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Fig. 1. Concentrations of a-tocopherol, y-tocopherol,
a-tocotrienol and y-tocotrienol in the skin, liver, kid-
ney and plasma of rats, nude mice and hairless mice.
Values are means=S8E. n=6. Rats were led the diet for
8 wl, and both nude mice and hairless mice were [ed
the diet for 4 wk. The animals were killed after [asting
for 24 h.

Ikeda S. et al., J. Nutr Sci Vitaminol., 46, 141-143 (2000).



ver.11.0 TW
5-1
LDL
Qureshi ® 7 Tan ¥
HDL- LDL-
Watkins
1. 4 8 (AHA) 1
V_
4 36 5
2% 24
4 (a- 40 mg a-
48 mg y- 112 mg o- 40 mg)
10
y- 8 y-
(200 mg) 13
B, HDL- A-1

Qureshi A.A. et al., Lipids, 30, 1171-7 (1995).
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Fig. 2. Time-dependent impacts of American Heart Association Stepl Diet (AHA) dietary regimen, Palmvitee
and y-Tocotrienol on serum cholesterol levels of hypercholesterolemic adult subjects. Differences between

values on each plotted line which do not share a letter are significant (P<0.05).



(Onyze)

ver.11.0 TW

2.
) TRF
15 LDL 8 ApoB 10 25
31
TRF
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Tan D.TS. et al., Am. J. Clin. Nutr., 53. 1027S-30S (1991).
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Table 1. Effect of daily addendum of Palm Tocotrienols or Rice Bran Non-saponifiables (RBN)
upon serum lipids in hypercholesterolemic subjects (mmol/L)

Palm tocotrienols (n=25) RBN

Baseline 3yr p Start 12 mo p
Cholesterol 6.05 £ 0.03 6.18+0.33 n.s. 6.18 +£0.33 5.31+0.20 0.05
LDL cholesterol 4.24 +0.03 4.28 £0.37 n.s. 4284037 3.40+0.18 0.05
HDL/cholesterol 0.17+0.01 0.17£0.02 n.s. 0.17£0.02 0.24+0.02 0.05
Triglyceride?’/HDL 2.70 +£0.58 2.16 £ 0.35 n.s. 2.16 £0.35 1.21 £0.21 0.05

Palm placebo (n=25) RBN placebo

Baseline 3yr p Start 12 mo p
Cholesterol 5.90+0.16 5.70 +0.21 n.s. 5.70 £0.21 6.06 +£0.32 n. s.
LDL cholesterol 4.19+0.14 3.95+0.18 n.s. 3.95+0.18 4.05+0.31 n.s.
HDL/cholesterol 0.20+0.14 0.21 £0.06 n.s. 0.21 +£0.06 0.22 +0.01 n.s.
Triglyceride’/HDL 1.80 £ 0.35 1.54+0.31 n. s 1.54+0.31 1.55+0.20 n.s.

