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Study of mechanism of abnormal lipid metabolism in sleep-disordered breathing
using mass spectrometry

Miyata, Seiko

3,000,000

96
(hosphatidylcholines, phosphatidylethanolamines, phosphatidylserine, sphingomyelin,
triacylglyceride)

The recent development of mass-spectrometry-based methods to resolve complex

lipid components is having a profound effect on current approaches to analyzing the
pathophysiological role of lipid species. In this study, we investigated the effect of sleep
disordered-breathing (SDB) on lipid metabolism. Twelve patients with SDB and 15 healthy controls
enrolled in this study. Lipid from plasma was evaluated using liquid extraction surface analysis
with nanoelectrospray ionization mass spectrometry (LESA-MS). LESA-MS detected more than 1,400 lipid

molecule species from seven lipid classes, including phosphatidylcholines (PC),
phosphatidylethanolamines (PE), phosphatidylserine (PS), triacylglyceride (TAG), and sphingomyelins
(SM). We identified 96 significantly different lipid species between patients with SDB and healthy
controls. The association of SDB with molecular lipid species might reflect the importance of
changes in lipid homeostasis in the pathogenesis of SDB.
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EDTA2Na 2ml
9 10 2
30009 15 -80
polyvinylidene difluoride( 0.2u
m ATTO ) 10u 1 10u 1
Liquid Extraction Surface analysis LESA electrospray
ionization ESI 15 QTRAP
6500 SCIEX Concord Ontario Canada Chipsoft
8.3.3.1108 Advion BioSciences Ithaca USA Advion TriVersa NanoMate
Advion Bio-Sciences Ithaca USA
1.5 kv 0.3 psi
Phosphatidylcholine PC Sphingomyelin SM
Phosphatidylserine PS
Phosphatidylinositol Pl Phosphatidylethanolamine
PE Phosphatidylglycerol PG Triglyceride
TAG
LipidView verl.2(SCIEX Concord Ontario Canada)
3

LESA - MS Identification of

Blood sampling Sample preparation
4 lipid species

K49 Ul Extraction solution:

Chloroform: Methanol L
1:2 / 5uM NH,HCO, LipidView

f Polyvinylidene
lood drawing: difluoride membrane

Patients: 6 a.m. pore size 0.2um software v 1.2

Controls: 9— 10 a.m. (ATTO, Tokyo, Japan)
Centrifuged: Plasma: 10uL, spotted

3000 rpm, 10 min & dried at room
Stored: -80°C temperature

LESA: Advion TriVers. "N (SCIEX Concord,

NanoMate system

MS: QTRAP 6500 Ontario, Canada)

X

S Scan Range | Collision Energy
Positive fon mode Start Stop Start Stop
Pho§phat|dy!chollne Precursor lon | 184.1 Da 40 50 volts
Sphingomyelin
Phosphat!dyl§er|qe Neutral loss | 185.1 Da 25 35 volts
Phosphatidylinositol Neutral loss | 277.1 Da
- . 400 1200
Phosphatidylethanolamine | Neutral loss | 141.0 Da Da 35 45 volts
Phosphatidylglycerol Neutral loss | 189.1 Da
Triglyceride 16:0 Neutral loss | 273.2 Da
Triglyceride 18:1 Neutral loss | 299.2 Da 50 volts
Triglyceride 18:2 neutral loss | 297.2 Da
+
https://hoxom-
hist.appspot.com/pca.html 2
SPSSver26 Stats Guild Inc. P P < 0.05
12 67.8+ 11.7
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2:1 7.9 3.4



