEHR EXERORERY
4—CMVneo 297 90—=2T 1=,

CMV D&%, PUC13-based vector T, lacUV5-SV40 promoter (440bp), Tn5-
neo (1400bp), SV40 splice site and polyadenylylation signal (320bp),
cytomegalovirus (CMV) promoter (700bp), human growth hormone
polyadenylylation signal (700bp)Z ¥ D[44]. (14)

CsCl2 %[43]I2TC, FSASFDNAZHHL, PCRICEYERNHEASh TOENNEH
R31=0I12, ERS3IY H: 2R GHREROE RS ZBHEEL-.



SV40 splice
and polyA
(320 bp)

CMV promoter
(700 bp)

“Tn5-neo
(1400 bp)

lacUV5-SV40
promoter
(440 bp)

——

pCMV-H2-neo

(700 bp)

H4, BRI 2—DHIE

10

H2 receptor
genomic
DNA



(2)HIR (S RTz930)

(1) THERLI-TSAINDNA %, JUBEHIL D) LFHEiE[45](2T, Hepa cell(Svhk
BFE#RRS B MR RR) (CBALFHEIBE 1= CMVneo ZHIEL T4 Hepa cell #3#4R
4 571=61Z, neomycin analogue T3 G418 (geneticin) 0.6~1.0mg / L # &KL
MIZIAT, BEFEAMBERIRL-.

() RBT DR

H—nyn—2%58R#%, northern blotting (Z&Y, /X -ERFIVH2ZBED
mRNA ZHIBL TSI EEHRLT, LUTOERICAL .
XAR[35]IT RTINS EBYERZEIY H: R RO R (S HIfadH =Y 30,625 BTH
Y, COEBHBRERAVT EASEY L ZEGEREORBREREHA T,

I

(4)Northern blotting DA%

EHEMBENSRHROAET, MHEh - poly (A)*RNA (X, 1.25% formaldehyde-
agaroses gel [ZTEMEH T CTER AL, mRNA DY AXZLIZHBL, CThE=k
PE)LO—RECEREL, 80°CTHRERE-ITENBEEL-RIZ, XHR[46]IZFCH
ShTULAAEEZART, 50% formamide, 5X SSPE (0.75M NaCl, 0.05M
NaH2PO4, 5mM Na2EDTA, pH7.4) , 10X Denhart’s solution, 100mg / ml Salmon
sperm DNA, 2% SDS DB & T, ERFZY H. RRKRETFHREEEIVF LT5A
LE[41]T 32P SANILL, ShETO—TELT 18 BRiINATYF 4 X LT, 0.1 x SSC
B, 65°CTHRELI=1, X T1ILL(XAR-5)IZ 24~ 72 BEfE] autoradiograph L, =
Kt

Bo AR -ERYZY H. ZABHKBRIERHMRRZAV-EDRE

(1) HRRIE L

AR ERFZY H: RRIKRIZFERTIE 1= Hepa cell [E, 10% fetal calf serum
(FCS), 100units / ml penicillin, 100mg / streptomycin, ImMsodium pyruvate %
&L Dulbecco’s Modified Eagle Medium (DMEM)#51(Z, Geneticin (G418)%
Img /ml MMAT-IEH T, HEFRCIEEL,

(2) #iE ™A cAMP RIEi%
AN cAMP I% Yamasa & cAMP assay Kit #F WNTAIEL Tz 1XERFZY

11



H- 2B REFHIBL-Hepa cell (X, BITFED 48 BRI, 12-well (2.4 x 1.7 cm) tissue
culture platesiZ, 0.3X106 cells / well #FEL, 37°C, 5%C02-95%air D 4 TIEEL,
confluence [T AFE THEEL, EMRERERICALV-,

rEEMAIL 4.5g / 100ml glucose, 10% fetal calf serum (FCS), 100 units/ml
penicillin, 100 units/ml streptomycin, 1 mM sodium pyruvate, 1 mg/ml
Geneticin &% Dulbecco’s modified Eagle’s medium (GIBCO)ZT, ###FL1-,

RIFE DT DMEM ik, |k5IIZLYBREL, #i2iX 10mM HEPES [4-(2-
hydroxyethyl)-1-piperazine ethanesulfonic acid] (pH 7.4), 2mM glutamine,
26.5mM sodium bicarbonate, 100mg / ml bovine serum albumin Z&3 Earle’s
balanced salt solution T2[E#% L 1=, 0.1mM isobutyl methyl xanthine (BMX)
#10Z 1= Earle’s balanced salt solution (EBSS: GIBCO)% 0.5ml / well 0L 7T=,

0.5 ml O EBSS TR DBREDERIZV EAERFEEMA, 37°CIZT 15 5% =15 60
ARESE =, RIG# 100%D K4 ethanol % 1.0 ml/well X, RIEZELESE, #
RADEBEZEBEIE S, & well D ZEMMAE scrape L, RIGKEREL-#ia
5% 1.5-ml ® Eppendorf tube (L, 1900X g T 10 AR L2 BEL, D LEE
evaporator ZFLY, 55°CORYRNRICTEBRITARKICLVE RS E, TOEEYE
50 mM Tris, 2 mM EDTA (pH 7.5)ICafES B -, COREKPD cAMP E% cAMP
assay kit (Yamasa Co.) [47)Z VT, radicimmunoassay j&ICTRIEL =,

(RERFZURIBIZ LSRR RICHRIR D 1ES

Earle’s balanced salt solution T 30 %3f#] incubate L, BEIZ&YThEREL,
Earle’s balanced salt solution T1[E3%L7-#, 0.1mM isobutyl methyl xanthine
&1x1019M~3 x 104M @ histamine (Sigma)% 1% f= Earle’s balanced salt
solution % 0.5ml / well ;FhL, 60 4R 37°CTREEH f=, histamine #MZA T,
0.1mM isobutyl methyl xanthine D&% MMA f= well D cAMP E4EE% control &L
f=o {B1E2D0D well DFEY{EEEST-,

(A)ERRZY H: BB REBEREICKSENER

L5, AERGHE/ER LRI Earle’s balanced salt solution T 30 43
incubate L, BRBIIZXYIZERREL, Earle’s balanced salt solution T1[E#%%L1-
#%, ThFh(Z0.1mM isobutyl methyl xanthine & 105 M O histamine (Sigma)
& RED cimetidine, T-593, T-593 D ER &A% A 1= Earle’s balanced salt
solution Z 0.5ml / well ML, 60 738 37 CTRESE -,

12



EMEEMZY, 10°M hisutamine & 0.1mM isobutyl methyl xanthine % il
Z1- well O cAMP E4£EE% control &LT=, {EIE2D0D well DFH{EEZ LT

(5)T-593 DHEERBRIADIRET

BERBES(T5UIR) 5460 aminomethyl D methyl EDBEEZEX = T-630
(N-desmethyl T-593), T-656(N-methyl T-593) & methylaminomethyl £%H>7=
T-657 (desmethylaminomethyl T-593) , LU EITHEKIHD benzyl EFER->7= T-
649 (desbenzyl T-593) DABFEOHEERKA(RI)ERANT, RHKICREFMHZR
L7

4, T—HRH

ERAIURIBIZEDAMP EERIE, ERFZIUEMAL L well D cAMP EEBEZE
L3IE, 3x 104 M OERFIVFIBICZLS cAMP E4EE%E 100%EL T, #REELT=.
cAMP EABDO/N\—t MEEREREICHL, TOvbd 5, aVE2—4FANT, &
/> B 5% (least squares linear-regression of Logit analysis) (ZTICs {EE ECso fEZ
518 7=, Arunlakshana & Schild D A;%[48]IZ4ELy, HeEI{ERZMTLT=. ECso
EiL, BEREHBLIYRSD, pAfllE, Schild-plots D X LN H &YUKRSD T, EFRE R
EHRER DR DT=-0, pD2IEE, EREIVHBOBRRKRGDFEDDRIBESZ LR
BEELT-[49].

avta—4—7045 L SigmaPlot’ (Jandel Scientific Software / SPSS Science,
Chicago, IL, USAZRWT, U EAFHBREROT-,
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HE
1o ERFZ(2LS cAMP EHXIZHT 5 T-593 & ranitidine DHIHFIZH R

AXEREZY H: RBAREHIBIE - Hepa cell (2H115 105 M OERAIVFIHIC
&5cAMP EAIZHT B T-593 DiNFHIxhEZE, ranitidine DINFIZIRELLEL - (E5),
T-593 & ranitidine (R EKREEICERSIVRIEKICLS cCAMP EAZMFL, 7D
ICsofiEl%, #hFh 2.3x 106 M & 5.0 x 106 M TH>7=[50].

