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Abstract — This study aimed to evaluate the safety of Oplopanax elatus (Nakai) Nakai hydrothermal extract powder. It was
conducted using male and female Sprague-Dawley (SD) rats. The test group was established with dose of 500 (low-dosage
group), 1,000 (medium- dosage group), and 2,000 (high- dosage group) mg/day. These are investigated that number of dead
animals, general symptoms, weight changes, food consumption, ophthalmological examination, urinalysis, urine volume, hema-
tological values, plasma coagulation time values, serum biochemical values, absolute organ weight, relative organ weight and
histopathological finding during the experiment. As a result of the above, toxicological changes were not observed. Therefore,
the non-toxic content of Oplopanax elatus (Nakai) Nakai hydrothermal extract powder is determined to be 2,000 mg/kg/day,
and target organ was not observed.
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(Red blood cell count), EO(Eosinophil), Hb(Hemoglobin
conc.), BA(Basophil), RDW(Red cell distribution width),
Ly(Lymphocyte), HCT(Hematocrit), MO(Monocyte), MCV
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Fig. 1. Body weights of rats. (A) male, (B) female. Each Data is means + standard deviation of five replicate tests.
Table 1. Ophthalmological examination of rat
Sex: Male
Group (mg/kg/day)
G1 (0) G2 (500) G3 (1,000) G4 (2,000)
ORGANS SIGNS N A N 7 N A N %
Right eye No abnomalities 5, 5100 5,5 400  5/5 100 5/5 100
observed
No abnormalities
Left eye 5/5 100 5/5 100 575 100 575 100
observed
Sex: Female
Group (mg/kg/day)
Gl (0) G2 (500) G3 (1,000) G4 (2,000)
RGA 1
ORGANS SIGNS N % N o N A N A
Right eye No-abnormalities 5/5 100 5/5 100 5/5 100 5/5 100
observed
No abnormalities
Left eye 5/5 100 5/5 100 5/5 100 575 100

observed
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Fig. 2. Food consumption of rats. (A) male, (B) female. Each Data is means + standard deviation of five replicate tests.
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Table II. Urinalysis of rats

Male Female
Group (mg/kg/day)

TEST ITEM Gl (0) G2 (500) G3 (1,000)G4 (2,000) G1 (0) G2 (500) G3 (1,000) G4 (2,000)
Glucose Negative 5/5 5/5 5/5 575 575 575 575 575
Bilirubin Negative 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5

Negative 1/5 0/5 0/5 0/5 4/5 3/5 2/5 1/5

Ketone body Trace 3/5 0/5 2/5 2/5 1/5 2/5 3/5 3/5
1+ 1/5 5/5 3/5 3/5 0/5 0/5 0/5 1/5

