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Japan explores the boundary
between food and medicine

Tokyo & London. Japan's lcading cosmetics
manufacturer Shiseido is now marketing
rice as a health product. This is the first step
by Japancsc industry to create a ncw market
for foods engincerced to have special medi-
cal benefits

Last month, Shiseido became the first
company in Japan to win approval from the
Ministry of Health and Welfare to scll a
“physiologically functional food”, defined
by new legislation introduced last Septem-
ber. Shiseido’s product consists of rice from
which the protein globulin has been re-
moved for the benefit of those allergic to it.

For unexplained reasons, allergy to rice
has become common in Japan, afflicting
thousands of people young and old. The
allergy causes unsightly red lesions on the
skin covering large areas of the body. The
present curc, the avoidance of rice and its
products (including sake) in the diet is not
welcomed by the Japanese

Shiseido's engincered rice is one of many
products being dcveloped by hundreds of
companies expecting to create a new niche
in Japan's huge food market. Basic rescarch
in the ficld by university researchers is be-
ing supportcd by a large grant from the
Ministry of Education, Science and Culture
(MESC).

Shiseido’s rice is produced with an en-
zyme that removes the allergen while retain-
ing 80 per cent ol the nutritious rice secd
protcin. Reconstituted rice is given a glossy
surface; its developers claim that its taste is
that of ordinary ricc and that it prevents
allergy in about 70 per cent of patients.

Another ncwly approved product is low-

phosphate milk, produced by Morinaga Milk
Company for patients with chronic kidney
disorders. Thirteen others are in the final
stages of the eight-step approval process
(see figure), including oligosaccharide-based
foods for regulating intestinal flora’ peptide-
based foods for regulating mineral absorp-
tion and a material based on soya bean
protein for regulating blood cholesterol.

According to Soichi Arai of Tokyo Uni-
versity's Department of Agricultural Chem-
istry, who is a member of one of the ad hoc
committees set‘up by the Ministry of Health
and Welfare, “at least 200 companies” are
involved in the rescarch and development of
physiologically functional foods. Arai says
that companics such as Nestlé are also in-
volved. He is surprised that there seems to
be less activity in the United States.

Although it is not iflegal in Japan to scll
products such as these as food, approval
allows companies to claim medical benefits
on their labels. Critics are worried that the
approval process, which takes one to two
years, will natbe strict enough, but Shiseido’s
rice was tested on about 2,000 patients be-
fore approval.

The interest of the MESC is unusual.
Arai heads a team of 57 researchers at 23
universitics supported by approximately
¥700 million ($6.5 million) over threc ycars.
One of Arai’s studies centres on an inhibitor
of cysteine proteolysis isolated from rice
which can inhibit the proliferation of vi-
ruses such as herpes virus on skin and eyes;
his group hopes to breed transgenic rice
with high levels of the inhibitor.

David Swinbanks & John O'Brien

Nature, 1993 Jul.15; 364(6434): 180
Swinbanks D, O’ Brien J.




B EE

SETDA0FEICRAHRBREFDLENT, HEL., —#EICTHRETEHTET-
BHRAICDILRHELET . BIC. £EMEBIELEOERZTIRENV -1V
REKXKFLEZRBROBNZBREE. HAREBELE. A—RXN)T7TOFE
B R4EFEECIEE V=L \=Prof.W.D.Crow, Dr.D.M.Paton, & & &
REICHERICTHREWN-IFWV-2TERXRFEEZIBOL KGR ILE.
NNIEFEASE.,. EEHIRLLTHBZWVZ. TE2LE—ERZAISET
LAf=F2L T=. Prof. T. ShibamotoZ (L& . R T EEL THYEST-
RBEAEARIZREN-LET . F-. BEEXRFEEDEE., RE. REDHA
DERR. T-. FERFTEZ XA TRV EBEOBERIZIE, BE<BILEBLL
(FET, HIT, BLDEELE IRE., EFEEDOHERHARDERKRIZES -
LEd . BRBEEITFTLEEL=ECA, 2008 L LIZDIXYFEL-D T, EAL
DEARNFIEBIETWEEZET L, SETES LITFONEBEERE. FAD
EEDIEWMIELT, KREBIZSEHTUWVEREZET,

RRIC. SET. XATETNERERIZDOOREBMLET,



Analysis of Lipid Peroxidation Products 241

CHO H,N

A T FN=T RET — EARREEME < \ T K/”\
=B HEE (1989-90) R DAFZENAE(1994) w0 we : o

MA Urea 2-Hydroxypyrimidine

CHROMATOGRAPHIC SCIENCE SERIES  VOLUME 65 Figure 7

Hilli

Formation of 2-hydroxypyrimidine from MA and urea.

