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ABSTRACT - The safety of a new natural plant composition (ADP) was assessed on the genotoxicity study and
14-day repeat dose toxicity study. ADP contains a mixed water extract obtained from the mixture of Phellodendron
cortex (Phellodendron amurense) and Anemarrhena rthizoma (Anemarrhena asphodeloides), and poses the contractile
properties mediated by alpha-adrenoceptor of the prostate and urethra as well as antioxidant and anti-inflammatory
properties. In order to evaluate genetic safety, in vivo micronucleus test was performed in ICR mice orally adminis-
tered with three dose levels of 1250, 2500, 5000 mg/kg body weight, and vehicle and positive control. In the 14 days
study, Sprague-Dawley rats were treated with ADP at the dose levels of 500, 1000, 2000 mg/kg once a day, and clin-
ical signs, body weights, hematology, serum biochemistry, necropsy findings and organ weights were monitored and
examined. In experimental results, ADP treatment, compared with vehicle control, did not induce the micronucleated
erythrocytes from mouse bone marrow. In the 14 days study, any significant and toxicological differences in all mea-
surements of parameters were not observed in ADP treatment groups of animals, compared with vehicle treatment.
The No-Observed-Adverse-Effect-Level (NOAEL) of ADP in the 14 days study was determined to be greater than

2000 mg/kg/day in both sexes.
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Table 1. In vivo micronucleus assay for ADP in mice

No. of Animal

MNPCE/ 2000 PCEs
1.8+1.3%
20+1.4
1.8+0.8
28+1.9

23.7+4.6

PCE/ PCE+NCE

0.45+0.03
0.44 £0.04
0.44 £0.07
0.46 £ 0.05

0.33 +£0.05"

Body weight (g)"
26.4+£2.7
284+1.5
283+1.0
26.0+2.3

284+14

Dose (mg/kg)

0
1250
2500
5000

1

D: Body weight right before necropsy
?: Values are mean + Standard deviation
*: Significantly different from negative control at P < 0.05
Abbreviations
PCE: Polychromatic erythrocyte
NCE: Normochromatic erythrocyte
MNPCE: PCE with one or more micronuclei
MMC: mitomycin C (positive control)

ADP

O\O\O\O\

MMC

Table 2. Body weights of male and female rats orally administered with ADP

Dose group (mg/kg/day)
500 1000

Period (weeks)

Control 2000

Body weights (g) of male rats
291.3+10.9

331.5+£13.0
366.2 £ 16.0

291241250
341.7+8.6
364.4+13.4

2909+ 11.4
350.5+23.0
380.2+£23.9

2909+ 11.2
3453+18.2
372.8+24.8

Body weights (g) of female rats
193.7+13.4

2102+ 13.5
2229+ 173

0 193.9+18.8
1 202.1+21.4

2 214.5+255

D: Values are mean + Standard deviation.

193.9+12.2
209.8 +17.2
2182+22.4

1944+ 114
211.0£17.5
222.7+15.9
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Table 3. Hematological values of male SD rats orally administered with ADP

