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Studies on Antiulcer Effects of DA-9601, an Artemisia herba Extract
against Experimental Gastric Ulcers and Its Mechanism
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Abstract — Antiulcer effects of Artemisia herba extract (DA-9601) were cvaluated in various types of
experimental gastric ulcer induced in rats. And the effects of DA-9601 on mucus, basal and stimulated gastric
acid sccretion were also investigated in rats. DA-9601 (12.5~400 mg/kg, p.o.) prevented the formation of
gastric ulcers induced by 60% EtOH in 150 mM HCI, restraint water immersion stress, platelet activating
factor (PAF), aspirin in 150 mM HCI with Pylorus-ligation and indomethacin. DA-9601 (4~400 mg/ke, p.o.)
significantly accelerated the healing rate of acetic acid-induced gastric ulcer and significantly stimulated
mucus secretion in a dose-dependent manner. DA-9601 (20~200 mg/kg, i.d.), however, did not inhibit basal
gastric acid secretion in pylorus ligated rats and DA-9601 (200 mg/kg, i.d.) failed to influence histamine-,
pentagastrin- and carbachol- stimulated gastric acid secretion. These results suggest that DA-9601 has
inhibitory action on gastric lesion and ulceration through increasing mucus secretion in the stomach of rats
without influencing basal and stimulated gastric acid secretion.

Keywords [ ] Artemisia extract, DA-9601, antiulcer effect, mucus secretion, basal acid secretion, stimulated

acid secretion
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Rebamipide= =2 =7}(=F), ranitidine2 SigmaA}, cetr-
axates AL FF(F) 2 RE F9l8te] A3l DA-
9601, rebamipide, cetraxate= 5% HPMC(hydroxypropyl-
methyl cellulose) saline 2ol 3 ea}le], ranitidine-& FA}
£5Fll -&%H?'SPC’% Foftgl.er], control o 5%
HPMC saline£99-5- BEofsledz 25 kB2 A3 24
ZA|Bte] A3} DA—9601J-} = ECT AN AT R
Au| AL Fote] G E FES] vhebd ol W ellA
2R

Acetylsalicylic acid, acetic acid(glacial), bovine serum al-
bumin(BSA), carbachol, dioctyl sulfosuccinate(DSS), 10%
formalin, hemoglobin(from bovine serum), histamine, pen-
tagastrin, phenol red, PAF(platelet activating factor), sodium
acetate, sodium hydroxide, sucrose, trichloroacetic acid
(TCA), tyrosine, alcian blue, periodic acid-Schiff(PAS) stain-
ing system kit(lot No. 034H4253) 52 SigmaAlellA],
urethane-2- Aldrich+}-ol)4], absolute ethanol, ether, %34} %
L glalekEZ (F)ollA] Falilet). Stress cage(265 % 95 X
200 mm)<} polyethylene tube(sp45, 1D, 0.58 mm, O.D. 0.96
mmp= YE NatsumeAl, microliter syringe(50 #ly= o
HamiltonA}ol| 4 -TFeldled Al-gslgdct. UV visuable spec-
trophotometer(DMS  100S)= vl=F VarianAl, refrigerated
centrifuge(05PR-22y= <12 Hilachi/‘]—, infusion pump(KD
300)= w15 KD scientificAle] A Z2& A-2-519i .

MEEE

A% SES Sprague-Dawley(SDYH 24 =21 75
go) =x wlA] FA(SPF) &8 Y2 Charles River
Japan.® 2. %] F9l3le] 157 o 2 £sale-g AA
A4 71743 FE (220280 gys Aol ARl A
S7)7kE SR 234270, 5= 40~T0%, ZHA|7HE
122]7H(7:00~19:00) fA)31 7 AR} o4 4T
A AAAZ e, AF 147 Aol AFAA ARSI
HCI-EtOH 2|

F=E 2447F A AZ] Foll Mizvi 5(1983)2] el
o8] FE-S AT sz 147k Sl 150 mM HCIB e &
2HE 60% FtOH(ethanol)®]-& & =of 1.5 mld-L 7 F Fo
gt o}8 o}A] 1A]7F Fof| ether T 3l AN F $1E
A Eslo] 1% formalin 13 mle W Z F4lst 1% for-

malin®¥el] Weol 147} Eat vAstgc) 9o ot o
2} A Fle] B3 Fof) A Lu]7é](01ympus, X 10) w}oﬂ/q
o A (gastric lesion, mm®y2- A 5l1 Lo FolF 3}
slmate] olgfe] A e P dA g FaRe,
regression analysiss %3}e] EDs(mg/kg)2 AlAksled ).

