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Casuarictin (7) 4.1

2 3 4 Tellimagranin 11 (10) 1.2
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% Fukuda T. et al., BioFactors, 21,

2.

Fukuda T. Polyphenols from walnuts: Structures and
functions. IFT 2006 Annual Meeting, Orland, Florida,

June 24-28, 2006
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Fukuda T., et al., Antioxidative polyphenols from walnuts (Juglans regia L.).
Phytochemistry, 63, 795-801 (2003).
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() in vivo
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ddy, 5 1
10% (5 mL/Kkg) 20
GOT GPT
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Control D-GalN 10
GOT GPT 7
GOT GPT
100 =
% _ BWGOT [ |
80 T OGPT | |
70 ==
60
50
40
30 * * *x *
20
10 +
0
Control 50 100 200 200
mg/kg
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GSH [Borknt S. et al. World

Gastroenterol. 12, 4345 (2006).]
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2.
N GOT GPT GSH
(K.unit)  (K.unit)  (uM)
5 62.249.2 12.4+1.3 757%42
Control 5 749472 15.3+2.0 743%19
100 mg/kg 6 62.8+10.2 13.1+2.3 777122
Wistar, 8 100 mg/kg
1 10 ml/kg 2
GOT GPT GSH
D-
in vitro
D_
tellimagrandin | (6) casuarictin (7), tellimagrandin 11 (10)
rugosin C (11) 3 Tellimagrandin
| (6) 3
1
tellimagrandin 1 (6)  2,3-O-(S)-HHDP-D-glucopyranoside
2
8
D- (2
HHDP
4><10* cells/100 pL
4 5mM 10 mM D-
40 MTT
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ver.2.3 HS
3. D-
(%)
10 pg/mL 30 100
7.620.2 13.24+0.3 42.14+1.8**
Pedunculagin (1) 4.7%0.2 3.4+0.1 15.7x0.7*
Tellimagrandin | (6) 66.749.4* 53.64+2.8**  100.0=46.7**
Casuarinin (12) 3.1+0.1 8.920.2 12.00.6
Rugosin C (11) 15.8+0.4 36.041.4** 58.84+0.7**
Casuarictin (7) 12.60.0.2 13.940.8 48.341.9**
Tellimagrandin 11 (10) 35.5+3.2 20412 54.84+4.6**
Ellagic acid (5) -12.60.5 -18.54-1.3 -
Strictinin (4) 7.3%0.2 12.940.9** 30.940.6**
Stenophyllanin (8) 7.5%0.2 27.24+0.9%* 37.8x&1.2**
Isostrictinin (3) 51+0.1 5.940.3 24.0x1.1*%*
2 -10.6%0.3 47403 4.1+0.1
9 6.640.4 22.8+0.5** 27.14+0.6**
Gallic acid 19.541.6 28.5+15 21.5+1.2
Curcumin 8.540.3 5.940.1 -
D-
(%)
10 pg/mL 30 100
34.0x2.1* 92.5&8.2**  104.044.9**
Pedunculagin (1) 19.0=%0.6 11.8+0.8 6.5+0.5
Tellimagrandin 1 (6) 2.3%+0.1 42.5%+1.3* 100.043.5**
Casuarinin (12) 16.8+0.5 9.3+04 10.2+0.7
Rugosin C (11) 11.340.6 2.8+0.1 29.2+2.8
Casuarictin (7) -5.4+0.2 -0.5+0.1 86.7x£4.1**
Tellimagrandin 11 (10) 44=+0.1 4.4+0.3 80.242.8**
Ellagic acid (5) 4.3=+0.7 19.5+0.5 16.5+0.3
Strictinin (4) 56.945.7 82.3%5.9 94.142.8
Stenophyllanin (8) 36.4x2.4 924449 ** 83.3+38*
Isostrictinin (3) 13.8+1.0 42.5%0.8 80.0%5.1
2 15.840.8 92.0%x4.0 121.1+6.2 *
9 -16.641.9 37.0x1.8 80.2+8.6
Gallic acid 60.544.3** 63.6£2.3** 58.244.3**
Curcumin 0.0#%0.1 33.3x1.2 47.7x£2.0*
S.E. n=6-8 control

