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ABSTRACT : The Three months subacuite toxicity of water soluble dimethyl dimethoxy biphenylate deriva-
tive (DDB-S), newly formulated therapeutic agent for hepatitis, was invesgated in SD rats. The body
weight and clinical signs were observed after intravenous injection of DDBs at doses of 57, 75 and 100 mg/
kg/day for three months. Decrease in motor activity and tremor were observed above 75 mg/kg treated
groups. Statistically significant changes at serum biochemical analysis were found in some group, how-
ever, those changes were within the normal range and had no relationship with dosage. There was no
abnormal morphological and pathological findings in relation to DDB-S treatment. The no observable
adverse effect level of DDB-S in rats was estimated to be 57 mg/kg/day in this study.
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Table 1. Motality of rats intravenously injected with water soluble DDB derivative once a day for 12 weeks

Weeks after administration

Sex Dose
(mg/kg/day) o 1 2 3 4 5 6 71 8 9 10 11 12 end
0 0 0 0 0 0 0 0 0 0 0 0 0 0 TS
Male 57 0 0 0 0 0 0 0 0 0 0 0 0 0 TS
75 0 0 0 0 0 0 0 0 0 0 0 0 0 TS
100 0 0 0 0 0 0 0 0 0 0 0 0 0 TS
0 0 0 0 0 0 0 0 0 0 0 0 0 0 TS
57 0 0 0 0 0 0 0 0 0 0 0 0 0 TS
Female
75 0 0 0 0 0 0 0 0 0 0 0 0 0 TS
100 0 0 0 0 0 0 0 0 0 0 0 0 0 TS
TS : Terminal sacrifice.
Table 2. Clinical signs of the rats intravenously injected with water soluble DDB derivative once a day for 12 weeks
Sex Dose Weeks after administration
(mg/kg/day) 0 1 2 3 4 5 6 7 8 9 10 11 12
0 NAD 10 10 10 10 10 10 10 10 10 10 10 10 10
Male 57 NAD 10 10 10 10 10 10 10 10 10 10 10 10 10
75 DMA 0 0 2 1 1 1 2 2 2 2 2
100 DMA 4 5 5 6 6 5 5 5 6 6 6 6 6
0 NAD 10 10 10 10 10 10 10 10 10 10 10 10 10
57 NAD 10 10 10 10 10 10 10 10 10 10 10 10 10
Female
75 DMA 0 0 0 2 2 2 2 2 2 2 3 3
100 DMA 3 3 3 3 3 3 4 4 4 4 4 4
NAD : no abnormalities detected, DMA : decrease motor in activity.
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Fig. 1.Body weight changes of male (A) and female (B) rats intravenously injected with DDB-S.
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Table 3. Changes of body weight in rats intravenously injected with water soluble DDB derivative once a day for 12 weeks

Weeks after administration

Sex Dose No. of
(mg/kg/day)  rats 0 1 2 3 4 5 6 7 8 9 10 11 12
0 10 Mean 22157 2359 2602 2730 3112 3276 3483 369.5 393.6 4240 4438 4670 482.1
SD. 7.2 742 17.10 2674 3494 3471 3210 3455 4094 4325 47.86 4844 5331
57 10 Mean 2156 2289 2520 2593 2944 3187 3442 3619 384.6 4037 4213 4394 4536
Male SD. 2359 27.09 4292 5662 62.19 63.87 7187 7587 8143 8661 9428 104.54 111.85
75 10 Mean 2303 2337 257.0 2561 2863 3155 347.1 367.8 3917 4150 4388 457.8 450.0
SD. 11.83 1958 2528 3891 6401 4726 4830 52.12 5307 6411 6338 7452 69.88
100 10 Mean 2280 2316 2668 2600 2822 2847 3015 3526 3828 4126 441.0 4487 4488
SD. 1686 1388 23.60 3021 6242 6672 7452 5845 6136 7127 8133 7686 7425
0 10 Mean 157.6 1642 1883 1900 2092 2161 2249 2323 2397 2476 2522 2593 2573
SD. 1574 181 353 546 725 1046  11.00 1324 11.12 931 1322 1027 17.98
57 10 Mean 165.1 1659 1880 1997 2199 2242 2344 2440 2525 2638 2709 274.1 2745
Fomale SD. 1470 2081 2295 2292 2508 2481 2203 2401 2241 2258 2594 25.12 2647
75 10 Mean 161.1 1652 1754 1851 1997 2095 2229 2323 2447 2544 2536 2517 2479
SD. 1110 1348 2301 27.07 3467 3054 2794 3004 2297 1447 1482 2892 3035
100 10 Mean 1546 1667 1925 201.6 2174 2554% 256.8% 2380 248.0 2587 2673 2739 2753
SD. 1723 1144 1618 19.94 1830 5196 4889 2067 2027 1893 17.13 1899 2041