6.0 3.2 12 6
355.0+ 57.0 360 5
540 8
3 3
4 3 1 79.7
+ 10.9% N3
7.3 64.6 /
25.9+ 17.4 /
6.7+ 11.0 /
* |
67.8+ 11.7 42 85
BMI  kg/m? 25.0+ 3.2 20.6 32.6
7.9% 3.4 1 13
6.0+ 3.2 3 14
355.0+ 57.0 270 450
404 .8+ 69.9 262 527
% 79.7+ 10.9 60.9 91.3
N1 % 42 .4+ 19.3 19.2 68.2
N2 % 43.8+ 14.7 24.3 60.5
N3 % 0.6+ 0.9 0 3.0
R % 13.0+ 5.5 5.9 22.4
31.2+ 20.9 7.3 64.6
/ 33.4+ 18.1 13.4 63.5
% 77.8+ 11.2 50 88
3% / 25.9+ 17.4 5.3 55.7
90% % 12.5+ 18.6 0.2 58.6
6.7+ 11.0 0 29.8
BMI: body mass index
10,000 1,478 16
27 23 284 PC 29 LPC 18 SM 19 PE 19
LPE 6 PS 12 LPS 16 TAG16:0 47 DAG16:0 8 TAG18:1 52 DAG18:1 10
TAG18:2 39 DAG18:2 9
1 15
61.5% 2 7.9% ol
2 7
1 5 ¢ $
TAG N ‘e ve
2 PC SM LPS g 0 :
-5
2 -10
-15
Mann-Whitney U -40 -20 0 20 40
PC1
P °
1.7x 10
96 PC LPC 8 SM 10
PE 8 LPE 3 PS 3 LPS 10
TAG16:0 18 DAG16:0 5 TAG18:1 14 DAG18:1 5 TAG18:2 1 DAG18:2 4

TAG




10.

11.

12.

13.

14.

15.

16.

17.

DAG TAG
TAG  DAG
PC SM
SM/PC
17

Marin JM, et al. Long-term cardiovascular outcomes in men with obstructive sleep
apnoea-hypopnoea with or without treatment with continuous positive airway
pressure: an observational study. Lancet. 2005;365(9464):1046-53.

Gottlieb DJ, et al. Prospective study of obstructive sleep apnea and incident
coronary heart disease and heart failure: the sleep heart health study. Circulation.
2010;122(4)-352-60.

Redline S, et al. Obstructive sleep apnea-hypopnea and incident stroke: the sleep
heart health study. Am J Respir Crit Care Med. 2010;182(2):269-77.

Bazzano LA, et al. Effect of nocturnal nasal continuous positive airway pressure
on blood pressure in obstructive sleep apnea. Hypertension. 2007;50(2):417-23.
Phillips CL1, et al. Continuous positive airway pressure reduces postprandial
lipidemia in obstructive sleep apnea: a randomized, placebo-controlled crossover
trial. Am J Respir Crit Care Med. 2011;184(3):355-61.

Nadeem R, et al. Effect of obstructive sleep apnea hypopnea syndrome on lipid
profile: a meta-regression analysis. J Clin Sleep Med. 2014;10(5):475-89.

Adedayo AM, et al. Sleep Breath. 2014;18(1):13-8.

Miyata S, et al. Nitric Oxide Plasma Level as a Barometer of Endothelial Dysfunction
in Factory Workers. Exp Clin Endocrinol Diabetes. 2017;125(10):684-689.

Miyata S, et al. Beneficial effects of CPAP treatment on endothelial function in
patients with mild to moderate obstructive sleep apnea. Cardiovasc Disord Med,
2017; 2.

Miyata S, et al. Smoking acutely impaired endothelial function in healthy college
students. Acta Cardiol. 2015;70(3):282-5.

Miyata S, et al. Impaired cortical oxygenation is related to mood disturbance
resulting from three nights of sleep restriction. Sleep Biol Rhythms 2015; 13(4):
387-394.

Berry RB, et al. The AASM manual for the scoring of sleep and associated events:
Rules, terminology and technical specifications, version 2.1. Darien, IL: American
Academy of Sleep Medicine. 2014.

Buysse DJ, et al. The Pittsburgh Sleep Quality Index: a new instrument for
psychiatric practice and research. Psychiatry Res. 1989;28(2):193-213.

Johns MW. A new method for measuring daytime sleepiness: the Epworth Sleepiness
Scale. Sleep 1991;4:540-545.

; : ( MOOK
16 ). . . 2010
Xiao, et al. Habitual Sleep and human plasma metabolomics. Metabolomics. 2017;13(5).
pii: 63.

