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Twenty-eight-day Repeat Dose Oral Toxicity Test of
Sodium 2-naphthol-3,6-disulfonate in Rats
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Fig. 1 Mean body weight changes of rats treated orally with sodium 2-naphthol-3,6-disutfonate in the twenty-eight
day repeat dose toxicity test. .
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Urinary findings of rats treated orally with sodium 2-naphthol-3,6-disulfonate in the twenty-eight-day

Table 1
repeat dose toxicity test .
Item 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
0 100 300 1000 0 1000
Male
No. of animals 12 6 6 . 12 6 6
Urine volume (mL/24hr) 120 £ 4.0 18.0 = 4.8 188 + 5.9* 150 + 5.3 135 = 4.7 16.0 = 6.7
Osmotic pressure (Osm/kg) 1494 + 0394 1016 £ 0.184* 1.008 + 0.265%* 1.233 + 0.225 1415 & 0408 1350 & 0475
Specific gravity 1.045 &= 0.014 1037 £ 0010 1.031 = 0.008* 1.040 - 0.008 1,044 + 0.013 1043 + 0.016
Calor pale yellow 1 2 3 4 0 i ’
- yellow 11 4 3 8 6 5
pH 6.5 0 0 0 0 0 0
7.0 0 0 0 1 0 0
75 0 0 2 1 3 0
80 9 3 1 7 3 5
85 3 3 3 3 ¢ 1
Protein - 0 1 3 B 1 3
+ 9 5 2 5 2 2
+ 3 0 i 0 3 1
. —+ 0 0 0 1 0 0
Glucose - 12 6 6 12 6 6
Ketone body - 12 6 6 12 6 6
Bilirubin - 12 B 6 12 G 6
Occeutlt blood - 12 .5 5 9 4 6
+ 0 0 1 3 0 0
—+ 0 0 0 0 0 0
+H+ 0 1 0 4] 2 0
Urobitinogen <i 12 6 6 12 6 6
Epithelial cells - 11 6 6 12 4 5
+ i 0 0 0 2 1
Erythrocytes - 12 6 6 11 5 .6
+ 0 0 0 1 1 0
Leucocytes - 12 6 6 12 ] 6
Casts - 12 6 6 12 6 6
Crystals - 9 B 5 10 9 9
+ 2 0 1 2 1 0
—+ 1 0 0 0 0 0
At 0 0 0 0 0 i
Female .
No. of animals 12 8 6 12 6 8
Urine volume (raL/24hr} 8.1 £ 51 6.0 + 34 104 = 36 - 90 = 6.7 11.7 £ 5.1 14.2 + 57
Osmotic pressure (Osm/kg) 1488 + 0623 1785 £ 0366 1127 + 0.150 1623 + Q.771 1.355 + 0.350 1282 £ 0.591
Specific gravity 1.047 & 0.021 1.059 X+ 0.014 1.035 £ 0005 1053 + 0.027 1.041 £ 0.011 1038 = 0.017
Color pale yellow 2 .0 3 3 1 1
yellow 9 6 3 7 5 b
yellowish brown i ] 0 2 0 0
pH 6.0 ! 0 0 0 0 0
6.5 1 0 0 2 0 0
7.0 1 1 1 0 1 0
75 3 0 0 3 2 2
8.0 2 3 3 4 1 2
8.5 4 2 2 2 2 2
9.0 0 0 0 1 ] 0
Protein - 10 5 4 7 6 6
+ 1 1 2 3 0 0
+ 1 (] 0 1 0 0
4 0 (U 0 1 0 0
Glucose ~ 12 6 - 6 12 & 6
Ketone body - 12 6 6 12 6 6
Bilirubin - 12 6 6 12 6 6.
Ceeult blood - 11 6 6 10 3 6
+ 1 0 0 1 1 0
++ -0 0 0 1 1 0
ot 0 0 G 0 1 0
Urohilinogen <1 12 6 6 12 6 6
Epithelial cells - ‘ 12 6 6 12 6 6
Erythrocytes - : 12 6 6 12 5 6
. ] + 0 0 G 0 1 0
Leucocytes - 12 6 6 12 6 6
Casts - 12 6 6 12 6 )
Crystals - 12 3 6 11 6 6
0 0 0 1 0 0

