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Toxicity Assessment of Phytolaccae Radix Aqueous Extract Orally
Administered to F344 Rats for Two Consecutive Weeks
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Abstract — Phytolaccae Radix has long been used as a traditional indigenous medicine to cure edema and rheumatism. How-
ever, there is insufficient background information on toxicological evaluation of Phytolaccae Radix extract to support the safe
use. Therefore, we conducted a series of standardized, OECD and KFDA guidelines compliant in vivo study, to find a dose
levels for the 13 weeks toxicity study. The extract of Phytolaccae Radix was administered orally to F344 rats at dose levels
of 0, 500, 1000 and 2000 mg/kg/day for 2 weeks. Each group was composed to five male and five female rats. In the result,
there were no test article-related adverse changes in clinical signs, body weight, food consumption, ophthalmology, hematology,
clinical chemistry, gross finding at necropsy and organ weight examination. Therefore, we recommend that 2000 mg/kg/day
is a highest treatment group in 13-week exposure study.
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Fig. 1. Changes in body weights of male rats treated orally with Phytolaccae Radix.
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Fig. 2. Changes in body weights of female rats treated orally with Phytolaccae Radix.
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Table I. Hematological values of rats treated orally with Phytolaccae Radix

Group Gl G2 G3 G4
Dose (mg/kg/day) 0 500 1000 2000
Males
WBC x10°/uL 9.85+0.474 10.01£2.390 9.81£0.810 10.32+0.709
RBC x10%/uL 9.50+0.354 9.19+0.263 9.23+0.411 9.23+0.154
HGB g/dL 16.4+0.78 15.8+0.52 15.9+0.66 15.9+£0.26
HCT % 49.6+2.10 47.5+1.45 48.2+1.78 48.3+0.67
MCV fL 52.2+0.45 51.8+0.06 52.2+£0.42 52.3+£0.21
MCH pg 17.2+0.12 17.2+0.10 17.2+0.10 17.2+£0.10
MCHC g/dL 33.0+0.31 33.2+0.21 33.0+0.15 32.9+0.15
PLT x10°/uL 1002+117.6 999+32.8 9924414 1010+24.0
RET% % 2.6=0.12 2.5+0.06 2.7+0.15 2.8+0.10
NEU% % 20.50+0.954 22.80+6.736 20.3343.086 20.37+2.346
LYM% % 72.3£1.40 71.5£7.42 73.6£3.00 72.8+2.86
EOS% % 0.9+0.15 0.8+0.20 0.6+0.06 0.9+0.06
MON% % 3.9+1.18 3.0+0.87 3.4+0.35 3.9+0.69
BAS% % 1.5+£0.30 1.2+0.26 1.4+0.64 1.3+0.31
LUC% % 0.9+0.20 0.8+0.44 0.7+0.10 0.9+0.31
PT sec 14.7+0.15 14.1+£0.20 14.6+£0.23 14.6+0.40
APTT sec 18.2£1.10 18.2+0.89 18.4+0.64 18.3+£0.64
Females
WBC x10°/uL 8.61+0.535 8.97+0.348 8.81+0.482 9.42+0.588
RBC x10%/uL 9.27+0.129 9.46+0.372 9.24+0.127 9.24+0.201
HGB g/dL 16.3+£0.17 16.7+0.75 16.3+£0.20 16.3£0.30
HCT % 47.3+0.38 48.6+1.75 47.4+0.50 47.5£1.00
MCV fL 51.0£0.55 51.3£0.25 51.3£0.49 51.5+£0.47
MCH pg 17.6+0.10 17.6+0.15 17.7+0.06 17.6+0.10
MCHC g/dL 34.4+0.23 34.3£0.21 34.4+0.36 34.2+£0.31
PLT x10°/uL 952+13.7 974+2.1 936+42.9 938+69.0
RET% % 2.0+0.10 2.1+0.12 2.240.15 2.2+0.17
NEU% % 14.63+4.734 15.874+2.774 14.60+1.400 14.4043.799
LYM% % 79.1£4.89 76.5+£3.24 77.8£1.42 78.3+4.81
EOS% % 1.1£0.15 1.1£0.12 0.8+0.12 1.2+0.84
MON% % 3.240.45 3.74£0.64 4.5£0.10 3.7+0.68
BAS% % 1.2+0.17 1.8+0.15 1.3+£0.20 1.3+0.32
LUC% % 0.8+0.06 1.0+0.06 1.0+£0.31 1.1£0.10
PT sec 14.8+0.06 15.4+1.12 14.6+0.30 16.1£1.57
APTT sec 16.3+£0.42 17.2+4.13 16.3+£0.20 17.0£0.42

*Significant differences from control group (p<0.05).
+Significant differences from control group (p<0.01).
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Table II. Clinical chemical values of rats treated orally with Phytolaccae Radix

