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BREE * Real-Time PCRTHEIRLL =R
FIRLE Bln T FEEE
1.6 AFLATOXIN B1 ALDEHYDE REDUCTASE (AFAR) detoxification
*1.7 ARYL HYDROCARBON RECEPTOR (AHR) detoxification
1.7 BREAST CANCER 1 (BRCA1) DNA repair
*1.6 GADD45A DNA damage
2.5 HSPT70 chaperone
1.6 INTERLEUKIN 1 RECEPTOR, TYPE 1 (IL1R1) Inflammatory response
1.5 UROCORTIN (UCN) oxidative stress response
BRREREA L AEDEL
1960FKOBAR
FIRLE BT HEaE
*-1.9 ACTIVATING TRANSCRIPTION FACTOR 3(ATF3) stress response
-1.6 ALDH4 detoxification
-1.9 CYP3A2 detoxification
-1.7 MAPKS8IP stress response
-1.6 SELECTIN, ENDOTHELIAL CELL (SELE) inflammatory response
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Definition of Ageing: “A decreasing ability to survive”

"L = “EFEOEKT”

William W. et al, Community Medical School (2005)
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Drosophila melanogaster 19/57-
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EH—YEFETHEE Drosophila melanogaster %I
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. ®
3
H. Inaba, T. Miyazawa et al., Optics Lasers Engineer. 1982 ~ I REEREN BIERIFHEESSE
T. Miyazawa et al., Agric. Biol. Chem. 1982, 1984, 1987 [(FEBEY T A B> TOZT 0~ 1985~1990
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CL-HPLCEDKEALFEF - PCOOHDEEZHLSD
. Amesa)b—j EimFP(C
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. ",'o-‘ ‘a ’ﬂh". .

. ,‘: .., ’? Y
4 { ; i’# v

HU T4 V=P KEESED 4L Bruce AmesBB & San Diego 2T (1987)
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2-Methoxypropene (MxP)

>
(- cnl)-som
2 PCOOH idini ]
(fﬁiﬁrg 30-800/0) Pyridinium ;Zptg_:_tslgnesulfonate PCOOH-MxP-adduct
JEBE{E (RETCHRTEAIHEE
BESRARIL

SE ][ PPTS
H,O

Acetone
D. Ibusuki, T. Miyazawa et al.,

Preparation of pure lipid hydroperoxides.
J. Lipid Res. (2008)

S. Kato, T. Miyazawa et al.,

Preparation of 13 or 9-hydroperoxy-
97, 11E (9E,11E) or 10E,12Z (10E,12E) SN 5
-octadecadienoic phosphatidylcholine “ \/\O'b\

hydroperoxide. J. Oleo sci. (2014) _ PCOOH (> 99%)
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l PEOOH
4/(< 10 nmol/L)
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|
1 I
10 20 min
Miyazawa T., Free Rad. Biol. Med. (1989) Bundesrepublik Deutschland Patents, Nr. 38 09 171, (1989)

Miyazawa T., et al., J. Lipid Res. (1992) United States Patent, No. 4,900,680, (1990)
Miyazawa T., et al., Methods Enzymol. (1994) Japan Patent, No. 1,662,320 (1992)




LC-MS/MS: Multiple Reaction Monitoring (MRM)

4000QTRAP® LC-MS/MS
(AB-SCIEX)

Phosphatidylcholine :
(16:0/18:2, 758.5)
Q2
U + H* Ion selection Fragmentation

. Q@ %«(}(\N\/W/\N
H3N \/\O—P .O (@]

only 758.5

Phosphatidylethanolamine
(16:0/18:2, 716.5)

N
. S\ Q + H+

Phosphatidylserine Y Q3 184.1
Ion selection 16:0/18:2 PC

. Product ion
Precursor ion (Fragment ion) ONIY 184.1 758.5

uoIPal1ad
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Sw k PCOOH/PC (105 x ratio)

(Rif) / A

P A

10 ik

Male
1 0.6 £ 0.1d
7 1.0 £ 0.1e
2.5 + 0.2f

3.5 + 0.4¢9

0.8 £ 0.1
1.8 + 0.1
30:I:02f

1.9 + 0.2d
4.5 + 0.7¢
11.8 £ 0.7f
19.7 + 2.89

3.0 £ 0.2d
7.1 £ 0.8e
11.3 + 0.5f

4.0 £ 0.5d
3.0 £ 0.1e
4.8 + 0.44
6.1 + 0.5f

n.d.c
n.d.
n.d.