Watkins T. R. et al., Environmental & Nutritional Inte

ractions, 3. 115-122 (1999).
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LDL- Qureshi '?
(TRF>s
86.9% ) 25, 50, 100, 200 mg/
100 mg/
5. 90 18 5 35 1
2 (AHA) -1
3 AHA -1
(TRF 5 86.9 ) 25,50, 100, 200 mg/
TRF25 100 mg/ AHA -1
HDL- A1 LDL-
B TRF2 100 mg/
20 LDL- 25 14
(p<0.05) 12 HDL- A1
14 (p<0.02) 100 mg TRF,5 + AHA -1
Table 2. Effects of AHA Step-1 diet and different of TRF,s on serum lipid parameters in
hypercholesterolemic human subjects
Treatments Total LDL- Apolipo Triglycerides HDL- Apolipo
cholesterol cholesterol Protein B cholesterol protein A1l
(mmol/l) (mmol/l) (g/) (mmol) (mmol/l) (g/)
Baseline 6.79 + 0.45%° 5.98 +0.48° 0.85+0.11° 2.85+0.86 0.79 £ 0.16* 1.10 £ 0.16°
(100.00) © (100.00) (100.00) (100.00) (100.00) (100.00) ©
AHA Step-1 diet 6.50 + 0.32° 5.66 + 0.42%° 0.81+0.10° 2.73 +0.83° 0.82+0.16 1.12+0.16™
(95.71) (95.04) (95.33) (95.72) (103.89) (102.19) ©
AHA Step-1 diet 6.12+0.39° 5.28 +0.44° 0.79 £0.01*° 2.71 +0.83" 0.84 + 0.15%"¢ 1.12£0.17*
+TRF,s 25mg (90.12) (88.72) (94.31) (95.01) (107.16) (102.32)
AHA Step-1 diet 5.66 + 0.45¢ 4.72 £ 0.48° 0.76 + 0.02*° 2.52+0.81° 0.90 + 0.14%¢ 1.22+£0.17*
+TRF,s 50mg (8.44) (79.33) (86.27) (88.30) (105.12) (111.11)
AHA Step-1 diet 5.46+0.51° 4.49 +0.54° 0.73 £ 0.06° 2.51+0.81° 0.93 £0.12°¢ 1.25+0.18"¢
+TRF,s 100mg (80.42) (75.39) (86.27) (88.20) (118.76) (113.78)
AHA Step-1 diet 5.52+0.47° 4.55+0.50° 0.74 £ 0.04° 2.53 +0.82° 0.91 £0.12°¢ 1.25+0.18%
+TRF,s 200mg (81.25) (76.50) (88.83) (88.83) (115.52) (113.43)

Superscripted letters a-c : values in a row not sharing a common superscript letter are significantly different.
 Time of drawing blood was 08:00 h. The subjects were fasted for 12 h before samples were kaken.

® Data expressed as means#=SD  (standard deviation)
¢ Percentage with respect to baseline values are in parentheses.

; n=18 per group.
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Fig. 3 The dose dependent decreases of TRF,s plus AHA Step-1 Diet on the concentrations of
serum total cholesterol and LDL-cholesterol as compared to their respective baseline values.

Qureshi A.A. et al., Atherosclerosis, 161, 199-207 (2002).
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Table 3. Comparison of change in carotid stenosis
in groups receiving tocotrienols or placebo for six and twelve months®
Antioxidant Placebo
Six months
Marked regression 1 0
Regression 5 0
No change 18 20
Progression 1 2
Marked progression 0 3
Total number 25 25
Twelve months
Marked regression 1 0
Regression 6 0
No change 16 15
Progression 2 6
Marked progression 0 4
Total number 25 25
"Data expressed as number of subjects per category.
Tomeo A.C. et al., Lipids, 30, 1179-83 (1995).
5-4
Nesaretnam 2
50
Guthrie 13) Tamoxifen
Azoxymethane (Table 5)
( )
7. (TRF)
MDA-MB-435 (PE) TRF a-
TRF 180 pg/L 50 a- 1000 pg/L
180 pg/L 500 pg/L TRF a-
TRF 50 a-
TRF PE

TRF a-

Nesaretnam K. et al., lipids, 30, 1139-43 (1995).
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TRF a-

o-

MDA-MB-435

Table 4. Inhibition of proliferation MDA-MB-435 cells by TRF

and its components, with and without tamoxifen®

Inhibitor ICso  (pg/ml)
a-Tocopherol > 1000
TRF 180+3
a-Tocotrienol 90+ 3
v-Tocotrienol 30+2
6-Tocotrienol 90+ 3
Tamoxifen 90 +£4
TRF + Tamoxifen 39+£0.2
a-Tocotrienol + Tamoxifen 1.5+£0.05
v-Tocotrienol + Tamoxifen 1.9+ 0.02
d-Tocotrienol + Tamoxifen 5.9+0.1

* Estrogen receptor-negative MDA-MB-435 human breast cancer cells were
cultured with or without various concentrations of the test compounds. The
concentration required to inhibit cell proliferation by 50% was determined, as

measured by the incorporation of [*H]thymidine into DNA. The experiments were

done in triplicate, and the results are averages of three experiments. Values are

given as average = SEM.
Guthrie N. et al., J. Nutr., 127, 544S-8S (1997) .