“average of 1 week, S.D.: Standard deviation, * Significantly different from control at p<0.05.

RS BE Fol 437N vehA] gdoted, g
(100 mg/5 mi/kg/day), S~8FF7(75 mg/5 mi/kg/day) R
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o oFEFo] AF 4TI 4 FEIAM 284
74 9 AAe] S oJEH o7 FAFITH(Tables 1, 2).
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Table 4. Food consumption in rats intravenously injected with water soluble DDB derivative once a day for 12 weeks

Weeks after administration

Sex Dose No. of
(mg/kg/day)  rats 1 2 3 4 5 6 7 8 9 10 1 12
0 10 Mean 65.0° 701 717  75.1 795 799 797 821 862 878 868 89.1
SD. 135 099 08 199 179 159 19 166 248 208 349 4.64
57 10 Mean 622 644 609 746 665 718 701 725 728 732 748 7438
Male SD. 309 261 14 33 319 276 251 286 296 279 576 623
75 10 Mean 740 733 710 86.1 829 874 938 984 950 1009 1029 100.1
SD. 08 053 13 179 1.1 138 094 075 094 089 087 1.69
100 10 Mean 578 622 673 419%  468% 576 673 712 715 743 753 769
SD. 048 048 054 195 1.73 122 067 044 036 072 118 131
0 10 Mean 589 639 669 648 689 667 70.1 685 730 707 683 715
SD. 091 053 069 127 0.8 08 067 062 055 087 131 142
57 10 Mean 626 671 679 6656 702 721 701 724 732 754 742 754
Female SD. 095 061 035 069 06 093 036 031 028 047 093 0.64
75 10 Mean 609 655 663 624 63.9 689 685 677 721 738 708 744
SD. 094 112 066 122 063 068 083 034 064 077 191 096
100 10 Mean 641 682 710 692 698 705 750 767% 752  767% 755 763
SD. 069 071 065 166 1.13 103 07 076 051 064 198 111

Yaverage of 1 week,

* Significantly different from control at p<0.05, ** Significantly different from control at p<0.01, S.D. : Standard deviation.



155

Table 5. Water consumption in rats intravenously injected with water soluble DDB derivative once a day for 12 weeks

Dose No. of

Weeks after administration

S (mg/kg/day) rats 1 2 3 4 5 6 7 8 9 10 1 12
0 10 Mean 810 1367 1330 865 920 1110 1155 1125 1160 1182 1182 119.5
SD. 167 279 313 191 378 374 347 30 327 237 267 234
57 10 Mean  88.0%* 1462 1247 877 1002 1020 1005 1195 1247 1235 1252 1270
Male SD. 161 490 136 485 426 448 398 238 257 281 257 265
75 10 Mean 103.5%% 1467+ 1350 1230 125.5% 1200 1250 139.5 1455 1500 148.0% 148.7*
SD. 059 8.63 356 391 213 462 449 081 061 085 075 053
100 10 Mean 1065% 1467 1142 922 995 1185 1295 1275 137.0 1370 1385 1407
SD. 132 433 361 3.06 22 506 304 254 18 197 218 217
0 10 Mean 782 1207 1022 895 1010 980 1105 1055 1087 1102 1112 1115
SD. 098 4.1 098 311 202 242 092 08 169 183 216  2.18
57 10 Mean 792 1222 1105 925 1000 985 88.0 1082 1057 1127 1092 1100
Female SD. 126 1.83 274 238 191 452 207 040 049 093 196 058
75 10 Mean 787*  1287%  942% 987 1035 103.0 995 1087 1107 1175 1157  120.0
SD. 259 1.50 242 370 244 266 193 144 108 117 107 067
100 10 Mean 750 1225 1105 807 1040 115 1185 1095 1115 1145 1115 1185
SD. 121 4.54 478 168 371 394 289 324 218 265 315 260

* Significantly different from control at p<0.05, ** Significantly different from control at p<0.01, S.D. : Standard deviation.