<1.005 2/5 1/5 0/5 0/5 0/5 0/5 0/5 0/5

. 1.010 3/5 3/5 5/5 5/5 3/5 2/5 2/5 475

Sg‘izslif‘yc 1.015 1/5 1/5 0/5 0/5 1/5 1/5  3/5 1/5
1.020 0/5 0/5 0/5 0/5 1/5 1/5 0/5 0/5
1.025 0/5 0/5 0/5 0/5 0/5 1/5 0/5 0/5
Negative 3/5 4/5 4/5 5/5 5/5 5/5 5/5 5/5
Oceult blood Trace 2/5 1/5 1/5 0/5 0/5 0/5 0/5 0/5
7.5 0/5 0/5 0/5 0/5 0/5 0/5 2/5 0/5
q 8.0 0/5 0/5 0/5 1/5 1/5 2/5 0/5 0/5
P 8.5 4 /5 4/5 5/5 4/5 4/5 2/5 3/5 4/5
9.0 1/5 1/5 0/5 0/5 0/5 1/5 0/5 1/5
Negative 3/5 0/5 0/5 0/5 4/5 2/5 4/5 1/5
Trace 1/5 2/5 5/5 4/5 0/5 2/5 1/5 2/5
Protein* 1+ 1/5 2/5 0/5 1/5 1/5 1/5 0/5 1/5
2+ 0/5 1/5 0/5 0/5 0/5 0/5 0/5 0/5
3+ 0/5 0/5 0/5 0/5 0/5 0/5 0/5 1/5
Urobilinogen 0.2 575 575 575 5/5 575 5/5 5/5 475
1.0 0/5 0/5 0/5 0/5 0/5 0/5 0/5 1/5
Nitrite Negative 4/5 4/5 5/5 47/5 3/5 3/5 3/5 475
Positive 1/5 1/5 0/5 1/5 2/5 2/5 2/5 1/5
Negative 2/5 3/5 2/5 2/5 5/5 5/5 5/5 2/5
Leukocyte Trace 3/5 2/5 2/5 3/5 0/5 0/5 0/5 2/5
1+ 0/5 0/5 1/5 0/5 0/5 0/5 0/5 0/5
2+ 0/5 0/5 0/5 0/5 0/5 0/5 0/5 1/5
Color Straw 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
Number of animals with the sign / Number of animals examined
*: Significant difference among groups, p<0.05
Table III. Urine sediment of rats
Male Female
Group (mg/kg/day)
TEST ITEM SIGNS G1 (0) G2 (500) G3 (1,000) G4 (2,000) GI1 (0) G2 (500) G3 (1,000) G4 (2,000)
RBC 0 5/5 5/5 5/5 5/5 575 575 575 5/5
0 5/5 5/5 47/5 5/5 575 5/5 4 /5 5/5
WBC
0~1 0/5 0/5 1/5 0/5 0/5 0/5 1/5 0/5
0 3/5 4/5 47/5 3/5 3/5 3/5 4/5 3/5
Epithelial cell 0~1 2/5 1/5 1/5 2/5 2/5 2/5 1/5 1/5
1 ~4 0/5 0/5 0/5 0/5 0/5 0/5 0/5 1/5
Casts 0 575 5/5 5/5 5/5 575 575 5/5 5/5

Number of animals with the sign / Number of animals examined
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Table IV. Urine volume of rats

Kor. J. Pharmacogn.

Male Female
Group (mg/kg/day)
Gl G2 G3 G4 Gl G2 G3 G4
TEST ITEM (0) (500) (1,000) (2,000) (0) (500) (1,000) (2,000)
RBC 24 + 10 15+ 6 21 + 7 24 + 8 10 + 6 14 + 4 11 +3 15+ 7
Each Data is means =+ standard deviation of five replicate tests.
Table V. Hematological values of rats
Male Female
Group (mg/kg/day)
Gl G2 G3 G4 Gl G2 G3 G4