Table 5. Incidence of ACF in each group

Group (treatment) No. of rats ACF/colon Large ACF/colon
(over 4 crypts)
1 (AOM alone) 8 62.7+14.9 8.5+3.6
2 (AOM + 0.038%a-tocopherol ) 6 33.9+6.9# 1.8+ 1.7#
3 (AOM + 0.005%0ORYZA TOCOTRIENOL) 4 50.3 £ 13.9# 3.4+ 1.3#
4 (AOM + 0.025%0ORYZA TOCOTRIENOL) 9 48.4 + 13.9# 2.5+ 1.5#
5 (AOM + 0.1%0RYZA TOCOTRIENOL) 8 41.3 + 12.2# 1.5+ 1.4#
6 (0.1%0RYZA TOCOTRIENOL) 4 0 0
7 (basal diet) 4 0 0

# Significantly different from group 1 by Student’s or Welth’s t-test

10
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Fig. 4. Ascorbate-Fe’"-induced lipid peroxidation
in rat brain mitochondria as a function of time
with and without TRF, as assessed by TBARS.
The concentration used was 5 uM and values are
mean=SE from 5 experiments.
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Fig. 6. The photosensitisation-induced lipid
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was used at a concentration of 50 uM.
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Fig. 5. AAPH-induced lipid peroxidation in rat
brain mitochondria as a function of
concentration of TRF and a-tocopherol.
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Fig. 7. Protein oxidation of brain mitochondria
and inhibition by a-tocopherol and TRF as a
function of time. Oxidative damage was induced
by the ascorbate-Fe®" system. The concentration
of TRF was 5 uM.
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Kamat J.P. et al., Neurosci. Lett., 195, 179- 82 (1995).
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Fig. 8. Inhibition of lipid peroxidation in rat liver microsomes by alpha-tocopherol and
alpha-tocotrienol. Microsomal suspensions were preincubated with chromanols for 15 min

at 25
stopped after 5 min. Other conditions as in Methods.

after which lipid peroxidation-inducing system was added. The reaction was

Serbinova E. et al., Free Radic. Bio. Med., 10, 263-75 (1991) .
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E a- Y- in vitro in vivo
LDL
LDL
- a- G_
Suarna C. et al., Biochimica et Biophysica Acta, 1166, 163-70 (1993).
12.
(TRF)
5% TRF polyethlene glycol-400 (PEG) 20 pl PEG 20 pl
(2.8 mW/cm? for 29 mi: 3 MED) TRF
a- Y- 28+16 130108 - Y- 80+50 51+36
a-
E TRF
PEG E E
PEG TRF
Weber C. et al., Free Radic. Bio. Med., 22, 761-9 (1997).
13. E ( ) Q (
)
uv HPLC
-9 (81 £ 29 nmol/g) (42 + 16 nmol/g)
-9 (301 £ 123 nmol/g) (244 £ 22 nmol/g)
-9 (41 £ 16 nmol/g) -9 (46 + 18 nmol/g) a-
(5.4 £ 0.1 nmol/g)
a- 20 nmol/g E Y- 0.2 0.4 nmol/g
a- 0.1 nmol/g y- 0.2 nmol/g
15 1 Y-
E ( TRF) E
uv
5 TRF -400 (PEG) 20yl 2
PEG 2 2 1 uv (2.8 mW/cm?
29 ) E a- 9.0 + 1.0 nmol/g skin y-
0.44 +0.03 a- 0.48 +0.07 y- 0.92 +0.03
TRF E a- 201 = 70 nmol/g skin y- 37
+15 a- 53+ 25 y- 50 + 24 uv E
(p<0.01) TRF 7 30

13
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Fig. 9. a-tocopherol, a-tocotrienol, y-tocopherol and y-tocotrienol contents of murine skin.