*: p<0.05, **: p<0.01

Shimoda H., Tanaka J., Kikuchi M., Fukuda T., Ito H., Hatano T., Yoshida T. Walnut polyphenols
prevent liver damage induced by carbon tetrachloride and D-galactosamine: hepatoprotective
hydrolyzable tannins in the kernel pellicles of walnut. J. Agric. Food Chem. 56, 4444-9. (2008).
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Ros E. et al., A walnut diet improves endothelial functions in hypercholesterolemic
subject. Circulation, 109, 1609-1614 (2004).
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*) Mukuddem-Petersen J., et al., A Systematic Review of the Effects of Nuts on Blood
Lipid Profiles in Humans. J. Nutr. 135, 2082-2089 (2005).
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()

[Mukuddem-Petersen J., et al., J. Nutr. 135, 2082-2089 (2005)]
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Iwamoto M. et al., Walnuts lower serum cholesterol in Japanese men and women. J. Nutr. 130,
171-176 (2000).
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12.
Bellido C. E. et al., Butter and walnuts, but not olive oil, elicit postprandial activation of nuclear
transcription factor kB in peripheral blood mononuclear cells from healthy men. Am. J. Clin. Nutr.,
80, 1487-1491 (2004).
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ver.2.3 HS
()
6
200 mg/kg 1 1
4.
Control
mg/dL 1417** 365+40 22627**
(ma/g) 47+1.1* 8.1+0.8 5.9+0.8
N=7 control
*:p<0.05, **: p<0.01
ddyY, , 5w
1 1 200 mg/kg 6

(d)

200 mg/kg

ddy, , 10w High Fat Diet 32
1 1

11
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ver.2.3 HS
5.
Control
50 (mg/kg) 100 200
(o) 40.20.2 40.6x0.7 40.020.6 39.440.3 38.7%0.3
13 (9) 43.92-0.4 47714 452412 44.70.6 44.0%1.4
Q) 3.7+0.5 7.040.9 5.340.9 5.240.7 5.3+1.4
) 1.5640.03 1.6020.08  1.444-0.07 1.4140.03*  1.34--0.03**
(mg) 261448** 73688 756488  729+106 773161
(mg) 732492** 18144282 18174188 1768150 16374227
21,7434 31.843.9 329448  25.6%3.2 25.8+55
(mg/g)
45+0.7 6.24+0.9 8.0%x15 5.6%0.9 6.0%x1.2
(mg/g)
148410 181421 98434** 826** 98+13**
(mg/dL)
16545* 218414 225412 220x14 22018
(mg/dL)
(mg/dL) 11314** 167411 17710 193411 13017
N=7 control *.p <0.05, **:
p<0.01
(e)
HepG2
6
HepG2
-
6.
N mg/dL
(mg/kg) 2 hr 4 hr 6 hr
- 4 118+13** 89x17** 83x4**
Control - 7 477+53 32347 206+14
50 6 523140 387134 228+17
100 7 488140 328+25 295158
200 7 480%69 302+32 207121
control **p <
0.01

12
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ddy, 5 1
5 ml/kg 2
7. HepG2
N (ug/well)
(ng/mL)
- 6 10.9+£1.5
Control - 6 26.31£0.8
10 6 38.7+1.5
30 6 37.445.3
100 6 37.6+1.9
10% D-MEM HepG2
=<10%cells/mL 24 500 pL 24
0.5mM 50 uL
48 PBS 200 uL
(f)
B-
3000>=<g
CoA NAD Co A

CH3(CH2)xCO-SCoA + O, + NAD + CoA -
CHg(CHz)X-QCO-SCOA + H,0, + NADH + H + acetyI-CoA

NAD 340 nm
B-
B- 8
B_
RT-PCR
MRNA PPARC CoA
ACOX1 13
B3- CPT1A

PPARa

13



(Oryze)

ver.2.3 HS
CoA B3-
8. B-

340 nm ( OD/mg/min)

(mg/kg)
- 0.345=+0.045 0.0170=0.0019
(control) - 0.320=+0.072 0.0093=+0.0008
50 0.273=%0.033 0.0119+0.0025
100 0.227=+0.006 0.0112+0.0024
200 0.263=+0.021 0.0133=+0.0030

N=5-7
PPARCX ACOX1 CPT1A
,2 | ,2 :
ug v1 (ﬂ-% ’ :é ‘1
Normal HFD (m;:/l)kg) 100 200 Normal HFD (mzjkg) 100 200 Normal HFD (mzjkg) 100 200
13.
N=5-7 HFD  control
B-
3
9

tellimagrandins I, 11 (6, 10)

casuarictin (7)

casuarinin (12)

