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Subacute Oral Toxicity of KDRD-010 in Rats
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Abstract-The subacule toxicity was investigated in Sprague-Dawley rats orally treated with KDRD-010 at the
doses of 0.056, 0.28, and 1.4 g/kg for one month. There were no clinical signs and pathological changes
compared with control group. Body weights were not significantly changed between control and treatment
groups. In hematological and biochemical serum parameters, all mean values appear to be within the normal
range. In pathological examinations, hemorrhages of lung was observed in one male rat at low dose group and
one female rat at high dose group of KDRD-010, but it was not considered to be caused by KDRD-010. These
results suggest that KDRD-010 dose not induce any significant subacute oral toxicities in Sprague-Dawley rats.
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Table I. Mortality in rats orally treated with KDRD-010 for a
month

Sex Dosage Weeks Finat
(gkg) St 1 2 3 4 Mortaliy

Male CON (- 0/10 0/10 0/10 0/10 0/10 0/10
CON (+)" 0/10 0/10 010 0/10 0/10 0710

0.056 0/10 0/10 0/10 0/10 0/10 0/10

028 0/10 0/10 0/10 0/10 0/10 0/10

140 0/10 o/10 O/10 0/10 0/10  0/10

Female CON (-) 0/10 /10 0/10 0/10 /10 0/10
CON (+) 0/10 010 0/10 0/10 0/10 0/10

0.056 0410 0710 0/10 0210 0/10 0/10

028 0/10 0/10 0/10 0/10 0/10  0/10

140 010 0/10 0/10 0/10 0710 0/10

“CON (-); Not treated.
*CON(+); Treated with 2% Tween 80 solution.

Table II. Clinical signs in rats orally treated with KDRD-010
for a month
Sex Dosage Animal numbers with clinical signs
(g/kg) (hr) (weeks)
6 12 24 48 1 2 3 4
Male CON (-* 0/10 0/10 0/10 0/10 010 0/10 0/10 0/10
CON () 0/10 /10 0/10 020 0720 0/10 0/10 0/10
0.056 0/10 0/10 0/10 0/10 0/10 0/10 /10 0/10
0.28 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0710
140 0/10 0/10 O/10 /10 0/10 0/10 0/10 0/10
Female CON (-) 0/10 0/10 0/10 0/10 010 0/10 0/10 0/10
CON (+) 0/10 0/10 0/10 0/10 070 0/10 0/10 0/10
0.056 0/10 0/10 0/10 /10 0/10 0/10 0/10 0/10
028 0/10 0/10 0/10 0/10 ©O/10 0/10 0/10 0/10
140 0710 0/10 0/10 0/10 0/10 0/10 0/10 0/10

‘CON (-): Not treated.
CON (+); Treated with 2% Tween 80 solution.
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Fig. 1. Body weight changes in Sprague-Dawley rats treated
orally with KDRD-010 for 30 days.

EosH HAL

A ZAp47-E Table Vel 42t Zhek. WBCHES] |
27} RETAML 17.64~22.81¢] Helvgel AldEA
& A8 PR mEERENA 26898 ATl Hl4]

st 22 o] mE A ¢l Mool &atgir). mgh
RBCH = 3le] z4akysl 2ANRTdA 42t F718)
e A% vehidd £ 749T 2 2AHET
4] hemoglobin®k 7} ¥ haematocritx]| 2] £7}7} 1A=
2} o] &8 Wz i} 3] Axslgen AHE
Aol &g dolzlar QAR R]= Ygkon, BF FAk
9ol S3bgich wlgel 94219 Hb, Ht, MCV5-2 2%
et AEER FoFzked +94 e Wshe §lgl
c}. Lymphocyte(10°/mm’yx| & 5272} 7345kl 4] <2k
7rasld o) v aekT 2 ALskFAde o8y Ok &
Zhatelet. w9l 4T E R S8 7
e el o).
oY MEISE HAL

AP EA Foioll ok P s 4742 Table VIZt

ala ALTS] 2717} Qaler, ol g4k 25 4
Jule} #elel 2hsr) Wgol A8Ede] ot dole)
2 HFHAE gkt ASTE 25 dags) 22 89
Rell Z35eh. ALPE 48] BE FoiFw A=