Chromatographic [EEEE L

0 2 4 6 8 10 12
MDA (nmole/mi}

T —
0 20 40 60 80 100 120

Analysis v

MDA (nmole/ml)

Figure 8 Dose response curve of MA concentration against HPLC relative peak height.

4-HEN
edited by |
Takayuki Shibamoto inject

Figure 11 HPLC of a dichloromethane extract from microsome suspension oxidized
with ADP-Fe’*/EDTA-Fe**/NADPH on a 25 cm X 4.6 mm ID Develosil ODS-5
column.
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Formation of Dopamine Adducts Derived from Brain

Polyunsaturated Fatty Acids
MECHANISM FOR PARKINSON DISEASE™®

Received for publication, July 24, 2008, and in revised form, October 8, 2008 Published, JBC Papers in Press, October 15, 2008, DO 10.1074/jbcM805682200

Xuebo Liu*', Naruoml Yamada'', Wakako Maruyama®, and Toshlhlko Osawa*’

From the *Laboratory of Food and Biodynamics, Graduate School of Bioagricultural Science, Nagoya University,
Nagoya 464-8601, Japan and the *Department of Basic Gerontology, National Institute for Longevity Science, Obu, Japan

Oxidative stress appears to be directly involved in the patho-
genesis of the neurodegeneration of dopaminergic systems in
Parkinson disease. In this study, we formed four dopamine mod-
ification adducts derived from docosahexaenoic acid (C22:6/
®-3) and arachidonic acid (AA, C18:4/-6), which are known as
the major polyunsaturated fatty acids in the brain. Upon incu-
bation of dopamine with fatty acid hydroperoxides and an in
vivo experiment using rat brain tissue, all four dopamine
adducts were detected. Furthermore, hexanoyl dopamine
(HED), an arachidonic acid-derived adduct, caused severe cyto-
toxicity in human dopaminergic neuroblastoma SH-SY5Y cells,
whereas the other adducts were only slightly affected. The HED-

induced cell death was found to include apoptosis, which also
seems to be mediated by reactive oxygen species generation and
mitochondrial abnormality. Additionally, the experiments
using monoamine transporter inhibitor and mouse embryonic
fibroblast NIH-3T3 cells that lack the monoamine transporter
indicate that the HED-induced cytotoxicity might specially
occur in the neuronal cells. These data suggest that the forma-
tion of the docosahexaenoic acid- and AA-derived dopamine
adducts invitre and in vivo, and HED, the AA-derived dopamine
modification adduct, which caused selective cytotoxicity of neu-
ronal cells, may indicate a novel mechanism responsible for the

pathogenesis in Parkinson disease.
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Astaxanthin inhibits reactive oxygen species-mediated cellular toxicity

in dopaminergic SH-SY5Y cells via mitochondria-targeted protective mechanism
Xuebo Liu“, Takahiro Shibata®, Shinsuke Hisaka® and Toshihiko Osawa -
alaboratory of Food and Biodynamics, Graduate School of Bioagricultural Science,
Nagoya University , Furo-cho, Nagoya 464-8601, Japan
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Abstract

Astaxanthin is a powerful antioxidant that occurs naturally in a wide variety of living organisms. The aim of this study is
to investigate the effect and the mechanism of astaxanthin on reactive oxygen species (ROS)-mediated apoptosis

in dopaminergic SH-SY5Y cells. The treatment with DHA hydroperoxide (DHA-OOH) or 6-hydroxydopamine (6-OHDA),
either of which is ROS-inducing neurotoxin, led to a significant decrease in viable dopaminergic SH-SY5Y cells

by MTT assay, whereas a significant protection was shown while the cells were pretreated with astaxanthin.

Moreover, 100 nM astaxanthin pretreatment significantly inhibited apoptosis, mitochondrial abnormalities

and intracellular ROS generation occurred in either DHA-OOH- or 6-OHDA-treated cells. The neuroprotective effect

of astaxanthin is suggested to be dependent upon its antioxidant potential and mitochondria protection; therefore,

it is suggested that astaxanthin may be an effective treatment for oxidative stress-associated neurodegeneration.

Keywords: Astaxanthin; Parkinson's disease; Neuronal apoptosis; Reactive oxygen specie; Mitochondria protection
Abbreviations: AST, Astaxanthin; ROS, Reactive oxygen species; PD, Parkinson's disease; DHA-OOH,

Docosahexaenoic acid hydroperoxide; 6-OHDA, 6-hydroxydopamine; MTT, 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide

Brain Research vol.1254, 13 February 2009, pp.18-27
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Oxidative Damage Caused by ROS

UV irradiation, Drugs, Metal ion, and Stress etc.
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Inhibitory Effect of Halogenation by Antioxidative
Food Factors by Quantification of N-CldC
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