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The analysis of lipid metabolism changes by short sleep duration and smoking
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We studied the effect of short sleep duration and smoking on lipid metabolic
changes and brain and endothelial function. Three nights of sleep restriction reduced the cortical
oxygenation response during cognitive task compared to that in natural sleep. Endothelial function
after smoking was significantly impaired than that at rest in young smokers. We identified
significant changes of 168, 72 and 39 lipid species between natural sleep and sleep restriction,
smokers and non-smokers, and pre- and post-smoking using electrospray ionization mass spectrometry.
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Liquid Extraction Surface analysis
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Phosphatidylcholine PC
Phosphatidylserine PS

Phosphatidylinositol Pl
Phosphatidylethanolamine PE
Phosphatidylglycerol PG

Sphingomyelin SM
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Positive ion mode
PC SM Precursor lon 184.1 Da
PS Neutral loss 185.1 Da
Pl Neutral loss 277.1 Da
PE Neutral loss 141.0 Da
PG Neutral loss 189.1 Da
TAG16:0 Neutral loss 273.2 Da
TAG18:1 Neutral loss 299.2 Da
TAG18:2 neutral loss 297.2 Da
ANOVA
2 t
2
t
1
3
1 3
1 3
1 3

Tobaldini et al, Eur J Intern Med 2013




Haack et al, Sleep 2007

PE 10 Pl
26 SM
PG

1 3

(Mo BRI OE— 51

012 - P<0.05

! P<0.05

0.10 o

0.08 +

0.06 ~

0.04 -

0.00 -

O BRERAR =S R REIR © R R
1HA 3HA

FMD

10

PC 29

34 TAG 68

Gy WOERGOREER
140 - P<0.05
! P<0.05

120 +

100 +

80 -

60 -

40 |

20 4

0

OB ARER oERRHIEIR © G RER
18E 3HA

FMD
FMD

1

Johnson et al, J Am Coll Cardiol 2010

40

Jha et al, N Engl J Med 2013

FERUEE LBUEE D
%FMDOD LLEE

ns

BIFEEE oEEE

ELER LBLE R D
%FMD O L8

15 P<0.001

B BUERT © BER

PC

12 PE 1 Pl 1
PS 7 SM 21 TAG
30 PG
PC 13 PE 5 Pl
1 PS 6 SM
10 TAG 4 PG
2

1) Miyata S, Noda A, lwamoto K, Kawano N,
Banno M, Tsuruta Y, Noda Y, Ozaki N.
Impaired cortical oxygenation is
related to mood disturbance resulting
from three nights of sleep restriction.
Sleep Biol Rhythms 2015; 13: 387-394.
DOI: 10.1111/sbr.12130

2) MiyataS, Noda A, Ito Y, lizuka R,
Shimokata K. Smoking acutely impaired
endothelial function 1in healthy
college students. Acta Cardiologica

2015; 70: 282-285. DOl :
10.2143/AC.70.3.3080632
1
nH .,
. 5
. 2015 9
25-27
@
MIYATA, Seiko
40560917
&)

NODA, Akiko

80252287
TAGUCHI, Ryo

20080210