ARE (%)=

2T 8 Ed ) - 259 7Y 48
2F2] Sl HEA (mm)

24 ()

X100

& - T4 Stress (A

Takagi 5-(1968)2] Wil ofsf H=F 2447k BAAZ]
Fof ekE& AT FoIBlAL 304 Fol stress cageoll o]
AREZ7} Boll A7 =8 F Sl 931 528 21+1CE
-?rz] 3l 8A|7k ot uhA| St ). Ether v} shol] XAFAIZ]

% 9 E HZsled 1% formalin 13 mlE $e] it

1% formalin<¥ol] go] 147} Fob A3} <] diqbs-
E wel "] "A Fof AA 0 (Olympus, x10)
shell ] 91 A2 (mm)yE 545k HC-EOH 44 ol 4]
of Fodgt whg o g ¢ A&} EDs, (mgkg)E A4
a5t
PAF 2|2

Whittle 5-(1987), Rosam 5-(1986), Steel 5-(1987)2] wh
3} Yamasaki 5(1989)] whsiel] 23 =2 24471 A4
A7) Fol| FE-& AT Fogshm 147 Fol) PAFE 4 ug/
kg ke =z AWMU Fofaleot, 147F ol etherZ Ul
FH 3ol Ar}A7l F HE AEFte] 1% formalin 13 mlE
HAWE F418)52 1% formaling o] gof 1417k F<b 24 8}
Sk 9] g me) Aohste] 3 e AAEr7
(Olympus, Xx10) #lelA] ¥ HAA(mm’)e &Aslw
HCI-EtOH ¢l7ok+ Fdgt whos oyl o4& 2
EDs (mghke)S 74Fsleich. PAFE 0.25% BSA(bovine
serum albumin)el] -2 5}e] A& =@l 0.25% BSAZ 3]
Agfe] ARGl
Aspirin 2|H|2F

Guth $-(1979)2] #hH 3} Okabe 5(1974)2) ubi-& =%
gho] P=F 2447 AAAY] el BEE AT FHIT
147} ol ether ntH3}ol] /HE3} A Fo-7-8 AFstn
aspirin (150 mM HCI-CMC 3 &ell) 200 mg/kg& 4l o1A]%
W= Foidly 747 Fol| ether® 2 Al8Ich 18 A&
5] 1% formalin 13 miS W2 FU&l37 1% formalin¥
ol el 1X17F Fab A skalc). $19] diebr-& wet A7)
ated H3] Fo] AAH 17 (Olympus, X 10) shoilA] $9d
A (mm*)E 223} HCI-EOH $]#|okst 3 uhgde
2 e AAg 2 EDs (mgkg)s Al4keisich.
Indomethacin 2|2}

Urushidani £-(1977)8] #H el o]l R=F 2447k A4
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AZ Fof| FgL A7 Foldta 142k Foll indomethacin
40 mg/kg& ZAT-Fo5k ). 6417k Tl ether® Wl 5}
ArAZ) T NF AEste] 1% formalin 13 mlE PR
2915} 1% formalin®]e)] el 147k E<qt 743t}
¢ dutEE wel AAskd "®A Fel AAANA
(Olympus, x10) o4 ¥ HAAH(om’ye A3t
HCI-EtOH $l%dellx et Bdst whio 2 o A& 9
EDs (mg/ke)E Al4Fsl v} Indomethacin2- 0.5% CMCY
of |Eslgict.
=40 U OLEHA 212k

