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Toxicity Assessment of Cyperi rhizoma Aqueous Extract Orally Administered
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Abstract — Herbal medicine has been traditionally used in Asian countries for a long time. Many pharmacological effects
are identified in the herbs and these herbs are believed to be safe for human. However, the safety or adverse effect of some
traditional herbal medicines has not been established. We have chosen Cyperi rhizoma based on the Korea Herbal Phar-
macopoeia and which have been widely used for an anti-inflammatory effect in Korea. The object of the study was to eval-
uate safety of Cyperi rhizoma in rats. The aqueous extract of Cyperi rhizoma was prepared according to the standard hot
water extraction method of the Korea Pharmacopoeia. In the sub-chronic study, the aqueous extract of Cyperi rhizoma was
orally administered once daily as 0, 125, 250, 500, 1000 and 2000 mg/kg/day to male and female F344 rats for 13 weeks.
There were no treatment related abnormalities in mortality, clinical signs, food consumption, ophthalmologic examination,
hematology, serum chemistry, urinalysis, gross observation, organ weight and histopathologic examination. In conclusion,
The NOAEL (No Observed Adverse Effect Level) for Cyperi rhizoma aqueous extract was determined as more than
2000 mg/kg/day in the present experimental condition.
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Fig. 1-Body weight increases in male (left) and female (right) rats treated orally with Cyperi vhizoma aqueous extract for 13 weeks.

Table I - Hematological values of rats treated orally with Cyperi rhizoma aqueous extract for 13 weeks

Parameters Vehicle control 125 mg/kg 250 mg/kg 500 mg/kg 1000 mg/kg 2000 mg/kg
Males

WBC (x10%/ul) 6.58+1.51 6.58+1.56 6.73+0.83 7.12+1.58 6.78+1.11 7.16+1.28
RBC (x 106/u1) 10.08+0.46 10.00=0.40 9.87+0.43 10.12+0.31 9.99+0.31 10.02+0.34
HGB (g/d) 16.5+1.4 16.7+0.7 16.4+0.7 16.8+0.5 16.5+0.5 16.6+0.6
HCT (%) 50.7+2.5 50.3+1.8 49.6+1.8 50.8+1.3 50.0+1.3 50.2+1.8
MCV (L) 50.3+1.2 50.3+0.9 50.3+0.8 50.2+0.8 50.1+0.6 50.1+0.8
MCH (pg) 16.4+1.0 16.6+0.2 16.6+0.2 16.6+0.1 16.5+0.2 16.6+0.2
MCHC (g/di) 32.6+2.3 33.1+0.6 33.1+0.5 33.1+0.4 33.0+0.4 33.2+0.6
PLT (X 103/u1) 770+64 745+65 778+51 754+60 765+52 757+45
RET% (%) 2.2+0.2 2.2+02 2.2+0.2 22+0.3 2.1+0.1 2.2+0.2
NEU% (%) 21.4+5.9 20.1+5.4 19.0+3.1 19.5+3.8 20.7+2.8 20.4+3.5
LYM% (%) 732+7.2 74.2+5.6 76.0+3.6 75.4+4.1 73.9+3.3 74.1%3.9
EOS% (%) 1.3+0.5 1.2+0.3 1.1+0.4 1.1+0.3 1.1+x0.4 1.3+0.4
MON% (%) 2.5x0.7 2.4+0.4 2.2+0.5 2.5+0.4 2.4+0.5 2.4+0.5
BAS% (%) 0.4+0.2 0.6+0.2 0.5+0.1 0.5x0.1 0.5+0.1 0.5+0.2
LUC% (%) 1.1+0.3 1.5+0.6 1.3+0.6 1.1+x0.3 1.3+£0.3 1.4+0.4
PT (sec) 15.6+0.4 15.4+0.5 15.6+0.3 16.0+0.6 16.5+0.4+ 17.1+0.8+
APTT (sec) 16.4+1.8 15.8+2.0 15.8+2.0 16.5+2.0 16.5+2.0 17.7+0.9
Females