(100 mg/5 mikg/day)e] 8, 1057A)A F2Ad 1A
(p<0.05) 718kt Est 5 APl e 73 A4
ol A 15l 214 SlE=(p<0.05) &2 S7P) Q)
¢IoH(Tables 4, 5).

Table 6. Morphological findings in rats intravenously injected with
water soluble DDB derivative at 12th weeks

Incidence of gross findings

Male Female
Dose (mg/kg/day) 01 57 75 100 0 57 75 100
om0 0fE 19 10 10 10 10 10 10 10

Adrenal gland

NGF 10 10 10 10 10 10 10 10
Brain

NGF 10 10 10 10 10 10 10 10
Heart

NGF 10 10 10 10 10 10 10 10
Liver

NGF 10 10 10 10 10 10 10 10
Kidney

NGF 10 10 10 10 10 10 10 10
Spleen

NGF 10 10 10 10 10 10 10 10
Testis

NGF 10 10 10 10

Ovary

NGF 10 10 10 10
Thymus

NGF i0 10 10 10 10 10 10 10

NGF : No abnormal gross finding.

4 27 W TEHalAE 27

Age) FBF AED AAY 27 A% ggHoz =
o)at o) e FAHA esleh(Table 6). Eat Hejat
o) 73x1743} e} DDB-Sol o8] UL Ao &
A5 Soluwle BAY & USH(Table 7).
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AFS SA A, I3 ST Tl HY
AdjFake] 2Tl vl FAUA AAEE(p<0.05)
ZAIZE B oH(Table 8).
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3% cH(Tables 9, 10).
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TBILI &5, 3288 9 A-§FF479] TG 35X iz
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Table 7. Histopathologic findings in rats intravenously injected with water soluble DDB derivative at 12th weeks

Incidence of gross findings

Male Female
Dosage (mg/kg/day) 0 57 75 100 0 57 75 100
- No. of rats 10 10 10 10 10 10 10 10
Adrenal Grand
Subcapsular Cell Hyperplasia nf. n.f. nf. nf. n.f. n.f. nf. nf.
Vacuolation nf. nf. n.f. nf. n.f. nf. nf. nf.
Hyperplasia, Cortical Cell n.f. nf. nf. nf. nf. nf. n.f. nf.
Brain n.f. n.f. n.f. n.f. n.f. nf. n.f. n.f.
Heart
Hyperplasia, Mesothelial Cell, Peritoneum nf. nf. nf. nf. nf. nf. n.f. nf.
Liver
Degeneration of hepatocytes nf. nf. nf. nf. nf. nf. nf. nf.
Kidney
Urinary cast n.f. nf. n.f. n.f. n.f. nf. n.f. n.f.
Cyst formation n.f. nf. n.f. n.f. nf. nf. n.f. nf.
Spleen
Hyperplasia, Mesothelial Cell, Peritoneum nf. n.f. n.f. n.f. n.f. n.f. n.f. n.f.
Testis . nf. n.f. n.f. nf.
Prostate nf. nf. n.f. nf.
Ovary nf. nf. n.f. n.f.
Thymus
Multinucleated giant cell nf. nf. nf. nf. nf. nf. nf. nf.
Fibrosis n.f. n.f. n.f. nf. n.f. n.f. n.f. n.f.

n.f. : no abnormal finding.