Okabes} Pfeiffer(1972)¢] ¥ o) &) H=5 v A3}
o ether2 whH3le] 7HE3ty $8 xZA7] Foll mi-
croliter syringe S o|&-5le] 10% 24 50 yl& A)E FF
Zo| Aups) A ke g Folsln B2 AR B3
st} 4% 2052 2E 1097 £ 10:000] 14 13)
E-S AT Fostgrh HF T4 2447 A7
ether2 2| AFA)Z] & 9]F A&l 1% formalin 13 ml&
MR F4)8h 1% formaline] <] 2] 147+ Ft 243}
ek 19 g we} Afste] PR Foll AAHRA
(Olympus, x10) sell4] o AH(mm'yE ZA)stx
HCI-EtOH $19<] 759} 7ro] A 28(%) 2 EDy (mg/ke)
& Asstanh wat A ASs] 3-8 FAs) s
of Sl whgel o s) AR EA 2 Azl A
A EE FH)sl7] 93 Mowry's alcian blue-PASY A
(Haas, 1981)& Al A|5}e] 381@ =] sl T2l giv).
SRR

Kitagawa 5(1986)2] uhol 2la] =2 244|171 & A1A]
7] Fol| FE-& AT Fostn 147k Fo| T4 EOHE 0.
5 ml/100 g 73+ =odstgich 147k Foj ether m}3 5}
X AFA7] B 2] 5 AEsled 025M ¥ sucrose?] 10 mlE
212 9l5led AASET 0.1% alcian blued-2- 9l E 13
ml etk 247k ot G4k §) ojg A
o 0.25M ¥ sucrosefel] o] 2~33] AAF F FHH
HA2e AHsly 30% DSS(Dioctyl Na sulfosuccinate)
EtOH®Y 0 & 24]7} Fot 3009 water batholl 4] FE314
o} 298 3,000 pmoll A 1087 A4] Eelste] g
&) 620 nmol 4] FF 55 £3stedr). Alcian blue T2F
o2 Zwd-s 2T, o] ekl e 238 alcian blued
oFugye FAsIgIcH AR Bujske] SAL Fde T4}
+ glycoproteine] ester sulfate®} sialic acide] Ag-Zo] &
43182 S35 ¥ 7o cation dye<l alcian blueE o]
4-31o] glycoprotein %2 AAFSIATH(Come 5, 1974).
Sucrose?} alcian blue= Z-F-=pol] &5l 8l Al-ga}¢it)
7|4 24]

Shay £(1945)] ubel] ol HTE 2447 HAAZ)
Fof ether vt 3lol] F-E4-2 ZAsIT o2& Alo]x| A

2 FA% F 9z 2gelich A4, AN SAZ B
AR F ether o1 3le] 91 AEHE. g o}

3,000 ;pmeil A 108-2F A4 Belsle] Abgg Felstd 9
Ak (ml), pH, acid outpurd =3 d}5iv}. ¢ <42 phenol
redF A|AJef R dlo] Sfella] LEMo] Bl AL FY
Ao 2 o] 0.01 N NaOH= HAsledth 0.01N NaOH 4
vk (ml)el] ¢ AL Fle] acid output(mEq/5 hr) o2 3}
At Anson(1938)] ¥hyel] 2] #of d¥-E AP
2 20w) 3A% F 34 0.1 mlel| 2.5% hemoglobin (pH
2) 1 mlE 7}3}e] 3708 water bathol| 4] 587t vl okl vt
4% TCA(trichloroacetic acid) 5 mlE- 7}k 2,500 rpmol] 4]
1087 1A #elste] AF2al-g 280 mmolld FHe &4
< 3ol Tyrosine ZFFL 2 Zakxlg AAdstz o) A
k] 0 2. 2] pepsin activity® 234 3}91.2 ], pepsin ac-
tivity o] #] H=H(ml)}2- F3}o9 pepsin output(lg/s hr) e 2 3}
¢it}. Hemoglobini} tyrosine2 ZF=r=ol 43l 5te] 2185}
At
=k 2H|

