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Abstract Smilax sieboldii is one of the Smilax species. A
number of Smilax plants have long been used in traditional
medicine in the tropics and subtropics worldwide. Repeated dose
oral toxicity test is an essential experiment for toxicity evaluation
before efficacy evaluation. The purpose of this study is to evaluate
toxicity and the no-observed adverse effect level (NOAEL) using
oral administration of Smilax sieboldii extract (SSE) in male and
female ICR mice for 4 weeks. SSE was orally administered daily
for 4 weeks at a dose of 500, 1000, and 2000 mg/kg/day (MPK).
There were no significant differences in mortalities, clinical signs,
body weight changes, food intake, hematological analysis, serum
clinical chemistry test and relative organ weights in all animals
administrated with SSE. The results obtained in this study suggest
that SSE did not show any toxic effect in ICR mice and the
NOAEL of SSE was regarded as over 2000 MPK.
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Table 1 Necropsy findings of male and female ICR mice treated with SSE for 4 weeks

Sex: Male
Test article Group (mg/kg) No. of animals Organs Findings No. of animals affected
- 0 4 All No remarkable findings 0
SSE 500 4 All No remarkable findings 0
SSE 1000 4 All No remarkable findings 0
SSE 2000 4 All No remarkable findings 0
Sex: Female
Test article Group (mg/kg) No. of animals Organs Findings No. of animals affected
- 0 4 All No remarkable findings 0
SSE 500 4 All No remarkable findings 0
SSE 1000 4 All No remarkable findings 0
SSE 2000 4 All No remarkable findings 0
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Fig. 1 Change in body weight of male and female ICR mouse during oral
administration treated with Smilax sieboldii extract for 4 weeks. (A) Male
and (B) female mouse divided into 4 groups and administrated daily with
SSE (0, 500, 1000 and 2000 MPK) for 4 weeks. l, 0; [, SSE 500
MPK; A, SSE 1000 MPK; O, SSE 2000 MPK
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Fig. 2 Food intake of male and female ICR mouse treated with SSE
extract for 4 weeks. A) Male and (B) female mouse divided into 4 groups
and administrated daily with SSE (0, 500, 1000 and 2000 MPK) for 4

weeks. l, 0; [, SSE 500 MPK; A, SSE 1000 MPK; O, SSE 2000
MPK
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Table 2 Hematology routine test of male and female ICR mice treated with SSE for 4 weeks

Sex: Male

Test article Group (mg/kg) WBC (10°/uL) RBC (10%/uL) HCT (g/dL) MCV (fL)
- 0 2.43+0.65 8.98+0.72 46.03+4.02 51.25+0.67
SSE 500 1.70+0.23 8.90+0.33 45.73+1.85 51.35+0.24
SSE 1000 1.6+0.49 7.85+0.94 39.95+4.55 50.93+0.54
SSE 2000 2.05+0.30 8.69+0.45 44.28+2.43 50.93+0.34
Test article Group (mg/kg) PLT (10°/uL) RDW (%) PDW (%) MPV (%)
- 0 600.25+29.98 13.05+0.34 16.70+0.95 6.08+0.38
SSE 500 539.00+34.74 13.05+0.13 16.38+0.05 5.85+0.10
SSE 1000 433.00£183.65 13.00+0.44 16.28+0.55 6.00+0.28
SSE 2000 534.25+56.04 12.90+0.29 16.58+0.61 5.90+0.12

Sex: Female
Test article Group (mg/kg) WBC (10°*/uL) RBC (10%/uL) HCT (g/dL) MCV (fL)
- 0 1.43+0.81 8.80+0.66 45.68+3.51 51.90+0.22
SSE 500 1.28+0.17 8.33+1.62 42.23+8.32 50.68+0.22
SSE 1000 1.58+0.33 9.70+0.74 49.10+£3.67 50.65+0.38
SSE 2000 0.83+0.15 9.92+0.65 49.98+2.94 50.48+0.48
Test article Group (mg/kg) PLT (10°/uL) RDW (%) PDW (%) MPV (%)
- 0 502.50+45.89 12.95+0.06 16.13+0.49 5.90+0.12
SSE 500 432.25£169.70 12.78+0.30 16.65+0.68 6.28+0.22
SSE 1000 546.00+46.54 12.83+0.33 16.78+0.49 6.18+0.35
SSE 2000 620.75+75.15 12.73+0.05 16.48+0.51 6.10£0.12

Values are presented as the means + standard deviations. WBC; white blood cell count, RBC; red blood cell count, HCT; hematocrit, MCV; mean cor-
puscular hemoglobin, PLT; platelet, RDW; red cell distribution width, PDW; platelet distribution width, MPV; mean platelet volume
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Table 3 Serum clinical analysis of male and female ICR mice treated with SSE for 4 weeks

