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Abstract — The objective of this study is to characterize a toxicity of Polygalae Radix (PR) in F344 rats and to find a dose levels
for the 13 weeks toxicity study. PR is well known as medicinal herb in many Asian countries for treatment of expectorant, tonic,
tranquillizer, antipsychotic agent and functional diet for improving memory. However, there is insufficient background infor-
mation on toxicological evaluation of PR extract to support its safe use. Therefore, we conducted toxicological evaluation of
this drug in compliance with OECD and KFDA guideline in this study. The extract of PR was administered orally to F344 rats
at dose levels of 0, 500, 1000, 2000, 3500 and 5000 mg/kg/day for 2 weeks. Each group was composed to five male and five
female rats. In the result, there were no treatment PR-related adverse changes in food consumption, hematology, clinical chem-
istry, urinalysis, gross finding at necropsy, organ weight examination. Four males at 5000 mg/kg/day were found dead during
the treatment period. These animals showed salivation. The cause of death is still under investigation. The animals treated at
500, 1000, 2000, 3500 and 5000 mg/kg/day showed salivation and all animals at 5000 mg/kg/day exhibited lower body weight
and cumulative weight gain in compared to those of control animals. Therefore, we recommend that a dose group of 3500 mg/
kg/day is a highest treatment group in 13-week exposure study.
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Fig. 1. Changes in body weights after treatment with 500, 1000, 2000, 3500 and 5000 mg/kg/day in male (left) and female (right)

of Polygalae Radix.

Table 1. Food consumption in grams after treatment with 500, 1000, 2000, 3500 and 5000 mg/kg/day of Polygalae Radix

Unit: g
Group Gl G2 G3 G4 G5 G6
Dose (mg/kg/day) 0 500 1000 2000 3500 5000
Males
Mean 16.1 16.8 15.3 16.0 14.3 13.3*
Day 2
S.D. 0.65 0.15 0.38 1.69 0.74 0.04
Mean 17.5 16.5 15.4 13.9% 14.3* 15.4
Day 9
S.D. 0.16 0.02 0.64 1.51 0.49 0.99
Females
Mean 11.3 11.1 11.5 11.2 11.2 10.1
Day 2
S.D. 0.80 0.08 0.07 0.22 0.19 0.44
Mean 11.8 11.7 12.1 11.6 12.4 11.6
Day 9
S.D. 0.20 0.54 0.52 0.77 0.21 0.07

*Significant differences from control group (p<0.05).
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Table II. Hematological values observed after treatment with 500, 1000, 2000, 3500 and 5000 mg/kg/day of Polygalae Radix

Group Gl G2 G3 G4 G5 G6
Dose (mg/kg/day) 0 500 1000 2000 3500 5000

Males
WBC x10°/uL 472 4.81 4.98 5.13 4.83 4.79
RBC x10°/uL 9.02 8.96 8.97 8.72 8.76 8.00
HGB g/dL 16 16 159 15.5 155 14.1
HCT % 52.7 523 525 50.3 51.2 457
MCV fL 58.4 58.4 585 57.6 58.4 57.1
MCH pg 17.8 17.9 17.7 17.8 17.7 17.6
MCHC g/dL 30.5 30.6 30.2 30.9 30.3 30.9
PLT <10°/uL 881.4 885 824.4 771.6 830.8 910
RET% % 3.51 2.81 3.62 3.59 3.65 3.97
RETA <10°/ulL 314.5 252.1 3223 3122 317.6 317.4
NEU% % 18.5 26.8 22.6 29.6* 20.6 30.5
LYM% % 76.6 67.5% 72.1 64.6* 73.8 65.5
E0S% % 0.7 12 1.4+ 1.1 13 1.0
MON% % 22 2.7 2.0 3.0 22 22
BAS% % 1.0 0.8 0.9 0.9 0.9 0.2
LUC% % 0.9 0.9 0.9 0.8 12 0.5
NEUA x10°/uL 0.86 1.30 1.14 1.56 1.00 1.46
LYMA <10°/uL 3.63 3.24 3.57 3.28 3.56 3.14
EOSA <10°/uL 0.03 0.06 0.07+ 0.06 0.07 0.05
MONA <10°/uL 0.10 0.13 0.10 0.16 0.10 0.11
BASA <10°/ulL 0.05 0.04 0.05 0.04 0.04 0.01
LUCA <10°/ulL 0.04 0.04 0.05 0.04 0.06 0.02