Ghoshs} Schild(1958)2] #=} Ishizuka S(1994)2] B}
Hef 2la] =g 244 7) A2 A7) Fof| urethane(1.2g/kg,
ip)eE SARGT ARTe) AEE Bael LEoT
polyethylene tube S 4F4) 6} 222 A A3 oo, 4le]A]
A& Este] f-F2 2 polyethylene tube-T AFI3LT -1
£ Z#sleic). Infusion pumpE- ©]-43te] Al Z9] po-
lyethylene wbeZ 37C<) 42 94E 1.5 ml/5 min &%
= BTt FFAE AlolAF F2] polyethylene tube
2 Fael 158 A2 du S pHE 245
phenol red3 A|A|eko = &lo] FH(yellow)ells] &40
(pink)e] HE HL g e 7 sfo] 0.01 N NaOH=Z HA
so] gl H(mlyE HYohoinh SFEE Aol AU Fof
3l 308 o A5 E (histamine 2 mg/kg, pentagastrin
500 ugfkg, carbachol 30 ug/kegys THHE Foispyct. o
2 o] 247 308 E $1o& Wol A, pH, 0.
0IN NaOH Z:H]=F(ml)}E &3} c}. Histamine, carbachol
£ FAS-ZF5oll, pentagastrind AJ2]A] @l G- 3}od
Ap2319 ).
SAA 2

z} oFE-o] %L unpaired Student's t-test3 o]-2-3}e] o
Z7H AHEASY AFAFE ¥ T3] 7214 (p<0.05)E

A

Az

HCI-EtOH 20| i3t o5t
60% EOH (150 mM HCI) So]of] o] ujmokoz H4t
o] £l A AT Ao FAE U} fGFEEA



114 Tae Young Oh et al.

DA-9601 & cetraxatet 4-2Foj@&d o & 9=} £AM8 <
A)3ted 77 (Table 1), DA-9601, cetraxate2] EDsq= 2zt 29.6,
53.3 mg/kg °]%t}. DA-9601-L FoffBk wimoi] ofFy
of A&l 94 gl W JAEHE tehgleH,
400 mgrkg Tl e 99%2] E& AL B
Rebamipide= 50 mg/kg2] S-2kol| A= 89%2] HA|-&-5 B
AR 28-2F<l 100 mg/kgol A= JA-Eo] 58%= e
Zc}. Ranitidine-& 60% EtOH(150 mM HCI) $] #eF = o))
M g EA B9 Labrh vehia] genka B
(Miyata -, 1991)%| 57 9).ew] E AlFH A ¢S f
gz oz oAl A7)t GerelZaolx) sk, L efficacy
£ DA-96018T} dohrh. £ A4 olgFE=4] DA-
96012] 9Juid A Edp= dfFokEal cetraxateo] W] 1.
8ul] =9tct.
A& - P& Stress $IH 2f0f| CHst HSF

ofj o] Z=2-5-¢] DA-9601, rebamipide, ranitidine 2 cetrax-
ate?] =3 < stress 9 Aokl gl shleF &3} Table
el veht glek. 215102] E4] 842} B4 w7} 44
TS ST el W) Aape] BT of
g 5ZE-9] DA-9601, rebamipide, ranitidine-2 Fof §-7Fe]]
A gl @A ql Seof At viehidch. dE2Te] Ak
22 (mm?)S 30.5+2.7 o]t} ofsi=ZE 4l DA-9601L

Table L Effects of DA-9601, rebamipide, ranitidine and
cetraxate on 60% HCI-EtOH induced gastric lesions in rais

Drug Dose No. of  Gastric Lesion  Inhibition

(mg/kg, po) animals (Mem+SEM, mm’) (%)

Control - 9 53.2+8.2 -
25 6 23.8+3.3% 55

50 6 15.54+3.9* 71

DA-9601 100 6 9.31+2.6% 83
200 6 3.8+ 1.7 93
400 6 0.7+0.4% 99

Coutrol - 6 74.8+7.4 -
10 4 47.3+4.0* 37
.. 20 5 15.0+1.3* 80
Rebamipide 5, 5 8.0+3.3* 89
100 6 31.3x+2.3% 58

Control - 6 92.3+8.0 -
1 6 48.5+8.2% 48
Ranitidine 3 6 48.7+7 4% 47
10 6 56.0£12.1* 39
30 6 39.8+8.8* 57

Control - 5 116.0--20.1 -
10 5 81.0£19.7 30
Cetraxate 30 6 67.8+19.8 42
100 6 513+£12.7* 56
300 6 30.3+£11.1* 74

25, 50, 100, 200 mg/kg FoI T4 2T e -§-2Al
ol ok 7} Jehdo). Cetraxate= <=2 stress$] 7l
ofel] el SaFeEA Ql 34k A7} FehdA] 24k
ok 3 T stress YAl ofPFEE DA-9601,
rebamipide ¥ ranitidine®] EDse= ZF2}; 49.5, 17.3, 4.5 mg/
kgel it
PAF 2|H oll CHet 2

