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Abstract — This study was designed to determine the effect of newly synthesized antiulcer agent, 5-pyrrolyl-6-
halo-2-(pyridyl-2-methylthio)benzimidazole derivatives (I'Y-81233), on various experimental ulcers and on the
secretion of prostaglandin E, (PGE,) into the gastric lumen of rat. TY-81233 was previously reporled to have a
strong inhibitory effect on H'/K'-ATPase and on gastric acid secretion in rats. Oral administration of IY-81233
at concentrations of 0.2, 2.0, and 20 mg/kg inhibjted gastric lesions and duodenal ulcer induced by
indomecthacin, HCl-ethanol, water-immersion stress, cysteamine, and acetic acid in a dose dependent manner.
Their IC,, values were 3.4, 1.4, 0.8, 1.3, and 1.2 mg/kg, respectively. These results indicate that [Y-81233 is a
potent antiulcer agent although it is slightly less potent than omeprazole in healing of gastritis and ulcers. The
secretion of PGE; into gastric lumen was also investigated in relation to the cytoprotective effect by IY-81233
in rats. The PGE, level was not changed significantly by an oral administration of TY-81233, suggesting that
TY-81233 has little effect on the gastric protection. Therefore, it can be concluded that Y-81233 exerts
prominent antiulcer activity by suppressing gastric acid secretion via an inhibition of a proton pump and not
by protecting the gastrointestinal mucosa against varjous ulcerative stimuli.

Keywords[ ] TY-81233, benzimidazole derivatives, H*/K'-ATPase, gastric lesions, duodenal ulcer.

o] ok gdde] AFEAAS B9 pyridylmethylsulfide
benzimidazoleo] HAHEH]E 7 A A3l Aoz B2

K] o] ol Ee A WA H7} 244 ¥4lal gastric lu-
men 9|2 Ewu]=w] o] proton pumpz} T e}ich
(Sachs 5, 1976 ; Berglindh 5, 1980). &+ proton pump
Asf|oke] Aubs]e] &) pFe] kEo] gake] ALSET
gow o5 $4kEulE A A2 AT
24 2 3P Aok A 5eke 2 Zha-g k) A2
9itH(Satoh 5, 1989 ; Wallmark 5, 1987 ; ray &, 1982 ;
Reenstra 5, 1985 ; Inatomi 5, 1991). Proton pump # 3 2k
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35 9l th(Fellenius 5, 1981). 1974d0ll CH,SE CH,SOE
4F3}3E timoprazole-2 A1 she] AbEn]2] o A zhgeo %
oy MEEAe] ©] 7} picoprazole, omeprazoleo]
19761d, 1978 22 s sick(Konturek &, 1984
Larsson %, 1983). ¢]21&qF U# ¢ proton pump A sfeke] F
#Ake] 712 pyridine®, CH,S07] 2 benzimidazole&he]
A7k FRom FAE gled ofE T2 AFS
AESN S BAT) Z2A70) ¥ aEdch(Beil 5, 1986).
et Fof] A=l NC13002 pyridine ring ©h4le]l ben-
zene ring-S 7}A) 3 ¢} . omeprazole®} E53F A 224
< Jehdo] B uswHA] pyrdine ring® F5A o] opdo]
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gl zledc}. Proton pump A3l ek3 7Hak @8] A= oL 9l
%= omeprazole2 H]7Fd Al FA]o w]44AZ Q) AA 2
g x| gA7o] Av] A4 oA obEe] HA Fle| <
5 Abeu] @ge] A4o] ebbol pepsinel 2J5k 541
o] 4Fpare-g A5 Bk = 3 gastrin® Fof] 9
8] Zoko] WY F% 9lrk(Daly F, 1985). o] w2l &
A A el Hag 7P AZE H0E P A e 4
7} iz AP Aol A BdslA AleE gl

2 7ol Al Sl Sls) gD A2 proton
pump A &4 FREZ F HY/K'-ATPase T4 % A&
of S4r2R] olA L7k WA FeRd TY-812338 AH&
ste] FA A9, AL, AlolxAgA E ok Ak
gk oke] 98 2R sty AR &4kl il whefelakal
PGE,2] Hulel wx= 8- FAste] Aokl <
2348 B7pstnt sjale).

