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Subacute Toxicity of DWH-01(Ranitidine : Bismuth subcitrate . Sucralfate)
In rats
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Abstract—Subacute toxicities of DWH-01(Ranitidine : Bismuth : Sucralfate=15: 2 : 6) were in-
verstigated in Sprague-Dawley rats. After oral administration of DWH-01 with different dosages
of 5g/kg, 1g/kg, and 0.2 g/kg, we examined the number of deaths, general signs, food intake,
water intake, body weight and histopatholgical changes for both sexes of rats. During the adminst-
ration period, urinalysis and opthalmological examination were also performed in the treated ani-
mals. 1) Animals were all survived for 4 weeks. 2) There were no significant differences in patholo-
gical and opthalmological findings between the control and treated animals. 3) There were no
significant changes in body weight, food intake and water intake compared with control group.
4) In hematological examination and blood chemical analysis, there was no significant change com-
pared with control group. 5) In histopathological examinations of organs and tissues, there was
some hemorrhage in a lung tissue of low dose group, but it was thought to be caused by environ-
mental factor. These data suggest that DWH-01 is not subacutely toxic in Sprague-Dawley rats.

Keywords [] Ranitidine, sucralfate, bismuth, subacute toxicity.
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Table 1—Mortality of rats treated orally with DWH-
01 for 1 month

Sex Dosage  Weeks after treatment Final
@k Start 1 2 3 4 Mortality
Male 5 0/10 0/10 0/10 0/10 0/10  0/10

1 0/10 0/10 0/10 0/10 0/10  0/10
0.5 0/10 0/10 0/10 0/10 0/10 0/10
CON(+)' 0/10 0/10 0/10 0/10 0/10  0/10
CON(—)* 0/10 0/10 0/10 0/10 0/10 0/10
Female 5 0/10 0/10 0/10 0/10 0/10 0/10
1 0/10 0/10 0/10 0/10 0/10  0/10
0.5 0/10 0/10 0/10 0/10 0/10  0/10
CON(+) 0/10 0/10 0/10 0/10 0/10 0/10
CON(—) 0/10 0/10 0/10 0/10 0/10 0/10
1 Treated with distilled water.
2 Not treated with distilled water.

Table 2—Clinical signs in rats treated orally with
DWH-01 for 1 month

Sex  Dosage Animal numbers with clinical signs
(@/kg) Start 1 2 3 4(week)
Male 5 0/10*  0/10 0/10 0/10 0/10
1 0/10 0/10 0/10 0/10 0/10
0.5 0/10  0/10 0/10 0/10 0/10
CON(+)" 0/10 0/10 0/10 0/10  0/10
CON(—)* 0/10 0/10 0/10 0/10 0/10
Female 5 0/10  0/10 0/10 0/10 0/10
1 0/10 0/10 0/10 0/10 0/10
0.2 0/10  0/10 0/10 0/10 0/10
CON(+) 0/10 0/10 0/10 0/10 0/10
CON(-) 0/10 0/10 0/10 0/10 0/10
1 Treated with distilled water.
2 Not treated with distilled water.
3 0/10 means no clinical signs were observed in 10
animals treated with DWH-01.
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Table 3—Body weights in rats treated orally with DWH-01 for month

Sex Dosage Days after treatment
(g/kg) 0 4 7 1 14 18 20 24 27
Male 5 Mean 173 178 214 223 232 250 258 266 276
SD! 29.7 14.6 16.1 16.0 16.0 18.0 18.0 20.0 19.8
1 Mean 174 197 213 227 240 255 262 270 280
SD 18.2 217 20.0 216 23.3 25.3 26.7 28.0 28.9
02  Mean 180 204 225 241 253 273 280 286 290
SD 18.2 217 20.0 23.3 253 26.7 28.0 28.9 14
CON(+)* Mean 168 188 208 222 235 243 260 270 275
SD 22.6 26.9 29.9 30.2 30.1 29.7 29.8 31.1 31.2
CON(—)* Mean 172 190 208 224 235 243 260 27 276
SD 145 174 18.0 26.5 26.5 28.0 29.0 31.0 27.9
Female 5 Mean 136 147 152 161 168 174 181 187 191
SD 125 11.6 125 15.0 11.5 11.5 15.0 15.0 15.0
1 Mean 145 150 163 167 173 177 183 188 196
SD 111 17.0 14.8 174 219 209 20.6 18.0 19.7
0.2  Mean 146 151 161 170 176 181 186 190 197
SD 12.6 14.8 131 14.3 16.0 15.9 16.1 16.9 15.6
CON(+) Mean 147 151 161 171 177 179 187 193 199
SD 89 104 10.6 134 14.1 14.3 14.8 155 15.1
CON(—) Mean 144 150 160 172 178 184 190 198 202
SD 104 12.7 129 14.3 12.3 14.8 13.8 145 153