Traber M. G. et al., Asia Pacific J. Clin. Nutr., 6(1) , 63-67 (1997).
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5-6

30

Kawakami

46 (1997)
Kawakami, Y., Tsuyoshi, T., Nakagawa, K., Miyazawa., Biosci. Biotechnol. Biochem., 71(2) ,
464-471, 2007
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Fig.10. Protective action of ORYZA TOCOTRIENOL for cell damage
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Fig.12. Hyaluronic acid production on normal human dermal fibroblasts of ORYZA
TOCOTRIENOL

17



(Onyze)

ver.11.0 TW
5-10 (in vivo)
( )
(
) 4
7
(p 0.01)
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Fig.13. Inhibition of pigmentation by ORYZA TOCOTRIENOL

18



(Onyze)

ver.11.0 TW
5-11
Qureshi 19) (desmethyl tocotrienol
didesmethyl tocotrienol) a-, B-, y- 0-
14, a-, B-, y-, 6-
HPLC
UV IR NMR CD MS
desmethyl tocotrienol [3,4-dihydro-2-methyl-2- (4,8,12-trimethyltrideca-3’ (E) ,7’
(E) ,11’-trienyl-2H-1-benzopyran-6-ol) ] didesmethyl tocotrienol [3,4-dihydro-2-
(4,8,12-trimethyltrideca-3’ (E) ,7’ (E) ,11’-trienyl-2H-1-benzopyran-6-ol) ]
LDL
HMG-CoA-
a- a-, B-, y-, 6-
B16
H H
CH, GMs CHs CHs CH, CH, CHs
o & & Z CH, o & & Z>CH,
Desmethyl-tocotrienol Did esmethyl-tocotrienol

Qureshi A. A. et al., J. Agric. Food Chem., 48, 3130-3140 (2000) .

. Saiko Ikeda et al., J. Nutr Sci Vitaminol., 46, 141-143 (2000)

. Maurizio Podda et al., J.Lipid Res., 37, 893-901 (1996)

. Maret G. Traber et al., Lipids, 33(1) , 87-91 (1998)

. Lester Packer et al., J.Nutr., 131(2) , 369S-373S (2001)

. Masaki T., et al., Lipids, 39(5) , 469-474 (2004)

. Qureshi A. A. et al., lipids , 30, 1171-7 (1995) .

. Qureshi A.A. et al., Am J Clin Nutr., 53, 1021S-6S (1991)

. Tan D.TS. et al., Am. J. Clin. Nutr., 53. 1027S-30S (1991)

. Watkins T.R. et al., Environmental & Nutritional Interactions, 3:115-122, 1999
10. Qureshi A.A. et al., Atherosclerosis, 161, 199-207 (2002)

11. Tomeo A. C. et al., lipids , 30, 1179-83 (1995) .

12. Nesaretnam K. et al., Lipids 30, 1139-1143 (1995)

13. Guthrie N. et al., J. Nutr., 127, 544S-8S (1997) .

14. Kamat J.P. et al., Neurosci. lett., 195, 179- 82 (1995) .

15. Serbinova E. et al., Free Radic. Bio. Med., 10, 263-75 (1991) .

16. Suarna C. et al., Biochimica et Biophysica Acta, 1166, 163-70 (1993) .
17. Weber C. et al., Free Radic. Bio. Med., 22, 761-9 (1997) .

18. Traber M. G. et al. Asia Pacific J. Clin. Nutr., 6 (1) , 63-67 (1997)

19. Qureshi A.A. et al., J. Agric. Food Chem., 48, 3130-3140 (2000)
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7.
25 60 mg/day
( ) 160 380 mg day
-30G ( ) 120 280 mg day
-40 ( ) 90 210 mg day
-70 ( ) 63 150 mg day
-90 ( ) 42 100 mg day
-P15CD ( ) 320 750 mg day
-P27CD ( ) 140 330 mg day
-L10 ( ) 420 1000 mg day
8.
8-1 (LD50)
30¢g 5 ICR 5000 mg/kg 23 £2
50+£10 14
LDs ( ) 5000 mg/kg
240 mg 18 24
(11, 20)

11. Tomeo A.C. et al., lipids, 30, 1179-83 (1995) .
20. Kooyenga DK. et al., Asia Pacific. J. Clin. Nutr., 6(1) , 72-5 (1997) .