14

tellimagrandin 11 (10)
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S

9.
ICso (Mg/mL)
Pedunculadin (1) 0.50 0.70 0.11
2,3-HHDP-Glc. (2) 0.67 0.83 0.13
Isostrictinin (3) 041 0.31 0.062
Strictinin (4) 0.26 0.20 0.053
Tellimagrandin | (6) 0.33 0.041 0.013
Casuarictin (7) 0.30 0.18 0.0033
Stenophyllanin A (8) 0.92 0.31
Tellimagrandin Il (10) 0.43 0.025 0.0019
Rugosin C (11) 0.60 0.32 0.017
Casuarinin (12) 0.40 0.046 0.018
>1 0.40 0.070
>1 >1 >1
0.61 0.11 0.011
50 2003 9 12 13 51

2004 9 9 10

OH
OH

HO O
HO 0C-O~cH O
oc- O 2 oc- O‘CH OH

HO
OH O

I W

HO OHHO OH

Casuarictin (7) Telllmagrandln 11 (10)

OH OH
O Be
HO 0C-0O~CH, HO 0C=0~cH,
-0
HO O oc St o) HO l oc-0= Q ooc-@
J@L °°© @ "CKI
OH

Tellimagrandin | (6) Telllmagrandln I1 (10) Casuarinin (12)
WPF in vivo
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ver.2.3 HS
T o7 U aEEOMEE v AERAIROMEE
mg/dL
-
160 | - 140 ;
140 H“ = 120 /%\
120 | N /4 .
100 |///| —=~ Control & 100 ——Control |
a0 —— 200 ma/kg 80/ —— 200 mg/kg | |
60 . . I . 60 . e .
0 30 60 80 120(z) 0 30 60 90 12004
14, WPF =+
S.E.,n=23 *:p<0.05, **: p<0.01
ddy 10
20 2 g/kg 2 g/kg
30 60 120
50 2003 9 12 13 51 2004 9 9
10
2 db/db
10
10. (WPF) 2
mg/dL mg/dL mg/dL 8-OHdG/creatinine
(ng/mg creatinine)
db/+m  25640.8**  63.543.2** 69.349.3** 84.0412.4**
Control db/db  37.422.4 103.8+19.1 177.0459.1 122.54255
WPF db/db  36.542.3 106.7215.0 121.637.0** 94.8424.9*
N=6-8, #+S.D., *: p<0.05, **; p<0.01.
C57BL/KsJ-db/db, 9 : WPF 200 mg/kg 4
8 8-OHdG

Fukuda T., et al., Effect of the walnut polyphenol fraction on oxidative stress in type 2

diabetes mice. BioFactors 21, 251-253 (2004).
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B16
1 30 pg/mL
15
1000
= 1000
8 800
5 670 583 56.9 550
60.0
400
200
00
0 1 3 10 30
Mg/ L)
1200 —
S 1000 =
S 800 S
,; 60.0 o
- 400 >
~ 200 =
0.0
0 25 50 100 0 25 50 100
pg/mL) 1g/mL)
15. B16
+S.D., n=5
+S.E.
|
44,58-63 (2005).
2
(o w3
w3
N- NTx
BSAP
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6 (o NTXx
16 w3

Griel A. E., Kris-Etherton P. M., Hilpert K. F., Zhao G., West S. G,, Corwin R. L. An

increase in dietary n-3 fatty acids decreases a marker of bone resorption in humans. Nutr.
J. 6:2 (2007).
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p<0.05
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1)

100
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ver.2.3 HS
-P10, -WSP10 -P30
1.9 g/100g 1.9 g/100g
1.5 g/100g 4.1 g/100g
14.0 g/100g 37.8 g/100g
1.7 g/100g 4.5 g/100g
82.5 g/100g 51.7 g/100g
464 kcal/100g| 570 kcal/100g
1.2 g/100 3.3 g/100
203 mg/100g | 549 mg/100g
1 6.25
2 100 — ( + +
3 4; 4; 2
2006 9 15
2006090400032
8.
1
447
18 9 4
7035
2 LDso
2000 mg/kg
ddy 5
LDso
2000 mg/kg
3
4 50 mg
1 1 4

20
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AST ALT LDH LAP wy-GTP

L-CAT LDL-
HDL-
TIBC UIBC
Q.
-P10 -WSP10 50 150 mg
10.
1lg 200
10 30
11.
12.
-P10, -P30 -WSP10
5kg
-PC10, -PC30 -WSPC10
5kg
-LC
5kg
16kg
13.