WBC (><103/pl) 5.27+1.08 5.43+1.16 5.52+1.20 517+1.41 5.31+0.96 5.09+0.88
RBC (><106/ul) 9.66+0.29 9.89+0.69 9.50+0.25 9.59+0.21 9.38+0.22 9.44+0.34
HGB (g/d) 17.2+0.5 17.6x1.2 16.6+1.0 17.0+0.3 16.6+0.4* 16.8+16.8
HCT (%) 51.0+1.8 52.7+4.0 50.2+1.4 50.5+1.3 495+14 49.9+1.8
MCV (L) 52.8+0.6 53.2+0.8 52.8+0.6 52.6+0.4 52.8+0.5 52.8+0.5
MCH (pg) 17.8+0.2 17.8+0.1 17.5x1.1 17.8+0.1 17.7+0.1 17.7+0.1
MCHC (g/di) 33.7+0.4 33.4+0.4 33.1+2.1 33.7+0.4 33.5+0.3 33.6+0.4
PLT (XlOS/ul) 726x71 734+69 743+39 699+122 761+28 721+64
RET% (%) 2.1+0.2 2.1+0.2 2.1+0.3 2.0+0.2 2.3+0.2 2.1+0.2
NEU% (%) 18.2+5.0 18.8+3.8 17.8+2.9 17.9+4.0 20.4+4.4 17.1+£2.7
LYM% (%) 76.0+4.9 76.0x4.5 76.7%£2.9 76.5+4.3 73.6*+4.6 77.7%x2.9
EOS% (%) 1.2+0.2 1.2+0.4 1.2+0.3 1.2+0.4 1.3+x0.4 1.2+05
MON% (%) 2.5+0.6 2.4+0.4 2.3+0.4 2.3+0.5 2.6+0.4 2.2+0.3
BAS% (%) 0.5+0.2 0.6+0.2 0.6x0.2 0.5x0.2 0.6+0.3 0.5%0.1
LUC% (%) 1.5+0.3 1.4+0.3 1.5+0.1 1.6+0.3 1.6+0.3 1.4+0.3
PT (sec) 18.0+1.7 17.9+2.0 17.6+1.7 17.7+1.3 17.4+1.6 17.4+1.8
APTT (sec) 14.4+0.7 149+1.1 14.3+0.8 13.7x1.2 14.9+0.8 14.4+0.7

Each value represents the mean=+SD for ten rats.
*Significantly different from the vehicle control at <0.05.
+Significantly different from the vehicle control at p<0.01.
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Table II —Serum chemistry value of rats treated orally with Cyperi rhizoma aqueous extract for 13 weeks

Parameters Vehicle control 125 mg/kg 250 mg/kg 500 mg/kg 1000 mg/kg 2000 mg/kg
Males

GLU (mg/di) 119.8+21.5 137.7+24.0 134.2+20.9 130.7+20.2 141.9+17.6 144.3+16.5
BUN (mg/dl) 17.4+1.6 17.2+1.1 17.7+1.3 17.0=1.0 16.9+1.2 16.3+1.1
CREA (mg/dl) 0.65+0.04 0.67+0.03 0.66+0.05 0.68+0.05 0.67+0.05 0.69+0.03
TP (g/di) 7.50+0.32 7.52+0.34 7.37+0.31 7.64+0.30 7.66+0.33 7.59+0.18
ALB (g/dl) 4.68+0.10 4.66+0.12 4.63+0.12 4.70+0.11 4.72+0.14 4.70+0.07
A/G (ratio) 1.67+0.12 1.64+0.11 1.70+0.08 1.60+0.10 1.61+0.08 1.62+0.09
TCHO (mg/dl) 58.3+2.9 61.7+7.4 63.5+5.4 65.4+6.7*% 66.5+3.8+ 63.1+5.3
TG (mg/dl) 54.7+18.1 65.9+29.5 57.0+13.8 65.7+18.2 73.3+27.2 72.0+26.2
PL (mg/dl) 103+6 109+14 108+8 113+10 115+8 113+9
AST U/ 112.1+94 119.5+15.8 109.5+14.2 121.4+26.3 103.4+11.8 115.0+18.7
ALT dum 52.0+6.1 58.1+11.1 53.3+8.3 57.3x14.5 48.9+4.7 54.0+8.2
TBIL (mg/d) 0.101+0.008 0.101+0.007 0.104=0.010 0.102+0.008 0.100=0.008 0.097+0.009
ALP (IU/) 295.1+37.4 292.6+33.10 310.1+£22.7 284.1+£25.1 272.3+36.7 264.6+34.8
CK U/ 633+94 625+96 544+75 651+216 596+137 602+152
Ca (mg/dl) 12.07+0.51 12.17+0.47 12.04=0.69 12.41+0.21 12.39+0.49 12.36+0.30
IP (mg/d) 9.04+1.55 9.06+0.96 8.44+0.84 9.36+1.27 9.04+0.97 9.37+0.76
Na (mmol/) 149+1 149+2 150+2 149+1 1502 149+2