T-593 [ZAEREELHY, (S)-ORER)-HEEVEOTVS, HRITENENDR
HAD 105 M DERLIVRIBRICES cAMP EAEIZH T MG/ AELLEL-(E5),
(S)-(-)-T-593 &, ERFZVRIBIZED cAMP EAEEINFIL, ICsofEIL6.1x10"M T
Hotzo —A, R)-(+)-T-593 [FBEBLINFNZERET, ICs HIXRE TELEM>T[50]0

14



—

o

©
1

3
c 80 1
©
L
3
& 60 -
=
2
§ 401 4 T593 racemic
o o T593 S(-)
= 201 e T593 R(+)
© A ranitidine
0. T T T T

8 7 6 5 4 3
[Antagonist] (-log M)

Comparison of the effects of increasing concentrations of racemic T-593
(0), (9)-(-)-T-593 (O), R)-(+)-T-593 (@) and ranitidine (A) on cellular cAMP
generation stimulated by histamine in Hepa cells expressing canine histamine
Ha-receptor. The cells were incubated with the drug mixture, 10 M histamine,
10+ M IBMX and each of antagonists for 60 min. The percent increase in cAMP

content 1s plotted against the concentrations of the antagonists. Superimposed
are the fitted logistic curves. Data points denote mean = SEM (n=4) for T-593s

and mean data from duplicated determinations for ranitidine.

X5
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2, (S)-(-)-T-593 DEARAZY H AR R

ER43Y Ho 2R EEHETL TS Hepa cell [ZHULVT(S)-(-)-T-593 DEX43I> He
SRERERERAZREIEL EXFZIVIE, A/ X-ERFZY H: RBEREH RS- Hepa
cell (ZHUVT, ARIKEMEIC CAMP EEFEMI T, EXZIRIBIZLSD cAMP E
EDRERGHERIE, ERAZVRE 1x108~3 x 104 M O THEML, 105 M Ot
AAZVRETRARIGE Rz, 60 HEORBETo1-GE RARISD 50%%B5E
RBZVRE EDso {1 1.56 x 107 M THoT-

Ranitidine (& 60 2 ® incubation (2T, {MARIEZH{HIE T, EX4IVOHER
ISR ERIZETIZOON-(E6), T745 ranitidine [(FERZIVITHLT, BRE
I ERZRL=. — A, (8)-()-T-593 IE, 60 M incubation 12T, AERGHY
BERICOIMN, BICRARSEZMHILEZ(R7), $hbbEmaSpisiERAEZRL
T=o

Schild plot fi#Z#7Z17o>71-#58, ranitidine (XFR S BEMERZRL, FD Schild
plot DXEEIF XY, FD pAEIL 7.29 LT BEN T, £-EE(X0.93 THoT-. — A,
(S)-()-T-593 DIFE T pA EAFHEHET, KRHOYITRAREZE 50%IZIE TS 51E
(M-log), pD: L 6.15 LEtHEI M-, THhbb
1015M M T-593 IZ&Y, ERFZVDAERICHBOBRKREHA1/212Z 505, &
tz, (9)-(-)-T-593 FHEF, FEFAETFERNERDBARGE 100%EL T, ERFIL0)
pD:EEHHL, FhETITEUAIC Schild plot #1To7-# R, TOMHEEIX 1.27 LE
HEht=,

60 D EIDRIHMEFREOMEREXEBIIC, 15 K EOREEER T, S)-()-T-593 [FEX
A3 H: ZBERITH L TREMENERZRLUT=. RIBERA 15 2 DBOERZZC D
EDsofE (X, 2.82x 106 M THo7F=. (S)-(-)-T-593 IL 105 M E£FTCIERAREZMNFH TS
Z&K, ABRIGHBEERICOIMI=(K8), 15 2D RIBMOBEE I, Schild plot DIE
Z(X 1.178 THY, pA:( 6.45 THoT-

10" M E7=(3 108 M D(S)-(-)-T-593 KD 105 M DERAZV IR T R ARIED
&L, 15 2 TIETEET, 60 S FENEBLTOH TERMENT- #£-T

(S)-()-T-593 DIEFHSMIEIM/EANS, slow onset THDHZEXERMELTLVA[50],

16



y = 0.93246x + 6.8004

ranitidine 10-7 M
ranitidine 10-6 M
ranitidine 10-5 M

R2 = 0.997
3 O
1007 = ~
r 2
a
— 1
© g A
o - 01 T T T T 7
(% 80 9 -8 -7 -6 -5 -4
- concentration (log M)
o ;
& 601
jrew]
c
)
wpad
o
S 40
.
'<..>_; control
o 207 J
O
O

Q O

O—f‘ M H 4 T ¥ T T T 1

10 9 8 7 5 4 3

[Histamine] (-log M)

Concentration-response curves for histamine in the absence (O) and in
the presence of ranitidine at concentrations of 107 M (@), 106 M (A) and 10° M
(M) on cAMP generation in Hepa cells expressing canine histamine Ha-
receptors. The cells were incubated for 60 min in the drug mixture. Ordinate;
the percent elevation in cAMP content. Abscissa; concentration of histamine (-
log M). Data were obtained from duplicated determinations. Fitted logistic
curves are superimposed. The inset shows the result of Schild-plot analysis.

X6, ranitidine O A& & IGHI



Y = 1.2670x + 10.767
A2 = 0.947

log (DR-1)
o“NwWbHG

¥ T T ¥ T 1
9 8 7 6 -5 -4
concentration (log M)

)

)

y = -13.500x - 33.000 O
R2 = 0.964

100

% of Hist. (3x 104 M
vy
(o]

) 0+

o 80 A 9 -8 7 £ 5 -4

cC concentration (log M)

4]

L

O

2 60 y

T

2 A

S 40 -

Q

% o control

=2 ® T593 10-7M

o _ A T593 106 M
m T593 105 M

9_ 8 7 6 5 4 3

[Histamine] (-log M)

Concentration-response curves of histamine in the absence (O) and in the
presence of (S)-(-)-T-593 at concentrations of 107" M (@), 106 M (A) and 105 M
(M) on cAMP generation in Hepa cells expressing canine histamine Ho-
receptors in incubation for 60 min. Ordinate; the percent elevation in cAMP
content. Abscissa; concentration of histamine (-log M). Data are the mean of
duplicated determinations. Fitted logistic curves are superimposed, from which

ECso values were calculated. A
Insets shows the result of pseudo Schild plot, where ECso values were estimated

by the logit-log plot, and a plot for pD’..

X7, T-593 DRAERISE#R (60 4)

18



100 - y =1.1782x + 7.6038
3 R2=0.998
m g 2
o 809 &
c 2
© p— e ———y
- 8 -7 6 5 4 -3
O concentration (log M) )
52 60 - o control
= e T5393 10-7M
Q A T593 106 M
§ 40 - ® T593 10-5M
o O T593 104 M
=
< 20
0 . - ' )
9 8 7 6 5 4 3

[Histamine] (-log M)

Concentration-response curves of histamine in the absence (O) and 1n the
presence of (S)-(-)-T-593 at concentrations of 107 M (@), 10¢ M (4A), 105 M (M)
and 104 M (0) on cAMP generation in Hepa cells expressing canine histamine
Ha-receptors. Ordinate; the percent elevation in cAMP content. Abscissa;
concentration of histamine (-log M). Data are the mean of duplicated
determinations. Fitted logistic curves are superimposed, from which ECso

values were calculated.
incubation for 15 min. Inset shows the result of Schild plot, where ECso value

in the presence of 104 M T-593 was estimated by extrapolating the logit-log plot
to the logit value of zero.

X8, T-593 O AE R EH#R(15 77)
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3, (S)-(-)-T-593 DR DB EKFIE

(S)-()-T-593 DEERMRFIEEMBI=HIZ, EXFZIUITLD CAMP FEHITHT S, EX
B HRMEATD(S)-(-)-T-593 DHINEBEFEDREDEELF=(E9), (S)-(-)-T-593
DIEEHIZBE B ICERIKREEERL, ICsEIXRILEHEM 0 2, 10 %2, 30 %2, 60
AT FNEFN847x107M, 2.65x 107 M, 1.23x 10" M, 1.31x 10" M THo7=,
10" M D (S)-()-T-593 DiFH, FINELLDIES, 89%DMEIZERLIZN, 10 HEf
(% 30 D DRLBDIFEIXEFN TN T4%& 58%DIMNFHZERLI=(E9), 60 5 DRILE
(% 30 FDATNE &IFIFFEE R EDIMFIERLT=. (S)-(-)-T-593 [CL RN ERHDOE
S, EIRIERZEREKREMNEETRL, 30 5T step-up LTzo MEBAIZ ranitidine TIE,
AAEFEORSE, MFERICEEES LN 1[50,