PAF Feiof] ofs] &404 fAd=-2 E99) =2 %
ischemiael] &3 9] A A7} HdELN o2 Vel gz
o] A= 24R& 60% EtOH (150 mM HCl &-4) $] #ok=
ol e} 722 ofake) Wmako g Adake] £ 23k Aot
$£ato]l PAE gt Hd3EE] DA-9601, rebamipide,
cetraxates= PAF it 9] H ool A Gake]2alql gk &
7} vielydeH(Table IMD). Rebamipide 2 cetraxate?] ED
W= Z7F 312, 2005 mgke o]%ith. H@E=ZE<¢] DA-
9601- 100, 200, 400 mg/kg Fof -Lakellx] thz=Tel| thal
o4 sl A FIot vepd o), 400 mgkgel A
26%2] F& ek malrl Jepdcl. g, rapitidine-S-
PAF 2ol i Bl Eolrh el hstet.,
Aspirin 2| H4|2F0f| CHEF Hak

A48 Fol7] SAsted A 2ol A% wo) 4F
£%= Shay'3} NSAIDs(non-steroidal antiinflammatory

Table II. Effects of DA-9601, rebamipide, ranitidine and
cetraxate on cold water immersion stress-induced gastric ulcers
in rats

Drug Dose No. of  Gastic Lesion  Inhibition

(mg/kg, p.o.) animals (Mem+SEM, mm’) (%)

Control - 10 30.5L£2.7 -
12.5 7 273168 11

25 7 20.7+£2.6* 32

DA-9601 50 7 15.0£2.0* 51
100 7 7.61£1.7* 75

200 7 53+1.2% 83

5 7 27.0£1.3 12

10 7 15.1£1.6% 51

Rebamipide 20 7 13.3+2.8% 56
50 7 7.1+1.2% 77

100 7 6.14-1.8* 80

1 7 21.1+1.8*% 31

3 7 17.1£3.2*% 44

Ranitidine 10 7 9.0+£1.8* 71
30 7 4.9+ 1.6% 84

100 7 54+1.8* 82

10 7 17.9+3.0* 41

20 7 20.3L£3.3* 33

Cetraxate 50 7 14.441.8* 53
100 7 17.7£4.4** 42

200 7 18.3+£4.7¢ 40

*Significantly different from each control (p<0.05).

*Significantly different from control (p<0.05).
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Table III. Effects of DA-9601, rebamipide, ranitidine and
cetraxate on PAF-induced gastric lesions in rats

Table IV. Effects of DA-9601, rebamipide, ranitidine and
cetraxatc on aspirin induced gastric ulcers in rats

Drug Dose No. of Gastric Lesion  Inhibition Drug Dose No. of Gastric Lesion  Inhibition

(mg’kg, p.o.) animals (Mean+SEM., mm’) (%) {mg/kg, p.0.) animals (Mean£SEM, mm’) (%)

Control - 6 155.7+6.0 - Control - 6 242176 -
20 6 144.8+7.2 7 12.5 6 16.7-=5.1 31

40 6 140.8+5.6 10 25 5 15.2%£3.6 37

DA-9601 100 6 133.7+3.8* 14 DA-9601 50 6 9.3£2.7* 62
200 6 125.7+5.3* 19 100 6 55%£2.7* 77

400 6 115.343.8* 26 200 6 5.0+2.3* 81

Control - 6 144.54+6.0 - Control - 6 252+54 -
1 6 126,2+6.0 13 5 6 14.5£2.5 43

6 118.3+6.4* 18 10 6 12.5£2.8 50

Rebamipide 10 6 104.8+7.1* 28 Rebamipide 20 6 10.0£1.5* 60
30 6 72.7L£5.6* 50 50 6 16.5£3.0¢ 35

100 6 44.5+2.9*% 69 100 6 13.0+6.4* 48

Control - 6 155.54£5.5 - Control - 6 39.245.0 -
1 6 141.2+9.6 9 1 6 33.0x£7.1 16

3 6 144.2+15.7 7 3 6 29.0+64 26

Ranitidine 10 6 124.0+11.9* 20 Ranitidine 10 6 14.5--1.8* 63
30 6 142.8+16.4 8 30 6 3.7+1.8* 91