AEET

MESE U Al

AFARBLARS AYEEHLA 00 57
o] =7 SDA &
i 55+ A¥ Ak%s}ei CEEAR °Jde %5 23+1
T, ANEE 55+5%, Hetal 1247k g stk &3
AR AFEA AHE 4 AES F¥3 TR

A4+ A= proton pump AEjA] FrEFAQ] IY-
8123337} ok jFEA 2 A12% omeprazole U oFekEol
a-gtokalof| A Alwkgto w indomethacin,
cysteamine, sodium carboxymethylcellulose (CMC)= Sig-
ma Chemical Co. (St. Louis, MO., US.A)2 Z5¥ 11-
deoxy-13,14-dihydro-15-keto-11pB,16e-cycloprostaglandin - F,
assay system-= Amersham/Searle Co. (Arlington Height, IlI,
U.S.A)E%E scintillation cocktail2- Packard (Meriden,
CT, U. SA)J_-rEi Folstel ALgstaiet. 9o BE Aok
< 552 AHslsdch
Indomethacin |&=AF AlE

247y AAIA 7] A ] §rlE]E 1723 IY-
812332 7 F5d5}51 305 Fol) indomethacin (25 mg/kg)ys
AT sidnt. 2 F 547 Foll AAAA 8 HESH
S7o A5 5 9l 2% formalind<] 10 miE
ot nA A7) ohe AR-E AAste] DR ko] el
(mm)E AAHrA(x 100058 sl 1 55 E4A
=2 slodv}. hZeFE 2= omeprazole2 A2-3}A )
&4 Ab-ethanol 2|24 alH

2427k AAAZ 7l BF g 172 23l
Mizui S(Mizui 5, 1983)9] widl o2 &b ksl
o} I1Y-81233& A{E=o3ly 308 Fo 4k ethanol

], cimetidine-&

Wy 5%

(60% ethanolel] 150mM HCIZ-§) 1mlE 7 T-Fodshe
o} @Al gabel A 12120 ) 3 A 123
o] 2% formalin®. 2 5E-ZF 7 ;J
7|5k A= f~2¢71o](mm)§—
AR =5 A23lgich ERGEE -‘C.; 1met1d1n s Alg-
sk,
SHTS SUY M

AAAFNA g w7 B 8ele]E 12 IY-
81233& ATE FoJtw 10 ol stress cageoll ol
23+1 02 A F830 e Bt 747 S 915 A
Z3lod 2% formalin® 2 585k 1A A 7] & irky = A
Asted Aloke] Aol(mm)yS A AR (X102 FHs
odt}. o] FekE 2= omeprazoleS AH&-3leict.
Cysteamine 72t 40| X[ HFAE

24A12k o) AAAZ 47 BF sete]E 1T Bt
[Y-812332 7 F%od8}52 30% 3Fof cysteamine 250 mg/kg
< F8) FAalsisict ?n 18717k ot A1 A)17] F ether=
HAAA Ale| x| o] E2AZ HE HEsA 2% formalin
o2 seer wAAM F wAE ASEE AARAS O
2 AAS T Alol A 9l W9 E dety B
o] Flo}re)E micrometery} £-2-% 4 A# v A (X 103}
A =Astd FFA4E: HAAmm)LE RHAsIG
(Robert -, 1974). LH—’F—‘%L—Z'EE- omeprazole-& A&} Th.
MR B

7] HF gule]E 17 C.E5l0d ether w3 3}el] 7| 25}ed
e xEA2 5 0.05mle] 10% =

I,

Ak Aol A+
o]|2] subserosal layerste % <13l 3 2359l c}(Takagi
=.1969). S F 24X 71 Eer Y FFEHA] AAA e
Aergy TuA dve AAHcE 4RE TN
90&50 101 13_] 7401] 7a]:rL§_ _r_o:] ]_041_—4_ 7:./{] :‘q]ol: z_]-x—]
001aﬂ o] B#E ralsly $E & &5l 2% formalin® £
BEol 7RA|Z] oL tlurRS AAste] 1 &AF 29

“‘VJ £ micrometer7} 22 AlA g w7 (% 10)s}oll 4] =]
sk o FokE 2= omeprazoleS ARE3I )
IFEUIA PGE, £H|0f| O|X|= FE0 25t A=

