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Abstract

Lindera obtusiloba Blume (LLO), which is widely distributed in Korea, Japan and China, has traditionally been
used as a popular folk medicine for the treatment of fever, abdominal pain, bruise and extravation. The purpose
of this study was to examine the toxicities of the single and 14-day repeated doses in Sprague-Dawley rats
orally administrated with LO at doses of 0, 500, 1000, 2000 (14-day repeated toxicity test) and 5000 (single
toxicity test) mg (dry weight)/kg of body weight/day. The results showed that there was no difference in body
weight change, food intake, water consumption, or organ weight among different dose groups. Also we observed
no death and abnormal clinical signs during the experimental period. Between the groups orally administered
LO and the control group, there was no statistical significance in hematological test or serum biochemical values.
There were no evidences of histopathological alteration as well as abnormal gross finding mediated by single
and 14 days treatments with LO. These results suggest that no observed adverse effect level (NOAEL) of the
oral application of LO was considered to be more than 2000 mg/kg in rats under the conditions employed in

this study.
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Table 1. Mortality of SD rats orally administered with Lindera obtusiloba Bl. extract for single toxicity test

Group summary of mortality

Days on test

Male and female

Dose (mg/kg) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 a 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

b 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5000 a 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

b 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a=Number animals alive at the start of each study day.
b=Number of mortalities during each study day.

Table 2. Mortality of SD rats orally administered with Lindera obtusiloba Bl. extract for 14-day repeated toxicity test

Group summary of mortality

Days on test

Male and female

Dose (mg/kg) 1 2 3 4 5 6 7 3 9 10 11 12 13 14 15
0 a 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

b 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

500 a 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

b 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1000 a 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

b 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2000 a 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

b 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

a=Number animals alive at the start of each study day.
b=Number of mortalities during each study day.
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Table 3. Clinical signs of SD rats orally administered with Lindera obtusiloba Bl. extract for 14-day repeated toxicity test

Group summary of mortality

Days on test

Male and female

Dose (mg/kg) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 a 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

b 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

500 a 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

b 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

1000 a 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

b 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

2000 a 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

b 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

a=Number of animals with sign (Normal).
b=Total number of animals observed.

Table 4. Body weights of SD rats orally administered with Lindera obtusiloba Bl. extract for 14-day repeated toxicity test

Summary of body weights (g)

Dose (mg/mL)

Period Group 0 500 1000 2000
Dav 1 Male 1573457 161.8+75 1586+37 1612436
ay Female 139.1+46 138.2+4.02 138.1+52 136.3+77
Day 5 Male 196.1+8.0 205.6+7.2 200.4+5.6 201.0+45
v Female 1583+5.6 159.8+5.6 157.0+82 158.7+11.7
Dav 10 Male 9236.2+11.7 246.4+9.2 2412+86 240.4+5.0
y Female 175.7+6.2 175.6+10.2 1712+10.3 176.6+14.1
Dav 13 Male 957.1+11.3 2672+11.4 262.6+9.0 958.6+6.1
y Female 181.8+12.0 184.1+8.2 1834+75 1815+14.8
Dav 15 Male 260.2+12.1 2689+13.1 264.8+9.7 260.2+5.0
ay Female 184.0+69 186.3+9.3 1883+10.9 184.3+14.0
37.00+447= Zt 25 ol o &t xpolrh #EE =] ¢k 710 A, #H, A A v, AL/ dAhdE rRR]
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Table 5. Organ weights in SD rats orally administered with Lindera obtusiloba Bl. extract for 14-day repeated toXicity test

Male dose (mg/kg)

Female dose (mg/kg)

Organs

0 500 1000 2000 0 500 1000 2000
Thymus 0.83+0.23 0.88+0.19 0.76+0.10 0.68+0.18 0.62+0.14 0.62+0.10 0.50+0.11 0.65+0.10
Lung 1.35+0.18 1.43+0.10 1.40+£0.04 1.31£0.07 1.19+0.16 1.04+0.52 1.11£0.06 1.08+0.09
Heart 1.01+0.07 1.08+0.12 1.09+£0.09 0.96+0.13 0.79+0.07 0.76+0.10 0.80£0.08 0.79+0.05
Kidney 2.15+0.17 2.38+0.16 2.28+£0.04 2.25+0.14 1.60+0.22 1.59+0.16 1.54+0.10 1.63+0.17
Liver 9.84+0.85 10.01+0.95 10.36%+0.82 9.48+0.21 6.60+0.87 6.184+0.58 6.40+0.44 6.08+0.57
Spleen 0.70+0.05 0.76+0.12 0.74+0.09  0.70%£0.10 0.51+0.03 0.51+0.04 0.54+0.14 0.50+0.08
Testis/Ovary  2.84+0.10 2.97+0.17 2.80+£0.30 2.95+0.20 0.12+0.01 0.13+0.02 0.12+0.04 0.12+0.01