Group Gl G2 G3 G4
Dose (mg/kg/day) 0 500 1000 2000
Male
GLU mg/dL 151.9£19.27 137.7+20.34 173.7+9.44 157.4+9.04
BUN mg/dL 20.0+1.39 18.8+1.40 19.7+1.31 20.9+0.96
CREA mg/dL 0.56+0.0.25 0.54+0.044 0.55+0.035 0.55+0.006
TP g/dL 6.65+0.217 6.62+0.213 6.58+0.243 6.67+0.067
ALB g/dL 4.514£0.131 4.47+0.085 4.46+0.101 4.47+0.035
A/G ratio 2.11+0.026 2.09+0.087 2.10+£0.098 2.03+0.025
TCHO mg/dL 50.7+0.58 54.7+£1.53 49.3£3.06 50.7+2.52
TG mg/dL 64.5£3.57 67.7£9.05 70.1+14.21 74.9+15.73
PL mg/dL 97+£7.0 100+4.2 96+5.9 97+7.0
AST IU/L 88.2+5.69 94.9+1.96 89.6+5.33 89.5+4.48
ALT IU/L 36.2+1.87 36.7+0.21 38.8+3.20 38.0+£2.07
TBIL mg/dL 0.088+0.0023 0.085+0.0049 0.084+0.0074 0.087+0.0036
ALP IU/L 665.1+13.52 650.5+31.97 661.0+14.28 703.5+48.24
CK IU/L 653+80.5 782+88.4 621+37.8 626+29.0
Female

GLU mg/dL 116.7+6.55 119.1+12.14 118.7+6.93 122.2+17.22
BUN mg/dL 20.5£1.99 22.4+0.80 21.2+0.60 21.3+3.61
CREA mg/dL 0.52+0.021 0.46+0.031* 0.52+0.015 0.52+0.015
TP g/dL 6.37+0.071 6.60+0.261 6.42+0.102 6.50+0.137
ALB g/dL 4.43+0.038 4.544+0.059 4.44+0.056 4.44+0.061
A/G ratio 2.30+0.121 2.22+0.208 2.25+0.025 2.16£0.110
TCHO mg/dL 64.3£6.66 63.3£2.08 66.7+5.69 70.0+5.20
TG mg/dL 49.6+9.10 56.4+4.22 53.3+13.01 57.7+£14.65
PL mg/dL 121£9.6 113£1.0 123+14.5 129+6.5
AST IU/L 98.8+0.74 103.1+8.26 90.2+5.82 95.0+8.49
ALT IU/L 33.9£1.50 39.0+3.21 32.4+4.62 37.0+5.24
TBIL mg/dL 0.086=0.0042 0.088+0.0031 0.084+0.0020 0.088+0.0025
ALP IU/L 504.4+31.13 598.4+44.54* 525.0+14.78 528.5+36.65
CK IU/L 633+83.7 617+77.7 556+65.1 550+£71.5

*Significant differences from control group (p<0.05).
+Significant differences from control group (p<0.01).
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Table III. Absolute organ weights of rats treated orally with Phytolaccae Radix (Unit: g)
Group Gl G2 G3 G4
Dose (mg/kg/day) 0 500 1000 2000
Males
Brain 1.724+0.0538 1.785+0.0238 1.773+0.0300 1.816+0.0332
Pituitary gland 0.008+0.0017 0.009+0.0026 0.009+0.0012 0.007+0.0006
Liver 5.901+0.3401 5.794+0.4874 5.916+0.0992 5.933+0.1582
Spleen 0.472+0.0460 0.465+0.0319 0.462+0.0305 0.468+0.0225
Heart 0.742+0.0270 0.755+0.0710 0.778+0.0123 0.757+0.0221
Thymus 0.265+0.0316 0.261+0.0061 0.269+0.0082 0.286+0.0237
Salivary glands 0.318+0.0275 0.313+0.0275 0.323+0.0164 0.328+0.0300
Seminal vesicle 0.536+0.0858 0.509+0.1420 0.376+0.0542 0.575+0.0583