2427y BA A Z] BH o) AP ERL ATFedstar A7
Foll 98 Aol HRP-E AN T 4 272
e EERLIEEEEE EREES IEEE R
t}. 50mM Tris-HCl buffer (pH 7.4)¢l 13 A& & 5 ml/
g¢] %A o2 TrisHCI buffere] ¥-§3ked 37 CollA]
1087} 50 strokes/min= wjekslgdrh $1& AA% F 20
mM indomethacin 30u4E Frlste] w2 A3}
1087F 1,000x gol|4] KA E2]g F AFE9 1mle] ethy-
lacetate 5 mlE @& & 2871 Zledsidt}, Ethylacetate s
3| 3o 7ot Zi_%‘_/‘]i’l Fol| PGE,Z radioimmuno-assay
Kits 7] 2k} vh(Granstrm £, 1978).
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EAXE

Ade) g 2E A= AT es vepilon o
ZFAe] %ol AL Student's t-testE AM23}E ) ICs,
A= 50% HE o 1 2 el AHERY 552
semilog plot3}e] graph Abel| 4] F-8}gict.
AEE

Indomethacin 2J2=AHY| CHEF S0}

Indomethacine?] A F5ofo] 213 b= 32 & A
ok g=Akel] thg}k 1Y-812332] We] & 3}= Table 17} 2t} In-
domethacin Fof F S| F ol 4] $&EA) 2= 56.8
mm <¢le] B]&] [Y-81233 Fojiol4%= 0.2, 2.0, 20.0 mg/

oA ot X 47t Zh2k 519, 340, 1.1 mme g
od kel &4} odA|go] 2z} 8.6, 40.1, 98.1% o] on] &
FolEA o 2 vle]l E5 el IY-81233 20.0 mg/kg
Eo oA AT 4alo) S-e|AdalA ZFAEg.en] IY-
812338 ICx] (AR 27 4ol tlz2Fol] v] 5] 50%5] =

AP EAL 2 E )= 3.4 mgkge| $itk(Table VII). k4 o=+
FA g AL23} omeprazole-2 2.0 mg/kgell At =Tl H]5]
1A et ko] FoAglA Zrastglon I JA&L 55.1
%o)ic). Table Vo4 B}l Zre] 1Y-812332 ome-
prazole 2t} indomethacinel| 2|8 -f&d 2|<4kol] ds] oF

Table L The effect of IY-81233 on Indomethacin induced gas-
tric lesion in rat

1.8v] e v &F3= vjehict,
A At-ethanol 2|2=AH0 CHst 3}

%34} ethanol & <Akel] tlEF 1Y-812332] Hlo] =g Al
= Table Mofj4 2t 2t} 24} ethanole]] 23] -2
Aeae anozTdr a4t 24t 61.2mm o)H
1Y-81233 Fof oA = 0.2, 2.0, 20.0 mgke Fxollx] 2]
EAR) 7] 22 394, 301, 6.8 mmOE FELEAH T
o] 95 el o] 94t A& 27} 356, 509,
88.99% o|gdc}, 1Y-81233 2.0 mgkg ©]A+e] EFEoA] &
o] frelAolA FFasdow ICH = 1.4 mygkge| o)
(Table VII). ;X HE2EAZE ALE48F cimetidine2 2.0 mg/
kgoll 4] tz3rol] s YAt 2ake] F-o A A F4sle
Lo I AAE&L 771%015
& T QIA0] CHE §24

T4 gl okoll gk 1Y-812332] vpol g A A e}

£ Table IIell A 9} 2}, =317 o8] e FA94
2 ozl HEAk 97 19.3 mm o] = 1Y-81233
T Froll = 0.2, 2.0, 20.0 mg/kgol| A §] £ =7F 2442
133, 7.5, 04 mm o2 FEol@EA o 2 o] A3-F v}ehy)]
o 94al oJA8-2 ZH2} 31., 61.1, 98.0% o)gith TY-
81233 2.0 mg/kg ©]AFe] EEollA] g Heko] H2)AdelA 7
AFgon ICA £ 0.8 mgkge|giti(Table VID). oA of
ZEA 2 A3 omeprazole2- 2.0 mg/kgol| A WzaTrel] H]

Table ITI. The effect of IY-81233 on water<immersion stress
induced gastric ulcer in rat

