S2ok=EstE|R|, The Journal of Applhed Pharmacology 2, 185-189(19394)

O| =M E(DWP302)2)

AR E X2

chE|TE ERE MEZ
S -z -
Fadet

Zdot - HHE - RYE!
s, (F) At FATL

Therapeutic Effects on Gastrointestinal Diseases of
a New Combined Ranitidine Preparations, DWP302

Byoung Kweon Ryu, Tai Soon CHO*, Young Man KiMm,
Je Ho YEoM and Young Hyo YU!
College of Pharmacy, Sung Kyun Kwan University, Suwon, Kyunggi-Do, 400-746, Korea
'R & D Center, Daewoong pharmaceutical Co. Ltd, 223-23,
Sangdaewon-Dong, Sungnam, kyunggi-Do, 462-120, Korea

(Received July 11, 1994; accepted August 2, 1994)

Abstract—The eight combined products composed of ranitidine-HCI, tripotassium dicitrato bismuthate and
sucralfate were prepared with various ratios and studied in therapeutic effects of them on various gastrointesti-
nal diseases. These were induced in rats with the pyrous ligation, ethanol-HCl, acetic acid and c¢ysteamine
method, etc. In all experimental setting, the effect of the combined treating was more pronounced than the
effect of each drug alone. Specially, the combined treatment consisted of ranitidine : tripotassium dicitrato
bismuthate : sucralfate ratio of 1.5:2:6 showed the most powerful therapeutic effect on acute gastric ulcer
model and revealed a significant acceleration of the healing on chronic gastroduodenal ulcer model. And
that, therapeutic doses of ranitidine, tripotassium dicitrato bismuthate and sucralfate given in combination
had an additive or, in some case, synergistic effect. From the above results, this combined treatment may
useful to heal the gastrointestinal diseases that aren’t cured well by treatment of each them alone.
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ERE DR mﬂ% A, 24AASE, ¥4 muth AAE Pl e FHAROA AR
AL = wlojqlate] EFFel 93 7ol 743 el & F$E B8 Helicobacter pylorie] A1dH-L& Bz
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Aalo) YAAFS ANA R XNFs| ALg H5
7] 9)sted wighEod o B A7) FikE] s o g}
(Salmloff =, 1985). A#24] ranitidine ©FF] =&
bismuth }ﬂxﬂ HEFe] Hrol= WERe F=7le] T
wo ARATNE ol Busl 9lom(Place, 1989),
ranltldme-ﬂr sucralfate A A2 WEFJAlde 2z} oFE
T8 g5 Bt S ge] Ado] ERHoR o
ARo)a Bas gt Magnanelli 5, 1984).

webd gt o faAghe grizhye] X8tz
ArgE AsA7]7] AdMe FALAR A4 4
49} yhojolat2 A8dlE 840 F¥S o)FA o
23 9375 F43 A2 5 vk AHel 2heksle]
7} dze] AbgEr 9lon] zRgr)Ade] M2 Aol ra-
nitidine* HC, tripotassium dicitrato bismuthate, sucral-
fate = wie SAAE A58 gd2AH4E DWPI02E
73k et.

B A 9o Mg DWP3029] <& 5 7|8t
A} sl kA H I Hﬁ}"‘] e Eulef gk <3
2l §-EZA3Y, ethanol-HCl ¥, acetic acid 4, cystea-
mine - ©]-4-3s}4 o, %3 ranitidine- HC], tripotas-
sium dicitrato bismuthate, sucralfate ¢} 37}x] <kEo]

g A R rbabgol dEAE Frishan
Algluby

AR

DWP302+ ranitidine- HCI, tripotassium dicitrato bi-
smuthate(e] 3} TDB), sucralfatez} 1.5:2: 698 2Ado g
FA=Ee] ¢Jom 05% sodium carboxymethyl cellu-
losee]] #ersle] A1g3l¢ict. Ranitidine- HClS (F)dF
Ak Fdstelen, TDBE A# gl Exquim Co.
of| A AAFEl A FE& o|A] International Co.ellA F-413t
ok Sucralfater (F)FA Gl A TFalskdct AFE
Ao FAgx2 2sled ranitidine- HClE Z ek,
TDB¢} sucralfatets A2 X33t9ic)
Al