Dose group (mg/kg/day)
Parameter
Control 500 1000 2000
WBC (10°/ul) 10.7 +3.12" 16.0 = 5.06 13.8+£0.90 15.3+3.93
RBC (105/ul) 8.9+1.02 8.5+0.28 8.4+0.30 8.5+0.40
HGB (g/dl) 17.3£2.20 16.2+0.77 15.7+£0.26 16.0£0.13
HCT (%) 54.3 £ 8.04 494 +£2.52 48.6 £1.17 48.7+1.23
MCV () 60.5+2.43 583+ 1.12 58.1+1.21 572+1.17
MCH (pg) 19.3+£0.47 19.1 +0.33 18.8 £ 0.46 18.9£0.83
MCHC (g/dl) 32.0+£0.70 32.8+0.31 32.3+0.20 33.0+£0.73
RDW (%) 11.4+0.05 11.1+£0.24 11.8+0.49 11.0+0.33
HDW (g/dl) 2.3+0.06 2.4+0.08 2.5+£0.09 2.4+0.11
PLT (10°/ul) 987 £ 115 1255 + 146 1100 + 140 1291 + 144
MPV (f) 6.9+0.91 6.9+0.13 72+0.26 7.3+0.41
RET (%) 2.6 +£047 2.5+£0.21 2.8+0.27 2.1+£022
NEU (%) 12.7 £2.65 8.6 +3.27 7.8+3.10 7.4+258
LYM (%) 82.8 £4.64 87.7+3.08 89.0+£3.15 88.2+£2.76
MONO (%) 22+1.19 1.8+0.30 1.2+0.32 2.3+0.91
EOS (%) 1.0 £0.47 0.7+0.24 0.9+0.10 0.7+0.24
BASO (%) 0.5+0.41 04+0.14 0.3+0.06 0.4+ 0.05
LUC (%) 0.8+0.68 0.8+0.21 0.8+0.12 1.1+£0.29

D: Values are mean + Standard deviation

*: Significantly different from negative control at P < 0.05

Abbreviations

WBC: white blood cell, RBC: red blood cell, HGB: hemoglobin, HCT: hematocrit, MCV: mean cell volume, MCH: mean cell hemoglobin,
MCHC: mean cell hemoglobin concentration, RDW: red cell distribution width, HDW: hemoglobin distribution width, PLT: platelet count,
MPVP: mean platelet volume, RET: reticulocytes, NEU: neutrophils, LYM: lymphocytes, MONO: monocytes, EOS: eosinophils, BASO: baso-
phils, LUC: large unstained cells

Table 4. Hematological values of female SD rats orally administered with ADP

Dose group (mg/kg/day)
Parameter
Control 500 1000 2000

WBC (10°/ul) 6.7+3.39" 9.5+0.56 10.4 +3.09 10.8 +3.51
RBC (10%ul) 8.3+0.12 8.0+0.18 8.1+0.44 8.3+0.27
HGB (g/dl) 16.0 £0.59 15.4+0.70 15.4+0.95 16.0 + 0.63
HCT (%) 48.5+1.43 45.6 £2.53 45.7+2.56 46.7+1.51
MCV () 584+£1.72 57.2+1.85 56.7+1.58 56.6+1.07
MCH (pg) 19.2+0.61 19.3 £ 0.50 19.1+£0.42 19.5+0.61
MCHC (g/dl) 32.9+£0.48 33.7+0.61 33.7+0.66 34.4+0.55
RDW (%) 10.6 +0.23 10.5+0.32 10.8 +0.31 10.5+0.23
HDW (g/dl) 2.3+0.07 2.2+0.05 2.3+0.04 23+0.11
PLT (10°/ul) 1305 +59 1387+ 56 1306 £219 1409+ 173

MPV () 7.4+0.26 8.5+0.85 8.9+ 0.60 9.3+048
RET (%) 1.9+0.42 1.9+0.71 1.7+0.70 1.6+ 0.36
NEU (%) 62+1.51 6.4+2.19 62+224 8.5+3.70
LYM (%) 90.6+1.13 89.5 +3.61 89.7+3.17 87.9+4.45
MONO (%) 1.3+0.57 1.6 +£0.87 1.9+1.07 1.6 £0.46
EOS (%) 0.9+0.29 1.4+0.79 1.1+0.45 1.2+0.63
BASO (%) 02+0.10 0.3+£0.06 0.2+0.08 0.3 +0.08
LUC (%) 0.9+0.31 0.9+0.50 1.0+0.14 0.6+0.18