Sex: Male
Test article Group (mg/kg) GLU (mg/dL) CREA (ng/dL) TP (mg/dL) ALB (mg/dL)
- 0 173.97+£38.95 0.38+0.04 3.68+0.09 1.50+0.05
SSE 500 270.42421.37%* 0.37+0.06 3.52+0.08 1.4620.02
SSE 1000 251.81+£25.55* 0.38+0.06 3.64+0.08 1.48+0.04
SSE 2000 269.29+42.61* 0.33+0.04 3.61+0.10 1.48+0.03
Test article Group (mg/kg) ALP (U/L) GOT (U/L) GPT (U/L) T-BIL (mg/dL)
- 0 380.83+27.07 59.65+7.58 26.88+1.99 0.04+0.01
SSE 500 393.31+20.53 55.79+10.20 28.00+2.73 0.04+0.01
SSE 1000 396.79+48.82 52.29+2.85 29.39+1.46 0.01£0.01**
SSE 2000 402.47+47.32 62.92+6.01 39.33+£5.95 0.02+0.01*
Test article Group (mg/kg) CHO (mg/dL) TG (mg/dL) HDL (mg/dL) BUN (mg/dL)
- 0 117.08+2.93 26.18+5.76 90.35+1.41 16.38+2.21
SSE 500 120.67+7.39 30.34+6.31 90.22+4.97 20.12+1.56
SSE 1000 128.68+9.24 24.24+3.59 95.98+4.18 16.35+1.73
SSE 2000 124.31+2.45 28.84+4.74 91.60+2.69 17.33+3.29
Test article Group (mg/kg) LDL (mg/dL) IP (mg/dL) D-BIL (mg/dL) UA (mg/dL)
- 0 2.61x0.16 12.49+0.87 0.05+0.01 3.37+0.80
SSE 500 2.52+0.17 13.52+0.34 0.04+0.01 3.27+0.43
SSE 1000 2.79+0.41 14.23+0.63 0.04+0.01* 3.00+0.75
SSE 2000 2.75+0.32 14.16+0.86* 0.04+0.01 3.33+0.39
Sex: Female
Test article Group (mg/kg) GLU (mg/dL) CREA (ng/dL) TP (mg/dL) ALB (mg/dL)
- 0 205.64+30.35 0.34+0.04 3.47+0.08 1.47+0.05
SSE 500 143.68+57.53 0.3040.05 3.49+0.17 1.48+0.07
SSE 1000 135.47+£54.35 0.38+0.09 4.09+0.24 1.71£0.10
SSE 2000 82.83421.31%* 0.32+0.04 4.09+0.27 1.71£0.10
Test article Group (mg/kg) ALP (U/L) GOT (U/L) GPT (U/L) T-BIL (mg/dL)
- 0 407.87+15.62 61.06+4.99 29.78+3.22 0.01+0.03
SSE 500 394.39+25.23 63.71+6.87 26.01+4.44 0.00+0.01
SSE 1000 451.174£27.92* 88.23+34.46 40.18+18.46 0.01£0.01
SSE 2000 432.19+58.93 96.06+£49.21 49.63+28.58 0.01+0.01
Test article Group (mg/kg) CHO (mg/dL) TG (mg/dL) HDL (mg/dL) BUN (mg/dL)
- 0 88.31+4.79 30.00+2.66 61.29+4.36 20.36+3.33
SSE 500 85.88+7.68 22.65+2.30 57.65+4.03 19.3543.66
SSE 1000 101.56+10.88 17.0346.28** 70.02+6.89 23.40+7.39
SSE 2000 100.73£11.69 22.84+10.73 68.71+7.64 20.96+5.82
Test article Group (mg/kg) LDL (mg/dL) IP (mg/dL) D-BIL (mg/dL) UA (mg/dL)
- 0 3.25+0.41 15.45+0.62 0.03+0.00 2.02+0.74
SSE 500 3.41+0.35 15.42+0.53 0.04+0.01 1.77+0.37
SSE 1000 4.12+0.71 16.35+2.69 0.03+0.01 3.76+2.08
SSE 2000 4.40+1.23 14.47+1.10 0.03+0.01 6.96+1.01

Values are presented as the means + standard deviations. GLU; glucose, CREA; creatinine, TP; total protein, ALB; albumin, ALP; alkaline phospha-
tase, GOT; glutamate oxaloacetate transaminase, GPT; glutamate pyruvate transaminase, T-BIL; total bilirubin, CHO; cholesterol, TG; triglyceride,
HDL; high density lipoprotein, BUN; blood urea nitrogen, LDL; low density lipoprotein, IP; inorganic phosphorous, D-BIL; direct bilirubin, UA; uri-
nalysis. *p <0.05, **p <0.01; Significantly different from the naive by Student’s t-test
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Table 4 Relative organ weights (%) of male and female ICR mice treated with SSE for 4 weeks

Sex: Male

Test article Group (mg/kg) Heart (%) Lung (%) Liver (%) Spleen (%) Kidney (%) Testis (%)
- 0 0.45+0.02 0.58+0.04 4.16+0.22 0.38+0.03 1.48+0.28 0.82+0.06
SSE 500 0.49+0.04 0.60+0.06 4.3540.16 0.4240.02 1.48+0.08 0.85+0.10
SSE 1000 0.48+0.02 0.59+.0.05 4.65+0.12 0.35+0.05 1.50+0.04 0.84+0.08
SSE 2000 0.45+0.02 0.58+0.02 4.71£0.17 0.39+0.03 1.45+0.06 0.88+.0.03

Sex: Female
Test article Group (mg/kg) Heart (%) Lung (%) Liver (%) Spleen (%) Kidney (%) Ovary (%)
- 0 0.51+0.04 0.69+0.05 4.01£0.13 0.45+0.04 1.24+0.07 0.02+0.00
SSE 500 0.60+0.03 0.72+0.09 3.93+0.07 0.47+0.02 1.26+0.05 0.02+0.00
SSE 1000 0.57+0.06 0.71+0.06 4.17+0.14 0.44+0.06 1.29+0.11 0.03+0.00
SSE 2000 0.55+0.04 0.63+0.03 3.86+0.28 0.40+0.03 1.23+0.07 0.02+0.00

Values are presented as the means + standard deviations
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