Table 8. Absolute and relative organ weights in rats intravenously injected with water soluble DDB derivative at 12th weeks

Sex Male Female
Dose (mg/kg/day) 0 57 75 100 0 57 75 100
Ttems No. of rats 10 10 10 10 10 10 10 10
HEART (gm) 1430287  1.34+037 1354021 1.23+025 0.96+024 0.86+0.13 0.8620.14  0.92+0.09
0.297+0.055” 0.3060.092 0.301+0.025 0.31920.118 0.37320.090 0.317+0.069 0.34740.045 0.337+0.043
LIVER (gm) 12004329  10.89+3.93 12.33+291 10.35+1.48  8.19+1.95 822+1.83 7.37+1.15 835+1.45
247420.543 2.426+0.672 2.72940.400 2.713+1.112 3.159+0.617 3.042+0.816 2.979+0.337 3.033+0.480
SPLEEN (gm) 0.62+0.16 0762027 0.69+0.12 0.74+025 0.47+0.05 0.52+0.09 0.50%0.11  0.50+0.07
0.133+£0.025 0.166+0.034 0.156+0.031 0.200+0.136 0.182+0.017 0.192+0.049 0.203+0.041 0.1810.026
KIDNEY (L) (gm) 1.450.39 1314044 1524026 1.33%022 1.01+0.16 0.94+0.18 0.86+0.09  0.96+0.15
0.300£0.065 0.294+0.076 0.339+0.041 0.346+0.128 0.389+0.041 0.347+0.082 0.349+0.023 0.349+0.053
KIDNEY (R) (gm) 1454034 1204057 1554027 133022  093+0.14 095:0.16 0.88+0.14  0.97+0.17
0.302+0.067 0.265+0.111 0.346+0.042 0.344+0.125 0.360+0.037 0.352+0.073 0.35420.030 0.355:£0.070
ADRENAL (L) (gm) 0.12+0.10  0.08+0.08 0.06+£0.06 0.05x0.06 0.07+0.08 0.08+0.10  0.04+0.01  0.12+0.21
0.025+£0.021 0.018+0.020 0.013+0.015 0.013+0.015 0.028+0.032 0.029+0.032 0.016+0.004 0.044+0.081
ADRENAL (R) (gm) 0.11+£0.09  0.08+0.08 0.06+0.06 0.05£0.06 0.11£0.15 0.0840.09 0.04+0.01  0.07+0.07
0.023+£0.019  0.019+0.018 0.013+0.014 0.013+£0.013 0.044+0.059 0.02740.031 0.016+0.005 0.025+0.028
PROSTATE (gm) 0.85+0.19  0.70£0.22 0.83+0.23 0.66+021  0.54+0.04 0.53x0.02  0.5240.02  0.49+0.08
0.175+£0.020  0.15740.039 0.185+0.044 0.180£0.110 0.211£0.015 0.193%0.021 0.21240.034 0.180+0.032
TESTIS (L) (gm) 1.80+0.26 1.81£0.36  1.75+0.19  1.64%0.31
0.375+0.056  0.425+0.137 0.40010.090 0.426:0.159
TESTIS (R) (gm) 1.83+0.33 1724029  1.76x0.17  1.66+0.24

0.382+£0.068 0.409%0.144 0.40120.089 0.430£0.145
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Table 8. Continued

Sex Male Female
Dose (mg/kg/day) 0 57 75 100 0 57 75 100
No. of rats

Items 10 10 10 10 10 10 10 10
OVARY (L) (gm) 0.07+0.02 0.06£0.02  0.11%0.14  0.08%0.01
0.02620.007 0.024%£0.008 0.047+0.071 0.027%0.005
OVARY (R) (gm) 0.07£0.02  0.07£0.02  0.060.02  0.07+0.02
0.02620.006 0.02520.011 0.025%£0.010 0.02620.006
BRAIN (gm) 1.89+0.26 1.79+0.26  1.82+0.29 1.84+0.39 1.85+0.12  1.82%0.20 1.67+0.17* 1.79+0.13
0.39320.049 0.419+0.122 0.409+0.063 0.496+0.261 0.723+0.053 0.668+0.109 0.682+0.085 0.654+0.057
PITUITARY GLAND (gm) 0.07+0.01 0.08£0.00 0.08+0.00  0.08x0.00 0.07%£0.00 0.07£0.01 0.07x0.00  0.07%0.01
0.01620.002 0.018+0.006 0.017+0.003 0.021+0.010 0.027+0.003 0.027+0.004 0.02840.004 0.026+0.003
THYMUS (gm) 0.21+0.09 0.23+0.10  0.18%0.07 0.27£0.10  0.25%0.07 0.24+0.09  0.25x0.11  0.24%+0.08

0.042+0.016 0.049£0.016 0.039£0.013 0.07520.055 0.098+0.024 0.090+0.034 0.102+0.053 0.087%0.026

Each value represents the meantstandard deviation.
 Absolute organ weight.