4, cAMP EHXEIZH T B(S)-(1)-T-593 DA #tE: ranitidine EDLLEE

(S)-()-T-593 DERAFZY H: RBRKIEMEA DRI HHE RS-0, EREDSR
S AT T-, Hepa cell 1&(S)-(-)-T-593 F1=[& ranitidine T 60 2 ERTALEL -,
EBSS T#%:i%L 10“M IBMX F#E F T 105 M ODERAIVRIBIZED cAMP EXEEH
Rtz ERZIVRIBIT LS cAMP EAEIZTHT BH(S)-(-)-T-593 DINFEIXIRIL, KB
BEEEIZEAER D o1 ICso fEX 4.32 x 107 M THRELLDIELIZEAET D
Uhighy otz X EBMIIC, ranitidine DIEMAERITKBICLYERL, ATEFEtERLE:
[501(E910),
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CAMP Content (% change)

100 X

--6--- pre 60 min
—A— pre 30 min

80 A —8— pre 10 min
—e— pre 0 min

60 A

40 1

20 A

0 ;
9 8 7 6 5 q

[T593 S(-)] (-log M)

Effect of time for incubation with (S)-(-)-T-593 on the Ha-receptor
antagonizing actions of (S)-(-)-T-593 in Hepa cells expressing canine histamine
H:-receptor. The cells were preincubated with (S)-(-)-T-593 for 0 (@), 10 ({J), 30
(A) and 60 (O) min and, thereafter, 10> M histamine was subsequently added
and further incubated for 30 min. Ordinate; the percent elevation in cAMP
content. Abscissa; concentration of (S)-(-)-T-593 (-log M). Data points are from
duplicate determinations. Fitted logistic curves are superimposed.

E19, BITALIE FFfil
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| @ T593S(-) + Wash
o0 4 © T593S(-) - Wash

m Ranitidine + Wash
| o Ranitidine - Wash

100 CL 0 ™
)
o 80
c
o
c
O
52 60 A
e 4
Q
o 40
o)
O
n.
=
<L
)

q

9 8 7 6 5 4

[Antagonists] (-log M)

Reversibility of the effect of (S)-(-)-T-593 and ranitidine on cAMP
generation in Hepa cells expressing canine histamine Ha-receptor. Cells were
preincubated with either (S)-(-)-T-593 (@, O) or ranitidine (M, [1) at each
concentration for 60 min, and then, 10 M histamine was added to the cells
either after (O,0) or without (@, M) twice washing with fresh EBSS for
further incubation for 30 min. Ordinaté; the percent elevation in cAMP content.
Abscissa; concentration of antagonists (-log M). Data points were from
duplicated determinations. Fitted logistic curves are superimposed.

10, Bl# %
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5, ERRVBH OB ERKED &G

T-630, T-656, T-657 & T-593 D LL#k

AX-EREZIY H, RBKREFIFEET- Hepa cell ITHEF5 105 M DERAIVHRIHIC
&% cAMP EAITHT 5 T-593 DHEIERMIA T630, T-656, T-657 DIMHIZHEZE,
T-593 ONFIZH R ELLEL=(E11), T-593, T-630, T-656 IR EKREFERICEREIY
FIBIZ LD cAMP FEEEZMHIL, TD ICofBIE, ThEFHN 2.3x106M, 5.73x 10 M
£6.49x 10" M THhot=,

T-657 DMFZTOvLT 5L, thDIODDEREL, Hill F¥A 1 THADITHLT
ZTORIRD Hill R3(E, 0.5 ERiY, T-657 IIBEMBRERZE RSN o1,

T-657 &, EAZIURIBICLHSABRIGHRICTHFET/NEE, 106M, 10°M T
FEEAESTET, 1M OFRET, AERISHBOE~DIIENHENT(
12),

6, RISHDEER KE O LB RE

T-649 (& ranitidine &REHRI(Z 60 9D incubation (2T, B AREZING T, B
B RISHBEEICFEFIZOTEE13), ‘
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100* ________
. 801 T-593
[ T-630
o
= T-656
= T-657 -
© 60
o~
T
2
S 40- ‘|
o "
a
=
< %
© 207
_ i : _
0 T T \ T v T v T ‘
9 - - 8 7 6 5 4 3

[antagonists] (-log M)

Comparison of the effects of increasing concentrations of (S)-(-)-T-593 (O),
T-630 (@), T-656 (M) and T-657 (A) on cellular cAMP generation stimulated by
histamine in Hepa cells expressing canine histamine H.-receptor. The cells were
incubated with the drug mixture, 105 M histamine, 10+ M IBMX and each of
antagonists for 60 min. The percent increase in cAMP content is plotted against
the concentrations of the antagonists. Superimposed are the fitted logistic
curves. Data points denote mean = SEM (n=4)

11
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ge

proton affinity IC 50 KB

T630 HzNJrkoSv 214.12  kcal/mol  573E-6  9.08E-8

T593 A MM s 21516 kcal /mol 2.30E-6 3.64F-8

T656 N As_  216.60 kcal/mol  6.49E-7  1.03E-8

# 1, proton affinity



CAMP Content (% change)

1207

100

80 1

60

40

O Control
O T-657 (10-6 M)
- ® T-657 (10-5 M)

9 8 7 6 5 4
[Histamine] (-log M)

Concentration-response curves for histamine in the absence (O) and in the
presence of T-657 at concentrations of 10-¢ M ([J) and 105 M (@) on cAMP
- generation in Hepa cells expressing canine histamine Hz-receptors. The cells
were incubated for 60 min in the drug mixture. Ordinate; the percent elevation
in cAMP content. Abscissa; concentration of histamine (-log M). Data were
obtained from duplicated determinations. Fitted logistic curves are

superimposed.

12, T-657 ) DR gh#R

. 26



O Control

1001 e T-649 (10-7 M)
O T-649 (106 M)
M T-649 (10-5 M)

80 -

60 -

40 -

CAMP Content (% change)

20 A

[Histamine] (-log M)

Concentration-response curves for histamine in the absence (O) and in the
presence of T-649 at concentrations of 107 M (@), 10¢ M ([J) and 10° M (M) on
cAMP generation in Hepa cells expressing canine histamine Hz-receptors. The
cells were incubated for 60 min in the drug mixture. Ordinate; the percent
elevation in cAMP content. Abscissa; concentration of histamine (-log M). Data
were obtained from duplicated determinations. Fitted logistic curves are

superimposed.

213
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BE

AX-ERAZ H, SR EXIBMBICHE TS T-593 DEEER

A3 HEREQMEMERIZIX, 20K HH 5. Cimetidine [3],
ranitidine [5], roxatidine acetate [51]IEFEEMIERETHY, —7F, IT-066 [52],
FRG-8813 [53], SK&F94482 [54], BMY-25368 [55, 56, 57], L-642,441 [58,59],
loxitidine [60], Wy-45,662 [61]I%, JERR S BEIAE TH S, Famotidine [FHE DN D
$RE[62, 63, 64, 65]TlL, MAMBIHERERTEBRRSH, thDHE[66, 67]TIE,
LS HERERERT ERRSN TIVS, Gaddum 5[25]1%, FEFREHIERERE,
YEFA O slow onset, IEHERDHMEBRKRGDIFEAFH D= 1RX-EAFZY
H, 2RAERELCERTAEEMBRERANT, ELX(EO)-()-T-593 AEXFIVIC
&% cAMP EAZINHTAEERLT-, (S)-(-)-T-593 OFEMME A TR EKRF TR
Xht-, DI, (9)-()-T-593 DIFMERITHEICELY, HELEM >z ChEDT—
AP i5(S)-(-)-T-593 (TIEFRE B IMBE LA TSNS,

KEFETIE, (S)-(-)-T-593 [E ERBEDIEIRERZER LI 15 DR ORIBERM T,
BOWENERETRL, SOCERBBEZERTHLIEATFEMERICEY, FEREMNE
FEAZETRL. (9)-()-T-593 DIERERISRBOMLAE, AERGHBERICTT
BEXY, ZICERARGOMEHERES, B2 H(ES)-(-)-T-593 TRLIE=DERHEKIT,
IT-066 4, IZLHITHEMISIHIERETRL, RUTERSNERERETT LV IE
REDISIMERZE DERESIN TLVS[52, 671,

T-593 [F1% 5&h - L)% ranitidine ERARICERASVEFREMITIEINT 5%, B
PRIZBEEHICZRADHDIEAE, ranitidine KYBNRBKREDERELT, &EH
SEMUEERAIVERBIREDRERERET 2LEA0N5, LML EDRHEAKE
SHDZHRATHEINSBIZE, 15 HELULE 30 HHEETORMABLETHD.

Arai 5%, guinea pig DHEHEDEICHTT-593 ZHMT S 10 SIS,
ranitidine Z BT E T LB ERERICR T 5 T-593 D IR E MWIEMIERAMNRES
nBZEETRLIZ[26],

T-593 N FEERAIY H: ZRAEAEORD, A, JETHH, slow offset 7348
HEEBOD FHELREICHSN TV, T-593 & ranitidine DRAE, #IZHF
M= furan EEED, COZODIBEMBEOEBEROBHEOELLFHEXDELLL
8L, EBAMIERELERAIY H SR ADEERADOS FRELRBET L0,
T-593 LERAZY H: RRAOHEERO A FiEE, BERKEKRZRVTREL .