TEST ITEM (0) (500) (1,000) (2,000) (0) (500) (1,000) (2,000)
WBC/(K/uL)  8.40 + 2.04 7.80 + 2.50 7.89 + 2.64 6.88 + 1.54 4.67 + 1.44 4.93 + 1.08 4.40 + 1.04 4.90 + 0.99
NE*(K/uL)  1.08 + 042 1.11 + 0.55 1.25 + 0.62 0.80 + 0.27 0.76 + 0.31 0.62 + 0.19 0.64 + 0.24 0.56 + 0.19
EO’(K/uL)  0.13 + 0.07 0.11 + 0.04 0.12 + 0.05 0.08 + 0.02 0.09 = 0.02 0.08 + 0.03 0.07 + 0.03 0.07 + 0.02
BA*(K/uL)  0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00
LY’ (K/uL)  6.98 + 1.78 6.39 + 2.46 630 + 1.93 5.87 + 1.40 3.70 + 1.27 4.06 + 0.98 3.54 + 0.94 4.11 + 0.90
MOYK/uL)  0.17 + 0.05 0.16 + 0.07 0.18 = 0.10 0.11 + 0.05 0.11 = 0.04 0.14 + 0.05 0.13 = 0.05 0.14 + 0.05
LUC'(K/uL)  0.04 + 0.02 0.03 + 0.03 0.05 + 0.04 0.03 + 0.01 0.02 + 0.01 0.03 + 0.02 0.02 + 0.01 0.02 + 0.01
NEP*(%) 128 £3.5 147 +66 153 +£34 119 +38 16654 129+43 150+ 63 115+ 34
EOP’(%) 15£07 1405 15+05 1205 20+£08 16+06 1.7+06 1506
BAP"(%) 0000 00+£00 00+00 00x00 00«00 00=x00 00=00 0000
LYP" (%) 83.0 £ 39 813+ 67 80432 850+45 786+ 60 822 +43 80.1+63 837+ 46
MOP”(%) 21 £07 21«10 2207 15+£05 23+07 27+08 28+09 28 =+1.0
LUP”(%) 05+03 04+03 06+04 0401 0503 06=03 04=02 05=02
RBC(M/uL) 8.70 + 0.32 8.47 + 0.61 8.60 = 0.32 8.70 + 0.39 7.69 + 0.37 7.66 + 0.29 7.78 + 0.48 7.78 + 0.35
Hb"(g/dl) 155+ 0.7 157 0.6 15706 157 =06 150+ 06 150 + 04 150 + 0.6 150 = 0.7
RDW'%(%) 132+ 07 13.0+07 130+ 08 127+08 11.1+02 113+03 114 +05 11.1 0.5
HCT" (%) 467 + 2.1 458 + 33 464 £ 19 469 + 1.6 429 +24 422+ 09 433 + 1.7 43.1 +23
MCV'!(fL) 537+ 1.7 541+ 14 540+12 539 +20 559+ 12 552+19 558+20 553+ 19
MCH"(pg) 178 £ 08 186+ 1.0 182 + 04 181 + 0.8 195+ 05 196+ 0.7 193 + 08 193 + 0.8
MCHC®(g/dl)  33.1 £ 0.6 345+ 1.8 337+ 05 335+ 06 349 + 08 354+ 12 347 +05 349 + 1.1
Reti*' (%) 245 £ 043 2.12 + 025 2.29 £ 0.34 2.17 + 037 1.96 + 0.43 220 = 0.72 2.37 + 0.96 2.01 = 0.49
PLT*(K/uL) 1033 + 123 1030 + 159 1014 + 62 973 + 207 1042 + 101 1044 + 119 1080 + 77 1066 + 108
MPV>(fL) 73+06 71+£02 71+04 70£04 7005 69+04 70+03 67+£06

":White blood cell, *: Neutrophil, % Eosinophil, 4 Basophil, 5 Lymphocyte, 6. Monocyte, E Large unstained cell, 8. Percent of
neutrophil, % Percent of eosinophil, 1% Percent of basophil, " Percent of lymphocyte, "2 Percent of monocyte, B Percent of

large unstained cell, . Red blood cell, 15 Hemoglobin, 5. Red cell distribution width,
% Mean corpuscular hemoglobin, . Mean corpuscular hemoglobin concentration, 21, Reticulocyte, > Platelet, : Mean

1
volume,

platelet volume. Each Data is means + standard deviation of ten replicate tests.

17,

. 18
Hematocrit, ~: Mean corpuscular
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Table VI. Plasma coagulation time values of rats
Male Female
Group (mg/kg/day)
Gl G2 G3 G4 Gl G2 G3 G4
TEST ITEM 0) (500) (1,000) (2,000) 0) (500) (1,000) (2,000)
PT' 9.70 + 0.27 10.11 + 0.43 9.79 + 039 9.92 + 0.37 9.21 + 0.69 9.15 £ 0.52 9.40 = 0.46 9.05 + 0.47

APTT?

146 = 1.6

147 £09 150 = 1.1

15.0 £ 1.1

158 £ 1.6

162 £ 0.7 154+ 13 16,6 £ 1.0

'PT: Prothrombin time, APTT: Active partial thromboplastin time. Each Data is means + standard deviation of ten replicate tests.