Grade sign:—, none; =, trace; +, slight; ++, moderate; +++, severe
*1 PL0.06,*  P<0.01 (significantly different from control)
Values are meantS.D.
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Table2 Hematological findings of rats treated orally with sochum 2-naphthol-3,6-disulfonate in the twenty-eight-day
repeat dose toxicity test

ltem 28 days dosing groups (mg/kg) 14 days recovery groups {mg/kg)
0 100 300 1000 0 1000
Male .
No. of animals 6 6 6 6 6 6
Leucocyte (X10%/uL) 93 £ 21 71 £ 14 86 + 36 87 29 94 + 30 103 £ 30 !
Erythrocyte (X104/pL) T2 + 30 743 = 28 757 £ 45 766 + 29 862 + 31 844 &+ 42 i
Hemoglobin {g/dL) - 15.1 £ 04 146 + 0.3 149 =06 149 £ 05 151 = 06 150 = 06 E
Hematocrit (%) 46,6 + 456 = 1.0 466 = 290 46.9 = 1.3 479 = 16 473 + 1.8 :
Platelet (<104/4L) 101.2 + 88 92.7 &+ 85 1086 + 8.3 954 * 47 1009 = 102 983 + 102 i
MCV () 59 + © o2 £ 1% 62 £ 1** 6l + 2** 56 * 56 £ 1
MCH (pg) 191 £ 05 196 * 04 197 + 05 195 = 06 176 1_04 178 £ 06
MCHC (%) 324 = 05 320 =03 320 £ 0.2 31.8 = 04* 316 + 0.2 317 £ 06
Eosinophil (%} 05 + 05 05 £ 08 05 =05 1.0+ 13 0.2 = 04 0.2 + 04
Neutro-Stab. (%) 0.0 = 0.0 0.0 £ 0.0 00 £ 00 0.0 % 00 0.0 = 0.0 00 £ 0.0
Neutro-Seg. (%) 13.0 £ 26 133 £ 56 142 £ 6.2 115 + 4.4 83 % 23 8.7 & 5.0
Lymphocyte (%) 85.8 + 2.7 85.7 = 54 848 + 6.5 86.7 + 3.9 0925 + 24 90,2 = 52
Basophil (%) 0.0 = 00 0.0 =00 0.0 + 00 0.0 = 0.0 0.0+ 0.0 00 =00
Monocyte (%) 0.7 £ 05 05 £ 05 05 £ 05 08 £ 12 L0 =11 L0 + 09
Prothrombin time (sec) 133 £ 298 134 + 1.7 124 £ 1.3 123 = 12 133 = 0.9 13.1 = 1.6
APTT (sec) 252 + 1.7 243 = 20 232 = 3.2 233 =09 242 + 1.8 224 + 256
Female
No. of animals 6 6 6 6 6 6
Leucocyte (X10%/xL) 60 £ 15 70 £ 19 64 + 10 57 £ 9 64 £ 14 46 + 14
Erythrocyte (<104/4L) 751 + 29 752 + 32 781 + 32 738 = 31 795 + 28 780 % 32
Hemoglobin {(g/dL) 14.8 = 04 146 = 06 152 = 05 147 = 06 14.7 & 04 143 £ 0.2
Hematocrit (%) 454 + 1.2 454 = 25 464 + 1.1 449 = 19 459 *+ 1.7 448 + 14
Platelet (<104/.L) 101,7 = 85 1024 £ 54 1039 = 102 1009 * 840 1033 £ 7.7 107.1 &+ 14.7
MCV (i) ‘ 61 & 1 60 2 60 & 2 61 £ 2 58 £ 1 58+ 1
MCH {pg) 19.7 £ 04 184 £ 05 195 = 0.7 200 &= 1.0 185 + 04 184 = 05
MCHC (%) 325 £ 05 3201 £ 08 327 £03 35.8 + 0.6 321 £ 05 32.0 + 0.6
Eosinophil {%) 07 = 10 1.0+ 13 10+ 09 15 £ 23 0.7 £ 0.8 13 + 15
Neutro-Stab, (%) 0.0 = 0.0 00 £00 00 £ 00 0.0+ 00 G0 00 0.0 £ 00
Neutro-Seg, (%) 143 + 33 105 + 35 95 + 38 105 £ 5.3 138 & 173 £ 107
Lymphocyte (%) 84.3 & 33 883 £ 4.5 837 + 43 872 £ 7.7 85.0 + 6.3 802 = 10.8
Basophil (%) 0.0 £ 00 0.0 £ 0.0 0.0 X+ 00 00 £ 00 00 = 00 00 = 0..0
Monocyte (%) 07 = 08 02 + 04 08 + 14 0.8 £ 08 05 + 08 1.2.+ 04
Prothrombin time (sec) 105 + 0.2 105 + 03 106 = 04 10.5 £ 04 103 + 06 10.2 = 0.7
APTT (sec) 187 £ 1.1 197 £ 17 185 £ 0.9 20.1 £ 10 17.7 £ 1.2 162 + 2.7