Dose No. of Lesion Inhibition Dose No. of Ulcer Inhibition
Treatment (mg/kg, p.o.) animals index (mim) (%) Treatment (mg/kg, p.o.) animals index (mm) (%)
(M£S.E) (MZLS.E)
control - 8 56.8£7.6 - control - 8 19.3+55 -
1Y-81233 0.2 8 51.9+78 8.6 IY-81233 0.2 8 13.3+4.0 31.1
2.0 8 34.0+75 40.1 20 8 7.5+1.8*% 61.1
20.0 8 1.14+0.7%* 98.1 20.0 8 0.41+0.1%* 98.0
Omeprazole 2.0 8 25.54+7.8% 55.1 Omeprazole 2.0 8 8.8+2.8% 54.7

*Significantly different from the control group (p<0.05)
**Significantly different from the control group (p<0.01)

Table II. The effect of IY-81233 on HC] - ethanol-induced
gastric lesion in rat

Dose No. of Lesion Inhibition
Treatment (mg/kg, p.o.) animals index (mm) (%)

*Significantly different from the control group (p<0.05)
**8ignificantly different from the control group (p<0.01)

Table IV. The effect of I'Y-81233 on cysteamine induced du-
odenal ulcer in rat

Dose No. of Ulcer Inhibition
Treatment (mg/kg, p.0.) animals index (mm°) (%)

(M+S.E.) (MLSE)
control - 7 61.2+9.2 - control - 8 16.5+4.7 -
IY-81233 02 7 39.4+8.6 35.6 TY-81233 0.2 8 13.8£4.3 16.4
2.0 7 30.1£3.1* 50.9 2.0 8 6.7+2.2 594
20.0 7 6.8+4.1%* 88.9 20.0 8 3.3+1.2% 80.0
Omeprazole 20 7 14.0+3.9%* 77.1 Omeprazole 2.0 8 6.11£1.3% 62.8

*Significantly different from the control group (p<0.05)
**Significantly different from the control group (p<0.01)

*Significantly different from the control group (p<0.05)
**Significantly different from the control group (p<0.01)
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Table V. The effect of IY-81233 on acetic acid induced gas-
tric ulcer in rat

Table VIL ICs, values of I'Y-81233 and Omeprazole for vari-
ous experimental ulcers

Dose No. of Uleer Curative
Treatment (mg/kg, p.0.) animals index (mm®) ratio (%)
(MZLSE)
conirol - 8 19.1+2.0
TY-81233 0.2 8 14.0+2.8 26.7
2.0 8 8.1x1.0 575
20.0 8 3.4+1.6%* 82.4
Omeprazole 2.0 8 7.411.5* 61.5

*Significantly different from the control group (p<0.05)
**Significantly different from the control group (p<0.01)

Table VI. The effect of IY-81233 on the secretion of PGE, to
the gastric lumen in rat

Dose No. of PGE, (ng/kg) % ratio of

Treatment (mgke, p.o.) animals (M=+S.E.) treated/control
control - 8 2.6+0.6
IY-81233 0.2 8 25+04 97
2.0 8 27104 105
20.0 8 29104 112
Omeprazole 2.0 8 23405 89
Indomethacin 5.0 8 0.510.2** 19

**Significanily different from the control group (p<0.01)

#H ¢l gaje] &
54. 7% .
Cysteamine F2r 20| X| &0 Clist &1}

Aol x| A oke cysteamine 250 mg/kgs I 31FALEA
frirelslom TY-812330] 2)8t Alo]x| Ak oF whe] v
Table TVellx2} e} Softfi-olA el Ale]x] ek ]
= 16.5 mm’o) ] 1Y-81233 Fof FollAl= 0.2, 2.0, 20.0
mg/kg F=oA Aol AAF Aot 247F 138, 6.7, 3.3
mm’e. 2 FEEH o foko] AAHY o 1 JAE
£ 7Yz} 16.4, 59.4, 80.0% ©|glt}. IY-81233 20.0 mg/kg ¥
oA Alo|A A Al oFo] A UA A e ICH] &=
1.3 mg/kge] gt (Table VID. cfAd|z2ERZ  AL83t
omeprazole->- 2.0 mg/kgol| 4] 2T B]3] Aolx]A A<k
o] e lAl Zasldon 2 dHE-2 62.8%0]% T}
ZAM 200 CHEH &0t