Table VII. Serum biochemical values of rats

Male Female
Group (mg/kg/day)

TESTITEM () s 0000 (o) © G0 G000 o)
AST'(IU/L) 116 £ 36 125 +36 112+32 108 +36 127 +50 111 +28 116 +29 163 + 87
ALT*(IU/L) 36 £ 7 35+ 5 35+ 5 31£6 40+ 18 32+ 13 32+5 39+ 19
GGT’JUL) 04 +05 10+05 1.0*+00 06+05 07+05 09+03 09+03 09=06
ALP*(IU/L) 205+ 46 194 £50 199 £ 38 200+ 46 97 £ 16 127 £ 34 117 +42 93 + 37
BIL(mg/dl)  0.01 + 0.01 0.01 + 0.02 0.02* + 0.01 0.01 + 0.01 0.05 + 0.03 0.06 + 0.04 0.07 + 0.03 0.07 + 0.03
BUN’mg/dl) 159 + 15 176 £ 19 158 +35 177+ 1.5 184 +29 200 + 23 198 + 34 189 + 2.0
CRE'(mg/dl) 0.54 + 0.04 0.55 + 0.03 0.52 + 0.04 0.52 + 0.04 0.58 + 0.05 0.61 + 0.06 0.62 + 0.07 0.59 + 0.09
UAY(mg/dl) 1.1£03 13+04 10+£02 12+02 10£03 1.0+01 12+02 1.0=02
GLU’(mg/dl) 173 +£30 145 +20 158 £26 164 +38 140 = 16 131 £20 129 + 19 134 + 27
CHO"(mg/dI) 87 £ 17 72+ 21 82+20 80 +20 99+ 21 89 + 20 86 + 14 109 + 26
TG (mg/dl) 84 + 56 51 +29 62 +28 51 +24 47+20 41 £ 13 45 £+ 26 41 + 24
PRO"™(g/dl) 6602 64+02 66+03 65+03 73+06 70+03 71+04 7405
ALB"(g/dl) 26+01 25+01 26+01 26+02 31+03 30+02 30+03 32=+03

A/Gratio'  0.64 + 0.05 0.64 = 0.04 0.65 £ 0.04 0.67 + 0.05 0.73 + 0.06 0.76 = 0.05 0.72 + 0.06 0.76 + 0.04
LDH"”(U/L) 1252 + 796 1684 + 815 1178 + 590 1271 + 920 1032 + 521 1133 + 469 1282 + 701 1112 + 677
CPK'®(U/L) 612 + 390 795 + 369 550 + 305 545 + 328 454 + 223 541 + 263 605 + 300 566 + 362
Ca''(mg/dl) 95+03 93+02 91+06 93+04 98+03 95+04 97+01 9905
IP“‘(mg/dl) 7.8 £ 05 72+ 06 74 £05 7506 6311 6307 6413 65=+13
Mg”(mg/dl)  20+01 20+01 20+£02 20+01 22+01 22+01 22+02 22+0.l
Na’(mmol/L) 142 + 1 143 + 1 142 + 1 143 +1 144 +4 142 +3 144 £2 144 + 3
K'(mmolL) 51 +02 50+02 49+04 50+02 43+02 41+03 43+02 43+04
CI**(mmol/L) 106 +2 106 + 1 106 + 1 106 + 1 104 £3 106 + 1 106 +2 105 + 2

L. Aspartate aminotransferase,
bilirubin, % Blood urea nitrogen, 7. Creatinine, 8. Uric acid, %, Glucose,
Albumin, '"*: Albumin/Globulin ratio, ': Lactate dehydrogenase, '®: Creatine phosphokinase, ”: Calcium, ': Inorganic phosphorus,
9, Magnesium, 2, Sodium, 2, Potassium, 2. Chloride. Fach Data is means + standard deviation of ten replicate tests.

*: Significant difference compared with control group value, p<0.05

2 . .
. Alanine aminotransferase,

% Gamma(y)-glutamyl transferase, % Alkaline phosphatase, > Total

1% Total cholesterol, i, Triglyceride, 2. Total protein, 13
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Table VIII. Gross findings of rats

Kor. J. Pharmacogn.

