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Effects of on short sleep duration
and insomnia urinary protein level in irregular night workers

Kyoko Hayashi”, Ryo KubotaZ), Kumiko Ishino”, Katsumi Ando” and Nobue Sakai”

Summary The purpose of this study is to clarify the effects of urinary protein level on short
sleep duration and insomnia in irregular night workers.

We investigated the sleeping time of normal- and night-shift workers by using a self-
administered questionnaire (sleep diary). The respondents included 25 male and female (mean age,
28.6 * 5.7 years) hospital staff engaged in irregular night work who had no history of kidney
disease. In addition, the presence of divided sleep times to supplement the short sleep duration
during night work was investigated.

By using urine samples collected in the morning on the day of the night shift, before the night
shift, and after the night shift, total protein (TP), albumin ( u Alb), creatinine (Cr),
[ >-microglobulin ( £ 2-m), and L-type fatty acid-binding protein (L-FABP) levels were measured.
The mean normal working and night-shift sleep times were 383.2 = 63.6 and 192.8 * 88.7
minutes, respectively. No changes in TP and u Alb were found after the night shift, but the f2-m
and L-FABP levels tended to increase. In the analysis according to the presence or absence of
divided sleep, the L-FABP level after night work in the group without divided sleep increased
significantly (p = 0.015). The results showed that lifestyle-related sleep deprivation affects renal

function on the basis of the urinary L-FABP levels of the workers with and without divided sleep.
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Sufficient sleep and taking short breaks during or after night work will reduce the burden on

renal function.

Key words: irregular night workers, urinary protein level, L-type fatty acid binding Protein,

divided sleep
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Fig. 1 (a) The typical example of sleep diary with divided sleep
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Fig. 1 (b) The typical example of sleep diary without divided sleep
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Fig. 2 Blood pressure fluctuations in the morning on the day of the night work, before the

night work, and after the night work (n = 25)
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BW Tk, HHE B RI%OL-FABPTH & 7% 7=
AL, KM BRICEML % o7
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5) EMEROA I & 5 Ik

RSN 24 H A & RNV 8 95 5 e
TOME CHEIRIRD & 58 & 2 WEIZ5T T
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Table 1 Levels of urinary protein components in the morning on the day of the night work,

before the night work, and after the night work

(n=25, Mean £SD)

Morning on the day Before the night After the night

of the night shift shift shift
TP (mg/gCr) 28.3+22.4 30.6+25.6 32.7434.0
Alb (mg/gCr) 9.0£13.7 11.2+12.8 9.9+17.0
B2-m (ug/gCr) 23.0428.4" 34.7+38.7 51.2457.5"
L-FABP (ug/gCr) 1.52+1.35 0.82+0.87 %  1.24+1.00*

*p < 0.05, between the morning on the day of the night work and after the night work

*#p < 0.05, between the morning on the day of the night work and before the night work

#%p < 0.05, between before and after the night work

Table 2 Comparison of the levels of urinary protein components by length of employment

(Mean £5SD)

Less than 4 years (n=13)

4 years or more (n=12)

Before the After the Before the After the
night shift night shift night shift night shift
TP (mg/gCr) 24.7+16.1 26.2+12.4 36.9+31.8 39.7+46.4
Alb (mg/gCr) 10.7+8.5 7.6+4.0 11.6+16.2 12.4+23.9
B2-m (ug/gCr) 22.4£24.0 34.0427.2 48.1+46.3 69.8+73.6
L-FABP (ug/gCr) 0.70+0.74 1.1040.52" 0.95+0.97 1.39+1.31"
*: p=0.027
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IR O 2 D L W ERIRIE A AT, EFRFEH R
T LR VT 1 87 i V2 L~ R S s 4 L 23 L
TWAHITH 5 DI L, [EREHOZD D
T WIS IR 8 L C W B EI T H -
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V. EE
HARFEAESICLS [TEFr 21285 <

CKD#Z#H A A FF 4 »2013] 12iE. [CKDOF
HOREL LT, REABLIORBT VT I ¥

Table 3 Comparison of the levels of urinary protein components between the subjects with and

without split sleep

(Mean£SD)
With divided sleep (n=14)  Without divided sleep (n=11)
Before the After the Before the After the
night shift night shift night shift night shift
TP (mg/gCr) 28.5+15.1 28.4£20.4 33.2434.5 38.2+45.2
Alb (mg/gCr) 9.9+7.6 7.9£5.5 12.8+17.2 12.5+£24.6
B2-m (Hg/gCr) 37.0+£41.5 50.6+35.6 31.9+£34.5 51.9+76.8
L-FABP (ug/gCr) 0.58+0.77 0.78+0.62* 1.12+0.88 1.82+1.08*
*: p=0.015
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Table 4 Comparison of the levels of urinary protein components by occupation