100 6 127.7£11.0* 18 100 6 1.7+£1.0* 96

Control - 6 153.8--7.6 - Control - 6 50.8+8.5 -
10 6 144.3-43.7 6 10 6 30.3£4.1 40

20 6 138.5+6.4 10 20 6 22.5+12.6% 56

Cetraxate 50 6 126.5+7.2* 18 Cetraxate 50 6 25.51+6.0* 50
100 6 113.5-£7.9% 26 100 6 33.846.5 34

200 6 76.7£11.7* 50 200 6 42.5+5.1 16

*Significantly different from each control (p<0.05).

drugs)®] ¥4 okFolm H LG PN EAE 4
T aspiring- *-4-3te] AL4-8}gic}. Aspirin®] #HoF &2
=o]7] $5led 150 mM HCIE EF-3tach £ AJ& Aol 4]
= 9] Al He] B ol ]z} gastric fundus F-3-of] 7}R] 938
9] Alokol HA=ATh NEFEEYU DA-9601 ran-
itidine-2 2 Alglol|A L3k &4ql 34oF o] pehyt
t}(Table IV). of| 3584 DA-9601%} ranitidine] ED;=
Z47¢ 345, 64 mgkg o9tk NEFEEFY DA9601->-
100, 200 mg/kgell 4] d 2ol ol HolA e St &
7} dehgt 01} rebamipide$} cetraxate ol Foll 4] BoF
o)EAQl gk EFE Beo)x] ggirt
Indomethacin 2| 2+0f| CHEH Hat

Indomethacin f-d 9] |kl Bfgh 2} k&2 Wl Az
Table V&} 7}, of @252 DA-9601, rebamipide, ran-
itidine, cetraxate SFofgol|A] S-=Fe]EA Q) sk EAs)
Fasgir). ogddEE-al DA-9601-- 25, 50, 100, 200
mg/kg Foi oA =t W -4 gl ahAlF A
7} debgel. off 3524 DA-96012] EDy= 36.1 mg/kg
] 32, rebamipide, ranitidine, cetraxate Z}z+2] EDspe> 4.4, 5.

*Significantly different from each control (p<0.05).

0, 44.0 mg/kg olglt). o4 5=2E4l DA-96013} cetraxate
o] potency® u] s ofd+2E DAS60Ie] okt
o
ZAF freb ObM 2 200f| CHSH HE

24 R 4 AN T 2F oS A D
Table VIz} 2o ofeds=zE-ol DA-96017} cetraxatei=
Sk EAQ] gAY AdE e ddgdFEE
DA-9601, cetraxate®] BDs= Z42Z}; 84.4, 15.5 mg/kg ©]93.2.
u, T F BT BE fol gkl tlzTol vls] o)A
gl 8 efF & ¥-E v}ehfglt}. Rebamipide 0.3, 3, 10 mg/
kg FATIAE ST FA% B} hehtelr}
J8=F4] 300 mg/kg Fo ol HAF A A=
Ao 2 PAE ). Ranitidined] 9= S-ako)Edq) 3}
Ao E37h vhehdx) Lsreh BAHA GRS ET
o412 HAeFd ol APl G247 alcian blue %
PASS thal oh Q4 S ehARes, AFER
FAZA G A= ACHFig. 1). 4 fgFEE<] DA-
96015 Foll A= AAH Az 2] Eate] FAgior}
alcian blues} PASS] tis] 7 93 44-& vehel o=, 4
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oFr-glell A o] GEAERGro] 2T vle] o e
Fad=E fck(Fig. 2). fdFEE2 DA-96015 ¢ F-ol|A] 2]
At A = o} PASH AL S RA] S vhe gl ot
cetraxate, rebamipide 2 ranitidine 5 W2efE2] ) ¥4
FEAZ vehd Syl A Y] A 27T H A<l A
olE giE Ao HotE g}
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glycoprotein¥} A gtsle] g¢lchr} 30% DSS(dioctyl sodium
sulfosuccinate)el] &j3) -2-&Hc}. $3% A2 620 nmel4]
FHEE 2A%] Y FueFog sigc) fgFEE4l

bamipideo]] B]s)] 1.69Y, ranitidines)] ¥]s]x]+= 8.2v), cetrax-
atee]l H|8jA= 2.50) =gheh.
7|=4F 2H[0f cHst HEF

