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Fourteen-day Repeated-dose Oral Toxicity Study of the Ethanol Extracts
Isolated from Oplopanax elatus in Sprague-Dawley Rat
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Abstract Oplopanax elatus (O. elatus) is a tall deciduous shrub that has traditionally been used for treating a variety of
ailments such as diabetes, coughing, rheumatism, gastro-intestinal disorders, and wounds. In order to examine the safety
of the ethanol extracts of O. elatus, we performed a 14-day repeated-dose toxicity study with Sprague-Dawley rats. The
rats were treated with daily doses of the O. elatus ethanol extracts by gavage at 0, 500, 1000, and 2000 mg/kg/day for
14 consecutive days. We recorded clinical signs of toxicity, body weight, hematology, organ weights, gross and histological
changes in target organs, and clinical chemistry analysis data for all rats. There were no significant changes in body and
organ weights during the experimental period. The hematological analysis and clinical blood chemistry data revealed no
toxic effects from the O. elatus ethanol extracts. Pathologically, neither gross abnormalities nor histopathological changes
were observed between the control and treated rats of both sexes. Collectively, these data suggest that the ethanol extracts

of O. elatus have a high margin of safety.
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Fig. 1. Body weight changes in rats administered orally with the
ethanol extracts of Oplopanax elatus for 14 days. Data are mean
+ SEM. **Significantly different from 0 mg/kg group.
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Table 1. Absolute organ weight in SD rats administrated orally with the ethanol extracts of Oplopanax elatus for 14 days

Sex Organs Lungs Liver Kidney-R Kidney-L Heart Testis Spleen Brain
Dose (mg/kg) (®) ® (8) ® (® ® (®) (®
0(n=6) 1.43£0.16 10.60+0.35 0.90+0.03 0.9440.03 0.84+003 2.95+0.05 0.70+0.05 1.67+0.03
Male  500(n=7) 1.27+0.04 10.59+0.36 0.92+0.03 0.95+0.03 0.84+0.02 3.02+0.06 0.70+0.03 1.75+0.02
1,000(n=6) 1.31£0.03  9.22+0.14*** 0.95+0.01 0.95+0.01 0.83+0.02 2.99+0.06 0.630.02 1.70+0.02
2,000(n=7) 1.32+0.06 10.49+0.64 0.86+0.02 0.89+0.03 0.84+0.02 3.11+0.08 0.61+0.02 1.69+0.02
Organs Lungs Liver Kidney-R Kidney-L Heart Ovary Spleen Brain
Dose (mg/kg) &) (® (® (® (®) ® ® ®
Female 0(n=6) 1.04£0.05 7.63+0.19 0.69+0.03 0.70+0.04 0.69+0.02 0.45+0.05 0.57+0.01 1.60+0.01
500n=7) 1.07:0.02 8.05x0.28**  0.74+0.04 0.75+0.04 0.71+0.02 0.46+0.06 0.56+0.03 1.60+0.05
1,000(n=5) 146+0.18  8.59+£0.29***  0.79+0.02 0.76+0.02 0.73£0.04 0.39+0.05 0.59+0.04 1.67£0.01
2,000(n=6) 1.11£0.05  9.03x0.07*** 0.75+0.01 0.78+0.01 0.7440.02 0.40+0.04 0.56+0.03 1.61+0.02

Values are expressed as mean £ SEM.

*Significantly difference from 0 mg/kg group (**; p <0.01, ***; p<0.001).

Table 2. Relative organ weight (/100 g body weight) in SD rats administrated orally with the ethanol extracts of Oplopanax elatus for 14