*: P<0.05, ¥ P<0.01 (significantly different from control) -
Values are mean+5.D.
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Table3 Blood chemical findings of rats treated orally with sodium 2-naphthol-3,6-disulfonate in the twenty—eighti

day repeat dose toxicity test

Item 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
0 106 300 1000 0 1000
Male
No. of animals 6 6 6 6 6 6
T.protein {g/dL} 50 £ 01 49 + 02 51+ 03 5.1 = 02 5.1+ 0.1 51 £ Q.1
Albumin (g/dL) 36 £ 0.1 35 01 36 £ 02 36 £ 01 35 £ 02 35 £ 01
A/G ratio ) 260 = 041 248 £+ 0.26 23% £ 0.15 242 = 0.16 2.24 = 0.23 220 = 0.10
T.bilirubin {mg/dL) 0.0 £ 00 0.0 £ 0.0 0.0 = 00 0.0 £ 0.0 01 £01 00 £ 0.1
GOT (IU/L) 88 + 13 82 + 10 95 + 17 86 + 14 99 + 24 100 £ 18
GFT (IU/L) 19+ 3 . 18 +£3 17+ 3 17 £2 19 + 2 21 &3
¥-GTP (IU/L) 03 £ 02 02 02 04 £ 03 02 =02 04 £ 02 03 £ 02
ALP (TU/L) 281 X 42 302 = 53 246 £ 76 256 + 67 235 + 37 227 = 53"
Cholinesterase (IU/L) ) 50 £ 6 51 £ 13 52 + 14 58 £ 10 53 + 16 5+ 13
Acetyicholinesterase {ApH) 0.00 = 0.00 0.00 *+ 0. 200 £ 0 001 4 0.01 0,02 = 001 0.02 = 0.02
T.cholesterol {mg/dL) 58 = 13 55 + 8 57 £ 8 57 £ 6 54 £ 11 M7
Triglycerides (mg/dL) 47 £ 16 60 + 17 b 4 24 65 £ 28 76 = 31 "67 £ 18
Phospholipids (mg/dL) 97 = 16 =9 100 £ 11 101 + 12 103 £ 15 100 = 6
Glucose (mg/dL) 107 £ 14 107 4= 10 118 % 21 108 £ 6 116 = 12 116 = 9
BUN (mg/dL) 16.7 £ 2.2 161 = 16 163 £ 2.7 173 £ 21 164 + 2.2 170 £ 1.0
Creatinine (mg/dL) 04 +00 04 £ 0.1 04 £ 0.1 04 £ 00 05 £ 00 05 £ 01
IP (mg/dL) 7.7+ 05 74 £ 06 74 = 0.2 7.7 £ 04 69 = 05 69 + 04
Ca (mg/dL) 9.5 + 0.1 93 £ 01* 95+ 03 95 + 0.3 95 + 0.2 96 * 0.2
Na (mEq/L) 1478 + 0.7 1464 + 04* 1465 * 0.6* 1461 + 0.6% 146.0 & 1.2 1449 * 0.6
K {mEq/L) 422 +0.18 424 £ 017 436 = 0.14 432 £.0.12 4.25 + 0.21 4.32 £ 0.18