Shayiol] o8 F-F35 A&As] 9L =3t} iy
=Z232.9] DA9601, rebamipide, ranitidine, cetraxate, a-
tropine-2- Alo]A|Ah o 7 Seoste] ok pH, acid output,
pepsin outputs 27 545iek. 2k FE| g 7)2Ak 2u]o]
g ZAIz Table VIIF Zrf, ofdFEE9l DA-9601,
rebamipide, cetraxate FojTellAE 23, pH, acid out-

Table VI. Effects of DA-9601, rebamipide, ranitidine and
cetraxate on 10% acetic acid-induced gastric ulcers in rats.

DA-9601, rebamipide, ranitidine, cetraxate'= -&-3F 2|&3 o Drug Dose No. of  Gastric Lesion  Inhibition
2 A Bulss ZslAZci(Table VII). ofddE5q] (mg/kg, p.0.) animals (Mean+SEM., mm’)
DA-9601-- 40, 400 me/kgell Al HhZE ol e} 424 sl Control - 2 127812 -
gl gulzk 271k BAAYE. 4 mgkgsl A 3%, 40 m/ o o
kgell 4= 30%, 400 mg/kgll A= 56%2] R Er|Fe] F DA-9601 100 8 7.141.3% 60
7}8tgd e}, Ranitidine¥} cetraxates= Z+7} 10, 20 mg/kg o3 200 7 6.1+ 1.5% 66
oA o o] iz uoh Yol 7t okl = 40 9 42409 76
o S8kl o2 E 9l DA-96018] H HH|=RL re- 0.3 7 93+1.1* 48
Rebamipide 3 8 8.9-+1.6% 50
30 8 6.5+1.9* 63
Table V. Effects of DA-9601, rebamipide, ranitidine and 300 8 11.0-+2.5* 38
cetraxale on indomethacin-induced gastric ulcers in rats. 1 2 9.1+£1.5% 49
Drug Dose No. of Gastric Lesion  Inhibition L 3 8 8.84+1.2% 50
(mg/kg, p.o) animals (MeanSEM, mm’) (%) Ravitidine 10 8 8.6+1.7* 51
Control - 6 49.2+4.4 - 30 8 8.4:-1.9* 53
12.5 6 32.8+6.3 33 10 8 10.04-1.1* 44
25 6 30.2+4.1 39 Cotraxate 30 8 6.5+ 1.5% 63
DA-9601 50 6 23.5L£2.8* 52 100 8 6.4+1.6* 64
100 6 14.0£2.2% 72 300 9 2.34+0.8% 87
200 6 6.0+1.0% 88 *Significantly different from control (p<0.05).
Control - 6 30.2+£5.4 -
5 6 19.0£3.6 37 s m&
10 6 6.5£2.6% 79 b
Rebamipide 20 6 6.5+2.6% 79 \
50 6 32+1.3* 89
100 6 23+0.7* 92
Control - 6 44.0£3.1 -
1 6 33.5£2.7 24
3 6 25.5+4.5* 42
Ranitidine 10 6 16.513.3* 63
30 6 9.5£29* 78
100 6 17.1+£1.1* 96
Control - 5 43.3£2.7 -
10 6 36.51+4.7* 16
20 6 32.7+6.2 25 Fig. 1. A photomicrograph of gastric ulcer from a rat of
Cetraxate 50 6 20.5+2.3" 33 control group. Regenerated mucosa showed villial dilatation
100 6 11.2+£2.8% 74 and weak alcian blue and PAS-positive. Hemorhage and
200 6 53£2.7% 88 infiltration of PMN cells on ulcer lesion were also seen. AB-

*Significantly different from each control (p<0.05).