®Relative organ weight.

* Significantly different from control at p<0.05.

Table 9. Hematological parameters in rats intravenously injected with water soluble DDB derivative at 6th weeks

Sex Male Female
Dose
0 1 7 1
(mgaida) 57 75 00 0 57 5 00
No. of rats
5 5 5 5 5 5 5 5
Items
(;bogL/ﬁl) 1575.84285.9" 1441843713 1780.62189.3 1486.04342.1  1443.0+2609 1588.6+147.9 1362.624054 1483.8+1544
(levgﬁl) 20.5:44.3 204483 19.4%3.5 19.244.7 17.4%4.1 142%19 14.8+43 134432
RBC
<D 11,1228 13217 12.7+0.6 11.2%3.1 12.2+1.9 11707 114213 11.420.7
g%lf) 172+4.1 19.6£2.9 19.8+0.5 173442 17.8+22 18,8422 17.940.9 17.540.5
Ifg))T 50.1£17.2 745£102 707433 62.3+18.6 62.847.7 71.0£7.0 68.3+7.2 66.3+1.6
N([g)v 56.31.8 57.0+1.8 55.5+2.8 56.8+1.8 58.42.0 61.4+1.4 50325 59.1£1.6
l\é‘;‘){ 16.71.7 14.9+1.5 15.5+0.7 16.7+1.8 15.6+1.3 16.4+0.5 15.4+1.1 15.9+0.4
&41%%) 28.9+2.1 26.9+1.5 27.7%0.7 27.9+2.7 25.9+1.38 27.1%14 26.022.1 26.620.8

Values were expressed as meanztstandard deviation, * Significantly different from control at p<0.05.

p<0.05). 18] FRANME 83 FoI79] BUN 35
M el AdE HATHp<0.05). 1257 A Fo A= 4
7} 18T P FHEFFA TN total proteintFe)
2ol dis] FoAE e L(p<0.05), HA T
| A} phosphorus®] ¢fo] Wl Hal] A4S B
™ (p<0.05), LE&FFAZlA Na'®] F=7} szl o
3 el A YebdEHp<0.05). =3 ARl A T4
2ol 7oA BUN, Na' 5%, A/G ratio?} th 2l o 3)
A8 BHI(p<0.05), FZHFI-8 oA A/G ratio

7} 2Tl d& oS Badvk(p<0.05). 12| A&
o]l A cholesterolg¥, phosphorus®, Na* 5% &
Cre] =7t Z2F g7l vl fFeldaA vebds
(p<0.05). 22} o]} o8] AT FAH fo
AE Bgovt ZE £ AR AEHE el
dgkom 83F oFH WstE Holx| ¢fo} B AFA|A| <]
T2 st Wtz 5 5 Sk (Tables 11, 12).

8. = HAIEH
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Table 10. Hematological parameters in rats intravenously injected with water soluble DDB derivative at 12th weeks

Sex Male Female

Dose
(mg/kg/day) 0 57 75 100 0 57 75 100

No. of rats

10 10 10 10 10 10 10 10
Items

(5%%1) 1537.16496.1°  991.8+880.3 1466146493 1466446338  16633+572.4 1726746940 1502.8+521.0 2105.2+345.2

(xv;](%/fxz) 19.418.2 20.9+7.3 14347 16.07.6 12.7546.5 12.842.3 120445 147436
RBC

<10 114228 10.743.1 11.942.3 11.0£3.0 10.6+4.0 113220 11413 11.2+1.3
g,%lf) 16.8+4.4 17.8+3.4 18.9%1.8 17.943.7 15.846.0 18.3£2.9 17.9+13 17.942.2
P(I% 63.1+145  608+185  67.7+67 63.6+17.0 6232234  682+124 67976 67.0+8.2
Ngg)v 55722 562423 5874112  57.8+17 58.822.1 60.0+1.9  59.5+2.2 59.6+1.6
I\fpcggl 14.9+2.7 17.0+2.3 16.4%3.6 16.6£1.7 14.8+2.4 16.220.8 15.8+1.0 15.940.5
MCHC 26.7+4.6 305449 27912 28.742.6 252439 27.1%1.7 26.5+1.5 26.740.3

(XIOS/],LI) 1x4, 514, O], T2, 2%3. %] S+]. 7+0.