A SRANETA 8 Serdort EARH felde
QU FAL 2R A Wee &anh =

N

r

ik



Bi=ol cigt KDRD-0102] olgdZAT-SMAIH 317
Table III. Food consuption in rats orally treated with KDRD-010 for a month
Sex Dosage Days
(gkeg) 4 7 11 14 18 21 25 30
Male CON (-)' Mean 211.24 219.02 217.62 219.62 224.00 219.00 210.00 216.00
SDF 6.32 8.44 17.21 7.56 6.58 18.21 5.46 3.01
CON (+)b Mean 193.98 231.00 220.50 213.00 221.30 197.60 207.20 212.00
SD 11.03 7.85 9.56 7.89 8.77 9.64 8.99 3.54
0.056 Mean 208.22 226.54 216.35 204.46 235.55 219.23 199.85 216.00
SD 8.66 5.48 12.30 18.80 9.86 16.08 8.44 9.66
0.28 Mean 201.32 226.66 218.50 208.67 235.50 221.50 208.00 223.50
SD 12.86 11.04 13.75 15.59 11.09 19.55 8.56 2.20
1.40 Mean 213.00 221.50 218.50 207.50 229.50 220.70 209.00 218.50
SD 19.28 10.54 13.19 15.69 8.70 13.60 8.90 6.54
Female CON () Mean 151.00 185.50 167.50 154.33 189.75 198.66 165.50 174.00
SD 14.92 11.04 9.56 12.12 7.54 15.22 11.84 9.63
CON (+) Mean 161.17 169.57 172.15 166.47 187.50 173.97 165.50 182.00
SD 12.32 9.86 13.25 11.02 9.64 11.63 6.28 3.83
0.056 Mean 161.67 187.50 167.55 162.34 187.75 165.50 162.46 169.50
SD 12.35 9.84 12.39 14.26 8.69 14.57 2.68 5.48
0.28 Mean 158.47 172.21 180.50 164.23 184.25 165.24 163.25 171.50
5D 6.37 11.05 18.45 12.06 8.47 12.46 9.32 6.21
1.40 Mean 159.61 171.20 167.31 169.34 170.21 179.45 182.75 178.50
SD 13.12 17.25 6.48 10.26 9.84 11.86 10.53 6.54
“CON (-); Not treated. "CON (+); Treated with 2% Tween 80 solution. ‘SD; Standard deviation.
Table IV. Water consumption in rats orally treated with KDRD-010 for a month
Sex Dosage Days
(gkg) 4 7 11 14 18 21 25 30
Male CON (- Mean 348.00 404.13 411.50 349.50 403.00 406.54 455.50 424.20
SD° 16.46 10.45 6.14 10.20 8.52 15.06 10.21 8.37
CON (+)' Mean 34621  411.20 374.87 28930 362.14  355.50 381.46  334.00
SD 12.05 16.14 10.14 20.13 14.25 12.54 13.47 875
0.056 Mean 362.40 402.90 381.48 296.00 429.65 397.46 421.50 384.05
SD 13.29 10.75 12.30 10.78 11.65 12.86 18.98 20.31
0.28 Mean 362.50 394.72 371.64 322.90 408.07 403.12 431.50 391.34
SD 1543 12.05 25.22 10.99 13.51 12.34 20.17 15.20
1.40 Mean 370.50 372.92 371.54 304.51 367.21 410.13 421.50 409.88
SD 9.57 11.24 16.04 10.54 11.29 14.12 21.24 12.40
Female CON (-) Mean 199.57 307.43 279.56 24845 284.21 286.58 277.4% 263.21
SD 6.88 15.32 12.08 15.06 19.58 14.28 20.31 9.68
CON (+) Mean 24425 281.32 245.64 237.54 271.27 272.67 220.98 254.57
SD 10.82 12.13 15.19 15.19 10.84 13.27 15.26 20.09
0.056 Mean 242.65 28421 249.86 221.92 251.34 269.64 236.45 278.90
SD 16.06 18.57 14.34 10.46 16.52 17.06 10.59 9.64
0.28 Mean 241.21 285.20 254.69 22203 255.50 250.27 241.48 236.51
SD 18.87 7.48 13.29 22.05 12.59 11.20 20.48 17.59
1.40 Mean 254.15 264.68 22459 237.58 214.32 229.64 235.55 25147
SD 12.03 5.78 15.07 16.97 10.32 12.03 17.69 13.27
“CON (-); Not treated. "CON (+); Treated with 2% Tween 80 solution. “SD; Standard deviation.
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Table VIL Urinalysis in rats orally treated with KDRD-010 for a month

Sex Dosage Male ) Female
(g/ke) CON (-* CON (+) 0.056 2 14  CON () CON (+) 0056 028 1.4
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 1 0 0 0
6 4 0 4 0 4 4 4 2 3 4
7 1 4 1 4 1 1 0 3 2 1
8 0 0 0 0 0 0 0 0 0 0
9 0 1 0 1 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 <0.1 g/ 5 4 5 5 5 5 5 4 4 5
0.1g1 0 1 0 0 0 0 0 1 1 0
1g1 0 0 0 0 0 0 0 0 0 0
5g/ 0 0 0 0 0 0 0 0 0 0
3) Glucose normal 4 4 5 5 3 5 3 5 3 5
50 mg/dl 1 1 0 0 1 0 2 0 2 0
100 mg/d1 0 0 0 0 1 0 0 0 0 0
300 mg/dl 0 0 0 0 0 0 0 0 0 0
1000 mg/dl 0 0 0 0 0 0 0 0 0 0
4) Kctone - 4 1 5 4 4 4 4 4 1 4
+/- 0 4 0 1 0 1 0 0 3 1
+ 1 0 0 0 1 0 1 1 1 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 4 5 5 5
1 mgydl 0 0 0 0 0 0 1 0 0 0
4 mg/dl 0 0 0 0 0 0 0 0 0 0
12 mg/dl 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
“CON (-); Not treated. "CON (+); Treated with 2% Tween 80 solution.
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Table VIII. Histopathological findings in rats orally treated with KDRD-010 for a month