21
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14,
< >
-P10 -P30 -WSP10
< >
-PC10 -WSPC10
INCI Dextrin  Juglans Regia (Walnut) Seedcoat Extract
-PC30

INCI Juglans Regia (Walnut) Seedcoat Extract Dextrin
-LC
INCI Butylene Glycol Water Juglans Regia (Walnut) Seedcoat Extract
BG

INCI Juglans Regia (Walnut) Seed Oil

22
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-P10
Juglans regia L.
10
Tellimagrandin | 0.1%
10 % (Folin-Denis )
Tellimagrandin | 0.1% (HPLC )
10.0 % ( 1g 105 2
1 20 ppm (
2 1 ppm (
3=<10° /g ( )
1<10° /g (
( BGLG )
67 %
33 %
100 %

23
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-P30
Juglans regia L.
30
Tellimagrandin | 0.3%
30 % (Folin-Denis )
Tellimagrandin | 0.3% (HPLC )
10.0 % ( 1g 105 2
1 20 ppm (
2 1 ppm (
3=<10° /g ( )
1<10° /g (
( BGLG )
90 %
10%
100 %

24
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-WSP10
Juglans regia L.
10
Tellimagrandin I 0.1%
10 % (Folin-Denis )
Tellimagrandin | 0.1% (HPLC )
10.0 % ( 1g 105 2
1 20 ppm (
2 1 ppm (
3=<10° /g ( )
1=<10° /g (
( BGLG )
67 %
33 %
100 %

25
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ver.2.3 HS
-PC10
Juglans regia L.
10
Tellimagrandin | 0.1%
10 % (Folin-Denis )
Tellimagrandin | 0.1% (HPLC )
10.0 % (1g 105 2 )
1 10 ppm (2 )
2 1 ppm ( 3 )
1<10° /g ( )
1=<10° /g (
( BGLG )

67 %
33 %

26

100 %



(Oryze)

ver.2.3 HS
-PC30
Juglans regia L.
30
Tellimagrandin | 0.3%
30 % (Folin-Denis )
Tellimagrandin | 0.3% (HPLC )
10.0 % (1g 105 2 )
1 10 ppm (2 )
2 1 ppm ( 3 )
1<10° /g ( )
1=<10° /g (
( BGLG )

90 %
10 %

27

100 %
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ver.2.3 HS
-WSPC10
Juglans regia L.
10
Tellimagrandin | 0.1%
10 % (Folin-Denis )
Tellimagrandin | 0.1% (HPLC )
10.0 % (1g 105 2 )
1 10 ppm (2 )
2 1 ppm ( 3 )
1<10° /g ( )
1=<10° /g (
( BGLG )

67 %
33 %

28

100 %
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29

ver.2.3 HS
-LC
Juglans regia L. 1,3-
BG
30 pL 3.5mL
0.2mL 0.4 mL
1 10 ppm (2 )
2 1ppm ( 3)
1=<10> /g ( )
1<10° /g (
( BGLG )
50 %
BG 49 %
1%
100 %
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Juglans regia L.

a- 10
o 0.5
140 183
188 196
_ 3 ( )
1 10 ppm (
2 1 ppm (
1=<10> /g ( )

( BGLG )

100 %

30
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Juglans regia L.

a- 10
_ 0.5 ( 1 109)
140 183
188 196
— 3 ( )
T 10 ppm (2 )
2 1 ppm ( 3)
1<10° /g ( )

( BGLG )

100 %
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TEL(0586)86-5141( ) FAX(0586)86-6191 =

. UKAS
URL/http://www.oryza.co.jp/ 1ISO 9001 | meiiinr

E-mail: info@oryza.co.jp cen

101-0041 1-24-10 SF
TEL (03)5209-9150 FAX (03)5209-9151 E-mail: Tokyo@oryza.co.jp

*

P. 5-6
P. 6-8
(P.9)
P.11-14
- P.17-18
INCI P. 22
- P. 30,31

2006 9 22
2008 7 14
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