days
Sex Organs Lungs Liver Kidney-R Kidney-L Heart Testis Spleen Brain
Dose (mg/kg) (8 (& (® (2 (® (® (® ®
0(n=6) 0.61+0.06 4.49+0.08 0.38+0.01 0.39+0.01 0.36+0.00 1.27+0.01 0.29+0.02 0.71+0.01
Male  500(n=7) 0.56+0.01 4.64+0.11 0.40+0.01 0.42+0.01 0.36+0.00 1.32+0.03 0.31+0.01 0.77+0.02
1,000 (n=6) 0.57+0.01 4.03+0.05***  0.41+0.00 0.41£0.01 0.36+0.01 1.31£0.02 0.28+0.01 0.74+0.01
2,000 (n="7) 0.57+0.02 4.56+0.19 0.37+0.00 0.39+0.01 0.3740.01 1.36+0.05 0.27+0.01 0.74+0.02
Organs Lungs Liver Kidney-R Kidney-L Heart Ovary Spleen Brain
Dose (mg/kg) (® (8) (2 (8) (2) (®) ® (®)
Female 0(n=6) 0.61+0.02 4.48+0.05 0.41£0.01 0.41+0.02 0.40+0.01 0.26+0.03 0.33+0.01 0.94+0.02
500(n="7) 0.62+0.01 4.63+0.08 0.42+0.02 0.43+0.01 0.40+0.01 0.26+0.04 0.32+0.02 0.92+0.02
1,000 (n=>5) 0.82+0.11** 4.80+0.07***  0.44+0.01 0.43+0.01 0.40+0.02 0.22+0.03 0.33£0.02 0.93+0.02
2,000 (n=16) 0.64+0.03 5.26+0.09***  0.43+0.01 0.45+0.01 0.43+0.01 0.23+0.03 0.33£0.02 0.94+0.02

Values are expressed as mean £ SEM.

*Significantly difference from 0 m, group (**; p<0.01, ***; p<0.001).
g g
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Table 3. Hematological values in SD rats orally administered with the ethanol extracts of Oplopanax elatus for 14 days

Dose RBC Hb HCT MCV MCH MCHC RDW PLT MPV
(mghkg) (ML) (pg/dl) (o) (L) (pg) (g/dL) (%0) (k/uL) (fL)

Sex

0(n=6) 6.03+0.21 14.104+0.12 408.83£123.06 6.97+0.56
15.04+0.24 681.14£88.69  5.80+0.22
15.16£0.19 771.16+£16.92** 5.80+0.13
15.74+0.22 613.00£109.39 5.82+0.46

500(n=7) 5.92+£0.14
1,000 (n=6) 6.33£0.12
2,000(m=7) 6.09+0.35

Male

13.38+0.52
13.05+0.33
13.71+0.18
12.77+0.84

38.21x1.35
37.07+1.00
39.21+0.84
36.50+1.93

63.31+0.60
62.57+0.49
61.88+0.43
60.00+0.62

22.16+0.22 33.31+1.85
22.05+0.17 35.24£0.28
21.68+0.34 35.01=0.53
** 20.90+0.30 34.82+0.58

0(n=6) 6.50+0.13

14.46+0.31

41.01+1.01

63.10+0.66

22.28+0.40 40.30+4.81

13.18+0.14 608.83+147.81 6.73+0.71

21.72+0.18 34.95+£0.29*%* 13.38+0.17 722.00+£65.22  5.77+0.12
21.38+0.44 34.80+0.46** 13.46+0.19 784.60+£57.15  5.28+0.14
20.23+0.16 33.20+0.15%** 15.032£0.24 618.66+81.52  5.46+0.36

62.15+0.59
61.44+0.71
60.88+0.58

14.14£0.25
13.46+0.34
13.03+0.52

40.40+0.69
38.68+0.95
39.25+1.59

500(n=7) 6.49+0.10
1,000 (n=5) 6.29+0.17
2,000 (n=6) 6.44+0.22

Female

Values are expressed as mean £+ SEM.
*Significantly difference from 0 mg/kg group (**; p <0.01 ***; p <0.001).

Table 4. Change of white blood cell number in SD rats orally administered with the ethanol extracts of Oplopanax elatus for 14 days