Females
WBC <10°/uL 6.41 6.86 7.98 6.65 6.74 6.54
RBC <10°/uL 8.96 8.98 8.96 9.14 9.15 8.97
HGB g/dL 16.4 16.4 16.3 16.6 16.6 163
HCT % 50.4 50.8 50.2 51.4 515 50.5
MCV fL 56.3 56.5 56 56.2 56.3 56.4
MCH pg 182 182 182 18.1 182 18.1
MCHC g/dL 32.4 323 32.4 322 323 322
PLT <10°/uL 816 785 783.6 780.2 831.2 754.2
RET% % 2.78 2.81 2.69 2.46 2.28 3.28
RETA <10°/uL 249.4 251.8 238.6 225.0 205.6 294.2
NEU% % 13.3 14.9 16.5 16 14.5 113
LYM% % 81.3 79.9 78.5 78.3 79.4 83
EO0S% % 1.0 0.9 1.0 1.0 0.7 1.0
MON% % 25 2.4 2.4 2.8 33 2.6
BAS% % 0.6 0.7 0.5 0.7 0.6 0.6
LUC% % 1.3 12 1.1 1.3 1.5 1.6
NEUA <10°/uL 0.85 1.01 1.31 1.09 0.96 0.75
LYMA <10°/uL 5.20 551 6.26 5.17 5.37 5.40
EOSA <10°/uL 0.06 0.06 0.08 0.07 0.05 0.07
MONA <10°/uL 0.16 0.16 0.20 0.19 0.22 0.17
BASA <10°/uL 0.04 0.05 0.04 0.04 0.04 0.03
LUCA <10°/uL 0.09 0.08 0.09 0.08 0.10 0.11

*Significant differences from control group (p<0.05).
+Significant differences from control group (p<0.01).
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Table III. Clinical chemical values observed after treatment with 500, 1000, 2000, 3500 and 5000 mg/kg/day of Polygalae Radix

Group Gl G2 G3 G4 G5 G6
Dose (mg/kg/day) 0 500 1000 2000 3500 5000
Male
GLU mg/dL 205.6 202.9 227.1 213.7 208.5 169.5
BUN mg/dL 22.01 19.49 20.48 18.98 19.24 23.46
CREA mg/dL 0.54 0.57 0.55 0.57 0.61 0.72
TP g/dL 6.65 6.74 6.77 6.49 6.61 6.41
ALB g/dL 4.63 4.63 4.66 4.57 4.64 4.46
A/G ratio 2.29 2.20 221 2.37 2.37 2.29
AST IU/L 114.8 98.7 113.7 106.8 103.6 123.4
ALT IU/L 50.6 414 50.5 40.3 33.8 36.3
TBIL mg/dL 0.083 0.079 0.08 0.081 0.08 0.073
ALP IU/L 629.3 587.4 623.2 620.6 682.3 675.3
TCHO mg/dL 57.0 61.4 62.8 68.4 77.2+ 81.0
TG mg/dL 57.7 58.0 66.7 56.4 53.7 32.0
CK IU/L 823.8 642.6 747.0 724.8 745.6 988.0
PL mg/dL 105.4 107.6 110.0 113.0 119.6 115.0
Female
GLU mg/dL 159.2 163.2 1134 121.3 135.4 112.3
BUN mg/dL 18.02 19.15 18.41 16.5 19.15 17.21
CREA mg/dL 0.56 0.54 0.55 0.54 0.62 0.52
TP g/dL 6.41 6.16 6.28 6.37 6.41 6.46
ALB g/dL 4.54 437 443 4.48 443 4.57
A/G ratio 243 245 24 2.37 2.25 243
AST IU/L 97.8 99.6 105.3 102.9 111.9 100.6
ALT IU/L 33.7 339 32.0 29.7 34.0 28.6
TBIL mg/dL 0.079 0.079 0.078 0.081 0.073 0.087
ALP IU/L 5133 492.3 459.2 505.9 546.9 523.8
TCHO mg/dL 88.0 88.2 96.6 95.8 102.0 99.8
TG mg/dL 574 49.0 66.9 50.4 46.1 66.6
CK IU/L 680.8 639.4 855.8 749.2 801.4 758.4
PL mg/dL 148.8 142.6 154.4 152.8 154.2 159.2