28



BERKEAELAW-RE

T-630, T-656 & T-593 D LLEIT&Y, BREFA methyl {ELTLVEL T-630
(desmethyl {X), methyl ZAV1{ED T-593 &, 2D T-656 (dimethyl {K) DERIR
F O proton affinity (&, 5tE £ 214.12 k cal / mol, 215.16 k cal /mol, 216.60 k cal
/mol THY, ICs 1%, FNFH 9.08 x 108 M, 3.64x 108 M, 1.03 x 108 M THo7 =
[%1], methyl &, BEFHHEHET BRETFOLIOIUBRELENSVREFICE
FxtxE# 59 %, methylaminomethyl EDEHRFEFIL, aminomethyl <
methylaminomethyl < dimethylaminomethyl DIET, BIZHEL, proton affinity
MELH D, 10°M DERZIV(ZH T BIMFHRD [Coo b HDE, COIET, EIE
AAE->THEY, ERBICHESL T S methylanimomethyl EOBZREFH, 2
BIAEDFESIZEEL, LAMBFOD proton affinity A5, EIRIEADESICEEESAT
WbEBEBALNT,

T-657 IX$5 RS ERAEZ RN o=, T-657(5H-furan {K) (LIEHE(ZFHEULER
ERERLT-, EXAIVRIRICEDHERIGHR IR T HEE LN, 106M, 10°M
TIHIFEAEL TS, 1M DERET AERGBHBOE~DIIHLNT-
(H12), BRBICHALTWAEZRRFAERERICLETHASEEZ LN

T-649 [% ranitidine EEHKICERZZVFIBDRARARGEIFILIGM>7=(E13),
$45R 3% D phenol HIFIERSMIEMIERICVETHAEEZ DN,

2 EHIARDSOKRIZBOINEERZRTH, TOHRBTHAIRG KSR
HEAEREIT (), AFEREROFTFRRICILIEEREDIANEENEET
HEEBEZADBND,

T-593 & T-657 D LL#51Z &Y furan IO 5410 aminomethyl RN B EFF DERF
F A T-593 M antagonist ;EEIZHETHAI LN RSN D, 61T, D
aminomethyl &A% methyl 1t 3 5&, SHITHERERI LI EN RSN,

2-hydroxy-2-(4-hydroxyphenyl)ethyl £%#57-4:) T-649 (& ranitidine £EHROD
g o piEiE A% RLT=, T-593, ranitidine, T-649 D& (H3) FHLIKT 5L,
ranitidine & T-649 MIEI 1 D Z 1X#E:E X D methylsulfonyl & metylnitro D
BUOCEDHETHY, T-593 DEEZMBFYUTH LIRSS IEREIEIENES
(& 2-hydroxy-2-(4-hydroxyphenyl)ethyl Z(ZHELTWAEBEZ DN D,

FEDH

T-593 (£ ranitidine EF U XRIB (furan B)ZHON, S MERERZLD
ranitidine E24Y, EX4IV 0O AERGHEBORKREEINGHT LIRS MIENE
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BERL. &5(2, T-593D7+a45 RE BV THREL, T-593 DIEFRSMIERER,
DFIZTEEND T/ —IILEBEAEESLTWAEHREEINT,
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IL, 2B ORE

ranitidine & T-593 IS RIRMB AT HBTHY, (LEEEXICHEUAN B, F
HEPMRBISEVLHEIEMNHIBELT, TDEU\&IE, ranitidine [T A AR
b, TOENMERIEIZHFETHY, —H T-593 (LERAMBINIERERSL, T0
BRERT#ERETHEIENIRTHD, VAV THIRANIEIMELERS
MEOHEZHBBEOKREEITLY, T-593 Lranitidine DILEHEERXZELLE(F14)
TH5E COMEBOEREZNIFIYES T TLADIL, N-2-hydroxy-2-(4-
hydroxyphenylethyl £ TH5EHRIETNT-,

RIZ, 2D N-2-hydroxy-2-(4-hydroxyphenyl)ethyl A%, $EATHHEFETHD
ERFZVH2ZRBARDTI/BREIIAMEREL,

HARIEBTRLFIREIR68, 69, T0] PN A BEU 7 ZRATOHRE
[71,72)12 &L, /X-ERFZV Ho RBRICREREFAL-ZEKREEEMAIZF
WEHF-RERANT ERFIVEERFEY H RBARDE S SBEEREIL, EX43ZY He
SZREDEIIEEBELD 98 FEOT R/INSXUE(Asp 98)&, BSIEEFEEHD 186
BOTRANSFUEETEE (Asp 186), 190 BEDALA =V HEE(Thr 190)D3DNDTZ/
BEIRED, ERFAZVEMEE T A RTYNEBRT A EMNRETNTIS[73]. LAL, 7
VRATZANZBRD FERBETHETIILORILSh TV A o1, TETIE, 7
VATZAMRBED FEEETDETIILORAEITI,

ERAFIUHRER I ERE T AOITERLE- R ERE ARG FERBEI L -IEEM
RRERWN-RE, BEICIATI/BEREDBVWVEREOEEEUNRLLCEEF
RALE#&E, 2o Ea— 44— 2RV TRBARDIRTETIVITETVRRIK - UH VR
BARORBILSHEICEYIA VLM EERT 57/ BBREEHET 58 51%17o1-,
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Ranitidine
CHs CHNO2

vl JU
HaC 7 0 S\/\I}I NHCH:
H

T-593

/S@Q@HS
CHs3

N
A
H’N 0 S\//\I}l/j'l\|:l
H

14, T-593 & ranitidine Db ERX D L8




Y

A
\

o ' \A
/C—O~ +NH3

P H
3
- H— N\gyN ‘H— O\ |
C/CH3
L ~
/CH2 Gly = Val _Thr \

190 H
ASp186 V \

B15, EXAI$EESRT VR



Hik

1,190 mutation
(HRERJA

HO—= T ENTF-AR-ERAZIY H: BRI wild type(BER) BIRFE MI3 U4
—zHIHn—L, ChEHELLT, Kunkel DA X[T4ZANT, RERBEAET,
190 BOALAZVETIZUICERIHE[73]. (H16)

(2)PCR ik

Bgl 11 §IBRER I EAER S %, SRICEARTSA—#RBED 5'AlNkE 3RliRD
BELERS| (cHHE TEEL, it Kunkel ZZ2AVWTERBAL-BETFEHEIC
PCR #HE1TLT=0

PCR RS54 Bi#% phenol/chloroform, 1:1 (Vol:Vol) GHiHiL, 3M sodium acetate
TLBEEtE 1=, L% 80%M ethanol THEFLI-1, HIBRER Bl II TAREL, 0.7%
Seaplaque agarose (FMC)gel TERKBIL Iz, etidium bromide THFESH/\ %]
UHL, BEMAEIRH942—CMVneo [2H T 90— L1, EBiEITEY[43], large
scale plasmid preparation ZTL\, plasmid DNA % CsCl2 ;&[43]Z ALVTHEL
1=

PCR (2 &g H(Z, Taq polymerase ICKBERMNLRNIEEHERT H1-HIC,
double-strand dideoxynucleotide $£% FL\T, plasmid vector IZ#A A FENT=(HT
sa—rasht=-)ZER H. FRARREFOMREBOMERSIZ LT

(AZERRBUHRRBEANII—DER
COBIEFEPCRZERVTHEBEL-&, AZHERERA~NI2—CMVneo[44]D
Bgl IT site (24790 —> L1,

(4) 5B

AR R4 H RB{ARERBRIZ, rat hepatoma BE®D hepa cell (TUVEAILY
L 3E[45]1Z2RANT, TIAER H: 28K EEF /CMVneo % transfect L, ¥
‘-, '

neomycin analogue ® G418 1mg/ml % hepa cell ¥ F R A IEH# (TR ML THEEL,
TERELTFEAMERERIRL
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WILD TYPE
Alaloo

o VI

s /H
0" H=N{gzxN--H=0
=CK \CT/43H3
Leu '
<™ aly val _Thr..