Cl (mEq/L) 167.8 = 038 1075 £ 1.1 106.3 + 2.1 1062 £ 1.3 1063 + 14 1055 = 1.1
Fermale
No. of animals 6 6 6 6 6 6
T.protein {g/dL} 5203 | 52x04 55+ 03 53 02 54 = 04 55 %+ 0.2
Albumin {g/dL) 40 + 03 38+02 40 + 0.2 39 02 3903 40 =01
A/G ratio 3.4 + 042 2.74 + 013 286 + 017 7 297 £ 0.17 248 = 0.10 2.73 = 0.16%
T bitirubin{rog/dL) 00 £ 01 0.0 £ 00 0.0 £ 00 00 4 0.0 01 £ 00 0l x 0.0
GOT(IU/L) 87 £ 20 81 + 19 78 + 10 88 £ 11 109 &= 20 - 103 £ 13
GPT{(IU/L} 15+ 3 15 +£3 Mx2 15+ 2 19 =2 1744
y-GTP{IU/L) 0.3 = 0.3 02+ 02 02 £ 02 0.2 £ 02 03 £ 02 03 =03
ALP(IU/L) 172 £ 26 162 + 24 185 + 63 133 + 41 144 == 43 152 + 18
Cholinesterase {1U/L} 489 + 80 382 £ 119 433 + 94 516 x 127 510 + 239 485 + 73
Acetylcholinesterase {ApH) 0.39 £ 0.07 0.28 + 0.10 0.32 £ 0.09 041 + 0.12 045 + 0.23 0.42 = 0.07
T.cholesterol (mg/dL) 67 £ 5 54 + 12 60 £ 12 5+ 7 62 £ 14 A7l £ 15
Triglycerides{mg/dL) 24 + 8 20x5 2T+ 8 2+3 19 & 4 29 + 11*
Phosphalipids{mg/dL) 132 + 13 "105 * 18% 121 £ 23 110 £ 12 120 = 27 139 = 18
Glucose (mg/dL) 92 + 14 92 + 15 95 £ 13 90 = 11 93+ 10 99+ 9
BUN{mg/dL) 249 + 29 25.1 £ 2.0 238 + 3.9 246 = 63 222 = 2.7 213+ 12
Creatinine {mg/dL) 05 £ 0.1 0.5 + 0.1 0.5 + 0.1 05 & 0.1 06 £ 0.1 05 £ 00
1P{mg/dL} 86 + 06 832+ L1 7.7 =07 78 = 0.7 6.1 £ 06 57 = 06
Calmg/dL) 97 £ 0.2 9.6 £ 04 9.8 £ 03 98 £ 03 98 + 0.3 96 = 0.2
Na(mEq/L} 1465 + 0.7 146.6 + 0.7 146.2 = 0.8 1458 = 0.7 1452 = 0.5 145.7 & 0.7
K{mEq/L) 444 + 0.36 444 £ (.23 448 + 0.29 429 = 0.16 4,20 + 0,24 425 £ 0.24
Cl(mEq/L) 1001 £ 1.1 109.8 + L1 1084 £ 1.0 108.8 = 1.3 1089 =+ 15 1080 £+ 1.2
*: 20,05, **: P<0.01 (significantly different from control}
Values are mean®S.D.
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Table4  Organ weights of rats treated orally with sodium 2-naphthol-3,6-disulfonate in the twenty-eight-day repeat
dose toxicity test