(Mean+SD)

Medical technologist

Radiological
(n=14) technologist (n=5) (n=5)

Medical office worker Nurse (n=1)

Before the After the
night shift night shift

Before the After the
night shift night shift

Before the After the
night shift night shift

Before the After the
night shift night shift

TP (mg/gCr) 24.0+16.3 26.7+19.4

Alb (mg/gCr) 9.7+8.2 6.6+4.0 8.0+9.4

B2-m (ug/gCr) 18.3£20.8 42.5+31.8

L-FABP (ug/gCr) 0.87+0.89 1.21+0.76

29.9+19.1 20.7+12.2

58.5+49.6 48.1+46.1

0.87+£0.98 0.66+0.56

50.3+40.8 59.9+60.0 27.8 40.0
3.1+4.1 19.2+21.5 25.9+32.3 7.6 10.2
61.2+41.1 85.1+£99.9 12.8 18.4
0.39+0.32 1.64+1.46 1.92 2.61

D7+ —=T v TEHRET L, TOMDIRFN
AF~—H— LT, a3 7ur7u071) >,
B>m. L-FABPSHE TH L u[HethidH 5 ] &
RSN TWDEY ZD720, KEFETIERES
EHB A OBEHEB & LTTP. Alb, Brm.
L-FABP % # 4R L LB 2 17 > 72

A O 8 (LTI ERD28 .67 = 5.7
E WA Vo EY HE, R4 i
JEDZEBE 7% < . eGFR2%96.0 = 16.2ml/min/
173m* & EHEARE D IEH CH o 7o WG RIE
T AR E X 2 TR T TR ik
MEDSEEIN T % Bo-m® 2 UL AL SRANE O FE 1 = iR
LA ML ATHEIPEE®ET HL-FABPY 'V A3
@ & 7 o720 SNBIE, WIEIHIC X 5 I
NRIRE ] O HH B & T IR 1A A R I
R IRESTE A 353 LYo, B I R B 1K
Puze EIATEIREDZAL? B S B IRAE AR 25
BREZL—HEholbE2 D, = TES
ERARFEAERE 5 % O3~ 5 AIbICZE1LIZ A S e
o7z BHEANTROME BT I AMBIIR % 7%
TEMIME D S 7% B 5K EZ T 5. Dk,
HENR & R CH OB & 22 0 . SR
JEB % EATT 2 REME L %0 b0 FDIOIMAT
BHREDZEMLIC X B BULRERIA X D BI2, K
MORME IR E LTV, 20T &A4H,
AIZZAbIE 7 < RS RERE A IS % Bo-m
RLL-FABPHSBEHIMETT & 72 - 72 K Tld 72 v
EEZ Do

WIS, EWEER O T L2 2A, #)
BEDFREIZ L VeGFRO LT & TP, f,-m.
L-FABPIZ L HEIAIASA SNz D2 &3
EC BEN G O R LIZ X D) . B~
B L T ORI T ICOR o Tnb EEX
bo FZABICIZIIIIELEIR OGN o722

D MR EEEE R I L B BRI T
EIRMEBERE 2 562G E 5 2 L DRIE S
N5

E O EIMEIR O A EECTH T 72T ClE, T
BEICAE WG - BB K A I A SN Do 72,
SRR O 22 WIS IR, S SIEIR O B 5 B
WEEEROMIRFE 2R . @SB & 17
1 5 By O IR IR S ] 0 22257055 % 2 o 720 5378
ME IR o 7% W #E Tld, eGFRAY X % 1 <. TP,
Alb. L-FABPIZEEMEEAIA S L7z FFI255E
IR D & 5 HE OB E B 21, FEIIER O
T WHEEO % % OL-FABPIZ A = (23 L
TWv7ze BormiZIZEIMEROAEEIC L 5 E1T
BN o 7278, WIHE B4 CliiEc LA
VA HNTze TDOZENE, HEE &R
MIEAR 2 4 ) - BEIRE & 5 2 & %, BEEO
FEIREER 0 & 0 )7 7 & OREIRIZ 6 5 B G E
BEYERREEICRE L EZ D,