H
Mo e
/1 86 V

FIFTH TRANSMEMBRANE

186 190
Leu Val Asp Gly Leu Val Thr Phe Tyr
Leu Val Asp Gly Leu Val Ala Phe Tyr

16, T190A mutant
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(5)northern blotting

FAERERF3D Ho RBAFEIR Hepa cell EFLAEEALVT, northern blotting i%
T, ERSIV H RRIKBIEFERBL TSI LML, northern blotting £
wild type RBRBEETFEIZIZRIEED mRNA ZHEL TLVA70—0%:81Y, cAMP
EEEFT

(6)cAMP #lisE
BEREREZ H, RBEKHIR Hepa cell DAIBERMUAZZERALV,

2, HEt BRRDAR
AXBELUIH XD BHELRBHEUIL TSy F—ENEL, B BIRMEDZE
i&’éfﬁgbf:o

(1) oYX HEE R RO F S ,

7Y F(Z urethane(40%)% 5~ 10ml fEREIR 5 (CTHELL, RS, BEERKEIRIC
cannulation L, EM##lk&Y heparin (250U/mD% 2ml #:;T% (CHE S KBIRL SR
ML TCIEESE = BREPONLEZHEC LEELBE~ONFEZERL, 5126
L TR KBIARE cramp L E{TIREERL T, BB XEIIRD cannula 5, 37°C
O PBS ZMER T T 500ml/min DEETEALL, +HBiMs e, BEiEHL
INEIZFH-TYIRL, BESEAUIVEL PBS TROESRL, #ikEkREL-, B
#AN—T L TCEEFRY, /\Y 2T mince L, Hank’s medium THE%EL-. FDOE
#5FEHT B % collagenase (0.1%) buffer NaCl 130mM, NaHCO3 12mM, Na2HPO4
3mM, NaH2PO4 3mM, K2HPO4 3mM, MgS0O4 2mM, CaClz 1mM, Glucose 4%,
Rabbit albumin 2%, Collagenase 0.1%) 55ml (21X, 95% Oz+ 5% CO2%#t AL,
37°C, 45 K AR EEL, collagenase TUEL -, % pipetting LY R ERSE 1=
#, nylon mesh (mesh opening 400 u« m) Ci@L B M% 8-, Ch%
700rpm(80xg), 57 DR IMEIEIZE>T Hank’s medium (rabbit albumin 1%)T
HEFFL, Rl medium (CHBEL-L O BB B HIEMREERELT-[75, 76].

(2) A XBig B IR

A X(EEERATH LY — B B X 1=, pentobarbital (50mg/ml)ZRifkERkLYE~7
ml #EL THREERL, R AIDZEBARIZ cannulation (cannula 1.5 x 2.3)L71=1%, KmE
BT, BEigHE MECH->TURAL, BESBEZAUIVEHL PBS TLE S LMK
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#BELT-. BIESILK AL Hank’s medium (NaCl 132.4mM, KC1 5.4mM,
Na2HPO4 5.0mM, NazH2PO4 1.0mM, MgSO4 1.2mM)IZR2L, B#lEEZX/NN—TIL
THED-T-. BEM-T-B 8% /\ Y3 TL<{ mince L, Hank’s medium TH[OEH%
Lt=o 0 B¥LFEET A% collagenase buffer 66ml HITHIZ, 95% O2+ 5% CO2ZH A
L. 37°C, 20 D IRZEEETTL collagenase AL, HEEE -, nylon mesh
(mesh opening 400 «m)T;EBLEMMEERT-. ChE 700rpm(80 x g), 57D
EIDEEIZE>T Dulbecco’s modified Eagle medium THEZEEL, BREL-LD
% BB B FEIE MR TR E LT, L - £ BREN T nylon mesh L2 - B LIRS
IZ, BUELLY collagenase buffer 66ml O h TRIBHDIEIEZRYIRL, Foh-HikE
B RESDOE . MEOIWEE EIf 516, IREEEFIMEITH[T7].

(3)14C-7I/E> up-take
1) DY X E B R

EEXFELT- spitz tube [T 85 B HEIE IR F 8K (2.5~5x10¢ cell/tube) B LU
14C-aminopyrine 0.05 4 Ci ERREDEMEMZ 37°C,15 2l preincubate L1,
histamine Z0Z T 37°C, 30 %[ preincubate L, RiG&€8 1=, RIEHIE 10 HT &I
tube ZH# L1, RIS THESLITKAL, #iEF1ERE 3000rpm (1600 x g), 177
DSEDMRIEICEY EFEEMRLECH =%, LFEMS 20041 1RY PCS10ml MR, £
DEEHEHEHEREL, BYLEFIIB T, FLTtube CENHIMEEEZTELS
% BIRH O T—IREIIRSE T tubu MR ESERE L, TORRMIC
IN NaOH 400 «1 &%, 60°C, 45 N HMELELITAMESE-%, Hionic fluor
10ml 0% fgtEMEREL, 1=, RIG&IZ mitochondria uncoupler T#H5
2 4-dinitrophenol 10“M £/ Z =t D% blank &L T, T THEMNLELSINV = £
LT Berglindh 5D A;:E[76]I2HELy, EFELMBLBORITEE,N MR, MRS
@ aminopyrine Z#&t (aminopyrine accumulation ratio:AP-AR)ZHEHL T, E&%
WMOIEHEELT=, histamine DX HYIZ medium ZMA L DEER T BEL,
histamine X =£DEDE#% histamine RIHDEE b ELT=.

2) A X BB B LR AR

B B B pE IS RS S R R (2.5~ 5x 106 cells/vial)(Z 14C-aminopyrine 0.05 u Ci &%
mEOEMEMZ 37°C, 15 HHIREEELI-&, histamine Z/Z O H AT 37°C,
30 AR BEELRISEE =, RIS THEDITKAL, 1200rpm(250 x g), 25 fb&
2000rpm (600 x g), 27 DE IMEEICLYMARZ KR LT-%, HEXEZ IN NaOH
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400 11 (TSRS, FOMELEMERAIELz. £ RIGHKIZ mitochondria
uncoupler T#H 3 2,4-dinitrophenol 10-4M #MA =4 D% blank ELTF S TDEA
SELBILV-, EEEMEIEFDEFE aminopyrine EF = (aminopyrine
accumulation : AP-A) &L TEED WD IEIZ &L f=, histamine DAY (2 medium Z /0
213 DEEB S WMEL, histamine ZMA F-EDEDEH histamine RHDE D &
Lt-o /X BIEIEM DSBS, WEM histamine DHFEENBRTELLD T, RREY
PAE & & D E A histamine REEE 5 b ELT=[77]0

(4)ERAZIURIBEE S M (2T HEEY D B ¥t EER

2 4k IS A RS S 5 7 (2.5 ~ 5x 106 cells/vial)lZ T-593 E7=I& ranitidine /A 37°C,
15 S REIRBEZELT-%, 700rpm (80 x g), 5 DRIDMEEICLHHMRERERY R
Lizo SDEEFFIR/EITMBRN RS 105 B U LICHFRENDSETIT o, TOMIF
i 37%1Z 14C-aminopyrine 0.05 ¢ Ci & histamine /X, LEEERBRDAET
aminopyrine &t - EREE RS, MO BOIEFRELT-.

3, IH ¥ -ER4ZIY H: REKEBEFOIO—=2T

(1)cDNA FAE %

male New Zealand White rabbit 0 B #4& (fundic mucosa)%, Soll DFEIZLY
[36, 77], $IEBEHSARRATARYT FATHE TR LYSEHICKBEL, 0.1%DV M
7 LT 22 (bovine serum albumin) &€ cold Hank’s balanced salt solution #1
T, #1817, 0.25 (0.35)  g/ml @ collagenase & ImM EDTA T EL BBt aEL
7-1#% Beckman JE-6B elutriation system (Beckman) ZRAWLVTiE#MEL 1=,

70% D ERMBEE ST 7B % acid guanidium thiocyanate-phenol-chloroform j&
[38]% FHLT total RNA £H#H LTz, 2D total RNA 54T (dT) EILA—ANT L
#FLT, poly(A)*RNA %871, Z® poly(A)*RNA &Y avian myeloblastoma virus
reverstranscriptase (seikagaku America, Rockville)ZFL\T cDNA 2% 1=,

(2)PCR &EIT&BIn—=2%

COHY REEIAN (DNAs £HREL, FIETRALEERSSY H2 BEKEET M
RERGIOD 5l & SAIHDRBAERLE ICH o TR LT primer ZAWTPCR 2172
T=5

EHILRIEERILL
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denaturation 94°C  1.5min
annealing 45°C  2min
extension 72°C  4min
RISIE 30 Y4 )LiToT=,

PCR RS EM%E phnol/chlorohorm, 1:1 (Vol:Vol) TH#iEL, 3M sodium acetate T
SRR X T, SUERWE 80%0) ethanol TR LT-#%, HIfREESR Bl II TREL, 0.7%
seaplaque agarose (FMC) gel TESkEILT-,
ethidium bromide T&ZE 5% 1kbp(1080bp) D/ FZEYIYHL, Blue script Vector
(cHJoa—2LT=,