K (mmol/l) 6.74+1.11 6.90+0.52 6.74+0.51 7.06+0.59 6.55+0.53 6.57+0.44
Cl (mmol/) 1012 1012 1022 1011 1021 1002
GGT IU/) 0.58+0.35 0.58+0.29 0.40+0.28 0.68+0.27 0.49+0.41 0.46+0.35
Females

GLU (mg/dl) 78.5+15.7 93.1+20.0 100.1+89.7 89.7+9.5 90.2+154 92.2+20.0
BUN (mg/dl) 17.7+1.7 175*x14 17.2+1.8 18.1x14 16.7+1.4 17.8+1.7
CREA (mg/d) 0.62+0.04 0.65=0.04 0.65+0.04 0.64+0.03 0.63+0.04 0.62+0.04
TP (g/di) 7.22+0.29 7.52+0.34 7.40+0.19 7.37+0.22 7.22+0.23 7.35+0.44
ALB (g/d) 4.55+0.13 4.65+0.10 4.56+0.08 4.60+0.10 4.52+0.07 4.62+0.17
A/G (ratio) 1.71=0.08 1.63+0.13 1.61+0.07 1.66=0.10 1.69+0.09 1.70=0.11
TCHO (mg/dl) 83.7+74 98.9+19.0 103.4+13.2* 86.2+9.8 99.9+9.8* 100.4+19.7*
TG (mg/di) 51.3+9.1 57.4+20.0 56.5+15.6 46.0+8.4 56.8+17.9 479+8.5
PL (mg/dl) 155+13 185+34* 18917+ 163+16 183+14+ 185+32*
AST U/ 102.3+11.1 101.3+104 105.1+20.2 107.0x15.1 100.0x11.5 102.1+22.8
ALT (IU/) 40.3+7.7 38.0+2.8 41.0+9.6 41.3+8.0 39.9+75 40.2+10.8
TBIL (mg/dl) 0.106:0.006 0.112+0.008 0.107=0.006 0.111+0.010 0.104=0.009 0.107+0.009
ALP U/ 198.9+25.6 215.3+35.9 188.3+24.7 217.2+34.4 180.6+21.4 194.5+30.2
CK dunm 533x137 533+131 495+90 506+108 507+85 417+52
Ca (mg/d) 11.98+0.53 12.45+0.80 12.34+0.47 12.11+0.48 12.43+0.34 12.48+0.57
IP (mg/d) 9.27+1.92 9.58+2.08 9.44+1.48 8.48+1.25 9.56+0.89 9.09+1.15
Na (mmol/) 147+3 148+1 149+1 149+1 149+1% 1501+
K (mmol/l) 7.51%+0.51 7.36+0.58 7.11=0.60 7.17+0.65 7.60=0.89 7.27+0.32
Cl (mmol/l) 102+3 103+2 102+2 105+2%* 104+2 105+2%*
GGT dun 1.40+0.36 1.24+0.32 1.44+0.54 1.41+0.71 1.25+0.40 1.16+0.35

Each value represents the mean=+SD for ten rats.
*Significantly different from the vehicle control at p<0.05.