DWP3022] 7t FAEe] Fodgke fafykdS4lel
A F3+ EDsA| 5 242 3te] ranitidine: HCL(20, 30
mg/kg), TDB(40 mg/kg), sucralfate(120, 240 mg/kg)=
Aelgem, 7+ dEgs 2gste] AELe 7
(Table I).
Ao o I+

A8-&F A)eko 2 4] ether, formalin, acetic acid= Si-
gma Chem. Co.olA F¢]3l¢i =, cysteamme-— Tokyo
Kasei Co.olA Falsldct. 7|efefee dighfAE =
UFA| g ALE-E

a77\2H BEEAIAL Leicatts) AEE A4}
o1, fAEre Jouan*M AFE AT
HEEEY A=A

Table 1. Groups used in the screening of therapeutic effects
on gastrointestinal diseases (unit: mg/kg)

Group Ranitidine Bismuth Sucralfate
Control -~ - -

T1 30 - -

T2 30 40 -

T3 30 — 240

T4 - 40 240

T5 30 — 120

T6 20 40 120

T7 30 40 120

T8 30 40 240

B gk Aol 4] HEokuk2 specific pathogen
free Sprague-Dawley +4 Sl=3 Alg-3 o, B 974
FEAREAAA 157d o)Ak £3A1A A4 77e
2o Awsle] Algstynh, EEAe] more 12/1]7}
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AR 2 FETE AHEA AFEES E]C’f‘
=5
Al ay
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7 AARAZ] oS AHEE AFRHste] 4583
A& F, ol e 22 whF s} 57—’““1"1] e AHA7Z
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‘ﬁﬂ?&t} AA Apste] 6417 A
2 AAA HE HEEy dAS 3
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Ethanol-HCl {HZ2oi| cEt A | A =180~
210 9 & 24417 AAAR O AlEGEE A TFH5kL
308 wAE % 150 mM HClE HE2F%r7} 60%7) &
=% ethanol &d8 WEY Hr Foleiygd 1mid 7
F3o] Feich

127 B4t A4 "]z vxg 2o Yo
R AFA| A -‘H g A F-E 25 o 8ml-4 2%
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wﬂﬁ G399 FAE 24l
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AA A $E AEsldd HEF $E formaline®: I
A7) F AEte] FAoky HALS A% ki) 3
}\

FA) ¢ 67 EFREE 71Fo2 FAsgTh
AFAGmm?) 0 1~10 11~20 21~30 31~40 40~A-F
A4+ 0 1 2 3 4 5

FAgHr oMt TEoll st R AIE : Ether
wh shell A H=(280~330 909 HE EFod F HAH
fBR 2o 30% acetic acid 30 g AatslEed U
Absted 2aht & AL ARE ARSEEA AEE
S 19 134 10Y E9F AFF93isch 747 ¢
2¥ ¥ dFEAAAA HE HE3t formalin® 2 31
AAF 2 44590 WA-E EA5A AEES e
zro) AAkshadct

curative ratio(%)=
ulcer index (control)—ulcer index (drug)
ulcer index (control)

Cysteamine$532t 40| X|= HIfof| ol &t —FE_’.‘—JE 24
A7 AAIAI7) AE(260~310 g)ol] A HFEE AT
8kl 308 Fof cysteamine2 300 mg/kg® I shEALSH
T 18A17F Fof] RRFEAAMAA A9 Ao AE €A
HAzd F Alo|xA ko] v e WHats JFsa A
ko] AA-g &4t
SHEE 24

W27 AETY 94 AL Student’s t-testE
ol-&3l¢l. o, pgte] 0.05 vigtdw] FAFGHeRE {9
el dvkx FA sk