: Values are mean + Standard deviation

*: Significantly different from negative control at P < 0.05

Abbreviations

WBC: white blood cell, RBC: red blood cell, HGB: hemoglobin, HCT: hematocrit, MCV: mean cell volume, MCH: mean cell hemoglobin,
MCHC: mean cell hemoglobin concentration, RDW: red cell distribution width, HDW: hemoglobin distribution width, PLT: platelet count,
MPVP: mean platelet volume, RET: reticulocytes, NEU: neutrophils, LYM: lymphocytes, MONO: monocytes, EOS: eosinophils, BASO: baso-
phils, LUC: large unstained cells
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Dose group (mg/kg/day)
Parameter
Control 500 1000 2000
AST (U/L) 98.8 +24.00" 113.3+53.12 105.9 £ 27.04 84.3+21.43
ALT (U/L) 43.3+£7.47 45.1+7.08 47.1 £9.62 44.8 +£16.51
ALP (U/L) 198.7 £ 36.63 197.5 + 48.86 180.0 £ 17.90 174.9 £ 70.63
BUN (mg/dl) 15.6+£0.28 18.2 +£2.47 14.8 £2.01 14.4+2.19
CRE (mg/dl) 0.55+.05 0.48 +£0.03 0.49 +0.04 0.50+0.04
GLU (mg/dl) 118.8 +31.41 139.1 £10.34 156.2 £ 35.10 158.4 +12.96
CHO (mg/dl) 68.8 + 14.67 77.4 +14.81 59.6 +£8.32 61.6+14.52
PRO (g/dl) 6.48+0.21 6.31+0.42 5.96 +0.23" 6.08+£0.11"
CPK (u/L) 241.2+£118.1 445.4 +400.6 337.2+169.4 179.0 £35.0
ALB (g/dl) 3.36+0.12 3.28+0.16 3.10+0.13" 3.17+0.09"
T-BIL (mg/dl) 0.08 +0.03 0.09 +0.02 0.08 £0.05 1.02£0.02
A/G (%) 1.08 £ 0.02 1.08+0.08 1.08 £ 0.02 1.09 £ 0.03
TG (mg/dl) 65.4 +8.29 65.6 £25.07 58.6+12.18 66.0+11.98
IP (mg/dl) 10.24 £2.59 8.84 £ 0.88 10.00 +0.79 8.69 +1.35
Ca (mg/dl) 10.15+£0.07 9.4 +0.30 9.48 £ 0.34 9.56 £0.35
Na (mmol/L) 145.6 £ 1.14 1420+ 1.41° 141.6 +1.34° 143.4+1.52"
K (mmol/L) 5.19+£2.23 4.55+1.31 5.03+1.03 447+ 1.42
Cl (mmol/L) 107.0 £ 1.58 105.2+0.45 106.4 £+ 1.67 107.0 £ 1.22

D: Values are mean + Standard deviation

*: Significantly different from negative control at P < 0.05

Abbreviations

AST: aspartate aminotransferase, ALT: alanine aminotransferase, ALP: alkaline phosphatase, BUN: blood urea nitrogen, CRE: creatinine,
GLU: glucose, CHO: total cholesterol, TP: total protein, CPK: creatine phosphokinase, ALB: albumin, T-BIL: total bilirubin, TG:
triglyceride, IP: inorganic phosphorus, Ca: calcium, Na: sodium, K: potassium, CI: chloride