+Significantly different from the vehicle control at p<0.01.
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Table III — Absolute organ weight of rats treated orally with Cyperi rhizoma aqueous extract for 13 weeks
Organ Vehicle control 125 mg/kg 250 mg/kg 500 mg/kg 1000 mg/kg 2000 mg/kg
Males
Brain (g) 1.933+0.067 1.951+0.035 1.933+0.032 1.926+0.074 1.919+0.051 1.936+0.053
Pituitary gland (g) 0.0080.001 0.0080.001 0.007+0.001 0.008+0.001 0.008+0.001 0.008+0.001
Liver (g) 7.477+0.716 7.953+0.692 7.476+0.546 8.176+0.678 8.219+0.518* 8.401+0.609+
Spleen (g) 0.601+0.040 0.628+0.058 0.630+0.031 0.640+0.031 0.612+0.035 0.630+0.038
Heart (g) 0.910+0.092 0.907+0.066 0.886+0.053 0.943+0.048 0.906+0.042 0.944+0.068
Thymus (g) 0.209=0.030 0.233+0.021 0.228+0.022 0.229+0.043 0.230+0.019 0.227+0.008
Salivary glands (g) 0.447+0.049 0.457+0.045 0.427+0.036 0.475+0.052 0.472+0.050 0.479+0.038
Seminal vesicle (g) 1.023+0.119 1.002+0.137 0.990+0.079 1.109+0.1288 1.122+0.134 1.156+0.115
Prostate (g) 0.278+0.054 0.237+0.038 0.233+0.050 0.223+0.040 0.238+0.047 0.246+0.036
Kidneys (g) 1.864+0.173 1.943+0.141 1.839+0.130 1.977+0.130 1.965+0.097 1.975+0.101
Adrenal glands (g) 0.044+0.007 0.044+0.005 0.041+0.004 0.044+0.005 0.0450.006 0.047+0.004
Testes (g) 3.098+0.200 3.191+0.173 3.050+2.69 3.172+0.110 3.174+0.122 3.199+0.124
Epididymides (g) 1.020+0.062 1.062+0.073 0.964+0.078 1.051+0.047 1.044+0.053 1.044+0.030
Lung (g) 1.297+0.314 1.126+0.096 1.081+0.087 1.192+0.183 1.138+0.040 1.136%0.093
Thyroid/parathyroid (g) 0.015+0.003 0.0150.003 0.013+0.001 0.015+0.002 0.015+0.003 0.016+0.002
Females
Brain (g) 1.809+0.043 1.779=0.087 1.799+0.108 1.798+0.033 1.790=0.049 1.797=0.045
Pituitary gland (g) 0.011+0.002 0.010+0.001 0.011+0.002 0.010+0.002 0.010+0.001 0.011+0.002
Liver (g) 4.355+0.130 4.644+0.382 4.703+0.261 4.520+0.382 4.516+0.297 4.614+0.331
Spleen (g) 0.413+0.024 0.410+0.033 0.419+0.025 0.411+0.024 0.431+0.024 0.438+0.040
Heart (g) 0.610=0.054 0.623+0.059 0.628+0.049 0.634+0.042 0.614+0.057 0.609+0.036
Thymus (g) 0.208=+0.016 0.202+0.029 0.200+0.023 0.202+0.043 0.207+0.024 0.186+0.021
Salivary glands (g) 0.321+0.023 0.325+0.031 0.328+0.014 0.321£0.035 0.318+0.021 0.318+0.031
Kidneys (g) 1.161+0.037 1.218+0.103 1.226+0.073 1.212+0.086 1.207=0.079 1.238+0.080
Adrenal glands (g) 0.048+0.004 0.049+0.006 0.050+0.004 0.051+0.007 0.050+0.005 0.050+0.004
Ovaries (g) 0.060=0.007 0.058+0.013 0.057+0.009 0.058+0.004 0.057+0.009 0.056+0.007
Lung (g) 0.925+0.098 0.991+0.311 0.911+0.072 0.854+0.070 0.864+0.091 0.8400.049
Thyroid/parathyroid (g) 0.012+0.002 0.012+0.003 0.011+0.001 0.013+0.003 0.011+0.002 0.013+0.004
Uterus/cervix (g) 0.422+0.043 0.611+0.283 0.513+0.194 0.511+0.133 0.512+0.176 0.487+0.140

Each value represents the mean+SD for ten rats.

*Significantly different from the vehicle control at p<0.05.

+Significantly different from the vehicle control at p<0.01.
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