1. SD ; Standard deviation

2 Treated with distilled water.
3 Not treated with distilled water.

* Each group of 10 animals was treated with DWH-01 and all animals survived during the period of experiment.
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Table 4—Food consumption in rats treated orally with DWH-01 for 1 month

Sex Dosage Days after treatment
(kg 1 7 11 14 18 21 25 27
Male 5 Mean 53.33 42.70 49.46 44.92 64.15 48.00 62.00 40.00
SD! 4.05 8.31 7.68 10.62 19.80 15.09 1347 11.70
1 Mean 51.13 40.27 51.33 42.69 59.30 46.90 65.00 39.00
SD 6.68 10.02 8.39 10.70 6.41 6.00 7.54 8.20
05 Mean 54.53 42 87 56.80 44.06 55.87 45.60 62.70 38.90
SD 2.91 4.79 5.97 3.39 6.00 8.53 4.86 4.32
CON(+) Mean 51.13 42.60 55.00 42.00 60.40 52.00 65.00 39.00
SDh 2.31 6.53 9.35 4.27 5.35 10.01 833 7.20
CON(—~)" Mean 57.00 45.00 54.50 46.90 63.60 46.00 65.40 38.10
SD 2.02 5.54 11.28 6.11 6.78 7.32 8.29 7.21
Female 5 Mean 53.33 42.70 49.46 44,92 64.15 48.00 62.00 32.2
SD 4.05 8.32 7.68 10.62 19.80 15.09 1347 11.70
1 Mean 51.13 40.27 51.33 42.69 59.30 46.90 65.00 39.00
SD 6.68 10.02 8.30 10.70 6.41 6.00 7.54 8.20
0.5 Mean 54.53 42.87 56.80 44.06 55.87 45.60 62.70 38.90
SD 291 4.79 5.97 3.39 6.00 8.53 4.86 4.32
CON(+) Mean 51.13 42.60 55.00 42.00 60.40 52.00 65.00 54.00
. SD 2.31 6.53 9.35 427 5.35 10.01 833 7.20
CON(-) Mean 57.00 45.00 54.50 46.90 63.60 46.00 65.40 48.10
SD 2.02 5.54 11.28 6.11 6.78 7.32 8.29 7.21

1. SD : Standard deviation

2 Treated with distilled water.

3 Not treated with distilled water.

* Each group of 10 animals was treated with DWH-01 and all animals survived during the period of experiment.
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Table 5—Water consumption in rats treated orally with DWH-01 for 1 month

Sex Dosage Days after treatment
(g/kg) 4 7 11 14 18 21 25 27
Male 5 Mean 138 110 150 90 137 131 168 90
SD! 154 16.6 31.7 24.3 29.4 19.7 57.3 243
1 Mean 126 106 157 83 141 111 136 80
SD 21.0 16.9 272 19.3 36.7 18.6 235 15.2
0.2 Mean 130 99 161 87 144 113 149 86
SD 21.9 28.5 57.2 10.7 51.2 40.7 39.1 19
CON(+) Mean 153 119 175 102 155 134 165 87
SD 26.0 33.5 17.3 29.7 33.2 229 304 19.2
CON(—) Mean 157 129 133 98 167 126 180 85
SD 19.0 18.5 113 11.2 333 9.7 194 14.3
Female 5 Mean 108 88 96 74 113 86 113 77
SD 10.4 8.3 240 24.6 14.1 25.7 49 18.2
1 Mean 89 75 95 62 102 73 115 78
SD 9.8 14.1 20.3 15.1 337 159 237 11.2
0.2 Mean 99 72 104 61 96 75 109 78
SD 124 193 244 7.94 11.7 27.6 149 9.7
CON(+) Mean 95 77 100 59 106 73 107 68
SD 10.5 10.3 18.8 3.3 286 10.0 254 15.7
CON(—) Mean 96 80 103 68 110 75 106 68
SD 13.8 111 14.8 6.1 249 13.7 105 12.7