Table 6. Serum biochemical values of female SD rats orally administered with ADP

Dose group (mg/kg/day)
Parameter
Control 500 1000 2000
AST (U/L) 167.2£57.117 165.7 +25.48 122.7 £ 16.72 137.2 +£30.28
ALT (U/L) 42.6 +£13.97 33.5+5.73 40.6 +£7.74 349+7.76
ALP (U/L) 101.9 +32.77 754+ 18.25 86.7 +13.82 110.0 + 34.52
BUN (mg/dl) 16.1 £2.94 16.5+2.28 14.1+£1.01 16.7+3.17
CRE (mg/dl) 0.55+0.03 0.55+0.05 0.53+£0.05 0.56 +0.07
GLU (mg/dl) 73.8+15.6 744 +5.0 81.2+20.3 100.6 £ 12.4°
CHO (mg/dl) 97.0+£31.98 85.3 £33.06 78.6 £21.51 69.6 +£25.30
PRO (g/dD) 6.30+0.53 6.32+0.55 6.08 £0.26 6.19+0.14
CPK (U/L) 626.4 +268.0 738.8+ 854 340.0 £ 58.17 524.6 +175.6
ALB (g/dD) 3.40+0.16 3.41+0.22 3.26+0.12 3.34+0.07
T-BIL (mg/dl) 0.10+0.03 0.11+0.01 0.11+0.01 0.13+0.01
A/G (%) 1.19+£0.10 1.18£0.07 1.16 £ 0.04 1.17+0.03
TG (mg/dl) 51.4+15.21 60.0 +£9.42 57.0 £20.06 46.6 £ 19.17
IP (mg/dl) 7.61+1.15 7.61+1.25 7.25+0.35 7.27 +0.46
Ca (mg/dl) 9.16 £ 0.66 9.04 +0.46 9.01£0.34 9.05+0.33
Na (mmol/L) 144.0 £ 1.22 146.3 £ 1.89° 144.8 £1.30 143.0+1.22
K (mmol/L) 478 £1.32 4.79£1.27 4.31+0.60 4.50+0.35
Cl (mmol/L) 106.2 +1.30 107.0+£2.16 107.2 £2.17 106.4 +1.52

: Values are mean + Standard deviation

*: Significantly different from negative control at P < 0.05

Abbreviations

AST: aspartate aminotransferase, ALT: alanine aminotransferase, ALP: alkaline phosphatase, BUN: blood urea nitrogen, CRE: creatinine,
GLU: glucose, CHO: total cholesterol, TP: total protein, CPK: creatine phosphokinase, ALB: albumin, T-BIL: total bilirubin, TG:
triglyceride, IP: inorganic phosphorus, Ca: calcium, Na: sodium, K: potassium, CI: chloride
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o, H2 =& &3 5000 pg/platec|A] Hol YA F=2)
7} Z71etA gskoew, 2B M EF CHL (Chinese
hamster lung fibroblast)oIM = 12 &3 thAIZA S
74](S9+) 5XHA] 8126 ug/ml, B|EAA] 2425 ug/ml7kA] A

A= MNPCEQ] 47} H 2372 A tZT 1] oH =

AR o)
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Table 7. Absolute and relative organ weights of male SD rats orally administered with ADP