T. Miyazawa, T. Suzuk| K. Fujimoto, Age-dependent accumulation of
phosphatidylcholine hydroperoxide in the brain and liver of the rat. Lipids, (1993)
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Vs b Rl RE (C &K B iaS{ERIE K=PIHliE{E R *
15 * PR (C K D77 YU > DERL, JREZ, BKRISIRER

D IR A ROBUKMEDRE
~. 4 TeF>
(#910%. {AHED)
HhF%>, EGCg ~~~_
(#¥95%) RN

#J15%. eI

RS T
(#92%

EIECHT T DIRIE (%)

0 2 4 6
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m#E EGCgqg i PC-OOH
. (BELAsE)

\ EALIE 2

=
T =
S 2
()]
c 138 o 70
=) €L
8 o
i Q
@)
o

SREVER  BU6053% STERERT BRAI60E

FARMEMIEEE 100 mg EGCg/60 kg

T. Miyazawa et al., Anal. Biochem. (1997), J. Agric. Food. Chem. (1999)
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Red Blood Cells of Alzheimer’s disease patients

.

PC + O, - PCOOH
(Peroxidation of RBC membrane
phospholipids)
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Fip Fin
T. Miyazawa et al., Accumulation of phospholipid hydroperoxides in red
blood cell membranes in Alzheimer disease. Oxygen Radicals (1992)




FRIMEKIC K D& 3T

Hb: ANEZOE>

U IEE " ER
+ PLOOH

/

Kiko, T., Miyazawa, T. et al., Significance of Lutein in Red Blood Cells of
Alzheimer's Disease Patients. J. Alzheimer’s Dis., 28: 593-600 (2012)
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Kiko, T., Nakagawa, K., Tsuduki, T., Miyazawa, T., et al.

Significance of lutein in red blood cells of Alzheimer's disease
patients. J. Alzheimers Dis., 2012
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IRINEK FRINEK
WA 2VRE  IRY2IREBE{EDHIH]

P < 0.05

(o]
]

150 md*

WFEA> *x

(2]
T

L
T

N
T

Z{EFRMmEkPCOOH/RBC

o

L1 | | |
o1 7 14 21t day

TEEE L4 SiEEE {BERSARS (3B)
8 mg/H 21-28%%. 6%

H

AV Vo Vo Ve S S T. Kiko, K. Nakagawa, T. Tsuduki, T. Miyazawa, et
al.,
J. Alzheimers Dis. 2012

PLoS ONE 2012

JL7- > (dioxy-a-carotene)




MicroRNAs in Plasma and Cerebrospinal Fluid

as Potential Markers for Alzheimer’s Disease

Journal of Alzheimers Disease 39, 253-259 (2014)

Takehiro Kiko?, Kiyotaka Nakagawa®”, Tsuyoshi Tsuduki®,
Katsutoshi Furukawa®, Hiroyuki Arai¢ and Teruo Miyazawa?
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Composition of brain lipids

Total brain
(dry weight, g/g)

~-_  Proteins Others
T~-40% 5%

—~

Brain
total lipids

Phospholipids -._Cholesterol Glycolipids

46% T~27% 26% Others

Brain
phospho-
lipids  Phosphatidylethanolamine Phosphatidylcholine *ps  *pI  *Sph others
(PE) 32% 28% 17% 2% 17% 4%
*PS: phosphatidylserine

*PS: phosphaditylinositol
*Sph: Sphingomyerin

Miller, A. L. et al., J. Neurochem. (1967)
Suzuki, K. et al., “Basic Neurochemistry” 2nd Ed. (1976)
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A: Alzheimer
N: Non-Alzheimer
D2ESEE RORIVAFI R
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9ull
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d
" 18:1n

= 16:0(DMA)
. /18:1n9(DMA)

18:0(
18:1n7 (DMA)

16:0

"y
BERETAN

I 1
: 7.0 19.0
( min. )

31.0
. GC chromatograms of the fatty acid methyl esters
fphosphatidyle'ﬂ'lanol amine from human cerebellum.