1. SD: Standard deviation

2 Treated with distilled water.

3 Not treated with distilled water.

* Each group of 10 animals was treated with DWH-01 and all animals survived during the period of experiment.
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Table 6—Biochemical findings in rats treated orally with DWH-01 for 1 month
Sex Male Female
Dosage |y CON(+) 5 1 02 |CON(—)CON(+) 5 1 0.2
(g/kg)
Item No.of rats 10 10 10 10 10 10 10 10 10 10
ALB (gh 3.54 3.36 3.56 3.57 3.46 3.89 3.67 3.54 346 3.45
+0.07 +006 +006 +004 005 | £007 +007 *+009 +£010 +0.07
AST (u/L) 128.70 126.6 132.3 97.2 91.92 97.2 914 104.7 111.6 94.25
+4.45 +868 +154 1470 +047 | £536 +394 +770 *£17.3 +4.12
ALT b 385 39.3 36.8 35.1 36.5 30.8 26.8 33.9 329 30.17
+ 3.60 +403 +340 +229 +£324 | £290 +137 =*324 £690 +120
BUN (mg/dl) 19.5 19.8 19.9 184 179 19.8 20.1 18.8 211 225
+0.76 +128 +£106 +089 +055| £095 £118 +133 +084 *+104
CHOL (mg/dl) 39.0 379 394 371 366 36.2 377 38.9 339 335
+3.22 +249 +183 £635 *+173 | £203 147 +227 =*180 =116
GLU (mg/dl) 94.6 99.2 124.1 118.7 96.8 119.6 106.9 81.1 96.5 94.7
+5.28 +933 +930 *+637 +£730 | +840 +706 +589 +216 +702
T.BILI (mg/dD) 0.14 0.12 0.13 0.11 0.12 0.12 0.12 0.12 0.10 0.11
+0.02 +001 001 =+001 +£001 | +0.01 =+001 =*001 <001 +0.008
T.PROT (g/dD) 7.13 6.78 18.8 7.20 6.8 7.40 7.02 6.91 6.98 6.87
+0.08 +015 049 +012 +£013 | +014 *+0.11 £011 =£010 =*0.10
TRIG (mg/dD) 68.8 614 64.9 61.7 62.85 479 484 63.8 51.0 53.8
+ 751 +577 +656 +269 +£517 | £260 +£527 +640 *+529 895
CK wu/n 232.2 2413 206.3 1224 147.7 1234 173.3 148.1 2333 261.8
+46.7 +479 £292 +19.7 +266 | £243 £251 287 *400 +409
ALP un 128.3 172.3 169 168.9 192.3 89.1 90.4 100.8 80.7 76.25
+4.45 +215 +11.7 +£910 *£21.29| +895 *£906 +118 +860 *904
CREAT (mg/d!) 0.76 0.87 0.88 0.78 0.7 0.90 0.80 0.70 0.70 0.80
+0.03 +0.03 =002 +003 003 ]| £005 =*£003 =+003 =002 =£0.03
Na (nmol/l) 144.1 144.7 144.6 143.1 143.9 141.6 143.0 143.4 143.0 139.7
+ 0.55 +053 043 +053 =+073 | +056 *+056 *+092 +095 +027
K (nmol/l) 4.94 5.1 4.8 4.86 5.3 4410 4.83 7.90 5.10 4.69
+0.12 +020 *012 +019 *032 | £015 £015 =+198 +030 +£0.25
LDH ©/mh 412.9 410.7 481.3 3334 4098 319.0 508.1 440.0 5250 586.11
+1306 *1472 =+965 £572 +1042| +651 892 +866 +707 +£91.2

1 Not treated with distilled water.
2 Treated with distilled water.
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Table 7—Hematological findings in rats treated orally with DWH-01 for 1 month