Dose group (mg/kg/day)
Parameter
Control 500 1000 2000

Body weight (g)" 350.8 +11.8% 358.5+26.0 368.9 +26.3 359.1+21.5

Brain 1.914 +£0.025 1.786 = 0.137 1.882+0.119 1.930 +0.091
% to body weight 0.540 = 0.008 0.502 +0.070 0.512 +0.045 0.538+0.016
Pituitary gland 0.019+0.018 - 0.008 £ 0.000 0.028 £0.012
% to body weight 0.001 +0.001 - 0.002 £ 0.000 0.008 + 0.003
Adrenal gland 0.032 +0.007 0.028 = 0.007 0.030 £ 0.007 0.026 = 0.011
% to body weight 0.0090 + 0.002 0.008 + 0.002 0.008 £ 0.002 0.007 +0.003
Liver 11.102 £ 1.631 10.861 +1.153 11.918 +1.283 11.451 +£2.355
% to body weight 3.166 = 0.462 3.025+0.139 3.228+0.216 3.169 + 0.452
Spleen 0.600 = 0.106 0.615+0.126 0.596 = 0.091 0.571 £0.152
% to body weight 0.170 +0.025 0.171 +0.028 0.161 £ 0.020 0.158 £ 0.033
Kidney 1.367 £ 0.167 1.301+0.104 1.444 +£0.177 1.280 + 0.209
% to body weight 0.389 +0.041 0.363 +0.022 0.391 +£0.032 0.355+0.038
Heart 1.152+£0.126 1.214£0.129 1.182+0.131 1.180 + 0.082
% to body weight 0.328 £ 0.028 0.339+£0.024 0.320 £ 0.026 0.329+£0.010
Thymus 0.419+0.165 0.436 + 0.087 0.497 £0.106 0.382+0.110
% to body weight 0.119 £ 0.046 0.123 +0.032 0.132 £0.020 0.107 +£0.034
Lung 1.729 + 0.267 1.654 £0.226 1.657 +£0.239 1.814 +0.464
% to body weight 0.494 £+ 0.086 0.462 +0.057 0.451+0.073 0.504 +0.118
Salivary gland 0.321+0.127 0.287+ 0.031 0.302 +0.043 0.256 £ 0.070
% to body weight 0.091 +0.034 0.080 £ 0.005 0.082 £ 0.006 0.071+0.017
Testis 1.504 £0.116 1.589+0.076 1.478 £ 0.102 1.393 £0.165
% to body weight 0.432 +0.026 0.444+0.019 0.403 £ 0.041 0.388 +0.037
Epididymis 0.439 +0.048 0.435+0.042 0.451 +£0.028 0.400 £ 0.046
% to body weight 0.126 =0.010 0.122+0.013 0.123+£0.010 0.111+0.011
Prostate 1.298 + 0.303 1.384+0.100 1.395+0.230 1.346 + 0.358
% to body weight 0.369 £+ 0.080 0.389+ 0.051 0.377 £ 0.045 0.374 +0.097

D: Body weight right before necropsy after overnight fasting

?: Values are mean * Standard deviation
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Table 8. Absolute and relative organ weights of female SD rats orally administered with ADP

Dose group (mg/kg/day)
Parameter
Control 500 1000 2000

Body weight (g)” 195.5+25.12 205.0+16.5 199.1 +£19.9 2042+ 15.6

Brain 1.802 +0.096 1.782 +£0.227 1.904 +0.127 1.815+0.154
% to body weight 0.931+£0.105 0.873 £0.129 0.963 +0.107 0.892 +0.096
Pituitary gland 0.009 + 0.003 0.012 +0.007 0.005 + 0.001 0.010 + 0.006
% to body weight 0.005 + 0.001 0.006 + 0.003 0.002 +0.001 0.005 + 0.003
Adrenal gland 0.050+0.015 0.046 +0.013 0.046 + 0.009 0.057 +£0.014
% to body weight 0.026 + 0.008 0.023 +0.007 0.023 + 0.004 0.028 + 0.008
Liver 5.633 + 0.695 5.750+£0.918 5.666 = 0.790 5.852 £ 0.634
% to body weight 2.885+0.153 2.794 +0.248 2.839+0.214 2.862 +0.140
Spleen 0.356 + 0.046 0.408 +0.057 0.381 +0.061 0.411+0.056
% to body weight 0.184 +0.036 0.199 £ 0.015 0.191 +0.021 0.202 +0.032
Kidney 1.484 +0.221 1.423 £0.252 1.376 £ 0.170 1.423 £0.165
% to body weight 0.760 + 0.070 0.691 +0.079 0.691 +0.048 0.695 +0.029
Heart 0.673 +0.058 0.686 + 0.064 0.731+0.101 0.760 + 0.095
% to body weight 0.346 +0.016 0.336 +0.034 0.366 + 0.029 0.371 £ 0.026
Thymus 0.403 +0.034 0.486 +£0.115 0.491 +£0.110 0.449 + 0.036
% to body weight 0.209 + 0.034 0.240 + 0.069 0.245 +0.034 0.220+0.014
Lung 1.090 + 0.085 1.040 £ 0.177 0.993 +£0.132 1.195+0.137
% to body weight 0.564 + 0.080 0.509 + 0.093 0.502 +0.079 0.586 + 0.059
Salivary gland 0.334 +0.037 0.329 +0.072 0.325+0.051 0.347 +0.076
% to body weight 0.173+0.016 0.169 + 0.033 0.163 +0.021 0.170 + 0.036
Ovary-oviduct 0.679 +0.104 0.803 +0.283 0.692 + 0.235 0.751 £ 0.203
% to body weight 0.347 +0.029 0.386 +0.108 0.350 +0.125 0.370 + 0.098