FALC B FHE) o}k 9 Aokl tit A& A Aok
it ¥ 9Y 7 1Y-812338 AF-FH% & 1 AE25aE
|ok$-91e] HAAE AN Hrislg e HY¥AA
£ Table Vellxe} o}, zatel] o)s] fibsl Ak 4
o) zell A 19.1 mm® o]glem] IY-81233 Folfdla:
0.2, 2.0, 20.0 mg/kgol| A A kA =7} zk2} 14.0, 8.1, 34
mm’e R prolEdon AFXTEANT viehllen I
oA g2 Zhzt 267, 57.5, 82.4% o)k, IY-81233 20.0

el A Ftastedon o AAEL

&

IC;, Values (mg/kg)

Treatment
IY-81233  Omeprazole
Gastric Ulcers
Indomethacin 3.4 1.8%
HCI-EtOH 1.4 -
Water-immersion stress 0.8 8.7*
Acetic acid 1.2 -
Duodenal Ulcer
Cysteamine 1.3 -
Mepirizole - 5.4*

*ICsy values of Omeprazole were obtained from the work per-
formed by Yamamoto et at (1984)

mg/kg FE el A 2l Al Fe] FAdUA Ao 1C,3]
= 1.2 mgkgo |3t (Table VI). eFA ) x=E4 2 A}8-5} ome-
prazole 2 2.0 mg/kgell 4] ool wla] $jAlke] F-2A
AA Frastel om 1 oAl g 61.5%]31ct
SIHatoliAl PGE, EH|0f D|Xl= &t

IY-81233& 7o &4 3 =2hf2] PGE,9] W3s}e
g A¥AFAE Table VIeleh e} 2FE2E cy-
clooxygenase ] &) 2-4-o] 2]s] PG B34 AAzke-g JE)
W+ indomethacin ¥} proton pump # ) #] <l omeprazole-2
ARg-sledcl. Indomethacin-2 Svj el Bla) £
A BEulEl= PGE9] oF2 81% 7rA-Azlch. TY-81233 0.2,
2.0, 20.0 mg/kgFod 4] BEH|=EE PGE, ¢kells Srjuz=F
o ®lal A SETANM FoAde Wil due
omeprazole F-oJ 4= 2144 9)= WEr) gl

a  &F

FAHFAY ki F Gk ddelA] AGEERIE
tag TP HEa) Ask Bess AT
A e Adxie] dAe] Fa3ith X 4Y
A 7o) Ak de A Fag Brlelseh.
PGe] A2 Asfslel 9L Loyl AY 29 in-
domethacin 2 &4 E@ A AFe 28 A
A 2] Falel A5 FAAL iz G4k ethanol
Y nd, 2Ed 2okl e EFHE HEY 9l 53

& o2 A 2, oA 2de hEY 4 9]
+ cysteamine 4 =5, 28|37 A HF mdlel 2448
uk gde. A{z-la-].o:] Addslgdct A¥ER 2= TY-81233%
ARE-81od 0.1 1Y-812332 bezimidazoleA| 2] A1 ghAd =
35224 in vito 8% A ¥ A3 H/K'-ATPase A%
A a ol HEE 1G] (LABHEE 50% A A7) Al
HEAY eyt 41x10° MEZ omeprazole?] 1Cs% 4l
1.6x10°M xr} fxsiAl s dgo] sel=gleh. $4t
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o] A ETE 219 AQeINE del ol Qus
o &) omeprazole¥} —n-/\]-f'\‘l' GdEE vepld. IY-
812332 1.2, 2.0, 20.0 mg/kge] F=F SDA 4 2F o
A7FAse @ ZE 9, Aol 4 Fruday
sgelEon ARETHE teplon FATE 41 4
Hekoll e A|FEAo] omeprazole®rd Ak =7 &5}
o Sasisinh +ATEe G2 AFRLE 2Eds
7F W2l wedA (limbic system)E Al=3}ed Alabsly-o}
$3 FARNE AFHT ABE ATLES AL
Hlell W3-8 F3 £ FARAE v d%s &
LZ24 H-ﬂ]"oki‘ Jog|l= AR dejx] glom ulels
IY-812338 AlZARTo] 93 9AbEu|S  ofa)shzy]
omeprazolciﬂr v AalAld =5 glchy A}

