Zoba} : A1377 Al 4 5 1994

ot FEn|Re A AT EE F

Bl Aol o] 7]

A et o ze) gt opatetaa
uEAM . ulo|H - 25N - 24935

M =

ok v|ubg Frotol|A] Al A4 WA 2 gald]
8 olgd FoF A4, L-Dopa, arginine,
glucagon, 4 @35 2 & u& 32 2(¢]3} GHRH), %
%, 74, =% opioid 59 o7 5ol gk Fu]uks-
& ol gleh~Y, o]z g £u| Aoz} 2= A 7|

& obA wEA QA Yo, o|EH o vgtFn o
B AAZ 2 el 7hgAdel e 71" 1)

| AstRoll 4 GHRHO| Hulalell, 2) A]Aba}iol A
gk H o 2 =2 somatostain AE]-Fx], 3) H3H5A
9] somatotroph Al £ Wy, =& 4) o]Fe] Zglel

gafjA] Ao} A 4 oek?, zeir) wlabghatelA] A
74 ¥ GHRHel| i AA4s =& Feldbge] 71
stiche 2oy, ghwle] GHRH FA3el dk-go] gl
o] w|atdlololA] GHRHE #&2ko 2 pulsed injec-
tion¥ uh-g-o] glalcbE ¥ w7, pyridostigmineel] 2] 3}
ulabZBlolol| 4] wtolx] 9lvl GHRHel |3 4as=2
9 $H|7| 5ol FEA o2 Foiscie LuvFoR
¥o} GHRH® -#H]7]%ely, 3t somato-
troph Al Zof| & o] 4te] gle Aoz AYzts|ojx|w], Hu]
Aol 7} 2 o]f= vlat 2 A7} Ale] =7k

vlake] A2 Zefs = Aoz odeiA Ao, A vt
4 v|uhE Blolol 4] AAE 2 Hu|bol o] 7| AL uby
o g Z7}s]le] 9l somatostain tonew ol 2} A=
31uis® o]of chit o] 7} o} AF] WA A= &
o1}, d|utgtzlel A #A= = hyperinsulinemia, %7}
= somatomedin-c 5°] #ed 3]} FHHAG,

olof] MAFEE H|utgtolol| A AT e Fu|Aole]
7| A& soli 7] $l5le] vlnbra AN =TS At

H4lat 11993 d 79 13
Faldat ;1993 109 49

2 #87|de] A2 & GHRH, regular insulin(¢]
3} RI), clonidine 5o ¥ A# %= Fujul-3-8 it
31911, somatostain HH|E A F o HAT= R
)& F7}4)7]E pyrdostigmineo 2 AA A F e
Yoz ARz 2 E Fu] dbEE BAd G oA,
Asigdch,

Somatomedin-c?] ¥55 =

et 3
Lo &

HlekE 9%, A= 149e2 w|ghEe 19859
o g0t k3ol A - EJE_ aotAl A g EF 24 AR
W o] AT 125% ol4]l AF= dtglen EAbsl 8
W, oxrt 19, @ 7.841004 16.34 Abe]
(Table 1), Az AlAE o] 2alF e 110% ol
3el A2 Azl 94, A7 5 el et

vlake o A4l ETel A & ] A o] Fuls
o & AF= sled A4 F 4E o F42 2R
e},

2.4 ¥

1) gl xHH

vlabr 9ol ois A4l A 14 RI(0.1U/
kg), 49 294 clonidine(150 #g/m?), 494 3Y4#
GHRH(1 pg/kg) & Foslslen Fo43, F4%F 30
B, 604, 90, 120580 AAT=2E 2HZ 95l =
3, 2Tl FHAl 4] pyridostigmine
(1mg/kg) AHA F 60 o} 2 AYPE uba3}
et

A zFL 44 1946 14585 55 disiAe
RIE, 549l disi4+= clonidined, 4% =i+
GHRHE Foid ¥ vlabza) 22 wez APsq
orvj 7zt Fof s 18] 29Alol pyridostigmine & #
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Table 1. Clinical Characteristics in 9 Children with Simple Obesity