PCR M%7 40— L1 Blue script vector £ K #IZRBES a0 =—/nNATY
BAHB—3 0 ERNT EASEY H RBERREGFEH DI/O—VEERLIZ 40
DO —2% & AT mini preparation SEEZAWNTITFAZIF DNA ZFRL, ChioZz
double stranded dideoxy nucleotide ;&% AWV THEEARFIZREL = PCRIZLSHIA
LR CEHIZ4DNDIO—2 DIREEFRFIZE LB LN, 4DELBLCIEERSITHD

—
~0

4, ERAIY H ZREK=ZRTHBEETIL

A EA—A—F05 54 “RasMol’ZBWNT, NITVABRTIU DEE[201£(
LT TR BBRETILEERL, ERAZY H- ZBRADEERERMEB TFLFTIY
SHRERETFILOBEENELLEL[R2], ERSIY L R2ERDZRTHEEHEEL.
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HER
1,190 ‘B7I/BEER(T190A) ZEKRFEBMAIZH1T5 TH593 D3

FRZEK T190A #FHIRLT- Hepa cell I£, ERAAIVRIBICRIGLT, REKXRFHE
[ZcAMP %#E4£L, 104M TISh—I2E L= ZEROLGVHARERFIY Ho RBEKRD
EXAZI2 D ECsold, 1.57x 107 M THAHH, T190A BREAD ECx»[E, 2x10°M T
Hot=

T190A $3H Hepa cell (2HWT, T-593 (&, EXZIVRIKICLD cAMP EEXEZRE
IRTEMIZHIEIL, EXRIY 10° M RERISH TS T-593 D ICs (&, 3x 106 M THo7=,

60 HETBH2ED%EIZE>TH, D T-593 DIFRERILELRET, ICol2E1L
[FEHEI 1=, (B17),

2, ERAZIURIBEE D IS S T-593 DRI H LD EZEDRE

(1) oY X BHEHR

) H X E#EIEMAS (2% LT, histamine (X 104 M TTS+—I2E T S8 WRIBE R
L, BRRIBIETEEDBD 6.5 ETH-oT-,

o+ B #EIE MBI 0D histamine FIES S 312X L T, T-593 (EMFIERAZERL, 104
M O histamine REBIZx T % ICs0 (&, 8.34 x 10"M TH>T=,

X B ¥EREHIRS O histamine FEEE 5 3L T, T-593 DINGIFE RISk FEE
[2&->T 1/166.7 [ZIETFL, ICs = 1.39 x 10M &#5o71-(B118-3%2), ranitidine D
EIERIE, PR EICEIVERLE,

(2) /X Bl Hka

AREFEEMR (3L T, histamine (X 10 M AD 104 M ETREKRGFHICES W
ZHREL, 104 M TEBEDBD 2.9 ETH-T=.

AR BFEIEH D histamine REBEE 2B (IR L T, T-593 (XiFI{EAZRL, 104 M
® histamine RIZxF 5 ICs0 (&, 1.85 x 106 M TdHo1 =

4 X BFEIEMEAD histamine RBEE D WXL T, T-593 DEEEALEFIREZ
FoTHIFEAEEEMN, 1C50=2.24 x 10M THo1=(E18:FK2), ranitidine D
BIERIL, RRBREICEYVIBELRL,
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>

3, VX A4V H. 2B EOIO—=27

"

RT-PCRIZ&Y, 1080bp D PCREMMBONTz, COBELETFIE, HEEHIZEWNT,
AR-ERFIY He RRINEILFDLELERS) & 84% DHERMEF>TEY(R19), WY
L EREEREMAS R L TWAY Y - ERAIY o RRINEGT D cDNAEEZ LN
1=

ERAIY H: R BRAREADOTI/EBES T, DYFEARL90%DIERMEZRF>TL
A(X20), AELILETAHLEERBOTI/EEIILLEMNLELTEY, HITER
AIUMEEST D, 98Asp, B8Asp, Thr (&, HBELTRENA TV,

4, ERPI H ZER=ZRTBEETIL

T-593 &ERAZIY Ho BRBRAMNEDESIHEE LTSI ERETT 518, 2vEa1—4
—%FAT BEFra— I TEMNEARERZIVH,ZRED T/ BE— RECSI
NS, ZHREDEZRTEEETILEEEL, DVT UAVF—2BAKEESHEDI R
ILE—R/MEEEETLD, BE2REELERREEZRITRYT, (B21, K22, {23)
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120 7 0 T-593(-)wash
B T-593(+)wash
— T-593 (-)wash
— 100 W T — T-593 (+)wash
o) A
-
©
S 80"
2
o
5 601
et
C E
o
@)
o 40
=
<L
O
20 7
0 " T . i
10 8 6 4

[T593 S(-)] (-log M)

Reversibility of the effect of (S)-(-)-T-593 on cAMP generation in Hepa cells
expressing mutant histamine He-receptor (T190A). Cells were preincubated
with (S)-(-)-T-593 at each concentration for 60 min, and then, 10-* M histamine
was added to the cells either after (M) or without ([J) twice washing with fresh

EBSS for further incubation for 30 min. Ordinate; the percent elevation in
cAMP content. Abscissa; concentration of antagonists (-log M). Data points were

from duplicated determinations.

17, T190A (28115 T-593 Dk iftE
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120 o

100
80
®
o))
(% —O— Abt-Wash
ﬁ 60 1 —&— Rbl+Wash
~0 —{}— Can-Wash
° —— Can+Wash
40 A
]
20
0 , Y . p————r .
-8.0 -7.0 -6.0 -5.0 -4.0

T593 ( Log M)

Effects of washing the mucosal cells after treatments with T-593 on *C-
aminopyrine accumlation stimulated by histamine in gastric mucosal cells
1solated from rabbit (O, @) and canine ([J, M).

Cells were preincubated with drug for 15 min and washed with medium until

extracellular medium was diluted over 10%-fold. Then the cells were added "C-
aminopyrine and histamine 10-4 or 10-5M and incubeted for 30 min, after (@,

M) or without (O,0) washing with medium. Each value represents the mean of

the percentage of the response stimulated by histamine without T-593. (N=3~5)

M18 HEE
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Animal  without washing with washing times

Rabbit 8.34 x 107 M 1.39 x 10 ™ 166.7

Canine 1.85 x 10°® ™ 2.24 x 10 ™ 1.2

Summary of the ICso values of T-593 on 4C-aminopyrine accumulation
stimulated by histamine in gastric mucosal cells, or in gastric mucosal cells
washed with medium after stimulated by histamine, isolated from rabbit or
canine. ICso values were calculated by linear regression after Logit analysis of
each response percentage. Values (times) was ratio obtained from dividing ICso

(with washing) by ICso (without washing).

&2
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1 ATGGCAGCCAATGACACAGCCTCTTCGTCTTGCCTGGAATCTACTGCGTTCAAGCTCACC 60
1 M AANDTA ASSSCLESTATFIKTLT 20