Jiang XC, et al. Plasma sphingomyelin level as a risk factor for coronary artery
disease. Arterioscler Thromb Vasc Biol. 2000;20(12):2614-8.



19 15 0 0

Tsuruta Yoshiyuki Iwamoto Kunihiro Banno Masahiro Kawano Naoko Kohmura Kunihiro Miyata 33
Seiko Fujishiro Hiroshige Noda Yukihiro Noda Akiko Iritani Shuji Ozaki Norio
Effects of hypnotics on prefrontal cortex activity during a verbal fluency task in healthy male 2018

subjects: A near-infrared spectroscopy study

Human Psychopharmacology: Clinical and Experimental

2678 e2678

DOl
doi: 10.1002/hup.2678

Noda Akiko Yasuma Fumihiko Miyata Seiko Iwamoto Kunihiro Yasuda Yoshinari 0Ozaki Norio 11
Sleep Fragmentation and Risk of Automobile Accidents in Patients with Obstructive Sleep 2019
Apnea?Sleep Fragmentation and Automobile Accidents in OSA
Health 171 181
DOl
doi: 10.4236/health.2019.112015
Fujishiro Hiroshige Okuda Masato Iwamoto Kunihiro Miyata Seiko Torii Youta Iritani Shuji 72
0zaki Norio
Early diagnosis of Lewy body disease in patients with late-onset psychiatric disorders using 2018
clinical history of rapid eye movement sleep behavior disorder and [1231]-
metaiodobenzylguanidine cardiac scintigraphy
Psychiatry and Clinical Neurosciences 423 434
DOl
doi.org/10.1111/pcn. 12651
63
2019
37 41

DOl




Fujishiro Hiroshige Okuda Masato Iwamoto Kunihiro Miyata Seiko Otake Hironao Noda Akiko 32
Iritani Shuji 0zaki Norio
REM sleep without atonia in middle-aged and older psychiatric patients and Lewy body disease: a 2017
case series
International Journal of Geriatric Psychiatry 397 406
DOl
doi.org/10.1002/gps.4477
Noda Akiko Tsukano Sayuri Miyata Seiko Inoue Shinsuke Honda Kumiko Yasuma Fumihiko 4
Effects of Lower Limb Vibrations in the Supine Position on Autonomic Activity in Healthy Adults 2017
British Journal of Research -
DOl
10.21767/2394-3718.100034
Miyata Seiko Noda Akiko Yasuda Yoshinari Sugiura Kojima Mari Tsukano Sayuri Sugiura Tae 2
Koike Yasuo Otake Hironao
Beneficial effects of CPAP treatment on endothelial function in patients with mild to moderate 2017
obstructive sleep apnea
Cardiovascular Disorders and Medicine -
DOl
10.15761/CDM. 1000143
60
2018
33 41

DOl




66

2017
95 105
DOl
Kato K, Miyata S, Ando M, Matsuoka H, Yasuma F, lwamoto K, Kawano N, Banno M, Ozaki N, Noda A 71
Influence of sleep duration on cortical oxygenation in elderly individuals 2017
Psychiatry Clin Neurosci 44-51
DOl
10.1111/pcn. 12464
Miyata S, Otake H, Ando M, Okuda M, Fujishiro H, Iwamoto K, Noda A, Sone M, Ozki N -
Patient characteristics affecting accurate detection of sleep apnea using a bed sheet-type 2019
portable monitor
Sleep Breath -
DOl
doi.org/10.1007/s11325-019-01963-8
Kato Kazuko Noda Akiko Yasuma Fumihiko Matsubara Yuka Miyata Seiko Iwamoto Kunihiro 42
Miyazaki Soichiro 0zaki Norio
Effects of sleep-disordered breathing and hypertension on cognitive function in elderly adults 2019
Clinical and Experimental Hypertension 250 256