Patient Sex Age Weight Height BMI Fat Overweight Pubertal
No (yr) (kg) (m) (kg/m?) (%) (%) stage
1 F 9.1 50 1.35 27.4 36.3 173 Pl
2 M 7.8 32 1.20 22.2 36.2 143 P2
3 M i | 66 1.b1 31.0 33.3 164 P2
4 M 11.2 57 1.46 28.4 31.6 154 P1
5 M 13.8 65 1.56 26.7 25.0 142 P2
6 M 12.6 76 1.63 28.6 32.4 144 B2
7 M 13.0 80 1.58 32:1 36.1 166 P1
8 M 13.0 68 1.58 272 37.3 141 P2
9 M 16.3 112 1.5 37.0 39.6 180 P5

Mean+SD

Patients 12.0+2.5 67.3+22.1 1.51+0.16 28.9+4.1 34.2+4.3 156115

Control 9M/5F 11.5+3.7 33.8+11.5 1.31+0.15 19.6+1.4 17.4+5.2 87+15

Table 2. Mean GH levels after Administration of each Drug in Obese and Control Group (ng/mL)

0 Min. 30 Min. 60 Min. 90 Min. 120 Min.
Obese GHRH 2.34%+1.00 5.88+3.07 4.17+2.20 2.98+1.35 2.47+1.07
PD+GHRH 3.635%1.37 28.98+2.41 26.94+5.88 27.10+4.52 9.76+4.08
CLO 3.12+1.96 3.73+2.10 6.29+2.11
PD+CLO 3.11+2.28 4.88+3.09 11.12+3.96
RI 3.06+1.02 5.68+2.59 8.63+4.21 4.81+1.31
PD+RI 3.62+2.04 9.51+3.28 18.83+8.95 13.55+9.29
Control GHRH 2.25+2.38 20.95+3.62 8.49+6.56 5.27+2.80 3:17+1.42
PD+GHRH b5.12:3.08 35.90+7.78 25.87+6.32 18.63+7.87 10.70+1.90
CLO 1.65+0.47 2. 17%1.13 14.27+2.06
PD+CLO 1.84+1.05 4.15+2.02 17.76+3.05
RI 1.75+0.61 8.25+2.67 13.941+3.29 3.68+2.46
PD+RI 2.22+1.40 9.31+5.74 19.84+4.43 7.67+5.98

Abbreviation: PD: pyridostigmine, CLO: clonidine

A F 60l 22 AYLE R, A FeolA EF

3. A X

Somatomedine-c¢] F=& &34 3}7] ¢l A dsigc S
2) 4EZ22 9 Somatomedine-c2| &H SPSS-PCE ©]-83}4] student t-test & paired t-test
472 % 2 2-& Serono-Baker Diagnostics Inc., £ o] g3tgem Pl 0.05 o)3k:l HS F3g Ao

Somatomedin-c + Diagnostic Systems Laboratory 2 71389k

Inc.®] commercial kitsZ ARg3}o] wlaldmod 2y

22 AEAEALt AAI 2R intraassay coeffi- z I}
cient % interassay coefficient+ 27 2.5~3.5% =

1. GHRH Al MES2E ZH|EZ
5.8~8.4% %2, Somatomedin-c®| intraassay co- b = °

efficient % interassay coefficient= 7+7t 4.9~7.2% A 7o A o] 3 3050 20.95+3.62ng/mL
% 7.6~16.3%%c}, 2 HAE Hgon, uutFoldEe Fo F 308
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Fig. 1. Mean of baseline and peak GH levels after

GHRH and after PD+GHRH in obese and

controls. Either placebo or PD was administer-
ed 60 min before GHRH.

PD*:pyridostigmine

Table 3. Comparison of AUC-GH Levels after Adminis-
tration of each Drug in Obese and Control

Group
Plasma AUCGH (ng/ml x Min) .
P value
Obese Control

GHRH 237192 1023+235  <0.05
PD+GHRH 178214496 21181438 NS.
CLO 75+ 34 217+ 40 <0.05
PD+CLO 181+ 38 303+ 32 <0.05
RI 215+ 82  554+115 <0.005
PD+RI 763+120  784+205 N.S.