Sex N Male Female
DS coni—y CONGHY 5 1 02 [ON(—) CON(+) 5 102
(g/kg)
Item No.of animals 10 10 10 10 10 10 10 10 10 10
WBC 10° cells/mm” 16.31 17.31 11.08*** 10.80*** 12.56 11.38 11.74 12.12 1163 14.19
+0.47 +091 +£049 +072 +071 ) £091 =039 =£047 *052 *088
RBC 10° Cells/mm* 8.44 8.49 797 8.04 7.93 7.19 7.24 6.85 7.11 6.99
+0.11 +011 +017 +014 +016 | £012 *+012 +£022 *0.09 +0.14
HGB g/di 16.43 16.18 1531 1516 16.00 | 14.29 1439 1367 1419 1415
+0.14 +0.16 =023 015 021 | +023 +013 032 +026 +0.20
PCV V4 49.57 49.26 4530 47.09 4769 | 43.26 4371 4235 4233 4213
+0.46 +054 *+048 +£059 073 | 072 +039 F065 =£033 +047
MCV fl 57.60 55.96 58.69 5874 6091 | 59.73 59.11 60.02 60.25 61.07
+0.50 +033 *£08y +0.78 +026 | 070 +041 +102 £049 +0.71
MCH pg f 19.18 18.44 1918 1932 19.78 | 20.21 19.89 1952 2044 19.73
1+ 0.23 +024 +027 +022 +0.12 | £024 +0.17 +039 1040 +0.25
MCHC ¢/dl 3348 33.08 33.00 3260 3276 | 33.93 33.55 3283 3395 3318
+0.14 +021 +012 *+020 £0.18 | £015 =018 =027 +0.28 *+0.21
Lymphocyte 10* cells/mm?* 13.71 13.70  9.02*** 10.18** 12.23 9.77 10.76 1048 7.05*** 12.06*
+0.40 +085 1045 +0.62 +040 | +0.64 +0.22 +032 +053 +0.59
Lymphocyte % 84.27 85.06 8722 8549 89.13 | 88.82 9203 8509 8581 89.07
+1.36 +084 *£097 +135 *£1521+079 +100 +095 *1.26 +0.93
Neutrophil 10° cells/mm?® 1.57 1.50 3.89 3.54 1.90 1.35 1.48 4.88 3.78 1.78
+0.14 +011 +£012 *+017 +£019 | £014 +013 =+010 =918 #0.09
Monocytes 10° cells/mm?® 0.34 0.39 0.35 0.39 0.38 0.20 0.28 0.23 0.21 0.25
+0.14 +£010 +£009 +006 +008 | +015 =+0.12 +0.17 +0.11 +0.11
Eosinophil 10* cells/mm* 0.03 0.07 0.08 0.05 0.06 0.04 0.06 0.08 0.05 0.06
+0.02 +0.01 002 +001 *008 |£005 *£003 +£0.07 +0.05 =005

1 Not treated with distilled water.
2 Treated with distilled water.

*

ok

. Signifiantly different from
. Signifiantly different from
*** . Signifiantly different from

contro] at P<0.05,
control at P<0.01,
control at P<0.001
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Table 8—Urinalysis in rats treated orally with DWH-01 for 1 month
Sex Male Female
Dosage CON(—)' CON(+ )} 5 1 02 |[CON(-) CON(+) 5 1 02
(g/kg)

No.of animals 5 5 5 5 5 5 5 5 5 5
1)pH 3 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0 0 0
7 5 5 4 5 5 5 5 4 5 5
8 0 0 1 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 1 0 0
10 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0 0
2) Protein 0 5 5 4 4 5 4 5 5 4 5
0.3 g/l 0 0 1 1 0 1 0 0 1 0
1g/! 0 0 0 0 0 0 0 0 0 0
Sg/l 0 0 0 0 0 0 0 0 0 0
3) Glucose normal 5 5 5 5 5 5 5 5 0 0
50 mg/d! 0 0 0 0 0 0 0 0 0 0
100 mg/d! 0 0 0 0 0 0 0 0 0 0
300 mg/d! 0 0 0 0 0 0 0 0 0 0
1000 mg/d/ 0 0 0 0 0 0 0 0 0 0
4) Ketone - 4 1 5 1 4 5 1 5 1 4
+/— 0 4 0 0 0 0 4 0 4 1
+ 1 0 0 4 1 0 0 0 0 0
+ + 0 0 0 0 0 0 0 0 0 0
+++ 0 0 0 0 0 0 0 0 0 0
5) Urobilinogen normal 5 5 5 5 5 5 5 5 5 5
1 mg/d/ 0 0 0 0 0 0 0 0 0 0
4 mg/d/ 0 0 0 0 0 0 0 0 0 0
12 mg/d! 0 0 0 0 0 0 0 0 0 0
6) Occult — 5 5 5 5 5 5 5 5 5 0
Blood +/— 0 0 0 0 0 0 0 0 0 0
+ 0 0 0 0 0 0 0 0 0 0
++ 0 0 0 0 0 0 0 0 0 0
+++ 0 0 0 0 0 0 0 0 0 0

1 Not treated with distilled water.
2 Treated with distilled water.
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Table 9—Gross finding in organs of Sprague-Dawley rats treated orally with DWH-01 for 1 month