“Values were expressed as meanzstandard deviation.

Table 11. Blood biochemical parameters in rats intravenously injected with water soluble DDB derivative at 6th weeks

Sex Male Female
Dose (mg/kg/day) 0 57 75 100 0 57 75 100
No. of rats 5 s 5 5 5 5 5 5
Items

ALT (u/]) 6.0+1.5 5.6x1.8 5.6x1.1 6.2+1.9 10.4+24 10.2+1.9 13.6+2.8° 14.8+10.5
AST (u/l) 293.0+£24.0 343.8%+39.1 335.0x14.5 303.6+40.3 351.6x174 371.6%51.1 460.6x121.1 398.4+58.3
ALP (u/l) 198.6+24.6 287.6+59.7 238.2+173.1  251.8+82.1 93.6+44.2 81.8+£39.6 403.4+584.2 75.6265.0
BUN (mg/di) 25.8+1.7 26.6+4.3 26.4+39 25814 33.0x1.5 30.8+4.7 28.8+3.5 26.2+1.9*

CREAT (mg/dl) 0.86%0.1 0.92+0.04 0.98+0.1 0.98+0.1 0.98+0.08 0.9%0.1 0.92+0.1 0.98+0.1

Glucose (mg/dl)  128.0%9.0 123.6%+6.3 130.4£5.2 121.4+10.5 108.2+17.5 98.2+3.2 98.8+6.7 113.8%5.2

TBILI (mg/dl) 1.86+0.1 1.24+0.2% 1.78+0.5 1.68+0.3 1.86+0.1 1.96+0.3 2.3240.5 2.240.7

ALB (g/dl) 3.38+0.2 3.18+0.1 342403 3.48+0.1 4.08+0.3 3.7£0.3 3.44%0.3 3.5+0.5

TPROT (g/dl) 8.9+0.4 8.92+0.6 9.6+0.2 9.68+0.7 10.52+0.7 9.52+0.3 9.760.6 9.3%1.5
CHOL (mg/dl)  109.2+19.8 82.4+21.9 75.0£37.4 95.2%10.6 124.0+17.4 102.0x8.2 114.0+22.7 98.41+23.0

Ca (mg/dl) 11.1+1.2 8.54+0.8 9.542.6 9.1+0.8 11.3%1.8 9.9+3.0 9.34%+1.5 10.1£1.2
P (mg/d]) 19.1+1.3 28.98+3.4** 26.94+1.7* 26.641+6.7* 23.1+8.8 31.0249.2 23.14%1.7 28.4+13.1
TG (mg/di) 101.4%27.6 64.2+17.0* 75.6x£17.6 62.2+19.6* 94.6x+31.6 70.8+£9.5 60.8+16.0 81.6%25.5

Na* (mmol/]) 142.8+3.7 142.243.7 128.0+33.8 136.4%£3.0 140.2+6.3 137.4x5.2 130.0+13.6 133.4+2.3

K* (mmol/) 17.8+4.7 17.18%2.9 42.2+51.3 18.64%1.5 19.7+£5.6 19.18%+5.0 18.5£3.3 19.8+5.3

CI' (mmol/l) 109.0+2.5 108.0+1.58 108.8+8.5 106.8%2.5 111.4+7.3 109.4+2.3 108.2+0.8 109.0£2.0

“Values were expressed as meanzstandard deviation,* Significantly different from control at p<0.05,** Significantly different from control at
p<0.01.

27 vlaste) MAjzelA FoslE HE vet UIA] dskoH(Table 14).
WA 3tk (Table 13).