X100

A gt

fIEHol cHEt HE

Table IL. The effect of DWP302 on gastric secretion in pylorus
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DWP302¢] i Fulel] gk oA|zt8-& Table Il
velch pHY W3k 25 ATFo)4 tEx2To H]3k
o dA43] §F94(p<0.001) UEe 7L ERC. ¥
A AHFrelal 2 F4D EHANAE ZE AYET
oA HxTol sl A3 §9X4(p<0.001) = o
A 2F4-¢ vpeblch Ranitidine 30 mg/kg &% o (T
D= wlzs B gdakd A Tz} T73el A p<0.05
2§94 sle JAEHE ehla T8E A= p<
0.0019] #A3g oA<4-& vjepldo)

frelat vl E kel M Tk T7Fol| A Tl v]shed
oA (p<0.05)%E HANERE vellz T8FH M=
HAEHp<0.001) A<4-& vFehych

FApl Eekol| A= T1F vt T74 p<0.05%
AN E A S el T8N p<0.0019)
A A& ey ok
figdol| cHEt =g

Ethanols} HCle] o2 $xkx]7] $do] gt o
A 2H-8-&- Table lIel FA]slgdn) izl viste] BE
AT A FAgHp<0.000) A E 245 vfebch Rani-
tidine 30 mg/kg WEFIF(TD wlsld T3FE TTF
2 T8Fell A dAsE A 24(p<0.001)E el H I T6
Tz dogle oA E3Hp<0.01)S vehyc)
A o it &E

FrEE Y 93 FAA A ol 7 ) 2HE-S Ta-
ble IVel] FA)s}sic), thzsfol] vlste] T3 ol A f-24
(p<0.05) Sl& AAEIAZ el T4T o5k 2E
ol A #AEFHp<0.001) A 28-S eldlch Raniti-
dine 30 mg/kg HE-FIT(THH vlws] 2o T3F, T4
T, T6w 2 T7ael 4] #-24(p<0.05) sle dAazs
ella T8 e dA%H(p<0.001) oA 2h&-& et
Wk
Sk ol CHEE AE

BE A¥Te] tadd v)sle] dxg ddo)A 24

ligated rats

Treatment oH Volume Free acid out put Total acid out put
(ml/6 hrs) (tEq/6 hrs) (uEq/6 hrs)
Control 1.34+ 0.04 507=0.20 268.73x 18.57 44445+ 949

T1 1.80% Q.11*** 3.54+ 0.22%* 03.68+ 9.40*** 22142+ 17.89%++

T2 1.91+ 0.28%#* 2.62% 0.28%%* 83.84+ 14.35%** 183.031 22.71 %+

T3 2.27L 0.26%** 2.64+ 0.26%** 70,92t 14.98%** 160.40% 24.39**+

T4 223+ 0,19*** 3.05% 0,28*+* 70.83+ 28.06%** 204.83L 41.07***

T5 2.25% (0.39%** 2.70L 0.24*+* 75.95% 12.57%** 175.30+ 22.36%**

T6 2,03% (.12%* 2.58% 0.27** + 63.85% 10.26™**, + 167.45% 29.36%+*

T7 2.30% 0.25%** 2.52% 0.42%** 4 55.80% 11.07***, + 149.85+ 28.68*+* +
T8 2.29% 0.10*** 2124 0.25%**, +++ 51.18% 9.54*+*, + + 12353+ 18.70***, + +

EL T N

: Significantly different from the control group at p<0.001, from 10 rats.

+: Significantly different from the T1 group at p<0.05, from 10 rats.
+ +: Significantly different from the T1 group at p<0.01 from 10 rats.
+ =+ +: Significantly different from the T1 group at p<0.001 from 10 rats.
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Table III. The effect of DWP302 on ethanol-HCl induced
gastric lesion in rats