Sex: Male
Group (mg/kg)
ORGANS SIGNS G1 (0) G2 (500) G3 (1,000) G4 (2,000)
All organs No gross finding detected 10 / 10 10 / 10 10 / 10 10 / 10
Sex: Female
Group (mg/kg)
ORGANS SIGNS G1 (0) G2 (500) G3 (1,000) G4 (2,000)
Skin Mass, right shoulder 10 / 10 10 / 10 1/10 10 / 10
Other organs No gross finding detected 10 / 10 10 / 10 9/ 10 10 / 10
Number of animals with the signs / Number of animals examined
Table IX. Absolute organ weight of rats
Male Female
Group (mg/kg/day)
ORGANS G1 (0) G2 (500) G3 (1,000) G4 (2,000) Gl (0) G2 (500) G3 (1,000) G4 (2,000)
Body weight® 566.41+ 54431+ 586.16+ 543.56+ 319.69+ 316.71+ 305.82+ 304.29+
Y Weig 62.12 53.67 5132 40.97 20.94 19.50 22.98 30.74
Testis 1.7917+ 1.8583+ 1.7545+ 1.8135+ 0.0476+ 0.0438+ 0.0512+ 0.0426+
(Lt.) 0.1327 0.1520 0.1568 0.2009 0.0123 0.0073 0.0098 0.0081
Testis 1.7982+ 1.8459+ 1.7601+ 1.8044+ 0.0489+ 0.0511+ 0.0494+ 0.0406+
(Rt.) 0.1415 0.1645 0.1748 0.1979 0.0142 0.0129 0.0091 0.0079
Prostate 0.8527+ 0.8780+ 0.7242+ 0.8754+ 0.6568+ 0.5605+ 0.6554+ 0.7103+
0.1725 0.1267 0.2263 0.2017 0.1619 0.0847 0.1972 0.2625
Spleen 0.8896+ 0.8537+ 0.8539+ 0.8208+ 0.5712+ 0.6186+ 0.5726+ 0.5294+
P 0.1286 0.1248 0.1021 0.1003 0.0855 0.0959 0.0847 0.1019
Liver 14.5113+ 12.9690+ 14.8369+ 13.4376+ 8.0568+ 7.7619+ 7.3338+ 7.8522+
v 3.2414 2.0135 1.5926 1.3790 1.0621 0.6176 0.6394 1.4874
Adrenal gland  0.0292+ 0.0306+ 0.0265+ 0.0316+ 0.0406+ 0.0430+ 0.0392+ 0.0351+
(Lt) 0.0046 0.0042 0.0044 0.0055 0.0083 0.0039 0.0051 0.0049
Adrenal gland 0.0257+ 0.0305+ 0.0289+ 0.0300+ 0.0383+ 0.0396+ 0.0362+ 0.0335+
(Rt) 0.0052 0.0057 0.0043 0.0047 0.0084 0.0047 0.0047 0.0054
Kidney 1.7248+ 1.6408+ 1.7149+ 1.7157+ 1.0722+ 0.9965+ 0.9421*+ 1.0799+
(Lt) 0.2522 0.1469 0.1454 0.1551 0.0973 0.0713 0.0872 0.1509
Kidney 1.7639+ 1.7207+ 1.7815+ 1.7813+ 1.1203+ 1.0508+ 0.9833*+ 1.1158+
(Rt) 0.2315 0.1893 0.1566 0.1845 0.0903 0.0800 0.0839 0.1635
Heart 1.6229+ 1.5482+ 1.6968+ 1.5835+ 1.0782+ 1.0613+ 1.0508+ 1.0339+
0.1358 0.1597 0.1883 0.1372 0.1256 0.0580 0.0891 0.1493
Lun 1.8276+ 1.8609+ 1.8306+ 1.7359+ 1.3982+ 1.3823+ 1.3142+ 1.3567+
& 0.1981 0.1183 0.1732 0.1397 0.1392 0.1201 0.1242 0.1402
Brain 2.1580+ 2.1884+ 2.1521+ 2.1457+ 2.0709+ 1.9770%+ 1.9691*+ 1.9978*+
0.1030 0.1240 0.0581 0.0951 0.0634 0.0592 0.1143 0.0411
Pituitary eland 0.0120+ 0.0133+ 0.0122+ 0.0130+ 0.0205+ 0.0187+ 0.0154+ 0.0189+
Y & 0.0035 0.0033 0.0041 0.0023 0.0057 0.0040 0.0029 0.0070
Thymus 0.2983+ 0.2590+ 0.2643+ 0.3100+ 0.2821+ 0.2591+ 0.2440+ 0.2491+
Y 0.0964 0.0838 0.0441 0.0755 0.0822 0.0663 0.0442 0.0481