Abbreviation: PD: pyridostigmine, CLO: clonidine

5.88143.07ng/mLZ | thx] & ¥ v]ntio] HAlg=
ol ul3 f-olahA 2 uhg-2 ¥ gie(p<0.01) (Fig.
1). =% pyridostigminec 2 A3 23 ¥ GHRHE
FoAd A A 2T Fo] 3 3080l 35.90+7.78
ng/mL, v|stFe FoiF 308 28.98+2.41ng/mL
2 77 A A E Hof vnkE o FA2F w504
GHRH=FS: Foi 3k 7 4ol w]3) pyridostigmine = 3
A ¥ GHRHE 53 #$oll4 A2 2 g7t
e etA o Frhet ek (4 p<0.05, p<0.005) (Fig.
1). AUG-GH (area under curve-growth hormone) o]
A& GHRH Fo§1] A4 zF5} vatzslele Az
o3 Aol & ¥.901}(p<0.05) (Table 3) pyridos-
tigmine© 2 A 23 3 GHRHE Foi g 7% & Al

' p <008 —I
= 30} [ P<oos —— [ P<oes —
5
£ 20 BBaseine
g W e necton

-
=]

cLo™ PD%CLO cLO
Obese subjects

& A
PD+CLO
Controls
Fig. 2. Mean of baseline and peak GH levels after

clonidine and after PD+clonidine in obese and
controls. Either placebo or PD was administer-
ed 60 min before clonidine.

PD*: pyridostigmine CLO**: clonidine

o

273 ¥lvkEzke] AUC-GHE A"z $9o3 3}
1= ¢1g9leh(Table 3).

2. Clonidine F0{A| &S 22 Hu|ut2

A ETolA] Fod 3 60%el 14.27+2.06 ng/mL
2 HAQAE ¥ion, uaktoldt Eo & 60
6.290+2.11ng/mL2 A& Be 4] ujalzo] =
BHZZol vs) FolshA e uheS wark(p<
0.05) (Fig. 2). pyridostigmine . & = 3 A3 3
clonidined Fo{& 744, YA 27L Eojs goio)
17.76+3.05ng/mL, ¥|uh#e Foi & goto] 11.12+
3.96ng/mL2 77} HoAE vel T 7 mEgy
clonidingh-& Fof gk 72| u]3) pyridostigmine 2 #
Al ¥ clonidines Foidt H$ol4 Az =R Ao =]
7t FelsHAl Fhaksic (27 p<0.05, 0.05) (Fig. 2),
AUC-GHellA = clonidine 5H% Soj4] o pyridostig-
mine°.2 A 3¢ ¥ clonidine $4) w5 ujajz
3 AdH2PAN N2 @ alo]® noh(a
p<0.05, p<0.05)(Table 3),

3. RIFOA| MZ32R Hulug

ATl Fof F 6080 13.94+3.29 ng/mL
2 HHAE nglom, wlalpodE Bof & 6o
8.63+4.21ng/mLE Hcj x| & ¥o] unlFo| QA2
Toll w13 5l e wkge ® i} (p<o.05) (Fig.
3). pyridostigmine© 2 A4 2|8 ¥ RIS %o} ¥
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Fig. 3. Mean of baseline and peak GH levels after RI
and after PD+RI in obese and controls. Either
placebo or PD was administered 60 min before
RI
PD*: pyridostigmine
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Fig. 4. Comparison of Somatomedin-c levles in con-
trols and normal subjects.

A 272 Fol 3 6040l 19.84+14.43ng/mL, ]

al#& FolF g0Eol 18.83+8.95ng/mLE 77t o)
& ¥ 9ch(Fig. 3). vlubFol A RIzkE Fo 3 790

u]3) pyridostigmine A # 4 ¥ RIS Foig 7ol 4
A2 P HAqAst FosiA Frhstde= (p<0.05),
A 2ol He Frbstd e SAE 4L ol
c}(Fig. 3). AUC-GHell4+& RI 5t5 Fof 4] v]ukto]
A AazFol vlsl FeofsiA e ukgE 2yley
(p<0.005) pyridostigmine & #|z] & RI Fo{4] F
7ol F-2]& Aol = gigi et (Table 3).

4. Somatomedin-¢ S

A A =73} v|abol 4] &A% Somatomedin-c
ol AAGEFS 10.00+10.52ng/mLg 2, Hlah

SEE

& 75.06+33.39ng/mLE u®]ukio] A Abt] 2ol
vl 8] frof 5}A =9kth(p<0.0002) (Fig. 4).