+Significant differences from control group (p<0.01).
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Table IV. Absolute organ weights after treatment with 500, 1000, 2000, 3500 and 5000 mg/kg/day of Polygalae Radix
Unit: g
Group Gl G2 G3 G4 G5 G6
Dose (mg/kg/day) 0 500 1000 2000 3500 5000
Males
Brain 1.717 1.757 1.795 1.726 1.730 1.689
Pituitary gland 0.006 0.005 0.005 0.004 0.004 0.004
Liver 6.909 6.382 6.864 6.024 5.929+ 6.524
Spleen 0.447 0.418 0.439 0.407 0.386+ 0.405
Heart 0.684 0.640 0.680 0.636 0.610 0.657
Thymus 0.336 0.345 0.345 0.300 0.290 0.286
Salivary glands 0.345 0.325 0.353 0.320 0.310 0.328
Seminal vesicle 0.476 0.419 0.375 0.319 0.299 0.444
Prostate 0.095 0.097 0.077 0.083 0.073 0.091
Kidneys 1.615 1.530 1.564 1.487 1.442% 1.669
Adrenal glands 0.034 0.037 0.037 0.038 0.040 0.040
Testes 2.540 2.665 2.543 2.728 2.425 2.759
Epididymides 0.388 0.364 0.385 0.384 0.313 0.378
Lung 0.865 0.870 0.912 0.851 0.802 0.815
Thyroid/Parathy. 0.008 0.010 0.008 0.008 0.008 0.009
Females
Brain 1.652 1.651 1.655 1.621 1.656 1.623
Pituitary gland 0.006 0.005 0.006 0.006 0.004 0.004
Liver 4.436 4.191 4.236 4.393 4.434 4.537
Speen 0.346 0.354 0.342 0.329 0.311 0.306
Heart 0.526 0.483 0.493 0.505 0.482 0.529
Thymus 0.309 0.295 0.281 0.303 0.267 0.322
Salivary glands 0.267 0.253 0.252 0.265 0.264 0.267
Kidneys 1.094 1.090 1.073 1.126 1.189 1.115
Adrenal glands 0.044 0.041 0.040 0.043 0.046 0.041
Ovaries 0.743 0.684 0.738 0.713 0.731 0.688
Lung 0.008 0.007 0.006 0.007 0.006 0.006
Thyroid/Parathyroid 0.213 0.244 0.251 0.282 0.176 0.330
Uterus/Cervix 0.069 0.056+ 0.061 0.069 0.062 0.054+

*Significant differences from control group (p<0.053).
+Significant differences from control group (p<0.01).
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Table V. Relative organ weights after treatment with 500, 1000, 2000, 3500 and 5000 mg/kg/day of Polygalae Radix

Unit: %
Group Gl G2 G3 G4 G5 G6
Dose (mg/kg/day) 0 500 1000 2000 3500 5000
Males
Brain 0.924 0.991 0.991 1.017 1.061+ 0.958
Pituitary gland 0.003 0.003 0.003 0.002 0.003 0.002
Liver 3.719 3.594 3.788 3.520 3.636 3.701
Spleen 0.241 0.235 0.242 0.239 0.237 0.230
Heart 0.368 0.360 0.375 0.373 0.374 0.373
Thymus 0.181 0.195 0.191 0.176 0.178 0.162
Salivary glands 0.186 0.183 0.195 0.188 0.191 0.186
Seminal vesicle 0.256 0.235 0.206 0.185 0.183 0.252
Prostate 0.051 0.054 0.043 0.048 0.045 0.052
Kidneys 0.869 0.862 0.862 0.872 0.885 0.947
Adrenal glands 0.019 0.021 0.020 0.022 0.024* 0.023
Testes 1.366 1.504 1.402 1.605 1.488 1.565
Epididymides 0.209 0.206 0.212 0.225 0.192 0.214
Lung 0.465 0.489 0.503 0.501 0.491 0.462
Thyroid/Parathy. 0.005 0.006 0.004 0.005 0.005 0.005
Females
Brain 1.332 1.365 1.375 1.351 1.425 1.319
Pituitary gland 0.004 0.004 0.005 0.005 0.004 0.004
Liver 3.571 3.46 3.502 3.655 3.808 3.689
Speen 0.278 0.294 0.283 0.274 0.266 0.248
Heart 0.424 0.399 0.408 0.421 0.413 0.43
Thymus 0.249 0.243 0.232 0.253 0.227 0.261
Salivary glands 0.215 0.209 0.209 0.221 0.227 0.217
Kidneys 0.880 0.900 0.890 0.938 1.026* 0.906
Adrenal glands 0.036 0.034 0.033 0.036 0.040 0.033
Ovaries 0.056 0.046* 0.05 0.057 0.054 0.044+
Lung 0.598 0.566 0.612 0.594 0.627 0.559
Thyroid/Parathyroid 0.006 0.006 0.005 0.006 0.005 0.005
Uterus/Cervix 0.171 0.202 0.204 0.231 0.152 0.266
*Significant differences from control group (p<0.053).
+Significant differences from control group (p<0.01).
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