A4k ethanol #}&abAl gl T4 1z}l el gdale] Fof
ot A 08 A E]| £4k-E o}7] A7)+ ethanol o o]
S Aoz o 2dd AT 20| Wroke YNy
o5 ol AEE ARMATIE DA othanol?t 2L £
o] 199 7 +2HEE Lol WE Aoz 47
% %3 ch(Takeuchi %, 1985). 3Ab-ethanol®] 214 7] 2o 9
s £AFE AE: [Y-812330) o)s] 94tEu]r} A==
T Abell aEEe AR} o e 24 3B AN e}
e Aoz ALE gl Omeprazoled Foj&ted-2 uj |
E ' A} vlekstA eyt o} o] omeprazoleo] A&
A7 A TY-812338 ) 4 gkRAde] Helx]7] uFel
Aoz A= AL ¢ 2ol cimetidine S oF
AU zEAE dAste] Agsigdr). Cystcaminepﬂ $ =k
Ak, A BAEE AAEe Aol A kS g
ol Aprale 2 AR A7lel A5 $Anek A
Aol A o8 AEHA vebdely 2% 9ok (Selye € Sza-
bo, 1973). 2 A oﬂ,{-‘_—'_ 2A) Z 2 Alaled AHsled
o 244]7} AAlA7] E cysteamine 250 mg/kgS =8l
Apshe] "d"']ﬂ“‘?ﬂ"“f frdspsict. ouldd Z ol A
AR ZE ol Ak o] o AxE A= Jelyirt ol
Ao} %‘4] oFfritst Fatelcl= Robert 59 X w(Robert
5. 1979)9) At AAE oot ARELS AFF
od5}93-2 o] cystcamine -+ Alo]|R] A kel iste] 20
mgkgFEelA Foldals A ARTAE ehio
IC* = 1.3 mg/kge|ich T4 $AF 2z o] A4
e ZARLAESE 2418 Akl g oz Fq)
)\]?:] ‘a‘i/x-] :,x_]]OJ:O] j]ﬂ_;,}.__ AEsl= 7}#;}}1 741—/\-1511_
Aol LA DA 2% BEAo] FasjA AL
AeFA g2 542 9 i % akis
S A4 A ardo
crometer B =E FA): AAAn AL L8] FHokdA
& SAsIck U ARERE AFTARA LAY
o gt AEwaE &g

r[o

01-'

FolgE
QATt.

Indomethacin #]=4F AYP2 PGL AL A& el
(Vane 5) $19& dogl Agudg gtSo] 34 o4&
9] AgrdE drshed AMEYA 2 9ok PG FE
o AFPAE w5t Hofe] A8 ExE EA A7)0
Foste] o] &8 A FEIE FEn|abgo g At
A ER F 3Gl 7]eldlE Zlelzkar B s gich(Robert £,
1979 ; Whittle S, 1979 ; Obno %, 1980). Al £} &40
9% 7o Bl BGel 23 90T B Re] Hsko} AL
e oo FrIA 2 EFH 1 cimetidine2] 759 PG
g 7 2] phosptoipase A% 243147 PGI ¥ PGE,Z
F7HIA AGERFE dspA 7y deAgoh B A
A= A8 EZo] indomethacine]] 2] -fkw]= 9]l
Bl A2 o3 el thHate] 20 me/kgoll M FolAd gl A&l B
o BaRdon 439 Azda sE Puse
POES) & & FEelA Fe4ele B3} Ssict o]
¥ 7122| proton pump ©AA7} PG2] Ao oFRel
& FX ekErhE ¥ v (Konturek 5, 1983)2} A x]8hu} 4]
9%o] indomethacin 4 #1442 oA A7e 2 A3
Ashste] BAG FRR) A9 BALTA AAHolo} 2
Aes Azd.

ol4te] AeAER AFEAQ TY-81233 914, A4

A2 a2 vehllew ICA%E 1.2 mgkeo]

ok, AlelAlAAR Het A2 AA7L G0m ol Sl o)
¢ FALA AWEE A B9, Bl 2
FAl A NG el Ao e weial
Atel PGES] #u] F7holl 213 AZusatgoli o]
g Aoz Agssld.

aEs
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