a &

2 A< A b vt
AAs2Zeo] ubgo] A
AAF F ubgo] F7bE et
33 -3 AA5HA

o] o1l 223l pyridostigmine2 acetylcholines-
terase?] 7 3A|o| o cholinergic A7 A=te] 743 = <l
A A WE somatostaing] Fu]E 2j#H|A]7 GHRHel
o3 =g |EAHQ AAT=Ro Fu]E F7HA]F]
o123 GHRHel ¢l3F somatostain®] ==Y A5
ub=cp4~16) - Pyridostigminee] o] 9}z 288 71#]
= 2 d|akFof A pyridostigmine & 2 A A A %
GHRHel| 3 4332 & dbgo] 75 & AL Hsl
oA 9] somatotrophe®] 4| 7] %5 Feofgl oy,
somatostatine] F7}=le 9l7] wlEdg A|AMEEY,
Somatostatine] ofdtch: w ofE FA L wlghrol
A ZE i s g AAolt 247 Al
BAglo] AT 2 E Fulukgo] AHAbel wlal 7ha=]of
Ak AHdE SHlEe, £ ATel4 pyridostig-
mine® 2 A A A F GHRHF o A& Fu]ukg 3}
GHRH 5 §oiA] Fuukg-o] zto|7} wlalfel4] A
Azl vls] o zwl A& pyridostigmines] ]2}
2o A2 £ oo, vkl AFSEE Fu|7} A
5o} 9l 722 somatostaine] 7] Ful=le] 917 W
Tolzta % 4 9l 22y pyridostigmine H # )
% GHRHE 73t A% A5 93] Adxs
vlabroll A GAd zgol sl o zAgted 2L
pyridostigmine®| somatostaing JA|A]A AHAAs=
o] ZF7}skAlnt somatostating A4 7]= A=}
pyridostigmine®] &2k} A7} 9l7] wjF o2 A7t
o}, & qAollA] AHE-g pyridostigmined] 422 A
gl Al §-2H8-& do7]A] v H 3L ol A
£slglop 2 vulFel 4 F7}H somatostatin #¥]5
A 7|2 = FEE Aoz Y=

Clonidine®] #tg7]4d-2 Wz1# GHRHHE F
ARez A3 2R 3o E F7H41217, Roth ¥

L HslAHe] HAZEE poold AAHF ¥ F

% 3lojol| 4] GHRHol| thgh
FojglaL,

1% Loche 59| ®

pyridostigmine

o

F

-
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clonidines 5oi5l913w Aas =

< 3o} GHRHY| #u|Z7lol we} a5 e 2o) 2u
7t F7kEle o2 A9sigdel, =34 pyridostigmine
3 clonidines 7] A}&-3}7 == pyridostigmineol]
°]&# somatostatinec] #4344 ==, clonidineol| 2|
3 WA Az 2Eo] Fo18HA Hof APz RL 7
et ez FobshA Hepd, £ o Fold Az
3} wlgk Aelel clonidine 5o ¥ AAls = oy
d]x]2} AUC-GH% i‘{i. sl k7ol 4] A Ae) z=Fof v
& FoslAl Yern, pyridostigminee z Az &
clonidine <] *]-—] "\E‘H] 81-3-7} clonidine BHE Fof 4]
o] Fu|uk-g-2 Ao] 7} wlnkFol A HA = Fol uls 2
o= AR 4] v]abEell 4 somatostatin tone] =
7hE] o] ek A& Al AHRE,

vt insulin®| 2}H4-7]AH-& somatostatin ¥4 5 7}
2A o2 AAZT e g Fd 5 FrHA
Shibasaki 52%¢] 2% 3 nuloll &3lwd GHRH A |
¥ 4] insulin FoiA] AT 2E Hulzl Fr1sige
v}, GHRH A*% ¥ GHRH FojAlol & 44522
Hul 7} 27} R k= o2 ¥ol insulin $oiol 23t
A & clo] catecholamine #H] & ZF7}A] 7] o] o
somatostatin $4|7} QA glo] AR 22 Hujs} F7]
HE zZor Auscg, w3k AAeloAl: insulinel] £
3 Aoz A7 ARAF =R AL pyridostig-
mineo| 1} atropine 5ol 2jd) 3 3ke WA P& Aoz
aeiz gleh, & dTol| 4 wlubFa AAd 2T Abo]
o insulin Fof & AJAF 2o Ao Fu|x& v|=bF
o4 o Peten] o] AUC-GHZ R3t2ulx 4]
e Aakg Bl o) “l‘:l'i"ﬂl"l ofm gglo] ofz|

8

29 47} g A

AAs e R Bu)o] Aof7} 91-&S ou] g} w3l AHAH
ZelAE pyrldostlgmmee_i AA2E 3§ 73},
A% F Aelol 4FEEL Am FulA] Aol EA%