Ttem 28 days dosing groups (mg/kg) 14 days dosing groups (mg/kg)
0 100 300 1000 0 1000
Male ‘
No. of animals 6 6 6 6 6 6
Final Body Weight (g} 3398 = 25.1 3444 £+ 274 360.1 = 374 3659 + 268 3802 £ 426 3924 = 40.7

Absolute organ wejght

Brain {g) 212 =006 208 = 0.06 2.07 £ 0.06 213 £ 002 212 £ Q.11 2.17 = Q.12
Heart (g) 121 £ 0.17 119 £ 012 1.30 4 0.12 1.24 4 0.12 L.26 £ 0.25 130 £ 0.25
Lungs (g) 1.19 £+ Q.07 i.19 & 0.09 122 = 008 127 £ (.12 1.26 = 0.16 1.25 + 0.08
Thymus (g} 0.54 * 007 0.53 £ 0.07 0.70 = 0.09% 058 + 0.14 044 £ 011 0.47 + 0.05
Liver (g} 1042 £ 112 1078 £ 150 1142 + 222 1173 + 1.89 1105 160 1L10 & 142°
Spleen (g} ’ 0.67 £ 0.05 069 + 0.11 0.74 £ 0.13 0.77 £ 0.12 0.72 + 0.10 0.73 + 0.08
Kidneys (g) : 240 £ 019 244 + 012 2.55 # 0.28 254 = 0.20 2,66 # 0.32 263 034
Adrenals( mg) 50.9 = 9.2 50.0 = 7.1 496 £ 5.7 588 £ 7.0 522 £ 89 540 £ 97