Prostate 0.152+0.0188 0.120+0.0078 0.151+0.0246 0.145+0.0196
Kidneys 1.431+0.0819 1.394+0.0985 1.468+0.0284 1.498+0.0462
Adrenal glands 0.040+0.0078 0.038+0.0058 0.041+0.0015 0.039+0.0038
Testes 2.745+0.1391 2.766+0.1263 2.880+0.0130 2.807+0.0455
Epididymides 0.498+0.0555 0.505+0.0695 0.506+0.0324 0.494+0.0220
Lung 0.814+0.0695 0.777+0.0290 0.848+0.0786 0.842+0.0739
Thyroid/Parathy. 0.012+0.0006 0.013+0.0029 0.012+0.0031 0.013+0.0035
Females
Brain 1.659+0.0287 1.666+0.0155 1.633+0.0797 1.655+0.0258
Pituitary gland 0.008+0.0025 0.009+0.0035 0.009+0.0015 0.009+0.0015
Liver 3.444+0.1194 3.654+0.1372 3.609+0.0466 3.617+0.0746
Speen 0.334+0.0315 0.324+0.0184 0.339+0.0118 0.340+0.0135
Heart 0.531£0.0353 0.552+0.0021 0.544+0.0355 0.571+0.0329
Thymus 0.212+0.0196 0.227+0.0171 0.206+0.0025 0.262+0.0130+
Salivary glands 0.23540.0105 0.258+0.0140 0.241+0.0042 0.241+0.0026
Kidneys 0.963+0.0564 1.043+£0.0065 1.039+0.0376 1.006+0.0225
Adrenal glands 0.038+0.0029 0.043+0.0023 0.041+0.0021 0.038+0.0060
Ovaries 0.042+0.0060 0.045+0.0067 0.044+0.0064 0.053+0.0040
Lung 0.649+0.0452 0.716+0.0807 0.684+0.0569 0.665+0.0193
Thyroid/Parathyroid 0.009+0.0015 0.014+0.0032 0.010+0.0032 0.011+0.0015
Uterus/Cervix 0.299+0.0676 0.326+0.1247 0.412+0.2570 0.376+0.0824

*Significant differences from control group (p<0.05).
+Significant differences from control group (p<0.01).
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Table IV. Relative organ weights of rats treated orally with Phytolaccae Radix (% body weight) Unit: %
Group Gl G2 G3 G4
Dose (mg/kg/day) 0 500 1000 2000
Males
Brain 0.896+0.0056 0.918+0.0159 0.900+0.0319 0.923+0.0120
Pituitary gland 0.004+0.0008 0.005+0.0012 0.004+0.005 0.004+0.0003
Liver 3.067+0.0908 2.977+0.1902 3.001+0.0449 3.015+0.0237
Spleen 0.245+0.0191 0.239+0.0120 0.234+0.0198 0.238+0.0095
Heart 0.386+0.0038 0.388+0.0325 0.395+0.0135 0.385+0.0192

0.138+0.0176
0.165+0.0089

Thymus
Salivary glands

0.134+0.0016
0.161+0.0146

0.137+0.0067
0.164+0.0113

0.145+0.0085
0.167+0.0123

Seminal vesicle 0.278+0.0360 0.262+0.0748 0.190+0.0244 0.292+0.0328
Prostate 0.079+0.0071 0.062+0.0056 0.077+0.0130 0.074+0.0101
Kidneys 0.744+0.0211 0.716+0.0401 0.745+0.0145 0.761+0.0079
Adrenal glands 0.021+0.0039 0.020+0.0025 0.021+0.0009 0.020+0.0022
Testes 1.427+0.0248 1.423+0.0919 1.461+0.0269 1.427+0.0129
Epididymides 0.258+0.0212 0.260+0.0374 0.257+0.0205 0.251+0.0063
Lung 0.423£0.0218 0.399+0.0135 0.431+0.0457 0.428+0.0370
Thyroid/Parathy. 0.006+0.0004 0.007+0.0017 0.006+£0.0017 0.007+£0.0018
Females
Brain 1.351+0.0485 1.314+0.0247 1.298+0.0509 1.291+0.0413
Pituitary gland 0.006+0.0018 0.007+0.0029 0.007+0.0012 0.007+0.0011
Liver 2.804+0.0439 2.881+0.0440 2.869+0.0101 2.820+0.0036
Speen 0.272+0.0190 0.255+0.0080 0.269+0.0080 0.265+0.0156
Heart 0.432+0.0127 0.435+0.0097 0.432+0.0243 0.445+0.0346
Thymus 0.172+0.0089 0.179+0.0165 0.164+0.0035 0.204+0.0063*
Salivary glands 0.191+0.0057 0.204+0.0070 0.192+0.0027 0.188+0.0052
Kidneys 0.784+0.0132 0.823+0.0160 0.826+0.0276 0.785+0.0329
Adrenal glands 0.031+0.0018 0.034+0.0018 0.032+0.0020 0.030+0.0047
Ovaries 0.034+0.0048 0.036+0.0043 0.035+0.0047 0.041+0.0031
Lung 0.528+0.0283 0.564+0.0487 0.544+0.0426 0.519+0.0225
Thyroid/Parathyroid 0.007+0.0015 0.011+0.0028 0.008+0.0025 0.008+0.0013
Uterus/Cervix 0.242+0.0440 0.258+0.1039 0.329+0.2086 0.294+0.0700

*Significant differences from control group (p<0.05).
+Significant differences from control group (p<0.01).
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