Values are presented as means=®=SD for 5 rats.
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Table 6. Hematological values in SD rats orally administered with Lindera obtusiloba Bl. extract for 14-day repeated toxicity
test

Parameter Male dose (mg/kg) Female dose (mg/kg)
0 500 1000 2000 0 500 1000 2000

WBC (10%mm®)  46+15 56+1.9 42+1.2 59406 40+05 33+1.1 34+15 36+1.6
RBC (10°mm®  7.3+03 73403 71402 73403 7.840.3 7.8+0.3 75+0.3 74403
Hb (g/dL) 151405 15.4+0.6 14.9+04 155+0.8 159404  16.1%04 155+05 152406
HCt (%) 465+2.2 46.6+29 462+14 472423 476+07 474409 46.0+2.0 452+2.1
MCV (1) 63.7£1.6 63.8+2.2 64.7+0.7 64.6+2.1 61.3+23  60.7+22 612+15 61.0+1.1
MCH (pg) 20.7+£0.5 21.1+06 20.940.4 21.24+0.4 206+05  20.7+0.7 20.6+0.4 205+0.2

MCHC (g/dL) 32.4%+1.0 33.2+0.9 32.3+0.6 329+0.6 33.5+06  341+09 33.8+0.6 33.6+£04
PLT (10°/mm®) 1421.0+235.8 1493.2+267.2 1534.4+180.5 1545.8+76.0 1476.25+57.6 1351.8+145.2 1442.4+1715 1322.4+239.1

Values are presented as means=*SD for 5 rats.
WBC, white blood cell count; RBC, red blood cell count; Hb, hemogloblin concentration; HCt, hematocrit; MCV, mean corpuscular
volume; MCHC, mean corpuscular hemoglobin concentration; PLT, platelet.

Table 7. Serum biochemical values in SD rats orally administered with Lindera obtusiloba Bl. extract for 14-day repeated
toxicity test

Parameter Male dose (mg/kg) Female dose (mg/kg)

0 500 1000 2000 0 500 1000 2000
T.P (g/dL) 6.1+0.1 6.1+0.4 6.0+0.1 6.2+0.1 6.1£0.2 6.2+0.3 6.2+0.3 6.1+0.1
ALB (g/dL) 3.9+0.1 3.8+£0.2 3.9+0.0 3.9=%0.1 4.0%0.2 4.0=+0.1 3.9+0.2 3.9=+0.1
GLU (g/dL) 1526+11.2 153.8=%10.2 145.0%+4.8 154.8+11.0 1452+99 1386=*154 14.8+14.0 138.0*=14.6
CHOL (mg/dL) 74.4+45 72.8+3.9 726+3.6 75.4+6.6 79.4+5.7 80.6+7.1 77.4+8.3 75.0%+3.7
T.BIL (mg/dL) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
GPT (IU/D) 454+5.1 452+4.3 42.8+3.9 42.0+£3.7 43.0+7.9 40.4+8.1 38.0+7.1 39.0+4.4
GOT (IU/D 123.8+16.0 112.2+106 1282+6.6 1252+156 119.0+21.7 1286+156 1248+205 1194+125
ALP (IU/T) 318.6+43.1 3384%422 3486+£319 332.8*£255 2062+27.0 1942=x415 213.0%£482 197.4+37.6

Values are presented as means=®=SD for 5 rats.
T.P, total protein, ALB, albumin; GLU, glucose; CHOL, total cholesterol; T.BIL, total bilirubin; GPT, glutamate pyruvate
transaminase; GOT, glutamate oxaloacetate transaminate; ALP, alkaline phosphatase.
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Fig. 1. Representative microscopic findings of the liver of SD rats orally administered with Lindera obtusiloba Bl. extract
for 14 days. The samples (a) through (d) are from female, and samples (f) through (h) are from male. (a) 0 mg/kg; (b) 500 mg/kg;
(c) 1000 mg/kg; (d) 2000 mg/kg; (e) 0 mg/kg; (f) 500 mg/kg; (g) 1000 mg/kg; (h) 2000 mg/kg (hematoxylin—eosin stain, x200).

Fig. 2. Representative microscopic findings of the kidney of SD rats orally administered with Lindera obtusiloba Bl. extract
for 14 days. The samples (a) through (d) are from female, and samples (f) through (h) are from male. (a) 0 mg/kg; (b) 500 mg/kg;
(c) 1000 mg/kg; (d) 2000 mg/kg; (e) 0 mg/kg; (f) 500 mg/kg; (g) 1000 mg/kg; (h) 2000 mg/kg (hematoxylin-eosin stain, x 100).
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