Table V. The effect of DWP302 on acetic acid induced gastric
ulcer in rats

No. of Lesion index (mm%  Inhibition No. of Lesion index (mm?  Inhibition
Treatment animals Meanz* 5. E. (%) Treatment animals Meanz S.E. (%)
Control 10 726t 3.99 — Control 10 14,3+ 1.52 —
T1 10 19.8-F 3. 18%** 72.7 T1 10 7.5+ 0.64*** 476
T2 10 4.9+ 1 5Q*** 79.5 T2 10 6.3% 0.68*** b5h.9
T3 10 6.0+ 1.28%**, + + + 917 T3 10 6.1% 0.57+** 57.3
T4 10 13.9% 2.99*** 80.8 T4 10 8.8L 1.01** 385
T5 10 12.8% 1.84%** 824 T5 10 6.6+ 0.69*** 53.8
Té 10 7.6% 1.68%**, + + 89,5 T6 10 4831 0.77%*, + 66.4
T7 10 32+ 0.76%**, ++ + 95.6 T7 10 1.3+ 0.26%%*, + -+ + 90.9
T8 10 1.7+ 049%%* + 4+ + 97.6 T8 10 121 0.25%%*, + 4 + 91.6

+*+: Significantly different from the control group at p<0.001.
+ +: Significantly different from the T1 group at p<0.01.
+ + +: Significantly different from the T1 group at p<0.001.

Table IV. The effect of DWP302 on gastric ulceration in py-
lorus ligated rats

Treatment NQ. of Lesion index (mm?)  Inhibition
animals Meant 5. E. (%)
Control 10 1.7+ 0.15 -

T1 10 1.3+ 044 235
T2 10 1.1+ 0.52 35.3
T3 10 0.2+ 0.13*% + 93.8
T4 10 0.1+ 0.10%**, + 99.4
T5 10 0.5+ 0.16%*** 97.1
Té6 10 0.3+ 0.15%**, + 98.2
T7 10 0.2+ 0.13***, + 98.9
T8 10 0.0+ 0.00%* +4+4+  100.0

*. Significantly different from the control group at p<0.05.
***. Significantly different from the control group at p<0.001.
+: Significantly different from the T1 group at p<0.05.

++ +: Significantly different from the T1 group at p<0.001.

(TlM— vlma] B Té-ol 4 #2144 (p<0.05) e
A EF e} T7E2 T84 A 7Hp<0.001) <A=&
e ot
4O|XIEH Lol tHEt =

Cysteamine H3}5ALE FA|Z] Alo] x| AbH kol of
g A Z T2 Table VIell ZA|8tsich 2E A¥ oA
2o wsle] @A (P<0.001) A 28-L JEhy
om, ranitidine 30 mg/kg ©=Fo] (T »lalA =
2E AT #AEHp<0.001) A ZEe vhebich

£ el cl(Table V). Ranitidine 30 mg/kg w=5Foid
o3

) =

HA 72 AN _47:]—75_:]“;] j]ig_}:.%%%
FA), w)2mmka A A, $232.8 o]

b RS2 ohokat -?42¥11:sl =) g_ ]
leok 2ehd o]z)g)l <GBEEL rlok

ol J\]O

**: Significantly different from the control group at p<0.01.
***: Significantly different from the control group at p<0.001.
+: Significantly different from the T1 group at p<0.05.

+ -+ +: Significantly different from the T1 group at p<0.001.

Table V1. The effect of DWP302 on cysteamine induced duo-
denal ulcer in rats

No. of Lesion index (mm?®  Inhibition
Treatment animals Meant S.E. (%)
Control 10 11.7£0.90 -
T1 10 4.6k ().43%** 63.7
T2 10 1.0 0.68*%*, + + + 915
T3 10 0.3+ 0.21%* 4+ + 4 974
T4 10 1.0£ 0.68%+*, + 4+ 91.5
Ts5 10 0.8 047, +++ 93.2
Té6 10 0.7 0.21%*, 4+ + 94.1
T7 10 05+ 0.22%* + + + 95.3
T8 10 0.1% 0.10***, 4+ + 4 99.2

*x+. Significantly different from the control group at p<0.001.
+ 4 - Significantly different from the T1 group at p<0.001.