Miyazawa T. et al. HNRCA Tufts Univ.(1997)

PZIWINALY—HTDHAEAA (20:4) (T30




RV DRl e PREEDHERERR D>

: ‘ Ly ' %!El
DHABITH J—ILP=> o MWEE_ZI/‘J—/TA
73XR0O-45> 7 AT & (H16-17)




RYHARI SAYO—5> OKEMIEEDER)

- ~ Normal brain
<«— Dementia

without serum (%)
ul
o

n
[o)
O
©
c
o
[
-
Q
c
Q
fa)
0
S

0

0 1 3 5 13 25 50 P i W
Plasmalogen (mM) in culture medium Y7

Aruga M. (2004) | ocal marine products,
Miyagi Sanriku coast

IRVHERDD SAYO—5 >ldmiEiiklan
MPIRM—>RAEFTHS

Shinji Yamashita et al., Lipids 2014
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= =5 61
T3DXR=EHER J. Nutr. (2007) Biochem. Pharmacol. (2008)




ADANS > T« 7 DEEH

TS 7%

20115F11H148 AR, B> > F
EABEAAIZEBICSUVMax8.ADERTLER RS, WE(CAN. ADA
mAIRE (CSUVmax4-7DERTLEZ O I=#&6. U > /\Ei$si®
IhBEPCEHIE. BEE. EXEEERE(CSUVMmaxs-10DEETLIE,
S 4Es, 584, SIEHE,. KBS, E2E. EhvE. EXEEERIICEER
AEshEmMEPCAS10IBESIMISF (IS > TEER, Bisl®
fbistS. FFisiS(IMmMU

20115F11 A D SEHRaE (KRB ERESE/A\20Mm)

RIVEEGER] (Arimidex 1 mg/day 5 A, TX OS2 HE, Y XS)
FIUw h-92%2%I (4200mg VW -92/day. 260 mghd MU I —JL/day
2013F9IAMOSIEFEER (Xeloda5-TILAODISSILEL, YKXS)

R1E (258~ Af3A)
EADAILERHE
S5 2 )\GIEBED - ZRBIEBFBEEBIORMUSTRISHEEX
& (I55kgh 563kglc
BEY—hH— ERRBHEHNE (cea) fE(X130.30S5IEETHDs.7\KETF
[EE~NY—H— cA15-13{H(F48.4aHh S IEEIHD12.1NKTF
FERERIF ST(CHISE)R




KRIBMUIJ-) (T 3) OFAE
iR (ZHA) E

=R\ DEIREER DA H
ﬁ .

~ “ - lERICKIMEFREZIEE
Y/ O II\ - ERICTIR—>XZ5E

- IZHHRE D S DR REF DD ZRE

T3

XRIPMVI) -V Z2ZOEBMd 5 &
ezt (RET D




1 RDFMES = ESNERGGR2ZHR 48/57

20077 «)L

—eoRT— ¥
N0 > EEiZRg HMDPP HWDPP

IEX )0 > BLRERE 5SS T4 FIL" U

— > EE(GGPP) (PPP)
I )
é\joﬂ

7t FILCoA OH
INES L FUER
(HGA)

=
RIMNUIT =) >F=E&E KO2Jx0O-)

FIRNULI) —EEREAR - BERRDIEE
AL, PAE. IREAMNE, AR, RSRE

Investigation of tocotrienol biosynthesis in rice (Oryza sativa L.)
K. Matsuzuka, E. Kimura, K. Nakagawa, K. Murata, T. Kimura, T. Miyazawa, Food Chem. (2013)
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You are

what

you eat.
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