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Abstract

Ghrelin, an endogenous ligand for the growth hormone (GH) secretagogue receptor, has been
reported to induce a GH-releasing, orexigenic effect on weight gain, and adipogenic actions. It is,
therefore, thought that ghrelin links the regulatory systems for growth and energy balance.

We examined 25 obese children undergoing a 3-month inpatient weight reduction program
for obese children based on a combination of diet and exercise therapy and evaluated the change
in the serum ghrelin levels.

The subjects consisted of 25 children with moderate to severe simple obesity [17 boys, 8 girls :
mean age 9.9% 1.3 years, percent overweight (% overweight) 52.1413.6%]. Height, weight; per-
cent body fat (% BF), fat mass, fat-free mass (FFM), and serum ghrelin were measured before
and after weight reduction.

After therapy, body weight, % BF and fat mass had all significantly decreased (p<0.001),
while height and FFM had both significantly increased (p<0.001 : p<0.05, respectively). There
were no correlations between pre-therapy serum ghrelin and any of the following; initial height,
weight, % overweight, % BF, fat mass, or FFM. However, after therapy, serum ghrelin levels were
negatively correlated with body weight (r¢=—0.544, p<<0.01). Serum ghrelin levels increased
significantly from pre~ to post-therapy (113.9430.7 to 129.6+42.9 fmol/ml, p<0.05). The rate
of changes in ghrelin levels was negatively correlated with the rate of change in the % overweight
(re=—0.412, p<0.05).

These findings suggest that long-term weight reduction based on a combination of diet and
exercise therapy lessens the severity of obesity and increases serum ghrelin levels in obese children.
(Jpn. J. Phys. Fitness Sports Med. 2007, 56 : 419~428)
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ALESY L B s, AAB L OREEOREIC
HEOWTTIFEPME 3 7 A), P9 2 EEERI
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%) & L7z (Table 1). WRIIE, BRIZHELHET
077 Lk 1B DERL, ZORETS
HHlEXTo72. 7B, AL, ERFRAB L
UCREZIIMIENEZ ToHB L, XFICLLAE
etk ENRBERE S ERRGEZE R OKE
AR CHEM L7z (RRRES 99-1).

B. FRE - (AHERCEITE

WE 7077 LARIRICBIT AR - R OZEAL
YRETT A0, MEBOHE, KEXHZEL, B
MR (% overweight) Z B M L7z [HEWRE (%) = (5K
DFE —RHERE) /FRUEMRE X100]. FRHEMRED
HEWOMR, Fi, GEE D LIHEL0ED
VTR 7.

% 72, SHIMADZU BSF-200 (E#E#/ERT) & W
7ZRT7 oAb E T A/mWEIC LY, IR
(percent body fat : % BF), {AFEIi& (fat mass), K&
feRBh& (fat-free mass : FFM) 286l L 7-. & B,
BSF-2001% HKDARFED40) v bV & TlE % &l
BEMET 22805, METHTS T L0, L/
FREIZBWTEREDM0) v MVRETH - 723 R I8

Table 1. Physical characteristics of the subjects.
all male female
(n=25) (n=17) (n=8)
age (yr) 9.9 = 1.3 9.8 + 1.4 10.0 = 1.1
height (cm) 143.7 £ 7.3 1437 = 7.7 143.9 + 6.9
weight (ke) 54.2 + 9.6 54.6 + 11.2 53.4 £ 5.4
% overweight (h) 52.1 +13.6 53.1 +£15.3 50.2 £ 9.7

mean=SD ; % overweight : percent overweight
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M7 Ly VigEIZHZEF v b (Ghrelin(Human),
RIA Kit : RK-031-30, Phoenix#t) & ff H L,
radioimmunoassay (RIA)IEICL D o ~h o v & —
(COBRA I15003, Packard #t) % i\ T IE Y >~
TNVORE RE L7z,
ETOREL duplicate THIZE L, FHEE A

L7z, 7V YO#mACV [EIZ3.8%TH - 7.

