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Research on the antioxidant biomarkers in human after consuming the
flavonoid-enriched meals fixed by normal daily food.
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We fixed flavonoid-enriched test meals considering energy and PFC ratio, and we
investigated disposition of dietary-derived flavonoids after consuming test meals in seven healthy
§u2{ects. Also, we verify the effects of short-term continual intakes for the flavonoid-enriched diet on
inflammatory markers in six obese subjects (BMI 25) through comparison of a case for flavonoid-poor
meals.

It was shown that the plasma flavonoid levels rose significantly and maintained at the high level for
nine hours after consuming test meals. Moreover, it was confirmed that gene expression of inflanmatory
cytokines such as TNF-a 1n blood cells decreased after continually consuming the flavonoid-enriched

meals in extremely obese subjects (BMI 30).



1
DNA
1)
2
3
4)
1
6
1
7
2
1
27 8 3 3mm
27 8 19 15cm
217 9 7 lcm
27 9 14
27 9 16 3 4cm
27 9 28 3mm
27 10 27 3 4cm
27 11 3 3 4cm
27 11 10 3 4cm
2
1 4
4 30 2
8 15 5
400 mL 4 1
400 mL 1 10
(AX-2000) 10
(AX-2000) 600W 2

27.7 cm
4.2 KW/h 5

HPLC
Folin-C
2
1
PFC
2
9
3
1 - 2
3
1
18
7
23.3 %
2
2
1
1 3

[3 -
7
iocalteu DPPH
H-ORAC
2010
2012
3 9
, 2012
BMI 25
4 3

1.8 BMI 21.3x 2. 2 kg / m2

24



- 100%
Sep - Pak C18 %
LC/MS 7 3

B

4 7
+ SD

SPSS Version 22.0 for Windows :
IBM

Tukey

0, 816 810 - - - - - 813 123

> % w381 - - - - - g5 844
w9 T - - - - - us 615
%3 65 - - N TR 28
w1 @8 - - - - - g 580
mo W - - - us 560
T

4 ws @ - - - - - a5
1002 1123 - - - - - 106.2

1063 95 - - - - - 1004
W - - - -
1 735 653 - - - - - 69.4
813 91 - - - - - 877

18 60 o se{.i E— S —
BMI 25 - - 649 - - N - 54:9

94 - - - S,
6 36.3+ 9.9 BMI S -
26.3+ 4.4 kg/ m? 2 -1 S s - S - w8
- - a1 - . A B ~

W - - - - 12
- - - - - -4
3 - -owe - . . B 1]

- - w0 - - - - 1860

2 - R 7] - - - - %4
- - 3267 - - - - 326.7
1 3 Y
- - - e 69 - - m

1 3 7 - - - %0 - - 1)

- - - 04 2 - -
3 - - - 51 - - - BT
- - - %ows - -3

3 w6 - - 54
088 M5 - . .
By 42 - BT

1 0 7 2 1 : : 1 833 - - 027

38 340 N - 49

3 1 O - - - 23 42 - - 268
- - - 715 462 - - 568
- - - 501 350 - - 425

641 453 - - -

284

548

547

10
24

5ml 4 ml
1ml RNA
PAXgene®RNA

@

FFQg Ver.
4.0

3 - 4
IL-1p IL-6 IL-8 IL-18 TNF- 2

RT-PCR 1

82.6 mg / meal




48.2 mg / meal

4

2
3
4
0
2 9
8
4.29+ 1.46 y M
8
0.51+ 0.41 y M 0.91+ 0.73 p M
5
1.06+
0.89% 11.24+ 5.79% 20.46%= 15.12 %
M
0 2 3 7 8 9
ud 341080 386064 352091 429+ 146 362070
ud 244 %051 2614047 250076 315+133 2624054
ud ud ud ud ud ud
ud ud ud ud ud ud
ud ud ud ud ud ud
012 +0.00 021014 0294014 035+021 051041 033+020
025000 044016 055022 0726040 091073 067038
n=7. ud under the detected. +SD pM
5
L]
No,1 065 682 ud ud ud 1075 1565 756
No,2 0.24 205 ud ud ud 439 766 32
No,3 014 081 ud ud ud 556 629 313
No, 4 153 375 ud ud ud 1999 4704 1728
No,5 145 569 ud ud ud 1112 1882 839
234 499 ud ud ud 1462 278 1167

No,6

106089 402+£227 000000 000000 000000 1124£579 20461512 854 +538

n=6

Nol Nob

ud under the detected.