T
4 o) E e & gdgou, vakEelAE 9eglE

Aol & Mol =t A4l A& insuline] Z4#H g HAE

22 Hu| 244 2 pyridostigmineo| HZ gk ub
A 9kA]ai?n, W]ubFol A& somatostatin =7} A&

# o7 o} olo] pyridostigminee] z&§ Ho = 3
Ao}, =3 u]abFol A& insulin Fof 4] o} o] 2}
Soll vls] o &2 ulE& Mo|w? o]z
somatostating ZtAA|7o gy HAFEE Bu|E F
7HA1717] WEel Ao duA gln £ T 7

£ insulin®]

2 A5 o2l (Table 2),
£ dFolA svlgtFe] FAdzFol ¥ & Soma-
tomedin-c¥] F57} Fo&}A =& Ao u|Fo] Ho}

vlubfol| 4 Z7-d Somatomedin-ce] #ho| 5=l =}4
of g8l A]4-et42] somatostatin F =5 F7kA]A A
A3 7hgAo] 9k o2& Berel
owitz §220] & |23} in vivo 4 &4 Somato-
medin-c7} F 2] A]4s}lEel 4] somatostating Z7}4]
Acke 2uzx gaAslcl, ey insuline] v =4
A3} 74-e o} 2 29lo| 93 somatostatine] F7}3F 7}
AT AT 4 gick oA 4ol vk ulubE o}
oA AAZTEE 7hAo] flole] AT 2 R Hul zof
2 A7lE A olfox A Johannes 9L u|up=
Fajol| A A AT 2 Fo] uizhy]|7} golA glen, oA
o] g 7}x] 29le] "rha Bl b} g},

7422 o2 GHRH, clonidine, insulin Foj4] A=
2 Fulukgo] wlakfellM A 2Tl vl8 fo
3lA A ut pyridostigmine A2 & GHRH, clo-
nidine, insuling FoiA] AAF el Hu|y} Zr}j5]o
2 o vakE dolollA HF AT R Fro 24
= GHRH} =] 3}4-#] ¢] #u]o]AbE o} somatostatin
toneo| F7}xEle] 17| wWiF o2 AztE v v|abFel A F
7}=l # % Somatomedin-c F%7} somatostatin tone

= F7H17)E 89l F shvteta s,

sz puE

Z =

A AE2 9 o w]nt Bhzabol 147 o] Az
4o 2 GHRH, R], clonidineol] i3l A =A5 2
1125 244595, pyridostigmine A A 2 &
ol A3 ubs-E AR A3 g e AHE

= 2

1+ 4
do do rn el

2 2 e
32 o

&

1) ®l=kollA4l GHRH, clonidine, RIol| 3t 445
22 Adiua 3o AUC-GH7} AAbe zFol v]3)
o] 5hA Zbasle qlch,

2) vl =k F ol A pyridostigmine & 2 A A x| %
GHRH, clonidine, =+ RIS 53 A% AHAg=2
o] HoHux @ AUC-GH7} 25 f9 544 =7}st9
123

3) pyridostigmine A # % % GHRH, clonidine,
T RI Fofi] AAZ g Frlo] Ahzhe v]ukio
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Mechanism of Impaired Growth Hormone Response in Children with Simple Obesity

Moon Sung Park, M.D., Mi Jung Park, M.D., Ho Seong Kim, M.D. and Duk Hi Kim, M.D.

Department of Pediatrics, Yonsei University College of Medicine, Seoul, Korea

Obesity is associated with an impairment of the growth hormone secretion elicited by all stimuli
known to date, but the basic mechanism of this alteration is unknown. To determine whether obesity
is associated with a chronic state of tonic somatostatin secretion, several tests with growth hormone
stimuli such as GHRH (1 g/kg), clonidine (150 zg/m?) and Regular insulin (0, 1 U/kg, subcutaneous-
ly), to obese subjects and normal control with or without pyridostigmine were undertaken, and the
Somatomedin-c levels were measured in both obese subjects and matched controls.

1) The peak GH levels and AUC-GH after administration of GHRH, Clonidine or Regular insulin
in obese group is less than those in control group.

2) Pretreatment with pyridostigmine increased the peak GH levels and AUC-GH significantly in
obese group but the absolute values are less than those of normal group.

3) The Somatomedin-c levels are significantly higher in obese group than control.

Our results lend support to the view that chronically high level of somatostatin decreases the
responsiveness to GHRH and secretion itself.
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