Sex Dose (mg/kg) WBC (k/uL) NE (k/uL) LY (k/uL) MO (k/pL) EO (k/pL) BA (k/pL)
0(n=6) 6.23+£0.40 1.57+0.31 5.49+0.46 0.22 £0.02 0.03 +£0.02 0.01 +£0.01
500(n="7) 6.73 £ 0.66 1.29+0.15 3.80+0.36 0.17£0.02 0.01+0.00 0.00+0.00
Male 1,000 (n=6) 5.93+035 0.93+£0.27 2.89+0.42 0.13+£0.01 0.01 = 0.00 0.09 £ 0.00
2,000(n=7) 533+£1.59 2.12£0.52 5.64 £1.52 037+0.14 0.13+£0.07 0.06 £ 0.04
0(n=6) 7.33+£0.76 1.43+0.14 4.45+0.39 0.27+0.03 0.04£0.01 0.02+0.01
Female 500 (n=7) 5.28+0.51 240+041 3.95+0.38 0.30£0.03 0.01=+0.00 0.00 £ 0.00
1,000 (n=15) 3.97 £0.62%* 1.49+0.19 4.11+£0.39 0.24 £ 0.03 0.04 £ 0.02 0.03+0.01
2,000(n=06) 835+221 1.70+£0.63 3.40+£0.90 0.15+£0.03 0.04+£0.03 0.02+0.01
Values are expressed as mean £ SEM.
*Significantly difference from 0 mg/kg group (**; p <0.01).
Table 5. Blood chemistry values in SD rats orally administered with the ethanol extracts of Oplopanax elatus for 14 days
Sex Dose ALB ALP BUN CREA D-BIL GLU GOT GPT T-BIL TP
(mg/kg)  (pg/dl) (U/L) (mg/dl) (UL) (mg/dL)  (mg/dL) (UL) (UL)  (mg/dl) (pg/dL)
0 (n=6) 2.98+0.04 806.93126.44 133540.13 0.2540.00 0.1420.08 241.13+10.66 105.60:9.93 65.36+3.74 0.1440.01 5351024
Male 500 (n=7) 3.03+0.04 742.16+52.89 13.6040.48 0.24+0.01 0.12+0.01 223.92+12.88  852%46.17 59.09+3.56 0.11+0.00 547+0.09
1,000 (n=6) 3.02+0.08 642.18+45.06*** 14.11+1.01 0262000 0.15£0.02 220351290 92.5243.15 56.50£241 0.1620.02 5.68+0.13
2,000 (n=7) 3.0940.04 658.32+52.04*** 150740.71 0.4340.07 020£0.03 20649£10.58 1054625.53 64.81£2.99 0.22+0.03 5.84+0.11
0(n=26) 3.1540.04 587.50+27.19 12904046 0.50+0.01 0.09+0.01 238.66+ 847  78.5449.37 49.1343.03 0.10:0.00 5.78+0.09
Female 500 (n=7) 3.1810.04 550.48+34.00 14544135 0.56+0.01 0.1120.01 215.09+1040  81.49+6.11 43.11+1.56 0.1010.01 5.77£0.12
1,000 (n=5) 3.2140.07 460.27+£27.91*** 12,7640.59 0.5240.01 0.08+0.01 22992+1940  73.004524 45.07+4.67 0.1010.01 5.8440.14
2,000 (n=6) 3.1310.04 473.82+31.05%** 16.25+1.04 0.60+0.01 0.08+0.00 230.71£1746 91954442 57324636 0.08+0.00 5.40+0.28

Values are expressed as mean £ SEM
*Significantly difference from 0 mg/kg group (***; p <0.001).
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Table 6. Urinalysis in SD rats administrated orally with the ethanol extracts of Oplopanax elatus for 14 days

Sex Dose (mg/kg) BUN (mg/dL) GLU (mg/dL) TBIL (ug/dL) TP (mg/dL)
0(n=6) 102.97 = 8.56 1148 +6.77 036+ 0.02 0.19+0.01

vl 500 (n=7) 85.29+19.28 5.92+2.66 0.60+0.01 030£0.11
ae 1,000 (n = 6) 117.72 + 24.70 7334329 0.5640.13 0.16 £ 0.09
2,000 (n=7) 95.77+1.06 16.99 +2.59 096+ 0.03 0.36 £ 0.00

0(n=6) 163.47 £ 6.11 037+0.16 0.13+0.02 0.04 £ 0.00

Femal 500 (n="7) 118.83 + 6.01 344+ 1234 0.35+0.00 0.14+0.02
cmae 1,000 (n=>5) 71.64 £ 1.58** 0.63 % 0.00 0.69 +0.02 0.25+0.04
2,000 (n=6) 79.61 + 11.05%** 2.68 & 2.90%** 0.94 +0.46 0.18 £ 0.07

Values are expressed as mean + SEM.
*Significantly difference from 0 mg/kg group (**; p <0.01, ***; p <0.001).
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Fig. 2. Histological examination of liver in male (A, B, C, D) and female (E, F, G, H) SD rats administrated orally with the ethanol
extracts of Oplopanax elatus for 14 days. Hematoxylin and eosin stain. Original magnification x20.
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Fig. 3. Histological examination of kidney in male (A, B, C, D) and female (E, F, G, H) SD rats administrated orally with the ethanol
extracts of Oplopanax elatus for 14 days. Hematoxylin and eosin stain. Original magnification x20.
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