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w-Hydroxy fatty acids in edible fats and oils
Yuko Nishiyama, Syuko Ogura, Saya Sato, and Yasushi Kikuta
12th Asian Congress of Nutrition (Yokohama), Abstract Book, p.166 (2015-5)

Objectives: ®-Oxidized fatty acids, which are primarily catabolized by peroxisomal
[B-oxidation system, are thought to activate the f-oxidation and m-oxidation as a PPARa
ligand. In our former study, it was shown that 1% of free fatty acids extracted from human
serum and rat organs was m-hydroxy form. o-Hydroxy fatty acids were supposed to be
produced by o-hydroxylation catalyzed by monooxygenase, cytochrome P450 in the
endoplasmic reticulum of cells. On the other hand, w-hydroxy fatty acids in foods can be
accumulated in the body. In this study, in order to assess the effect of w-oxidized fatty
acids in foods on human metabolic process, we measured the content of w-hydroxy fatty
acids in edible fats and oils.

Materials & Methods: »-Oxidized fatty acids in edible oils and fats were purified and
analyzed. The oils and fats were diluted to ten times by methanol and were hydrolyzed
under alkali condition. Free fatty acids and the w-oxide forms were separated by
thin-layer chromatography, and were collected from silica gel. These samples were
analyzed by using LC-MS.

Results & Findings: Three animal fats and eighteen plant oils were investigated, and
o-hydroxy palmitic acid was found in all samples. The rapeseed oil contained w-hydroxy
palmitic acid, which quantity was 4% of that of palmitic acid. The safflower oil and the
lard contained w-hydroxy palmitic acid remarkably. On the other hand, the butter, the
almond oil and the sesame oil contained much amount of ®-hydroxy lauric acid.
Conclusion: These facts show that o-hydroxy fatty acids are contained in many edible
oils and fats, especially in the safflower oil. They also suggest that intake of these oils and

fats affect human fat metabolism.

Association of living alone with nutrient intake in elderly Japanese women
Yasumi Kimura, Hiroko Kuwada, Hinako Ito, Satoko Hiramatsu, and Michiko
Fuchigami

12th Asian Congress of Nutrition (Yokohama), Abstract Book, p.437 (2015-5)
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Objectives: The population of Japan is aging and the number of elderly people living
alone is increasing. Under-nutrition is an important risk factor for disease, cognitive
decline, and fractures. In this research, the current status of elderly subjects living alone
and their dietary intakes were investigated to clarify the relationship between living alone
and under-nutrition.

Methods: Subjects were 250 community residents in 10 regions of Fukuyama, Japan. The
BDHQL (Brief-type Self-administered Diet History Questionnaire) was completed by the
elderly subjects, as well as a life habits questionnaire. Men and women younger than 60
and subjects with extreme energy intakes according to dietary reference intakes were
excluded, for a final sample of 211 subjects. Subjects were divided into two groups (those
living alone and those not living alone) based on a question regarding family structure.
The association between living alone and nutrient intakes was analyzed using analysis of
covariance, after adjusting for age and total energy intake.

Results: Forty-four subjects lived alone (20.9%). The mean age of subjects living alone
was significantly higher (those living alone, age = 77.9 & 6.4 versus those not living alone,
age = 70.2 £ 6.0, P < 0.001). In terms of nutrition intake, there were no significant
differences in protein, fat, and carbohydrate intakes; however, those subjects living alone
consumed lower amounts of vitamin B1 (P = 0.02), zinc (P = 0.01) and monounsaturated
fatty acids (P = 0.04).

Conclusion: Results suggest that living alone is associated with deficiency of
micronutrients independent of age and total energy intake. It is important for elderly
people living alone to pay attention not only to the intake of major nutrients, but also to

the intake of micronutrients to prevent diseases.

Phosphatidic acid production in processed sprouts

Mai Katayose, Yasuko Murakami, and Tamotsu Tanaka
12th Asian Congress of Nutrition (Yokohama), Abstract Book, p.345 (2015-5)

Objectives Previously, we found that orally administered lysophosphatidic acid (LPA)
showed protective effect on stomach ulcer. Because LPA is formed from phosphatidic acid
(PA) by phospholipase A2 (PLA2) action in the digestive tract, dietary PA is a potential
anti-ulcer phospholipid. In this study, PA production during cooking process of sprouts
was examined.

Materials & Methods Sprouts (from white radish, broccoli, garden cress, mustard, pea,
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and water spinach), bean sprouts, beni-tade (red polygonum), soba (buckwheat noodles)
and udon (Japanese wheat noodles) were obtained from a local market. Ingredients (3 g)
were cut in 1 mm widths and left at room temperature for 1 h. Then, minced ingredients
were boiled for 10 min to inactivate PLD. The lipids were extracted by the Bligh and Dyer
procedure after these samples were homogenized. An aliquot of the extracted lipids was
applied to a thin-layer chromatography plate for analysis of the phospholipid profiles.
Phosphorus quantitation was carried out according to the Bartlett method.