gof| 2t ASEAE 7|Hst7] e Atk w
A FH e M2 “E—J 7Rk} ) Fheq 7] b=
=& HH3I wgste] Bep 9503 XN289E5 7hxl o
2 WLtz =85k ek ol¢f 4345}04 % o
T-ofl A= histamine H,-<23x Z3}3)<l ranitidineel
AeFrwate A, HAFu|F3 2 dejzateldes] A}
Ha37 379 bismuthg % A4 2 8 pepsin 5H&-2
2X= gueralfate S 7|& B3, & ranitidine ©H=-Fof
bismuth AA GEFe] Hrlz WE&Feo] =7 o
=& x5 a9E el (Place, 1988), ranitidine®} su-
cralfate A|A) o] HAF A2 7+ kE-F 2] }ETolA]
_‘iLl:} A eke] Ae] atA o7 oA i Magnanelli

%, 198)= AL 7|2 =2 3}e] ranitidine, bismuth, suc-
1";11fateE o &gl gz AdE DWP302 Ntslzxl sty
om, YRAE B 7} dy] e 9l raniti-
dineg kAU F=F o2 gle] DWP3029] clokst 93k
Foll 3k NBEAE |z st
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-r]"l%-‘ﬂ A Aol A gjdFuizk FelAt v Y
Z21 W& SojA] B ranitidine 507 (T1)9
Hjate] wlamps ABAtE|AHo)|EY pIYH|EE
EAld FAg (T7, Tl EAFHR 29dle
AN EADZ Je}YrHTable II). Sucralfates aluminum
hydroxide®} sulfated sucrose®] E-FAZ $]ol|l A sl
5]o] sucrosex A= vlo]zh4-& e, aluminum
hydroxidets AHgwlols Hofsix] gedvl AAEFAE
Vebhdtls ofed @i Mark 5, 1983). @b T3, THT
o)A FAE7} A3E - gluminum hydroxideel £)&
Asradets atgs, A A7) Jehd 7L
AT R delolch

&9 sucralfatets 93] A4} pHellAlzk At
ZEo] ekaE Yehicks B2} 9l (Konturek, 1989),
§3% Danish S(Danish 5, 1988)2 4tde £E 4
(pH 6.5)el| A% Aaby §akgo] W2 kg WA 4
b »wslgde) £ Ao A ranitidine®} sucralfated
) 5o AT3, T5) A5l <FEE vjehf= 71L& A
22kl A ranitidine AFA7} $9eje] pHel W3 g3kg
B 2% ekowm(Table ID), wWig Foi4] ehigde] ¢4t
Fu| oA zkdo| sucralfate HAJE}L o] Fof] ehir] o
olabw ZA=w Konturek F(Konturek, 1989)-2 ra-
nitidine F¢§ 2417} = sucralfatee] ¢k 5 =713 whd

2 Aol Me FA HETFAE shH 7] Aol sucral-
fate-} kEt A HE ASASY f9doe®
43 Aer AgFch

w3t A g urAl gl Qo) dE AR AR
ranitidine @5-FF(T1)ell wisted wigFoiTolo &
gk AAERE veplch AlelxAAF QAR A
= BE g4 dAAg A EHE bt aehA]
77‘ obEo] E BT Hr} wiFeiTo] AAAFH A

B A3 % A3} ok AlEdoh

i gFold Fol4 T67" Trew Hlws] 2 Y
ule, frelabeleal, FAAY galEe 2 AelAF
HAF dAE SolA » -‘J’% ¢ A7E Jehy o ‘4 4k v

°%

|

—

£, 999 9A% 2 WRANG AAE S 17
To) T6P Mk e EH 98-S 4 & ek
o) A}2) g@gﬂ% Soksld ojekzAE DWP302E
99 T} AR Ame] FUH $5¢ B}

A3 AEUAE W& okgelet 429, Kim S(Kim
5, 1909 HEFATA T4 ok F4L °
BB Foldt dTg v[AA Wgirky Buag
Wlepe] AL FAAE FANE FAsariLin 5,
1993).
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