PAS stain, x 200.
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Fig. 2. A photomicrograph of gastric ulcer from a rat of DA-
9601 (100 mg/kg/day)-treated group. Ulcer lesion was almost
covered with regenerated mucosa. Cells lining restored gastric
glands exhibited more alcian blue and PAS-positive cells
indicating more advanced differentiation toward mature
surface epithelial cells. AB-PAS stain, X 200.
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Table VII. Effects of DA-9601, rebamipide, ranitidine and
cetraxate on absolute ethanol-induced mucus secretion in rats

Drug Dose No. of Alcian blue Increase
(mg/kg, p.o.) animals (g, Mean+SEM) (%)
Control - 9 263.301+22.86 -
4 6 270.45-+24.02 3
DA-9601 40 6 341.00+£25.42% 30
400 6 409.47+35.65* 56
Rebamivide 10 6 286.93+26.19 9
oIp 100 6 356,78+ 14.43* 36
Ranitids 10 6 188.32+21.85% 29
aniidine 100 6 281.30+23.82 7
Cotraxal 20 6 247.60+18.99 6
elraxate 200 6 321.67+2195 22

h *Significantly different from control (p<0.05).

Table VI Effects of DA-9601, rebamipide, ranitidine, cetraxate and atropine on basal acid secretion in rats

Drug Dose No. of Volume pH Acid output Pepsin output
(mg/kg, id) animals (mEq/5 hr) (ug/5 hr)
Control - 9 8.561+-0.92 1.10+0.03 12.62+.76 4.641£0.49
40 5 6.631+0.78 1.09£0.05 9.90+1.57 5.34+0.36
DA-9601 120 6 7.18+0.85 112+0.04 9.97+1.71 3.38£0.48
400 6 6.85+1.19 1.11+0.06 10.84+2.94 3431041
10 6 6.25+0.69 1.13£0.05 8.59L£1.47 3244041
Rebamipide 30 6 6.43+1.05 1.13+0.05 9.08+£2.05 3.39+071
100 6 6.58+1.41 1.08+0.06 10.38+2.71 3.45£0.69
3 6 7.23+1.07 1.12+0.06 9.24-+1.98 3.811£0.64
Ranitidine 10 6 5.55+0.65* 1.224-0.05* 9.4911.02* 3.00+0.37*
30 6 4.98+0.60* 1.67+0.21* 3.6611.02* 2.77+0.35*
30 6 7.48+0.63 1.06+0.04 11.77+1.45 3.91+037
Cetraxate 100 5 6.28+1.78 1.17+0.08 9.37+3.59 3.46+0.89
300 6 6.28+0.95 1.15+0.06 8.94+2.12 3.01+0.63
Atropine 10 6 2.10+0.37* 1.58+0.19* 1.8540.60* 1.27+0.35*

Values are Mean+ 8.E.M. *Significantly different from control (p<0.05).
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Fig. 3. Effects of DA-9601, rebamipide, ranitidine and
cetraxate on histamine-stimulated acid secretion in rats, (O):
Control, @ :DA-9601 (400 mg/kg, i.d.) V :rebamipide (100
mg/kg, i.d.)), ¥ :ranitldine (100 mg/kg, i.d.) and []: cetraxate
(200 mg/kg, i.d.). Vertical bars indicate means-=S.E.M. for 5
rats per group.

*Significantly different from control (p<0.05).
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Fig. 4. Effects of DA-9601, rebamipide, ranitidine and
cetraxate on histamine-siimulated acid secretion in rats. ():
Control, @ :DA-9601 (400 mg/kg, i.d.) W :rebamipide (100
mg/kg, i.d.), W :ranitldine (100 mg/kg, i.d.) and []: cetraxate
(200 mg/kg, i.d.). Vertical bars indicate meanstS.EM. for 5
rats per group.

*Significantly different from control (p<0.05).
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Fig. 5. Effects of DA-9601, rebamipide, ranitidine and
cetraxate on carbachol-stimulated acid secretion in rats. ():
Control, @ :DA-9601 (400 mg/kg, i.d.) W/ :rebamipide (100
mg/kg, i.d.), ¥ :ranitldine (100 mg/kg, i.d.) and []: cetraxate
(200 mg/kg, i.d.). Vertical bars indicate means-+S.E.M. for 5
rats per group.
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2 A %ﬂ}oﬂ <5k o gFEE2] DA-96012 HCl-
EtOH, ==& -2 stress, PAF, aspirin, indomethacin S]] 2]
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