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Evaluation of Anticancer Activity and Toxicity of Tocotrienol Extracted
from Rice Bran

Young—-Sang Lee and Yong- Ho Kim'

Dept of Biological Resources and Technology, Soonchunhyang Univ., Asan-si, Chungnam 336-745, Korea

ABSTRACT Rice is the most important crop in Korea
and its annual production of 5.2 million ton is followed by
over 0.5 million ton of bran as by-products of milling
process. Although rice bran contains various nutritious and
pharmaceutical compounds, rice brans are rarely utilized as
functional food sources in Korea. In recent, tocotrienols are
well known having distinctive pharmaceutical effectiveness.
So tocotrienols extracted from rice bran oil were evaluated
about pharmaceutical function. The ICsy of tocotrienols
products against liver cancer, HepG2 cells were 149 mg
mL”, indicating anticancer activity of final products. By
ammal feeding tests, the final products containing toco-
trienols did not induce any toxicity signs in mortality,
incidence of clinical signs, body weight, etc. after a single
oral administration, which proved safety of the tocotrienol
products. In conclusion, tocotrienol extracted from rice
bran has pharmaceutical activity without any toxic effects,
which is also suggested tocotrienol products may be a good
fortifying nutrition for the health and medical care.

Keywords : tocotrienol, rice bran, pharmaceutical activity,
toxicity, cancer
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Table 1. Grouping of experimental animals.

Gro Gend No. of Animal Dose
up naer animals number (mg/kg)
G! (blank Male 2 1~2 0
control) Female 2 13~14 0
G2 Male 2 3~4 250
Female 2 15~16 250
&3 Male 2 5~6 500
Female 2 17~18 500
Ga Male 2 7~8 1,000
Female 2 19~20 1,000
G5 Male 2 9~10 1,500
Female 2 21~22 1,500
Gs Male 2 11~12 2,000
Female 2 23~24 2,000
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Fig. 1. Viability of HepG2 cells treated with final products
containing tocopherol and tocotrienol extracted from
rice bran.

Table 2. Mortality in rats after single oral administration of final product.

Number of death

Dose No. dead/ - ;
(mg/kg)  No. dosed Days after dosing
0 1 2 3 4 5 6 7 8-14 LDsp value
0 0/2 0 0 0 0 0 0 0 0 0
250 0/2 0 0 0 0 0 0 0 0 0
Male 500 0/2 0 0 0 0 0 0 0 0 0
1,000 0/2 0 0 0 0 0 0 0 0 0
1,500 0/2 0 0 0 0 0 0 0 0 0
2,000 0/2 0 0 0 0 0 0 0 0 0 > 2,000 mg/kg
0 0/2 0 0 0 0 0 0 0 0 0
250 0/2 0 0 0 0 0 0 0 0 0
Female 500 0/2 0 0 0 0 0 0 0 0 0
1,000 0/2 0 0 0 0 0 0 0 0 0
1,500 0/2 0 0 0 0 0 0 0 0 0
2,000 0/2 0 0 0 0 0 0 0 0 0 > 2,000 mg/kg
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Table 3. Incidence of clinical signs in rats after single oral administration of final products.

Dose level (mg/kg)

Day Signs observed
0 250 500 1,000 1,500 2,000
0 Appears normal 4/4* 4/4 4/4 4/4 4/4 4/4
1 Appears normal 4/4 4/4 4/4 4/4 4/4 4/4
2 Appears normal 4/4 4/4 4/4 4/4 4/4 4/4
3 Appears normal 4/4 4/4 4/4 4/4 4/4 4/4
4 Appears normal 4/4 4/4 4/4 4/4 4/4 4/4
5 Appears normal - 4/4 4/4 4/4 4/4 4/4 4/4
6 Appears normal 4/4 4/4 4/4 4/4 4/4 4/4
7 Appears normal 4/4 4/4 4/4 4/4 4/4 4/4
8 Appears normal 4/4 4/4 4/4 4/4 4/4 4/4
9 Appears normal 4/4 4/4 4/4 4/4 4/4 4/4
10 Appears normal 4/4 4/4 4/4 4/4 4/4 4/4
11 Appears normal 4/4 4/4 4/4 4/4 4/4 4/4
12 Appears normal 4/4 4/4 4/4 4/4 4/4 4/4
13 Appears normal 4/4 4/4 4/4 4/4 4/4 4/4
14 Appears normal 4/4 4/4 4/4 4/4 4/4 4/4
*; Number of animals with the sign/Number of animals examined
Table 4. Body weight changes in rats after single oral administration of final products.

Dose Body weight (g) Gain

(mg/kg) 0 day 1 day 3 day 7 day 14 day
0 244.14 272.15 288.55 311.26 355.05 110.91
250 247.58 271.06 282.44 298.77 339.68 92.10
Male 500 245.90 269.83 282.97 301.19 34541 99.52
1,000 249.91 275.70 292.36 317.12 650.67 100.76
1,500 247.28 269.95 280.21 190.77 320.62 73.34
2,000 246.66 269.08 280.82 296.49 334.08 87.43
0 184.69 201.85 207.38 215.52 227.68 43.00
250 185.95 200.76 206.53 21597 234.70 48.75
Female 500 185.99 201.97 204.23 212.87 234 45 48.46
1,000 184.34 201.12 205.15 207.86 225.74 41.40
1,500 188.66 203.91 214.83 221.88 238.73 50.07
2,000 184.34 204.05 208.22 213.75 232.35 48.01
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Table 5. Gross findings in rats after single oral administration of final products.

Dose Gross observation Frequency
(mg/kg) Location Gross findings Death Survivors
0 No gross findings 0/0* 2/2
250 No gross findings 0/0 12
Lung Diffused dark red spots 0/0 12
Male 500 No gross findings 0/0 172
Testis Atrophy 0/0 172
1,000 No gross findings 0/0 2/2
1,500 No gross findings 0/0 2/2
2,000 No gross findings 0/0 212
0 No gross findings 0/0 12
Diffused dark red spots 0/0 172
250 No gross findings 0/0 2/2
Female 500 No gross findings 0/0 2/2
1,000 No gross findings 0/0 2/2
1,500 No gross findings 0/0 02
Diffused dark red spots 0/0 22
2,000 No gross findings 0/0 2/2

*; Number of animals with the sign/Number of animals examined.
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