9. otnsty ZAIZ T
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Table 12. Blood biochemical parameters in rats intravenously injected with water soluble DDB derivative at 12th weeks

Sex Male Female
Dose (mg/kg/day) 0 57 75 100 0 57 75 100
s No. of rats 10 10 10 10 10 10 10 10
ALT (ul) 6.0£2.67  140+205  17.3%193 7.9%3.0 2L1£132  146£113  139%106 2454243
AST (/) 308.0+32.9 33642325 33354273 335.8%67.5  389.12425 34194625 419.1+1059  433.0+75.5
ALP (/) 20174689 260.12902  304.1+232.8  264.9+80.2 89.0+46.0 803%52.4 373.0%£5532  77.4%44.6
BUN (me/dl) 247430 23841 26.3+3.6 25.9+1.4 333466 292444 299437 27.343.8%
CREAT (mg/d) 0.9%0.1 0.820.1 0.9+0.1 0.9+0.1 1.0£0.1 1.0£0.3 0.9%0.1 0.9+0.1
Glucose (mg/dl)  133.129.4 1260282 1348487  1258+11.0 1067150 99.0+37  98.9%6.1 112.445.6
TBILI (mg/di) 1.6+0.7 1.5£1.0 2.0£0.7 1.920.5 21203  2.0+04 21207 24207
ALB (g/dl) 33402 32402 33%03 33£0.1 38404 3703  3.5620.5 3.6£0.3
TPROT (g/dl) 8.80.4 9.1%1.1 9.840.6* 9.840.5% 103206 10.1£1.2 9.7+0.6 9.7%12
CHOL (mg/dl) 9824215  83.6+183  845+208 1050140 11974198 103.6£10.1% 11534265  105.5+22.4
Ca (mg/di) 10.3%1.8 8.9+0.9 10.8%3.1 9.340.7 100220 94422 9.8%1.2 10.1£1.2
P (mg/dl) 192221 27246.1%  255£23%  27.1£4.9% 216466  292+77%  23.6%17 26.0+10.7
TG (me/dl) 81.0£32.1  70.8+147  737+169 688162 86.1429.1 87.6+37.0 6502224  78.1%342
Na*(mmol/)  141.844.8 1421230 1293261  1364+4.0% 1438475 1356+£4.4% 133.0£23.8  132.3+£54%
K" (mmol/l) 163144 164431 3304379  185+1.6 213448 19747 19.5+4.0 19.0+4.4
CI' (mmol/l) 107.8432  108.1£1.5 1074464  107.4423 1143489  108.1£22%  1123+144  109.7+27
A/G ratio 0.80£0.07  0.8120.18 0812006  0.7820.08 1.0620.11  0.96+0.11  0.55+0.44*  0.84+0.15%

“Values were expressed as meantstandard deviation, * Significantly different from control at p<0.05.

Table 13. Urinalysis in rats intravenously injected with water Table 13. Continued
soluble DDB derivative at 12th weeks Sex Malc Female
Sex Male Female Dose (mg/kg/day) 0 57 75 100 0 57 75 100
Dose (mg/kg/day) 0 57 75 100 0 57 75 100 No.ofrats 10 10 10 10 10 10 10 10
No.ofrats 10 10 10 10 10 10 10 10 Items
liems Glucose  Normal 10 10 10 10 10 10 10 10
RBC (ul) - (mg/100 ml) 100
Normal 10 10 10 10 10 10 10 10 250
10 500
50 1000
250 pH 5
Urobilinogen Normal 10 10 10 10 10 10 10 10 6 1 1 3 2
(mg/100mD) 7 3 3 3 4 4 2 1 2
4 8 2 1 1 1 1 3 1 1
12 9
Ketones -
. (mg/100 mi) +-
Normal 10 10 10 10 10 10 10 10 Az 7pee 484 DDB $=4 (DDB-S)| W3l SD
+ - _
: A Azol A VAT B BEFe] SHAGE A
Protein 0 Fo)oEebd A TA] A 1998-116E(1998. 12. 3) “9joFF
(mg/100mD) 1 So| BHARIE Faled AAs,
Normal 10 10 10 10 10 10 10 10 84 DDB %42 57, 75, 100 mg/kg/day 20 =
13000 SDA &4 H=e 1 138G 73) F vHL AW F
Nitrite ; ARt A 553 2
+- A&7 T APREEE Ao A FolgagTelA]
Nomal 10 10 10 10 10 10 10 10 SIAHEARS BEAZE W A Solaleh AFW @7