DOl
doi.org/10.1080/10641963.2019.1632338




Noda Akiko Hayano Junichiro Ito Nami Miyata Seiko Yasuma Fumihiko Yasuda Yoshinari 24
Very low frequency component of heart rate variability as a marker for therapeutic efficacy in 2019
patients with obstructive sleep apnea: Preliminary study
Journal of Research in Medical Sciences 84 84
DOl
doi: 10.4103/jrms.JRMS_62_18
Fujishiro H, Okuda M, lwamoto K, Miyata S, Torii Y, Iritani S, Ozaki N 126
Clinical profiles of late-onset psychiatric patients exhibiting incidental REM sleep without 2019
atonia
J Neural Transm (Vienna) 1095-1104
DOl
doi: 10.1007/s00702-019-02035-7
MIYATA Seiko NODA Akiko IWAMOTO Kunihiro OZAKI Norio 19
Relationship between Sleep and Lipid Metabolism 2019
Oleoscience 285 290
DOl
doi.org/10.5650/0leoscience.19.285
s s 37
2019
Clinical Neuroscience 818-820

DOl




31 6 12

43

2018

Fujishiro H, Okuda M, lwamoto K, Miyata S, Torii Y, Iritani S, Ozaki N

Clinical profiles of late-onset psychiatric patients with incidental REM sleep without atonia

International Congress of Parkinson’ s disease and Movement Disorders

2018

Miyata S, Noda A, lwamoto K, Fujishiro H, Taguchi R, Ozaki N

The effect of short sleep on lipid metabolism in Japanese university students

24th Congress of the European Sleep Research Society

2018

Miyata S, Mita Y, Okuda M, lwamoto K, Miyazaki S, Ozaki N, Noda A

Brain activity and life style in older people

The 9th Congress of Asian Sleep Research Society

2018




Noda A, Miyata S, lwamoto K, Ozaki N

Beneficial effects of positional therapy on cognitive function in elderly patients with obstructive sleep apnea

SLEEP2018

2018

56

2019

2018

Miyata S, Otake H, Noda A, Okuda M, Ando M, Fujishiro H, lwamoto K, Ozaki N

Polysomnographic and morphological characteristics in elderly patients with obstructive sleep apnea

World Sleep 2017

2017




Noda A, Miyata S, lwamoto K, Ozaki N

Effects of sleep disorder and physical activity on cognitive function in older adults

SLEEP 2017
2017
42
2017
2ch
42
2017

Fujishiro H, Okuda M, lwamoto K, Miyata S, Otake H, Noda A, Iritani S, Ozaki N

REM sleep behavior disorder in late-onset psychiatric disorders: clinical relevance to Lewy body disease

NMDPD 2016 11th International Congress on Non-Motor Dysfunctions in Parkinson’ s Disease and Related Disorders

2016




Miyata S, Otake H, Fujishiro H, Okuda M, Noda A, Ozaki N

Influences of patient characters and polysomnographic parameters on a sheet type home screening test

SLEEP 2016

2016

CPAP

2016

2016

CPAP

41

2016




REM sleep without atonia

41

2016
REM sleep without atonia
41
2016
41
2016
9

2019




2019

2019

RWA

44

2019

Noda A, Mita Y, Miyata S, Ando M, Okumura T

Cuff-less blood pressure monitoring during sleep

29th European Meeting of Hypertension and Cardiovascular Protection of the European-Society-of-Hypertension

2019




Fujishiro H, Okuda M, lwamoto K, Miyata S, Torii Y, Iritani S, Ozaki N

Clinical profiles of late-onset psychiatric patients exhibiting incidental REM sleep without atonia: comparison with those
of patients with idiopathic RBD and PD/DLB

International Lewy Body Dmentia Conference

2019

Miyata S, lwamoto K, Ando M, Ito Y, Noda A, Ozaki N

Differences in sleep duration and quality between weekdays and weekends in Japanese adults

SLEEP2019

2019

Noda A, Funaki N, Hirashita R, Nakashima H, Mita Y, Okuda M, Miyata S, lwamoto K, Ozaki N, Urakakmi K

Effects of aromatherapy on sleep and cognitive function in the elderly

SLEEP2019

2019

19

2019




44
2019
44
2019
41
2019

) 2018

450




(Noda Akiko)

(lwamoto Kunihiro)

(Otake Hironao)

(0zaki Norio)