61 CTCAGTGTGGTCCTCACCGTCCTCATCCTCATCACCGGCACCGGGAACGTGGTCGTGTGC 120
22 L. s vvVvL.TVLIULTITG GTSGNUVVVC 40

121 CTGGCCGTGGGCTTGAACCGCCGCCTCCGCAGCCTGACCAATTGCTTCATCGTGTCTCTG 180
41 L A VG L NRRILU RS STLTNTG CTFTIV S L 60

181 GCCATCACCGACCTGCTCCTCGGCCTCCTGGTGCTCCCCTTCTCGGCCATCTACCAGCTG 240
6l A I T DL L L GULUILUVULUZPTFSATIZYOQL 80

241 TCCTGCAGGTGGAGCTTCGGCAAGGTCTTCTGCAATATCTACATCAGCCTGGACGTGATG 300
8l S C R W S F G KV F C NI Y TI S L D VM 100

301 CTGTGCACGGCCTCCATTCTCAACCTCTTCATGATCAGCCTCGACCGGTACTGCGCCGTC 360
101, L ¢ TA S I LNULVFMTISTLUDURYCAWUV 120

361 ACGGACCCGCTGCGGTACCCTGTGCTCGTCACCCCAGGCCGGGTCACCATCTCGCTGGTC 420
122, T D P L R Y P VL VTUPGIRUVTTISTULYV 140

421 TCCATCTGGGTCATCTCCATCACCCTGTCCTTCCTGTCCATCCACCTGGGCTGGAACAGC 480
141 s T w v I §$ I T L S F L S I HULGWN S 160

481 AGGAGCACGACCAGCGAGGGCCACCACACCAGCCCCAAGTGCAAATTCCAGGTCAATGAG 540
161 R S T T S E G H H T S P K C K F Q V N E 180

541 GTGTATGGGTTGGTGGACGGCCTCGTCACCTTCTACCTGCCTCTGCTGATCATGTGTGTC 600
181 v vy 6 L VD G L V T F YL PLL IMO©CUV 200

601 ACCTACTACCGCATCTTCAAGATCGCCCGGGAGCAGGCCAGGAGGATCAATCACATCAGC 660
200 T Y YR I F K I A REOQARI RTINUHTIS 220

661 TCCTGGCAGGCAGCCACCATCAGGGAGCACAAGGCTACTGTGACACTGGCGGCCGTGATG 720
221, S W Q A A T I R EH KA TV T VL A AV M 240

721  GGGGCCTTCATTGTCTGCTGGTTTCCCTACTTCACCACATTTGTTTACCGGGGGCTCAAA 780
241 G A F I V C WPF P Y F T TV F VY RG L K 260

781 GGGGATGACGCCATCAACGAGGTGGTGGAAGCCGTTGTTCTGTGGCTGGGCTATGCCAAC 840
2601 G D DAINZEVV EAVVILWILGYAN 280

841 TCAGCCTTGAACCCTATCCTGTACGCTGCCCTGAACAGAGACTTCCGCAACGCCTACCAG 900
28l S AL N P I L YA ALNUZ RUDTFIRNAYDQ 300

901 CAGCTCTTCTGCTGCAGGCTGGCAGGACGCGGCTCCCATGAAACGTGTCTGAGGTTTAAC 960
301 Q L F CCRULAGRGSHETT CULRFN 320

961 AACGCTCTCCTGCCCAAGAGCCARAGTCAAGAGCCCAGGCaGCAGGAAGAGAAACCCCTG 1020
32). N AL L P K S Q S Q E PR OQOQEEIK P L 340

1021 AAGCTCCAGGTGTGGAGTGGGACAGAAGCCACAGCCCCGCagGGAGCCACAGACAGGTAA 1080
31 X L Q VW S G T EATAUPQGATDR * 360

The nucleotide and amino acid sequence (in single-letter code) of the
rabbit histamine H2 receptor gene.

K19 “HX -tX43IL H2 REKDHE- 73/ EES
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H2rdogn
H2rrbtrt
H2 rhumn

H2rdogn
H2rrbtrt
H2rhumn

H2rdogn
H2rrbtrt
H2 rhumn

H2rdogn
H2rrbtrt
H2 rhumn

H2rdogn
H2rrbtrt
H2 rhumn

H2rdogn
H2rrbtrt
H2rhumn

H2rdogn
H2rrbtrt

H2rhumn -

H2rdogn
H2rrbtrt
H2 rhumn

Amino acid sequence (in single-letter code) of the canine histamine H2

1
MISNGTGSSF
~AA-D-A--S

CLDSPPCRIT
--E-TAFKL-

I

50

VSVVLTVLIL
L-—m——————

ITIAGNVVVC

LAVGLNRRLR

~AP---A--= ---- TA-K-- IT---A-=-- —- Vemmmmmm mmmmmmeeee

51

II

SLTNCFIVSL

101 IIT

AITDLLLGLL

LCTASILNLF

_——————— V-~

301

QLFRCRPASH
---C--L-GR
Q--C--L-NR

351 360
TAPRGATDR*
%

RNETSSFNHT
-ST--EGH--

DQAKRIHHMG
E--R--N-IS
—————— N-IS

VLPFSAFYQL

SCRWSFGKVF

—100
CNIYTSLDVM

Iv 150

vV 200

IPKCKVQVNL
S----F---E

SWKAATIGEH

VYGLVDGLVT

FYLPLLVMCI
s SV
————— I---

VI 250

KATVTLAAVM

GAFIICWFPY

--Q----R-= —=-------- —m-- V---—-
_______ R__ e ——— o~ —————————

VII

GDDAINEAFE

NAQETSLRSN

GSH--C--F-

AVVLWLGYAN

SSQLARNQSR
NAL-PKS--Q

SALNPILYAT

300

_——— - G--

350
KLQVWSGTEV

receptor. The rabbit histamine H2 receptor and the human histamine H2

receptor were identical except as noted by different amino acids beneath the

canine receptor sequence. The sequences encoding the seven putative
transmembrane regions are indicated by the over lines.

®20, 94% H, BEMHE, (X H BEHEEr H 2RO TS /50 i
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E21, ERS3IV—ER4GSY . SRHREAARD=ATHEBEETIL




22, =FOUo—EREZY H. ZBERESERO =R ETETIL




E23, T-593—ER43 H: ZBRBEERDZRTH/ETT IV




Ex

T-593 R FELEAR4IY H ZERREBREOR D, K, JEFIHH, slow offset 7318
HEERADD FHEHBIIREICHMON TV, T-593 & ranitidine DR AL, #IZHF
A furan £Z#F DA, ranitidine [EFRAMNIBEREALHES, TOERERLERS
HThHY, —A T-593 (FTIERASRIEREREEL, TOENERTHRENTHLE
WS A TERYMBMIERLS, COZDORNEVERERADHEBOELLERE
XOELELEL, FROHBENRELERSIY H ZERAROHEERAO S FHEEZR
T8, T-593 LERAZIY H- RRADHEEERADS FHEE, 18T HBERIK
FERAVWTREL- TOHE, CORBEOERZNFTYES (TTLASDIL, N-2-
hydroxy-2-(4-hydroxyphenyl) ethyl ETHAHEETEIN -, IETIL, 2D N-2-
hydroxy-2-(4-hydroxyphenyl) ethyl #&, HEERTLRBARDOT7I/BBREERE
9% ’

B2, ERFIVEARI VN EE RT3 0D TI/BEEMN T-593 DFHMLE
BERICESL TS RETLT=,

H: 2RADERZIVHEES BNV EDOTH D 190 FEOTI/BEEDALA =%
FRIGLERZEREAOTY, BRI ELLEMELY, 190 EOALF
=l T-593 88 EICEE T A ZELTLVENWEE R DI ENTES,

186 ENLERBEFERES ML, RBRICHTIIEDAHELGN L0, B
BT —2E50A, Xk 73 (12kbE, 186 BDTANTXUBEEL, ERF3Y Ho i
MEICEHENTHY, £1- 186 BOTANSKXUBELLIE-ZBE(E, cimetidine
4 ranitidine @ H: iEREE BT, ERAIVRIBITLS cCAMP EXE TIHIEShiE
W[78]CEEERDE 186 BDTANSKUEEL, T-593 0 FEDFESIE, ranitidine &
T-593 DWMAEDEARLIY Ho 5 ER A THY, ranitidine (R ENIERERE
#h, FOBMERIISERSETHY, —H T-593 IXIEREMNIEMIERLEHSL, £0
BRI S M THALVSEBZHNEBHOEBLESTTLSHESICE B5LT
WD T EE R 1=,

N-2-hydroxy-2-(4-hydroxyphenyl)ethyl (It X432 H: ZBAD 98 &, 186 &,
190 BO 7/ BBRELYLIERIZVHEERT MUAN DO T/ BBRELHEEERLT
WATTEEM N HDEHRLT-. EARIY Ho ZBRARDEDTI/BEEMN, T-593 D
hydroxyphenyl £&-4EE R EES) LTSN REIT5-HITEEZTALVEREZL

50



1-o

AR EIRE I YHBBIRICE TS T-593 DEBERAOEEZRALV-REH

Beinborn 5[79](&, 4 X&ERD CCK-Bl/gastrin 28T, EEICLS1DDTI/B
DEWNZEKY, FoEAI=ZAMTHDHL365260 £ 1365218 DZRIKICH T HHRINENE
A YOt 5 N O

AREYG XD E B BEMRRICET5 T-593 DIFMERDKRELELEL /XT
(£ T-593 DIEHAERITFEINANA, DY X BHEMR T, T-593 OEHE
A, EiRITEY 166.7 nD1IIETL, EEZRLT

KIZ, Y FEEMAELY mRNA ZHHL, YU X X430 H. ZBRKREBIEFE
cDNA v O—=245 L, #%EERIERELT7I/BENZREL

LD He B BRERDTI /BRI BT BE, TI/BERIITIE, 29FEAXIE90%
DHEEMEFE->TWS BIIEERRO7I/EES X HEMNFEBELTEY, HICERS
SUMEES T B, BAsp, 86Asp, 190Thr (&, H£BELTREA TV,

AREYGHED BB B HIEMRAIZH TS, T-593 (CLAEMERDESEDIEEEX
LTWATI/EEDEWERIL, £EERTIVREBART VAVMESICHELTY
BEEZONDEESEBICBLNT, 41X-ERAIY H.ZRADTI/BE, 9 HFDTR
JBEIE, EEERBT2D, F2EEENT1D, FEIMREENT1D, F4EEFEAT
3D, ESEEJITID, FOEEFEHT2D, F7EEFHTION, 13EDT7I/E.
MERESTUV =, COPT, T-593 OERIERADREEICEEEE5ASURENOH LT
S/BERTET D01, ROISILEHRT, (IXZBRREVYIRBERDTI/EENR
BoTWBEDEEAT