\ Sex Male Female
Dosage | oN(—y CON(+® 5 1 02 |CON(-) CON(+) 5 1 02
Organ (g/kg)
No. of rats 10 10 10 10 10 10 10 10 10 10
Adrenal Galnd L. 0 0 0 0 0 0 0 0 0 0
R. 0 0 0 0 0 0 0 0 0 0
Brain 0 0 0 0 0 0 0, 0 0 0
Heart 0 0 0 0 0 0 0 0 0 0
Liver 0 0 0 0 0 0 0 0 0 0
Kidney L. 0 0 1 0 0 0 0 0 0 0
R. 0 0 0 0 0 0 0 1 0 0
Lung Hemorrhage 0 1 1 0 0 0 1 0 0 1
Spleen 0 0 0 0 0 0 0 0 0 0
Testis L. 0 0 0 0 0
R. 0 0 0 0 0
Ovary 0 0 0
Thymus 0 0 0 0 0 0 0 0 0
Sromach 0 0 0 0 0 0 0 0 0 0
1 Not treated with distilled water.
2 Treated with distilled water.
Table 11—Incidence of neoplasia in rats treated orally with DWH-01 for 1 month
Sex Male Female
Dosage CON(—)'  CON(+y 5 CON(—)  CON(+) . 5
Organ (g/kg)
No. of rats 10 10 10 10 10 10
Adrenal Gaind L. 0 0 0 0 0 0
R. 0 0 0 0 0 0
Brain 0 0 0 0 0 0
Heart 0 0 0 0 0 0
Liver 0 0 0 0 0 0
Kidney 0 0 0 0 0 0
Intestitial Pneumonia 0 0 0 0 0 0
Calcification
Lung 0 0 0 0
Intestitial Pneumonia 0 0 0 0 0
Inflammation & Fibrosis
Spleen 0 0 0 0 0 0
Testis L. 0 0 0
R. 0 0 0
Ovary 0 0 0
Thyroid gland 0 0 0 0 0 0
Inflammation & Fibrosis
Stomach 0 0 0 0 0 0

1 Not treated with distilled water.
2 Treated with distilled water.
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Table 10—Organ weights in rats treated orally with DWH-01 for 1 month
Sex Male Female
Dosage | o0y congry 5 1 02 |CON(—) CON(+) 5 1 02
Organ (g/kg)
No. of rats 10 10 10 10 10 10 10 10 10 10
Adrenal Galnd L. 0.030 0.028 0.029 0.030 0.26 0.030 0.030 0.030 0.030 0.030
R. +0.001 £0.001 *0.001=%0.002+0.005 +0.002 =0.001 *0.004%0.002+0.002
Brain 1.520 1.540 1.520 1.520 1.600 1.440 1470 1400 1410 1.540
+0.030 +£0.050 =£0.030+0.050+0.050] +0.040 =+0.040 = 0.050 =+ 0.030 £ 0.020
Heart 0.860 0.880 0970 0900 1.030 | 0.760 0.770  0.700 0.740 0.710
+0.040 *+0.040 = 0.080 +0.030+0.020] £0.030 +0.020 = 0.020+ 0.020+ 0.010
Liver 6.910 6.800 6970 7410 8340 | 5.890 6.030 6.040 6.280 6.230
+£0220 +0210 *0.170 £0280+ 0.270| +£0.270 +0.130 * 0.220 + 0.240 + 0.170
Kidney L. 0.920 1.000 0980 1.050 1.100 | 0.730 0770  0.760 0.760 0.760
R. +0.030 +0060 +0.030+0.040+0.080 +0.030 +0.020 +0.030+0.020 =+ 0.020
Lung 1.700 1.810 1.760 1.680 1.740 1.520 1470 1620 1560 1.490
+0.100 +0.080 =0.070 +0.090+ 0.070] £0.110 +0.060 = 0.150 + 0.080 * 0.060
Spleen 1.010 1.080 1.250*** 1.110* 1.060 | 0.910 0990 1.200* 1.120** 1.010
+0.100 0.080 =+0.080 +0.040+0.070] £0.050 +0.060 F0.110+ 0.050 =+ 0.050
Testis L. 1.320 1.550 1460 1410 1510
+0.040 £0.130 =+ 0.030 £ 0.030 + 0.030
R. 1.340 1.550 1450 1430 1.520
+0.050 +0460 =+ 0.030 +0.040+ 0.020
Ovary 0.080 0.080 0.080 0.080 0.080
+0.003 =*0.006 =0.004+ 0.006+ 0.004
Sromach 1.280 1.390 1.300 1.280 1.300 1.210 1.180 1.210 1231 1.271
+£0.100 0080 =*0.080 £0.090+0.890| £0.079 *0.089 *0.079 % 0.059 + 0.079

1 Not treated with distilled water.
2 Treated with distilled water.

* ! Significantly different from control at P<0.05,
**  Significantly different from control at P<0.01,
*** . Significantly different from control at P<0.01.
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