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Effect of Sleep-restriction on Salivary Adrenal Hormones
in Korean Adolescent

Yoon Seong Cho, Juntae Je, Sangkwan Leex

Department of Oriental Internal Medicine, College of Oriental Medicine, Wonkwang University

The goal of this study was to clarify effects of sleep restriction on a diurnal rhythm of salivary cortisol and DHEA
levels in Korean adolescents.83 middle school students were recruited to participate in restricted sleep period group
(less than 4h/day) or unrestricted sleep period group (from 6h/day to 7h/day). Both were 14 to 17 years old. They were
instructed to keep the sleep-awakening schedule and sampling protocol. Saliva samples of cortisol and DHEA were
collected at 8h, 12h, 16h and 20h. Salivary hormones were analysed with salivary cortisol(or DHEA) EIA kit according
to a fixed assay protocol. Cortisol levels of restricted sleep period group and unrestricted sleep period group
significantly decreased according to the sampling times. Cortisol levels of sleep restricted group was significantly higher
than those of usual sleep group at all sampling times. At 8h, DHEA levels of both groups were significantly higher than
those at 12h, 16h and 20h. However, DHEA levels of restricted sleep period group did not differ from those of
unrestricted sleep period group at all sampling times.Cortisol and DHEA levels of both group showed the typical diurnal
rhythm regardless of sleep status. Restricted sleep may increased cortisol release, not DHEA release, which indicated

a changed HPA axis.

Key words : salivary hormone, cortisol, DHEA, sleep restriction, korean adolescent, DHEA
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1. FaA S g5 HETe cortisol 5712 Bl

45 HTY]  cortisol FFEL 08h, 12h, 16h, 20ho]
6.13+0.45 nmol/L, 2.76+0.31 nmol/L, 2.37+0.31 nmol/L,
0.78£0.13 nmol/LE -§93 =x}o](df=3, MS=268.25, F=46.06,
p<0.0001)7F AU TH(Fig. 1) AHF-7 5 (Post hoc) 23}, 08he 12h,
16h, 20h 2o #9984 =@z p<0.0001, p<0.0001,
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p<0.0001), 12h¢} 16hE 20h R+ Fo8tA Eshow(zhzt
p<0.0001, p=0.005), 12h} 16he 3 2}o]E Holx] Fgt),
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A tH(Fig. 1). A} 7% (Post hoc) 23}, 08h3t 12h, 16h, 20h B
o fYEA =& 2ol HH(ZZ p<0.0001, p<0.0001,
p<0.0001), 12h, 16h, 20h ZtollE 3 xfo]S Holx] Adth.

—e— Control
104 -&~ Sleep-restrict
=
°
£
£
Q sofok
(&)
tf tt
ek
C L] L] L]

L}
& O & S
Sampling time
Fig. 1. Diurnal rhythm of cortisol in control group and
sleep-restricted group. The values are indicated as mean+SEM, #(P<0.001,

comparison with cortsiol level 08h) T (p<0.01, comparison with cortisol level of
20h)

2. A7 A AT 9] cortisol Bl

AAEEF cortisol F-& 08h, 12h, 16h, 20ho] z}Z}
6.13£0.45 nmol/L, 2.76%0.31 nmol/L, 237031 nmol/L,
0.7840.13 nmol/Lo| 31, FHAISE2] cortisol FF2 08h,
12h, 16h, 22hell Zz+z} 9.36+1.07 nmol/L, 4.03:0.45 nmol/L,
3.55+0.47 nmol/L, 2.68+0.45 nmol/Lo] 1t} 08h(t=3.28, df=78,
p=0.002), 12h(t=230, df=78, p=0.024), 16h(t=2.11, df=80,
p=0.038), 20h(t=5.17, df=72, p<0.0001)°ll A S A o] FAF4
W RY fostA =% tHFig. 2).
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Fig. 2. Cortisol levels of control group and sleep-restricted group
according to sampling times. Cortisol levels of sleep restricted group was

higher than those of control group each time. The values are indicated as
mean+SEM. *(P<0.05), «+(P<0.01), *+(P<0.001)

3. $RADEH H45R7e) DHEA 95719 vl
A4 HT 9] DHEA 4% 08h, 12h, 16h, 20hel 0.80+0.13
nmol/L, 0.53£0.08 nmol/L, 0.36+0.08 nmol/L, 0.41+0.08
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3 2}o](df=3, MS=3.33s, F=6.714, p<0.0001)7} 311 Th(Fig. 3). A}
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Fig. 3. Diurnal rhythm of DHEA in control group and sleep-restricted

group. The values indicated as mean+SEM. =(P<0.05, comparison with DHEA level
of 08h), *+(P<0.01, comparison with DHEA level of 08h).

FHT 9 DHEA ¥l

A4 HTe] DHEA 432 8h, 12h, 16h, 20hel] 747}
0.80+0.13 nmol/L, 0.53+0.08 nmol/L, 0.36+0.08 nmol/L,
0.41+0.08 nmol/Lo| 13, WA g2 DHEA 4F-& 8h, 12h,
16h, 20hell Z+Z+ 1.19£0.25 nmol/L, 0.53£0.16 nmol/L 0.37+0.05
nmol/L, 0.40+0.07 nmol/L°] % th. DHEAE ZE A|Ztdlol A &
e AT fog ztelE ®olA Fokth(Fig. 4).
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Fig. 4. DHEA levels of control group and sleep-restricted group by
sampling times. DHEA levels of sleep restricted group was higher than those

of control group at 08h, but no significantly difference in both groups any times.
The values are indicated as mean+SEM.
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