D: Body weight right before necropsy after overnight fasting

?: Values are mean + Standard deviation



390 Young-Shin Chung and Cheol-beom Park

Aol A3, ADP F(1250, 2500, 5000 mg/kg)oll <))
AT 2] FrbekA AL, 14Y W F(500,
1000, 2000 mg/kg)FS Wol= =A stz o g fafdt Z4t
o] xR ettt wehr, ADPe £ AP Z7A3lA
2000 mg/kgZ7HA A AEAdo® FrhE AT

Axr

a

ol

B AT 20139 AUt e] AYo g e ]
=2 A9 e AFTH7(2013-0079) YUt

EI R

1. Ahn D.K.: Illustrated Book of Korean Medicinal Herbs. pp.
106. Kyo-Hak Publishing Corporation, Seoul (1998).

2. Shen S., Zhang Y., Zhang R., Gong X.: Sarsasapogenin
induces apoptosis via the reactive oxygen species-mediated
mitochondrial pathway and ER stress pathway in HeLa cells.
Biochem. Biophys. Res. Commun., 441, 519-524 (2013).

3. Kang Y.J., Chung H.J., Nam J.W., Park H.J., Seo E.K., Kim
Y.S., Lee D., Lee S.K.: Cytotoxic and antineoplastic activity
of timosaponin A-III for human colon cancer cells. J. Nat.
Prod., 74, 701-706 (2011).

4. Luw.Q.,QiuY, Li TJ., Tao X., Sun L.N., Chen W.S.: Anti-
platelet and antithrombotic activities of timosaponin B-II, an
extract of Anemarrhena asphodeloides. Clin. Exp. Pharma-
col. Physiol., 38, 430-434 (2011).

5. Youn U.J.,, Lee Y.S., Jeong H., Lee J., Nam J.W., Lee Y.J.,
Hwang E.S., Lee J.H., Lee D., Kang S.S., Seo E.K.: Identifi-
cation of antiadipogenic constituents of the rhizomes of Ane-
marrhena asphodeloides. J. Nat. Prod., 72, 1895-1898 (2009).

6. Chai O.H., Shon D.H., Han E.H., Kim H.T., Song C.H.:
Effects of Anemarrhena asphodeloides on IgE-mediated pas-
sive cutaneous anaphylaxis, compound 48/80-induced sys-
temic anaphylaxis and mast cell activation. Exp. Toxicol.
Pathol.., 65,419-426(2013).

7. Ahn D.K.: Illustrated Book of Korean Medicinal Herbs. pp.
124. Kyo-Hak Publishing Corporation, Seoul (1998).

8. Uchiyama T., Kamikawa H., Oquita Z.: Anti-ulcer effects of
extract from Phellodendri cortex. Yakugaku Zasshi, 109,
672-676 (1989).

9. Ivanovska N. and Philipov S.: Study on the anti-inflamma-
tory action of Berberis vulgaris root extract, alkaloid frac-
tions and pure alkaloids. Int. J. Immunopharmacol., 18, 553-
561 (1996).

10. Choi Y.Y., Kim M.H., Han J M., Hong J., Lee T.H., Kim
S.H., Yang W.M.: The anti-inflammatory potential of cortex
Phellodendron in vivo and in vitro: Down-regulation of NO
and iNOS through suppression of NF-kappa B and MAPK
activation. Int. Immunopharmacol., 19, 214-220 (2014).