5D mg

Manach C. et al, 2005

3.71

Tmax

0.68 1.9

Tmax

4.86
Chang, Y. etal, 2013

9
8
6 4
3
Nakamura 2014
13.5¢g 62¢g
4
1
1
3.96+ 0.95

u M 6.85+ 1.39 y M 2.95% 0.70 p M
512+ 1.39 p M
0.40+ 0.29 u M 0.07+ 0.08 u M 1.49
+0.74 y M
2

0.05% 0.13 mM / M of Cre
11.36+x 8.12 mM /M of Cre 0.33+ 0.61 mM

!/ M of Cre 18.41+ 12.63 mM / M of Cre
9.00 * 7.00 *
8.00

s 700 s 6.00
= 600 < 500
5.00 4.00
4.00 3.00
3.00 200
2.00
1.00 1.00
0.00 0.00
0.80 * 2.50 *
0.70 =
2 o g
0.50 150
0.40
0.30 I 1.00
0.20
0.50
0.10
0.00 0.00
1
n=6. +SD pM

* Tukey p <005




2.50 1.40 *
] @
S S 12
2 200 2
5 S 1o 25 25
3 s
= 150 =
s 3 0.80 ) )
E o 0.60
0.40 T 15 T 15
0.50 ° £
: g
0.00 0.00 Kl =
o] ]
05 < 05
0 0
o o S
25.00 35.00 * \,&*‘ N ‘Ek RSN S
@ e 3
S S 3000 /,/4* /,ﬂ*
5 2000 5 & &
s s 2500
< <
15.00
s s 2000
£ T 3.No,5
10,00 15.00
10.00
5.00
5.00 No5 1
0.00 0.00
2.
n=6. = SD mM/ M of Cre
* Tukey p<005 2.5 25
2 2
T 15 T 15
L L
v v
2 z 1 z 1
] ]
ol ol
FFQg 05 < 05
9 0 0
3 I N & E RN N &
C ) o
4 A
&
4. No,6
No,5 1

No, 6

3 No, 5

IL-6 IL-8

TNF - a

4  No,

No, 5

IL- 1B

IL-18

6 IL- 1B

No, 5 No, 6

BMI30

Zahedi M. et al,
2013
BMI 30

4 BMI 25 21.0

24.9

No,5 No, 6




BMI

BMI 30

4

Sakakibara, H., Ichikawa, Y., Tajima, S.,
Makino, Y., Wakasugi, Y., Shimoi, K.,
Koabayashi, S., Kuamazawa, S. and Goda,
T.: Evaluation of absorption and exclusion
of bilberry anthocyanins in human
subjects consuming flavonoid-poor menus.
Biosci. Biotechnol. Biochem., 78,
1748-1752 (2014)

Yamazaki S., Miyoshi N., Kawabata K.,
Yasuda M., Shimoi K.:
Quercetin-3-O-glucuronide inhibits
noradrenaline-promoted invasion of
MDA-MB-231 human breast cancer cells
by blocking B:-adrenergic signaling. Arch.
Biochem. Biophys., 557, 18-27
(2014)

Yamazaki S., Sakakibara H., Takemura
H., Yasuda M., Shimoi K.:
Quercetin-3-O-glucronide inhibits
noradrenaline binding to a2-adrenergic
receptor, thus suppressing DNA damage
induced by treatment with
4-hydroxyestradiol and noradrenaline in
MCF-10A cells. J. Steroid. Biochem. Mol.
Biol. 143, 122-9 (2014)

Takemura H., Sakakibara H., Yamazaki S.
and Shimoi K.: Breast cancer and
flavonoids - a role in prevention. Curr.
Pharm. Des., 19(34), 6125-32 (2013)

63
p.308,2016 9

70

, p.321,
2016 5

70
, p.321, 2016 5

Ryo Mannen, Michiko Yasuda, Takahiro
Hosoya, Ayami Sano, Shigenori
Kumazawa, Toshinao Goda, Kayoko
Shimoi, Yoko Ichikawa: The disposition of
dietary-derived flavonoids after
consuming the flavonoid-enriched meals
in humans. 12th Asian Congress of
Nutrition (ACN 2015) (Yokohama) p476,
May. 2015

b b ) )

8
p.48,2014 8
, 3
p.41,2014 6
, 68
p.238, 2014
5
@
ICHIKAWA YOKO
50269495
@
SHIMOI KAYOKO
10162728
GODA TOSHINAO
70195923
©)
SANO AYAMT
20563399



