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Short communication

Identification of natural lactoylcholine in lactic acid bacteria-fermented @Cmsm
food

Kozo Nakamura ®”*, Sho Okitsu ? Ryuya Ishida?, Su Tian ¢, Naoki Igari ¢, Yoshihiko Amano®

2 Department of Bioscience and Biotechnology, Graduate School of Agriculture, Shinshu University, 8304 Minamiminowa Village, Nagano, Japan
® Institute of Agriculture, Academic Assembly, Shinshu University, 8304 Minamiminowa Village, Nagano, Japan

¢ Department of Nutrition and Food Hygiene, School of Public Health, Hebei Medical University, Hebei 050017, China

d Research and Development Department, Daiwa Pharmaceutical Co., Ltd., 1-16-19, Sangenjaya, Setagaya-ku, Tokyo, Japan

¢ Institute of Engineering, Academic Assembly, Shinshu University, 4-17-1 Wakasato, Nagano City, Nagano, Japan

ARTICLE INFO ABSTRACT
Article history: Acetylcholine (AcCh) is a major neurotransmitter and an agonist of nicotinic and muscarinic receptors in
Received 6 July 2015 non-neuronal systems. Artificially synthesized lactoylcholine (LaCh) has potent nicotinic activity equal to

Received in revised form 5 December 2015
Accepted 13 January 2016
Available online 14 January 2016

that of AcCh. In this study, we report the isolation and purification of natural AcCh and LaCh from a lactic-
fermented food known to reduce blood pressure. To our knowledge, we are the first to isolate natural
LaCh. The choline esters were isolated using a novel purification procedure combining a weak cation-
exchange cartridge with ODS and pentafluorophenyl HPLC columns, and the structure of LaCh was iden-

i?:r:ﬁl,gso:lin e tified via various analyses. Assessment of p- and 1-LaCh showed that the isolated LaCh was an enantiomer
Lactoylcholine mixture with a D/L ratio of 1.6. p-LaCh induced vasorelaxation of thoracic aortas from spontaneously
Isolated purification hypertensive rats (ECso =3.83 x 107 M), while 1-LaCh did not. Our results suggest that choline esters
Lactic-fermentation food could be new functional ingredients in lactic-fermented foods.

Blood pressure-lowering food © 2016 Elsevier Ltd. All rights reserved.
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LC-MS/MS Analysis of Choline Compounds in
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Investigation of the Distribution and Content of Acetylcholine,
a Novel Functional Compound in Eggplant
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Antihypertensive effects of orally administered eggplant (Solanum )
melongena) rich in acetylcholine on spontaneously hypertensive rats e

Shohei Yamaguchi”, Kento Matsumoto®, Masahiro Koyama”, Su Tian‘, Masanori Watanabe®,
Akihiko Takahashi®, Koji Miyatake', Kozo Nakamura™®"
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ARTICLEINFO ABSTRACT

Keywords: Our previous results (Nakamura et al., 2013, 2016) indicated that acetylcholine (ACh) in orally administered
Eggplant foods exerts antihypertensive effects. Eggplants (Solanum melongena) contain abundant ACh (Horiuchi et al,,
Acetylcholine 2003), and their food functionality was discovered, using spontanecusly hypertensive rats, by measuring blood
Blood presware pressure after oral administration of a suspension of lyophilized eggplant powder. We found that lyophilized
eggplant powder induced significantly lowered acute and chronic blood pressure levels at very low doses of
0.0650 mg/kg body weight (b.w.) and 0.821 mg/(kg b.w.-day), respectively. Chronic administration suppressed
adrenaline and noradrenaline excretion in the urine, and aorta assays showed that eggplant acted on the M3
muscarinic ACh receptor (M3 mAChR). ACh was conelusively shown to function as the main component of
eggplant contributing to antihypertensive activity by suppressing sympathetic nervous activity via M3 mAChR.
This report reveals a new food functionality of eggplant and its potential as a novel antihypertensive food.
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