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Overnight Growth Hormone Secretions and Sleep Patterns in
Idiopathic Short Stature Children

Sang Young Seo, M.D., Kee Hyoung Lee, M.D., Baik Lin Eun, M.D.
Chang Sung Sohn, M.D., Young Chang Tockgo, M.D.
and Baek-Hyun Kim, M.D."

Department of Pediatrics, College of Medicine, Department of Internal Medicine',
Department of Radiology T, Korea University, Seoul, Korea

Purpose : Pharmacologic provocation test of growth hormone(GH) is a non-physiologic method and
has several limitations for diagnosing growth hormone(GH) deficiency. Spontaneous GH release
studies could be important in understanding the pathophysiology of children with poor growth but
normal responses to GH provocation tests. Also, the relationship between nocturnal GH secretions
and sleep patterns in short stature children is poorly understood. The aim of this study is to deter-
mine whether there are differences in sleep patterns and nocturnal GH secretory profiles between
idiopathic short stature children and a normal stature group.

Methods : Spontaneous nocturnal GII secretions and sleep patterns were evaluated in 12 prepubertal
idiopathic short stature children with normal responses to provocation tests and 9 normal stature
controls. Blood samples were taken every 30 minutes from 22:00-06:30 and sleep patterns were ana-

Results : The mean GH level during sleep was significantly lower in short stature children than in
controls. The peak GH level after sleep, coincident with the first slow wave sleep, was lower in the
short stature group. The slow wave sleep times of short stature children were decreased compared

Conclusion : These results suggest that overnight serial GH sampling is helpful to identify short

stature children with subnormal GH secretions, and sleep structure differences may be associated
with decreased overnight GH secretions in short stature children. (J Korean Pediatr Soc 2003;46:

Key Words : Idiopathic short stature, Overnight growth hormone, Sleep
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7y 128.2+34 cm, 1385148 cm (P<0.05), 217l w3t stan-
dard deviation score(SDS)&= AAA olgt -2.19%+0.07, A
A ok 0.2210.23(P<0.01) oA Table 1). % IGF-1
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24171721 ng/mLE ANFTY FEA7E Bgou o
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Table 1. Clinical Characteristics of Subjects(Mean=*SE)

Idiopathic short stature Control
(N=12) (N=9)

CA(yr) 10.5+0.6 9.6+£0.5
BA(yr) 87%£0.6 9.1%0.6
BA/CA 0.8£0.0" 09+0.0
Height(cm) 128.2+34" 1385+4.8
Height SDS -21+0.0 02%0.0
GV(cm/yr) 39+0.1" 52%0.1
BMI(kg/m’) 17.0+0.7 185+0.9
IGF-I(ng/mL) 167.8+£36.8 2417721
IGFBP-3(ng/mL) 1,287.6£168.8 1,446.5+266.0

Abbreviations : CA, chronological age;
growth velocity; BMI, body mass index
"P<0.05

BA, bone age; GV,

Table 2. Overnight Growth Hormone Profiles of Subjects
(Mean*SE)

Idiopathic short stature Control
Mean GH(ng/mL) 2.8+0.2" 47%0.6
No. of GH peak 41405 58+0.6
FSWS GH(ng/mL) 128+2.1" 22.1%40

FSWS GH : total amount of GH level during first slow wave
sleep
"P<0.05

Zobat o Al 46 W Al 45 20039

2. MAE olSTat AMH olSEe| M F 4ES=EE

s
ot | F EWlE GH Hi sEE AN ol 28+
0.2 ng/mL, AA o}FT 47506 ng/mLE o3 olE BY

THP<0.05)(Table 2)(Fig. 1).

FH F GH §%7F 5 ng/mL ©144¢l GH #4] peak® 314
= 47 411053, 5810632 AXNFwrol fFstA ATt
(P<0.05)(Table 2).

30Ewt A& A GH F=(GHI-GHIR) FolA 44 7l
Al 60% 90l dlEslE GH3SF GH4AI7E A% ofswtol
3427 obgtel vl frelshAl WYkt (Table 3)(Fig. 2).

30 — Mean GH
NS FSWS GH
25 1 "P<0.05
= 20 A
£
=)
E *
£ 15
© X
10 -
5 T
. [ 1

Short stature Control

Fig. 1. Mean GH and GH levels during first slow wave sleep
in idiopathic short stature and control. FSWS GH : total
amount of GH level during first slow wave sleep.

Table 3. Serial Growth Hormone Levels during Sleep(ng/mL,
Mean+SE)

Idiopathic short stature Control
GH1 45*2.1 42%32
GH2 22%0.6 53*19
GH3 3.3+0.7 10.0+24
GH4 46+1.3 12.0+2.3
GH5 44%12 9.1£37
GH6 50%0.9 82%33
GH7 32%0.6 6.6-1.9
GHS8 3.2%0.9 34%09
GH9 3.0%0.6 34%09
GHI10 39*1.0 28%1.0
GH11 25%0.6 46*2.0
GHI12 31*£1.2 38*14
GH13 1.3+0.3 25%09
GH14 0.7£0.2 22%08
GHI15 14%+05 24+0.8
GH16 1.9+06 1.1+06
GH17 1.2+06 0.3£0.1
GH18 1.3+04 1.9+04
"P<0.05
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Fig. 2. Changes of serial GH levels during sleep in idiopathic
short stature and control.

Table 4. Sleep Electroencephalography Parameters of Sub-
jects(Mean*=SE)

Idiopathic short stature Control
Stagel(%) 73124 73117
Stage2(%) 522%26 526+2.8
Stage3(%) 76*1.0 56*0.6
Stage4(%) 87+1.2 152+1.0
REM sleep(%) 217114 19.1+1.0
SWS(%) 164+1.3 208+1.2
Wake(%) 11.6+26 11.9+1.7
TIB(min) 526.0£11.3 544.4+13.8
TST(min) 455.5+16.7 4747%£19.7
SWSLA (min) 456176 31.2%35
Abbreviations : REM , rapid eye movement; SWS, slow wave

sleep; TIB, time in bed; TST, total sleep time; SWSLA, slow
wave sleep latency
"P<0.05

Xdﬂl#L Azvel g A5k SR Azke] WEg
A o]_ 2

B 16411.3%, A4 olsdt 20811.2% % AN A
b ] ] Fo8tA #@edl, stage 3= F T Aloldl xfolzt
PAo stage 47F AAF ofFtolA FoldA #Adh(P<

0.05)(Table 4)(Fig. 3).

2& FH(deep sleep) TAIZ AYsted dele Ak
slow wave sleep latency(SWSLA)E AANFT 456765, 3
AR 31243502 AaAre] froshA =sThp<
0.05)(Table 4).

Sleep efficiency(EFF)Y AAFH 5 REM FHAZHe] W&
F ok Abolell A {2 F Abel7t I tH(Table 4).
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Fig. 3. Slow wave sleep time in percentage of total sleep
time in idiopathic short stature and control.
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