11. Kim J.S., Kim Y.S., Kim S.K., Heor J., Lee B.H., Choi B.W.,
Ryu G, Park E.K., Zee O.P., Ryu S.Y.: Inhibitory Effects of
Some Herbal Extracts on the Acetylcholinesterase (AchE) In

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Vitro. Kor. J. Pharmacogn., 33, 211-218 (2002).

Chen Q.M. and Xie M.Z.: Effects of berberine on blood glu-
cose regulation of normal mice. Yao Hsueh Hsueh Pao., 22,
161-165 (1987).

Ivanovska N., Philipov S., Hristova M.: Influence of ber-
berine on T-cell mediated immunity. Immunopharmacol.
Immunotoxicol., 21, 771-786 (1999).

Chiu H.F,, Lin C.C., Yang C.C., Yang F.: The pharmacological
and pathological studies on several hepatoprotective crude
drugs from Taiwan. Am. J. Chin. Med., 16, 127-137 (1988).
James M.A., Fu H.,, Liu Y., Chen D.R., You M.: Dietary
administration of berberine or Phellodendron amurense
extract inhibits cell cycle progression and lung tumorigene-
sis. Mol. Carcinog., 50, 1-7 (2011).

Ghosh R., Graham H., Rivas P., Tan X.J., Crosby K.,
Bhaskaran S., Schoolfield J., Banu J., Fernandes G, Yeh I.T.,
Kumar A.P.: Phellodendron amurense bark extract prevents
progression of prostate tumors in transgenic adenocarcinoma
of mouse prostate: potential for prostate cancer management.
Anticancer Res., 30, 857-865 (2010).

Oh S.J., Kim K.M., Chung Y.S., Hong E.K., Shin S.Y., Kim
S.J.: Ton channel currents of smooth muscle cells isolated from
the prostate of guinea-pig. BJU Int., 92, 1022-1030 (2003).
Oh S.J., Kang J.Y., Jeong J.Y., Lee K.H., Kim S.J., Chung
Y.S., Hong E.K., Kim K.M.: Pharmacological effects of ber-
berine and palmatine on the prostatic and urethral smooth
muscle of the rabbit. Int. Neurourol. J., 6, 62-71 (2002).
Matsuda H., Sato N., Hamazaki M., Naruto S., Kubo M.:
Testosterone Salpha-reductase inhibitory active constituents
from Anemarrhena Rhizoma. Biol. Pharm. Bull., 24, 586-
587 (2001).

Xu Y. and Ventura S.: Extracts of bark from the traditional
Chinese herb Phellodendron amurense inhibit contractility of
the isolated rat prostate gland. J. Ethnopharmacol., 127, 196-
199 (2010).

McConnel J.D.: Etiology, epidemiology, and pathophysiol-
ogy, and diagnosis of benign prostatic hyperplasia. In: Walsh
P.C., Retik A.B., Vaughan E.D. Jr, Wein A.J., (Eds.), Camp-
bell's Urology. 7th ed. Saunders, Philadelphia, pp. 1429-
1430 (1998).

Chung Y.S, Lim K.H., Kang B.H., Kim S.J., Oh S.J., Kim
K.M., Lee S.J., Choi S.A., Hong E.K.: A single dose oral
toxicity study of 1 : 1 mixture of Anemarrhena asphode-
loides and Phellodendron amurense (ADP) in Sprague-Daw-
ley (SD) rats. Lab. Anim. Res., 18, 172-176 (2002).

Chung Y.S., Lee S.J., Choi S.A., Lee J.H., Ryu J.C., Hong
E.K.: Genotoxicity Study of Water Extract (ADP) of 1:1
Mixture of Anemarrhena asphodeloides and Phellodendron
amurense in Bacterial and Mammalian Cell Systems. Toxi-
col. Res., 20, 43-47 (2004).

Schmid, W.: The micronucleus test. Mutat. Res., 31, 9-15
(1975).

OECD (1997). OECD Guidelines for the Testing of Chemicals
(July 21, 1997) TG No. 474 ‘Mammalian Erythrocyte Micro-
nucleus Test’.