Byung Mu Lee et al

Sex Dosage Male Female
Organ (ekg) CON () CON (+)' 0056 028 14 CON () CON (+) 0056 028 1.4
No. of rats 10 10 10 10 10 10 10 10 10 10
Adrenal Gland 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 0 0 0 0 0 0 0 0
R. 0 0 0 0 0 0 0 0 0 0
Lung Hemorrhage 1 0 1 0 0 1 0 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 0 0
Thymus 0 0 0 0 0 0 0 0 0 0
Stomach 0 0 0 0 0 0 0 0 0 0
“CON (-); Not treated. *CON (+); Treated with 2% Tween 80 solution.
Table IX. Organ weights in rats orally treated with KDRD-010 for a month
Sex  Dosage Male Female
Organ  (g/kg) CON (-° CON (+)® 0.056 0.28 1.4 CON (-) CON (+) 0.056 0.28 1.4
No. of rats 10 10 10 10 10 10 10 10 10 10
Adrenal Gland R, 0.03+0.005 0.02£0000 0020004 0.02:+0.004 0.030005 0.02+0.000 0.02+0.000 0.02+0.000 0.02:+0.000 0.02+0.000
L 003£0006 003£0005 0020005 003£0.005 00220005 0.020005 0020004 0.02:£0.000 0.02+0.005 0.02+0.000
Thymus 025+0.012 025+0.011 025+0.018 0.24+0.015 0.25+0.029 0.25+0.020 02540024 025+0.028 02540021 0.25+0.021
Brain 20510044 20740047 20410041 2.0410.033 2.07+0.065 2.03+0.035 2.05+0.038 2.03+£0.035 2.05+0.043 2.04+0.043
Stomach 1560207 14940139 15520303 1.54£0263 1.65£0.340 1.04+0.310 1.084+0.093 1.01+0.105 1.0640.182 1.18+0.286
Heart 0.95+0.316 11740127 10240329 1.10+0.106 1.10+0.082 0.81£0.060 0.85£0.079 0.81£0.09%4 0.77L£0.095 0.850.109
Liver 13.0741.762 12.98+1.780 12.44-+2.686 12.55+1.045 13.40+1.266 8.44+0972 8§.49+0485 8.67+0.761 8.286+£0.726 8.70+1.037
Kidney R. 118+£0.162 1.18£0.179 1.22£0208 1.13+£0076 1.26£0.100 0.80£0.088 0.79+0.081 0.78+0.105 0.73+0.063 0.79+0.098
L. 12020178 1.19+0.176 12140223 1.15£0.081 1.26+0.102 0.761£0.079 0.7810.091 0.77£0.095 0.72+0.053 0.78+0.094
Lung 26140561 21540466 32841759 2274+0.641 22340313 2141126 2401575 1.60£0315 14940259 2.9413.329
Spleen 1.71+0.401 1.694+0.560 2.11+0.836 1.66+0.348 1.93+0423 1.15+0357 1.00+0220 1.10+0.178 11240231 1.12+0.313
Testis R. 1.53+0.197 1.55+0.130 1.58+0.204 1.59+0.127 1.63+0.801 0.05+0.005 0.05+0.004 0.05+0.003 0.05+0.003 0.05+0.006
(Ovary) L. 1.54+0.207 157-+0.130 1.57+0.191 1.59+0.099 1.64+0.100 0.05+0.005 0.05+0.003 0.05+0.005 0.05+0.005 0.05+0.005

“CON (-); Not treated. "CON (+); Treated with 2% Tween 80 solution. Results are the mean+ SD (n=10).
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Table X. Incidence of pathological findings in rats orally treated with KDRD-010 for a month

Sex Male Female
Organ Iz;’flfgg)e CON (* CON (+) 028 14 CON () CON (+) 0.28 1.4
No. of rats 10 10 10 10 10 10 10 10
Adrenal Gland L. 0 0 0 0 0 0 0 0
R. 0 0 0 0 0 0 0 0
Brain 0 0 0 0 0 0 0 0
Heart 0 0 0 0 0 0 0 0
Liver 0 0 0 0 0 0 0 0
Kidney 0 0 0 0 0 0 0 0
Interstitial Pneumonia 0 1 0 0 0 1 0 0
Calcification
Spleen 0 0 0 0 0 0 0 0
Testis L. 0 0 0 0
R. 0 0 0 0
Ovary 0 0 0 0
Thyroid gland 0 0 0 0 0 0 0 0
Inflammation &
Fibrosis
Stomach 0 0 0 0 0 0 0 0

“CON (-); Nat treated. "CON (+); Treated with 2% Tween 80 solution.
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1994).
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