[f] U245 R R %N © O EH AT L 1 FERH
DIENFHFTe Lo WARHNZ 530 T %2 17 -
FoAb . N IR & 7R R IRy o0 BERR IR [
FEHEIG - 2105 (GEERI30%)) %R 2 B B
AL, ERBEB R, B BRI
FAFLRGE —77.0 £73.245 (— 11753 £73.253)
LN EDDr o e BERBASTN. S
BTSRRI, R R R B - B AR
eGFRO K E L E I o720 LD L, RPE
F 43 C kIR R B ] 0D 225 0D 25 s i PR M 2 i B
E ¥ %% B 7K M) % Al 2 TTP. Brm.
L-FABPAHEANI L T B 0 I2xf L, EHREE o
FED LT BRI LTz, &
DTS, FHEE I X S BEIRE R O EH A
BWIZEIRPEARDTICHEE RITT EE R
%o

— 146 -



HEWEREGHT Vol. 43, No 2 (2020)

ABFFE &0 o BRI 9 2 A0 B E S AR e
IZRBS L 2 L AURIE S L, ZRIE S ey
FHIZB W T EFE R OMEIR % 51205 2 &A%
KUITHDHZ & LRI, B RE R [ 8
BRI TLREEID 2 B~ E
HARB S D EEZ D, Lo TR
I L &3 2RS0T ED LI
P IR BB C X ACKDiERE - FSiE~\ D %
X, BERBIEZRZET A2 ETTHO—BE %
DWEBEEZ B,

A

Sz 7207z Z b g S bk B o
B BRI RZEOMIZEE OB IR < HFLH
LETFET,

R LNE BT 225 (5) ORI
%L

Xk

1) WBARER: FR2oE 57 B A EH, AR
FaTH2, B, (2018).

2)  JEAEGIEE TR P R4LE G B R R IR R A, 7
18y 7 4 T A R ) R A (D7 1) 3 1 B IR DR A,
<https://www.mhlw.go.jp/toukei/list/h24-46-50.
html>, (2013).

3) EHEM, RHEEA, e RES, Wb, e
W AR & HEAR. OB EEAE, 51: 783-789, 2011.

4) HABRWFEHR: — 72 21235 { CKDZ#
A FF A 22013, RRESAL, WL, 2013,

5)  WHERLE, ZHIT, IR, S, 5 HE
XK, AIRTE, SR, A, PRI, MRS

6)

7)

8)

9)

10)

1)

12)

13)

- 147 -

e 121 (Chronic Kidney Disease: CKD) |2
BULMET VT I AMEOMIE R AEB~OE
B BB, 30: 8-18, 2009.

FEPHE— R, A RE . M ILE A 5 A 72 Bl
HEE MR, 2t ) & BESR. 5: 71-76, 2012.

Sasaki S, Yoshioka E, Saijo Y, Kita T, Tamakoshi A,
Kishi R: Short sleep duration increases the risk of
chronic kidney disease in shift workers. J Occup
Environ Med. 56: 1243-1248, 2014.

BRI, GRS L. 7 — 5 O 4. IR
HFINAG, R 323 7 0707 »—RlE R E -
AKIE N A o~ — 1 —— HARNFRE MRS o7
63-70, 2008.

Kamijo A, Sugaya T, Hikawa A, Yamanouchi M,
Hirata Y, Ishimitsu T, Numabe A, Takagi M,
Hayakawa H, Tabei F, Sugimoto T, Mise N, Kimura
K: Clinical evaluation of urinary excretion of liver-
type fatty acid-binding protein as a marker for the
monitoring of chronic kidney disease: A multicenter
trial. J Lab Clin Med. 145: 125-133, 2005.

Kamijo A, Sugaya T, Hikawa A, Yamanouchi M,
Hirata Y, Ishimitsu T, Numabe A, Takagi M,
Hayakawa H, Tabei F, Sugimoto T, Mise N, Omata
M, Kimura K: Urinary liver-type fatty acid binding
protein as a useful biomarker in chronic kidney
disease. Mol Cell Biochem. 284: 175-182, 2006.
AR, B, AR RS HrBl S PRIRIGER &
NIRANA &~ — 71— RALE R &
(L-FABP). £ > X 71 7.58: 21-24,2012.

Ito S, Nagasawa T, Abe M, Mori T: Strain vessel
hypothesis: a viewpoint for linkage of albuminuria
and cerebro-cardiovascular risk. Hypertens Res. 32:
115-121, 2009.

S 17 LA JE T - 955 & & D vol.8 -
WIRER I, MR B AT+ v 7 274 7,
5, (2012).