8-2 ( )
22 61 13 22 54 7
90  0.025 g 1 cm 48
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8-3
-90
498
19 8 24 13952
-90
19 12 25 16468
9,
10.
5kg ( )
-30G 15 kg ( )
-40
-70
1 kg
-90
-P15CD 5 kg
-P27CD
5 kg
-L10
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11.
12.
-30G
-40
-70
-90
—-L10
-P15CD
-P27CD
*
-30G
-40
-70
-90
-L10 -10
INCI
Oryza Sativa (rice) Bran Oil
Tocotrienols
Tocopherol
Glycerin
-10 Polyglyceryl-10 Oleate
Water
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( )
(Oryza sativa Linne)
16.0
0.01 g 10 ml 2 ml 75
15
- 30.0 (HPLC)
16.0
o- 9.0
- 7.0
Y- 9.0
10.0 meq/kg ( )
(1) 20¢g 20 ml
(2) 10 ppm ( )
3) 1 ppm ( )
1x10° g ( )
- (
)
- ( BGLB )
100 30
23
16
14
9
6
2
100
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| -30G
«C )
(Oryza sativa Linne)
22.0%
0.01 g 10 ml 2 ml 75
15
y- 20.0 (HPLC)
22.0
30.0
10.0 meq/kg ( )
(D) 20¢g 20 ml
(2) 10 ppm ( )
3) 1 ppm ( )
1x10° g ( )
- (
)
- ( BGLB )
100 30
23
22
9
8
6
2
100

25



(Onyze)

ver.11.0 TW
| 40
«C )
(Oryza sativa Linne)
22.0 %
0.01¢g 10 ml 2 ml 75
15
v- 13.0 (HPLC)
24.0
40.0
10.0 meq/kg (
D 20¢g 20 ml
(2) 10 ppm ( )
3) 1 ppm ( )
1x10° g ( )
- (
)
- ( BGLB
100 27
24
20
16
7
4
2
100

26



(Onyze)

ver.11.0 TW
| -70
«C )
(Oryza sativa Linne)
40.0 %
0.01 g 10 ml 2 ml 75
15
70.0 (HPLC)
40.0
o- 14.0
v- 24.0
2.0
10.0 meq/kg ( )
(1) 20¢g 20 ml
(2) 10 ppm ( )
3) 1 ppm ( )
1x10? g ( )
- (
)
( BGLB )
100 40
30
13
10
4
3
100

27



(Onyze)

ver.11.0 TW
| -90
«C )
(Oryza sativa Linne)
60.0 %
0.01 g 10 ml 2 ml 75
15
90.0 (HPLC)
60.0
10.0 meq/kg ( )
@8 20¢g 20 ml
(2) 10 ppm ( )
3) 1 ppm ( )
1x10° g ( )
- (
)
( BGLB )
100 60
30
5
3
1
1
100

28



(Onyze)

ver.11.0 TW
| -P15CD |
( )
(Oryza sativa Linne)
8.0
15.0 (HPLC)
8.0
10.0 (g 105 2 )
(1) 10 ppm ( )
(2) 1 ppm ( )
1x10° g ( )
1x10 g (
)
( BGLB )
30
50
20
100

29



(Onyze)

30
50
20

100

30

ver.11.0 TW
| -P27CD |
( )
(Oryza sativa Linne)
18.0
27.0 (HPLC)
18.0
10.0 (g 105 2 )
(1) 10 ppm ( )
(2) 1 ppm ( )
1x10° g (
- 1x10? g (
)
( BGLB



(Onyze)

ver.11.0 TW
| -L10
«C )
(Oryza sativa Linne)
7.0
0.15 ¢ 10 ml 2 ml 75
15
_ 10.0 (HPLC)
7.0
(1) 10 ppm ( )
(2) 1 ppm ( )
1x10° g ( )
- 1x10? g (
)
( BGLB )

28
12
44
16

100

31



(Onyze)

ver.11.0 TW
a7
493-8001 B | UKAS
TEL (0586) 86-5141 ()  FAX (0586) 86-6191 509001 el

URL/http://www.oryza.co.jp/
E-mail: info@oryza.co.jp

101-0041 1-24-10 SF
TEL (03) 5209-9150 FAX (03) 5209-9151

* Ver.11.0

-L10

1998 9 1
2008 1 20