Results & Findings The amounts of PA in sprouts of radish, broccoli, garden cress and
mustard, were 279 +/- 14, 333 +/- 53, 332 +/- 57, and 210 +/- 25 nmol PA/g (wet weight)
respectively. These Brassica sprouts showed higher content of PA than that in Fabaceae
sprouts (76 +/- 3 nmol). The amounts of PA in broccoli stems, white radish root, and water
spinach were 1.7, 5.5, 1.4 fold lower than that of sprouts, respectively. Red polygonum
had the most PA content, 2.1 fold higher than broccoli sprouts. Soba (polygonaceae) had
higher PA content (266 +/- 35 nmol/g) than udon (7.4 +/- 9 nmol/g).

Conclusion These results support the possible application of sprouts as a rich source of

anti-ulcer phospholipids.

Physiological significance of the metabolic pathways for methylated arginines
in rat brain.

Sayaka Yamamoto, Toshiko Suzuki-Yamamoto, Arisa Ito, Suzuko Kaminoura,
Hiromi Yamashita, Hitomi Hatakenaka, Yoshitaka Takahashi, and Masumi Kimoto.
12th Asian Congress of Nutrition (Yokohama), Abstract Book, p.314 (2015-5)

[Background & Objectives] It has been appeared that arginine methylation of histone
and non-histone proteins is involved in epigenetics and regulates a variety of
cell-functions. On the other hand, asymmetric dimethylarginine (ADMA), one of free
methylated arginines released into body fluid after in vivo protein breakdown serves as an
endogenous inhibitor of nitric oxide synthases (NOSs). ADMA is synthesized by protein
arginine methyltransferases (PRMTs) and is degraded by dimethylarginine
dimethylaminohydrolase 1 (DDAHI1). In this study, to demonstrate the physiological
significance of the metabolic pathways for methylated arginines in rat brain, we examined
the localization of the metabolizing enzymes such as DDAH1, PRMT1 and PRMTS and
nNOS. Furthermore, we identified three novel arginine methylated proteins from rat brain
by proteomic analysis.

[Methods & Results] Several histological compartments were prepared from rat brain
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and subjected to western blot and immunohistochemical analyses. DDAHI1, PRMT1, and
PRMTS5 were ubiquitously expressed in all regions of rat brain. The results of
immunohistochemical analyses showed that these enzymes colocalized in a lot of neurons.
In the cortex and hypothalamus, almost all nNOS neurons had expressed PRMT1 and
DDAHI. These results suggest that the metabolic pathways implicated in biosynthesis and
degradation of methylated arginines were driven actively in the central nervous system,
including the spinal cord. Further, several arginine methylated proteins were detected by
western blot analyses using crude extract of rat brain. Of them, fructose bisphosphate
aldolase C and ribose phosphate pyrophosphokinase 1 were identified as protein
containing ADMA residues and SDMA residues, respectively.

[Conclusions] These findings suggest that the PRMT/DDAH/NOS axis is play a part of

homeostatic function in central nervous system.

w-Hydroxy fatty acids in edible fats and oils
Yuko Nishiyama, Syuko Ogura, Saya Sato, and Yasushi Kikuta
12th Asian Congress of Nutrition (Yokohama), Abstract Book, p.166 (2015-5)

Objectives: ®-Oxidized fatty acids, which are primarily catabolized by peroxisomal
[B-oxidation system, are thought to activate the f-oxidation and m-oxidation as a PPARa
ligand. In our former study, it was shown that 1% of free fatty acids extracted from human
serum and rat organs was ®-hydroxy form. ®-Hydroxy fatty acids were supposed to be
produced by w-hydroxylation catalyzed by monooxygenase, cytochrome P450 in the
endoplasmic reticulum of cells. On the other hand, w-hydroxy fatty acids in foods can be
accumulated in the body. In this study, in order to assess the effect of w-oxidized fatty
acids in foods on human metabolic process, we measured the content of w-hydroxy fatty
acids in edible fats and oils.

Materials & Methods: ®-Oxidized fatty acids in edible oils and fats were purified and
analyzed. The oils and fats were diluted to ten times by methanol and were hydrolyzed
under alkali condition. Free fatty acids and the w-oxide forms were separated by
thin-layer chromatography, and were collected from silica gel. These samples were
analyzed by using LC-MS.

Results & Findings: Three animal fats and eighteen plant oils were investigated, and
-hydroxy palmitic acid was found in all samples. The rapeseed oil contained m-hydroxy
palmitic acid, which quantity was 4% of that of palmitic acid. The safflower oil and the

lard contained w-hydroxy palmitic acid remarkably. On the other hand, the butter, the
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almond oil and the sesame oil contained much amount of ®-hydroxy lauric acid.
Conclusion: These facts show that w-hydroxy fatty acids are contained in many edible
oils and fats, especially in the safflower oil. They also suggest that intake of these oils and

fats affect human fat metabolism.
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