Testes (g) A 299 £ 013 285 £ 0.10 3.03 £ 023 3.06 £ 0.18 295 = 0.27 3.14 = 030

Relative organ weight

R AW S o7 E DT SR TNt N

Brain (g/100gB.W.) 063 + 0.04 061 &+ 005 0.58 + 005 058 = 0.04 0.56 + 0.05 0.56 £ 0.06
Heart {g/100gB.W.) 0.35 £ 0.03 035 = 002 036 + 0.04 034 + 0.03 0.33 = 0.03 033 + 0.04
Lungs {g/100¢B.W.) 035 £ 0.01 0.35 = 0.01 0.34 + 002 0.35 + 0.02 0.33 £ 0.03 0.33 + 0.02
Thymus {g/100gB.W.) 0.16 + 0.02 0.16 £ 0.03 0.20 + 0.01* Q.16 = 0.03 0.12 + 003 012 = 002
Liver (g/100gB.W.} 3.06 + 0.16 3.12 £ 022 315 £ 0.30 3.19 £ 036 2.90 + 0.22 232 = 0.10
Spleen (g/100gB.W.) 0.20 = 0.02 0.20 £ 0.02 0.21 + .03 0.21 £ 0.03 0.19 £ 0.02 .19 = 0.01
Kidneys (g/100gB.W.) 0.71 = 0.03 071 = 0.04 0.71 + 0.05 0.6¢ + .03 0.70 = 0.04 0.67 = 0.03
Adrenals (mg/100gB.W.) - 150 £ 24 145 + 14 138 £ 0.8 160 + 1.2 138 = 30 13.9 £ 25
Testes (g/100gB.W.) 0.88 = 0.06 0.33 = 0.07 (.84 £ 0.07 0.34 = 0.10 (.78 £ 0.07 0.81 + 0.09
Female . .
No. of animals 6 6 6 6 G 6
Final Body Weight (g) 2069 + 122 2226 *+ 192 2138 + 148 2186 £ 109 2331 £ 147 2317 £ 157
Absolute organ weight .
Brain (g} 1.54 = 0.06 1.96 £ 0.03 1.9 * 0.09 202 = 0.10 202 + 0.03 2.02 + 005
Heart (g) 0.80 £°0.06 0.79 £ 0.05 0.79 + 0.05 0.82 + 0.06 0.88 £ 0.09 0.84 = 0.06
Lungs (g) 0.96 + 0.06 0.95 *+ 0.07 097 £ G.04 1.01 + .06 1.03 £ 0.05 0.97 = 0.07
Thymus {(g) 0,39 £ 0.04 048 + 009 046 + 0.12 0.39 + 0.08 0.34 = 0.08 038 + 0.06
Liver (g} 6.26 £ 0.50 6.62 + 068 6.75 £ 047 6,70 £ 0.71 6.62 = 0.69 6,74 £ Q.77
Spleen (g} 047 £ 0.02 049 = 008 051 + 0.08 0.50 + 0.06 0.55 = 0.03 052 £ 0.08
Kidreys {g) 1.62 = 0.08 162 + 0.10 1.72 £ 0.07 1.69 £ 0.08 (162 £ 0.14 1.63 + 0.08
Adrenals {mg) 645 * 6.3 654 £ 938 60.1 &+ 12.7 644 £ 8.2 709 £ 43 64.0 = 8.9
Ovaries (mg) 7176 89 £ 55, 860=*385 90.2 + 166 86.2 £ 109 812 £ 95
Relative crgan weight
Brain (g/100gB.W.} 0.94 + 0.04 0.86 * 0.07 .91 + 007 0.92 * 0.06 0.87 = 0.05 038 = 0.06
Heart (g/100gB.W.) 0.39 = 0.03 0.35 = 0.03 0.37 = 0,03 0.37 £ 0.02 0.38 & 0.02 0.36 = 0.02
Lungs (g/100gB.W.) 046 + 0.04 043 *+ Q.02 046 + 0.05 046 = 0.02 044 + 003 042 = 0.02
Thymus (g/100gB.W.) 0.19 = 0.02 022 = 0.04 022 = 0.07 0,18 = 0.03 014 £+ 0.03 (.17 = 0.03
Liver (g/1002B.W.) 3.03 £ 021 298 = 0.25 316 = 0.22 3.06 £ 0.23 284 £ 0.19 290 = 0.17
Spleen (g/100gB.W.) 0.23 £ 0.02 0.22 + 0.02 0.24 & 0.04 023 £ 0.04 024 + 002, 023 £ Q.02
Kidneys (g/100gB.W.} 0.78 £ 0.04 0.73 + 0.06 081 = 007 0.77 + 0.05 0.69 + 0.04 0.71 £ 0.02
Adrenals (mg/100gB.W.} 313 + 38 207 £ 6.2 280 £ 48 294 + 3.1 304 + 1.2 276 + 2.3*
Ovaries (mg/100gB.W.) 369 + 39 393 £ 35 402 + 2.1 413 £ 7.8 370 + 40 350 £ 3.2

* <005 (significantly different from control}
Values are mean=S5,D,
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Table 5  Histopathological findings of rats treated orally with sodium 2-naphthol-3,6-disulfonate in the twenty-eight-

day repeat dose toxicity test

Item

28 days dosing groups {mga/kg)

+

o

100 1000

-+ -4+

Male
No. of animals

Respiratory system
Lung a
Hemorrhage, localized
Cellular infiltration, localized

Nervous system
Eye ball
Hemorrhage, vitreous body, bilateral

Integumentary system
Integument,
Erosion, cervical skin

(0

G)]

o (1

(V)] ()]

Female
No. of animals

Respiratory system
Lung
Hemorrhage, localized
Cellular infiltration, localized

Nervous system
Eye ball
Hemorrhage, vitreous body, bilateral

Integumentary system
Integument
Erosion, cervical skin

(@

)]

)]

(0)

0

Grade sign:-, none; + mild; ++, moderate; +++, marked.

Figure in parentheses represents the number of animals with tissues examined histopathologically.
Mo remarkable changes were observed in the liver, spleen, heart, kidney and adrenat in the control group and 1000 mg/kg group.
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