AFROBRMBEERDLEICHBERFEELLT O)I1FUHEE, QKFHES,
B EFKEEND—DOTHAn-nHHEEAINEITONE, EAEEHEMTHT7I/EDS
t, LEEDIODHESICEET S 7I/ENT, HEMAI BRI EREBEAHE
EEEAEEIF OTI/BETHD VAURERETHEEALCATVAEEBERDEH,
T, AREIYYXDTI/BEERIIELLRLT, AXDDITFADEND, SRLEEERR
EEOAREMDH LTI/ BREREND, JUBWNEEEREE OTI/BEEITENST
WBELDERETEE DTTBEDTZIILTIZURED, 4/O1420I(C, 2)95FBDA
LAZoMaunAouIZ, 3)269FBEDII=ILTI=ZUNNUIZEH->TLNS3DDT
S/BEDEVLDMRIEICES ST,

ZDORT, EQOTI/BANTREENABVNMRETT S0, aVEa—42—IT&bH3R T
ETVTDFEERNT, #BEEITo1
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O a—42—IT&B3RITET IV

EOMNGEHEEBESBART, ZRTETIVIEIVEL—4—FRANT Thh
TW3[21, 22, 23], EXAZY Ho BRKITENT, COFFEEAVTERTHENET
YT EToT=,

DHVR—BREREERODIRIILE—R/MEFEZTL, BEEZRBELLERER £
AAZI—ERAIY H SRARERRNDEZRTEBETT LT, RERZBRARERRS
H 1Rz RO EFRCRENT: Asp98, Aspl86, Thr190 D3DNTI /KA LA
HERTAMEBICERAZIUAEIE T, (B21)

B HLERET, BAaNENENSFOU ALY . ZRBREERO=
RIEEETTILCIE, IZFIUIE EREIVERLIDDT7I/BEELEEERT D
frEICEfIS T, (K22)

B A HASIRET, ESRSMENED T-593—ERA4IV I RBARER RN =R
TTHESETETILTIE, T-593 IFERAZIV SR YN ER KT H3DDTI/BEDIEMNIT,
AREYYEDIEEICLYIEHEIN-F 2B ERBEED 77 BOT LTI UERE
(Phe77) SABEERTESMEIC, BiiEhl-, (H23)

UESYAR He BB/ERIZHBNTT-H93 X 7T BN Iz LNT I VRELHEEERT
B2&ITY, FEEITROIERSNIEREREHBENERT LHRATND,

Jr/—IVBLII TS UBREOHEEERELTIE, AUEVIRRITOMEER
THH - HEERAD, EAbhd, AVEVRE, FESFOLTFITF—FYIRD3E
BEELEnBFEEEL TS, 220DOARYEVER, HAWNMILYEWEKRTIIFEIR
M DFFEEEEHOEIBTHEAEL S (RAEYFUY)KETIE, #HED » BFERM
THFIEDELYSLEL, AHFDn BFEISITERBELT HIEITE>TREL
IHRILE—DEBONE, Chhn-n HEERICLSREILTHSH([18, 80, 81].

LA EMS, ranitidine (&, 7T AMESEGIERIC 7/ RESABEERL, AR
EHERETRTA, T-593 (FERAIVBEART YEDIENIT, ERFIVERBHRDIES
(CIZBELENTI/EBE - n MEERATZILICKY, ERSHNIERIERERTESE
Abhi=,

ErDERSSY H: SRINBIEFOTI/EERRSI[82) 58T 5L, 7T BEDTI/BE
HIEHHEERLL 4VOA20THo=(E20), ZhizkY, EMIBWNTIEVHFE
BLCL, T-593 (IR A RIIEINELL TTIEAG, ranitidine ERIRICERBHIEIMELL
T, fERT 5 REEAB N EEZ b T,
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BANMENRERLERSNEREROZERLOESDENIHT HRER

FUoAIAZ A, PO AERICHEABEICRVTRBERNFLHEESLTVDSE
%, EREQT7I=ANME, BREADEKANCHST 7oA RLICEEHZ
BT (exclude) B EIEETH D, CDTF AT AME, FEERIEIE (competitive
antagonist) T 5.

FoAIZAMY, PAZALDOHE AW UNOHEEBET, 7O A ERBARDE
BLURBELKESELTLAHSE, BREDT7I_XMEE>TLTY, 78I Ak
#5R 2 exclude TAHILITHELL, COFTITZAME, FEFREHIFINE
(unsurmountable antagonist) &%2%, CDFES [LEAAZID T replace HELWNES
THIEEALND,

SREPFORARTINHIFEETI/BERELEL TOBREL - HHEE
A B R E CEAEFREF OIENEETHIUOTHIE, LURN TG
RORWMEMEZ RIS FREIL, BIETELTREELSHIEEAONT-,

SHROFE

RAETIDRIBTHY, SHOFBEELT, IX-ERFIIV L ZBHD 17TET7Z/
BMEEDIIZITFS_UEERSELREFERBRSE-HEBREANT T-593 O
MAERIKSFSNEIRITILENH D, T-MMOTI/BEEDBEEOTREMLE
BRETOIBLENHD,
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FEDH

1, classical competitive antagonist & unsurmountable antagonist () ZE I % f)4%
HOEWIE, 5D antagonist ERBRERAL FEOHEER-FEESDOHRADEN
IZ&2300%E, LEEEROBELULTOAERSIY H FRFEIMED ranitidine
(classical competitive antagonist) &, T-593 (unsurmountable antaginist) D
ZBE VAVEOBERE, VAV EETARBARERDTI/BEEDONAN LR
B (O et

2, JHUREDOEEX DIKREITIE, ranitidine, T-593, XU T-593 DB ER A% H
WREHD, ERIREIH T4, T-593 D tail DTz /—ILIEHY, competitive
antagonism & unsurmauntable antagonism %%+ TW\AZ &M, REh iz,

3. RREDTI/BBREDRETIE, 9, ERFIVHEEARTIEDIDDTI/EEKE
# AZERL-ZEZBFAREHITIE - Hepa cell #ALVT, unsurmountable
antagonism [&, ERFIVEEES Ry VNEBRT A3 DD TI/BELIIEAE LGN E
AY, BASHIH STz, RUNT, T-593 DIEIMERDIERSEMITHT LD, DY FE/XDE
BEEREMROEEL yo——JITkYBEon T, BRI SHERSNITI/EE
BIDENLY, [R-ERFZVH2 ZBRED TTEDTI/BREDIIZIILT 20N
unsurmountable antagonism (CB5$ B EM, mEhT=,

4, COFERIE, NOTIARRT LU DEREEELLIC, 2V —4—FRANTHE
SNFEERAZY Ho BRBARDEZRTETIVIZ T-593 2SS -HA KD IRILY—
R/MEETEICED, RBIELEBEEAREZRTEEETILIZBNT T-593 &, TTEDT
S/BBREDOIIZIITIZUNHEERT AMEICRZIhAFERESELT-,

5, EASZY, ranitidine &3, RIFRDAEHTZEZITLY, classical competitive antagonist
(&, agonist ERILT7I/BE%ELEDAFE S L, unsurmountable antagonist [,
agonist binding pocket AN DT I/EBEBERELLEETHEVNIAFETILERRLE

6, D ZLDIR7TEEBRZEMAE TDOFBRENENRLDBESICETIHFET

IWDEREEET S EITEY, 7I/BO—REF OHBALEZRADRBELGERE
%z, HiRMICRIRTEDRREEN AN D,
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7. SHEDEBELTL, SEBALMNIHS-TT BEOTI/BEEDIIZLANTIZ0D
AERSEHZERZIERERRSE, ERITT-593 OERIEADIETEMEAELRT S
MERHNTEED, MOZRALEREOREDDFETLORERERETHLN
HlTFoNhd,
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HEE

HEEWN-EEFELEAMNE F—ARBIRCRBREERNRER), 2IF fi$—
REZBERREXFEEZDERE), B ME—ARBIRGREERIEXRE=A
B ICEMLBLEIFET,

Fzfo, HEAHRZFO/NHFRE BL(EBILIEELRBERBEREHR), AREFNK, 7
HEHERICEHNLET, S5, avEa—4—(C&ABAET>TTFE-EFPR
AETITRBOELES,

AT EMVMELETSYELLRAER MIE—AHBMERIEEXREENAR
BiR), EHFEEX FTRRZARBBUR, IFEX BLIZBHN-LET,

KARE ERESGUBHR(ZERBEIR), L TER ERMSBUHHE,
MEEE IERMSEUMEEZER(ESWEGEBR), BRM- BEREY
BURZEIILOHETHERUBUBD A RIZHILBELLEITET,

FITANBIMNVNFELOSEEZTIVEL-APEX HEBRERFSEERS
(FLHETEE—NHE/\AREDEEEDERICREBNLET,

RRIC, EEMBRITREBILET,
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