* TgFF] 5, 6574 BAH AT FUHE B ot o]




160

Table 14. Ophthalmological signs of the rats intravenously injected with water soluble DDB derivative once a day for 12 weeks

Sex Dose Number of Rats
(mg/kg/day) 0 1 2 3 4 5 6 7 8 9 10
0 NAD NAD NAD NAD NAD NAD NAD NAD NAD NAD NAD
Male 57 NAD NAD NAD NAD NAD NAD NAD NAD NAD NAD NAD
75 NAD NAD NAD NAD* NAD NAD NAD NAD NAD NAD NAD
100 NAD NAD NAD NAD NAD NAD NAD NAD NAD NAD NAD
0 NAD NAD NAD NAD NAD NAD NAD NAD NAD NAD NAD
Female 57 NAD NAD NAD NAD NAD NAD NAD NAD NAD NAD NAD
75 NAD NAD NAD NAD NAD NAD NAD NAD NAD NAD NAD
100 NAD NAD NAD NAD NAD NAD NAD NAD NAD NAD NAD

NAD : no abnormalities detected.

F A9 TS e 58 oA BelA|
ddet. 222 AR H Sesks 5T 29 AlE A
FoMe 7l 8= 4, 5FANA A A Fas
319, 5t dekE 9 8, 1057 FAA A F
7¥slsdet. AT 8eFe)EH 3RS HolA| dsrer Ab
wolojA] ofEFedol] ZIQ1sH Aoz Heldl ke =
g 55 AFFNAME 7 ALTFlA 157 ol e
9] stressel] 9J3F A o2 Hol= F47ke) F7P} Mt
A|ZEe] A vt B8 o] A HolA| dsywt. 3 A
7 $HH 07 Folgt o)kl FAEA dgren 7}
2| Algel At Ao AT AdTHE 8%
A, B FHEFTFATAA brain®] BAFEke] 2
ol vl FoAdA FaEE AAE Bl ot 43 9
FHA AgE eRiA] o dAXe o= AR
o} WelstHql HAME s}t =3t DDB-Sel| of& = gl-g
AL FAR = Bolyl2 HEd 4 glsdct gty
AR M= 273 T2 e HIE
Hel 52 dKom 5 A Adegeldel £3t
22 % 4 sz, gAsEty AaagelMe 674
7 A4=FFoi] TBILI &5, 4% U 4435
T2 TG 35, A FodFllA] phosphorus®] Fo] 2]
AL Hoom Ao 8 FoiF-2] BUN 3-E4t
o] S ¥t 1254 AAHEINME F7 28
T 2 ST TAA total protein®E, AT
o]Zol| A phosphorous®] <, I-8&FodFolA Na'®]
=7t 27l sl o)A oA veldet. 3t A
= 788529 BUN, Na' 5%, A/G ratio, S7H7q
£89 A/G ratio, A8F]79] cholesterolZ¥, pho-
sphorus®¥, Na* 5= ¥ CI¥ Fx7t 47 2Tl s
A3 9A velsdet. ey o)i) A2 SAFEANM F
A ol Bl 25 aA7F Al AP
£ wlolulA] olgkon] AbEx o7 Jepdy g8 o)EH
H3ILE Holx]| ¢lol B AYPA)A|S] Foi 2 Q)3 W3tz 7H
F& 4 ek 1813 = A A kst AabA st of

EFJZ 9I3F o7 o)ARS HbAER| B3t o9} 7+
< 29 Er)2 £ AJd2AeIA 4849 DDB FEAol
‘:Hfﬂ' 'Flli—l}é%]:(}'?‘ﬁﬁ%%}:)'% %E‘)ﬂk] 57 mg/kg/dayi _7"__
Ao},

aAtel =

E dye BAEAF A7 #HHMP-96-D-5-1041)
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