Each Data is means + standard deviation of ten replicate tests.
Lt.: Left, Rt.: Right

% At necropsy
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Table X. Histopathological finding of rats
Sex : male
Group (mg/kg/day)
G1 (0) G4 (2,000)
ORGANS SIGNS
N % N %
No remarkable lesions 9/ 10 90 10 / 10 100
L' e _ . . . .
1ver Vacuolization, cytoplasmlc, perivascular, N 1/ 10 10 0/ 10 0
multifocal
No remarkable lesions 9/ 10 100 10 / 10 100
Pancreas
- Atrophy, focal + 1/10 10 0/10 0
No remarkable lesions 6/ 10 60 5710 50
Lung - Cell infiltration, inflammatory, + 3/10 30 4/ 10 40
- Bronchioloalveolar, focal/multifocal + 1/10 10 1/ 10 10
o No remarkable lesions 9/ 10 90 10 / 10 100
Pituitary
- Developmental anomaly, parsnervosa e 1/10 10 0/10 0
No remarkable lesions 9/ 10 90 10 / 10 100
Prostate . . ) . .
- Cell infiltration, inflammatory, interstitial — + 1/10 10 0/10 0
Other organs No remarkable lesions 10 / 10 100 10 / 10 100
Sex: female
Group (mg/kg/day)
Gl (0) G3 (1,000) G4 (2,000)
ORGANS SIGNS
N % N % N %
. No remarkable lesions 10 /10 100 9 /10 100
Kidney . .
- Hyaline cast, outer medulla, bilateral + 0/10 100 1/10 100
No remarkable lesions 9/ 10 90 10 /10 100
Adrenal gl. - i i i
g Cystic degeneratlor.l, zona fasciculata L 1/ 10 10 0/ 10 0
focal, unilateral
No remarkable lesions 5/ 10 50 9/ 10 90
Lung - Cell infiltration, inflammatory,
bronchioloalveolar, focal/multifocal £ 57100 50 1710 %0
No remarkable lesions 10 / 10 100 0/1 0 10 / 10 100
Skin - Adenocarcinoma, mammary gland origin ,/~ 0/ 10 0 1/1 100 0/ 10 0
- Cyst, pars nervosa and pars intermedia + 1/10 10 0/10 0
o No remarkable lesions 9/ 10 90 10 / 10 100
Pituitary
- Developmental anomaly, parsnervosa + 1/10 10 0/10 0
Other organs No remarkable lesions 10 / 10 100 10 / 10 100

N: Number of animals with the signs / Number of examined animals

v : present, £ minimal, +: mild, gl= gland, LN= lymph node

XIS ZA Al O 9 HI|EE - ghg e
Ozt 2 2,000 mgkg/day Fo 2] 7] -2Ae tigh =
Auelstd AV 7 B9 F9) AT LY T
3 sK(vacuolization, cytoplasmic, perivascular, multifocal),
Aol 24 913 (atrophy, focal), F-21 Sdtioll H= A

o] A ¢ WA (cystic degeneration, zona fasciculata,

focal, unilateral), 217 B2 $dof 4= o] FeldS
= (hyaline cast, outer medulla, bilateral), SF2]QFAe]] =+
243 GSAHE H-f(cell infiltration, inflammatory, focal), |
ShrAl 417 HF-of S99 (cyst, pars nervosa and pars
intermedia), > SF<FA 2173 F-2o] 2§ o] A(developmental
anomaly, pars nervosa), M 7Hel AFAE HF(cell
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infiltration, inflammatory, interstitial) 5] 7o) T o
2 2= TH(Table X).

T HHE Zdredol] o)dh 59575} F52d 7 (No Observed
Adverse Effect Level, NOAEL) % 3477](target organ)e
¥ 918k AAIEIRAEE. Sprague-Dawley(SD) A5
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T4 2 2AW T AAER, ¢4 1,000 mg/kg/day
o] 7 1/10 HolA #2E QE2Z o7 i vF &=
A feEe AdEo® FERIEATE g e A Sold
AR F4 FE MY SD AlES] R=olA &4
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