F. #etig
T SIS FE LR REE TR LA, BESu S
T LRI BT BIERE - RO ZELE S X UL
TV ViREOEILERT,
ZALEE (%) =
[((BET 07T LBEOWEME—
RE 707 T L OBEE) .
BE7 a7 T AR OHEME] X100
WX DEH L, HEMLEICIE StatView5. 0 (SAS
institute Inc) # VY, WE 7T 7 T 481, F/2idtk
BT A7 L) VIRELTERE - ARHEBIRIE L D
B, BIORESOUS T LARBOT— 5 005
SN T L) VR OB LTS - ALK
B & OMBIIZIL Spearman DJERIAHRE %
Wiz, F72, BE U ST ARBICBIT AR - K
M, M7 LY CBEOFEMHEO REIZIE Wil-
coxon DHFFNEMREZ AWV, AEKEINTHR
DEEIZBVTE p<0.05 b > THEEE L7,

. # R

A. BEZTOY S LEIERTORE - FEKRDOE(L
HREWOWE T F LAHEBRIIBTLHE, #
&, JEEE, IR, FIEFE, FFM % Table
2R L7z, MBIV T 2%, FEIE1.61
1.2cm(1.1%), FFM {31.5+2.5kg(4.7%) DF &
HEINASERD b (FNF p<0.001, p<0.05),
—7, REIX 7.3+2.6kg(13.3%), HEHEE L 23.9
+6.6%(47.5%), PRI 11.94£5.2%(29.4%),
&I 9.0+£3.9kg(38.5%), HEIIEA L
(47T p<0.001).
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EOELS LUME T L)V iBE TR - 448
RICBT2RINT A -2 EDRE

BWETUT T LRRICBITAIMF T V) VEE L

TEBE - (RMEL & O % Table 3 IR L7z, WET
077 LHICBWT, A7V VigELGE, 1K
&, EME, HIEHE, KRS, FFM & OB
ELMBEBERIEZEO S NP o7, —F, BET
0575 LBIIBWTIE, RE Y7 T A5 LR,
mer L) Vg HE, B, WIEFHE, K
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Table 2. Physical characteristics before and after the weight reduction
program.
% changes

n before after )
height (cm) 25 143.7 = 7.3 145.3 = 7.2 1.1 »<0.001
weight (kg) 25 54.2+ 9.6 46.9x 8.0 —13.3 p<o0.001
% overweight (%) 25 52.1+13.6 28.3x11.6 —47.5 p<0.001
% BF (% 21 40.7x 7.0 28.8x 7.4 —29.4 p<0.001
fat mass (kg) 21 23.4+ 7.6 144+ 55 —385 p<0.001
FFM (kg) 21 33.0x 3.2 344+ 3.4 4.7 p<0.05
mean = SD

% overweight : percent overweight ; % BF : percent body fat ; FFM : fat-free mass

Table 3. Correlation before and after weight loss between ghrelin and
height, weight, % overweight, % BF, fat mass, and FFM.
N before after
rs o Is p
height (cm) 25 —0.189 p=0.354 —(.362 p=0.076
weight (kg) 25 —0.234 p=0.251 —0.544 p<o0.01
% overweight (%) 25 —0.050 »,=0.808 —0.303 p=0.138
% BF (%) 21 0.103 »=0.646 —0, 023 »=0.917
fat mass (kg) 21 —0.025 »=0.910 —0.162 p=0.470
FFM (kg) 21 —0.137 p=0.540 —0.411 p=0.066

% overweight : percent overweight ; % BF : percent body fat ; FFM : fat-

free mass

Jeli® & OMICHBERAAHBRD S5N kb o7z,
REBELOBICEELZAOHBIRD SN (re=
—0.544, p<0.01).

M7 L) ViRER, WE 77T ARNICBWT
113.9+30.7 (FrgefE @ 113.4, #E5PH @ 54.4~220.3)
fmol/ml, & 707 T LB TIE 129.6+£42.9(Fhk
fE . 124.4, #iPH : 56.6~225.8)fmol/ml &, JHE
e b WEEICHEML 72 (p<0.05) (Fig. 1).

C. REOJZLICEBR MBI L) VIEE
DEALR EWRE - FERDOEILE & DRIE
WE 7075 ARPLRIIHTTComh 1LY v
BEOEALE LR - K OZ LT L ORF#EIZD
WCHE L2fER, mes L) ViEEOZEERLY
R, WRE, RIEH=, KBS, FFM oZ kgL
DERICBWTHERBEBEIIED SN h o720, B
WEDOEAE L TAELRADOHBBERIRD b

(re=—0.412, p<0.05) (Table 4).
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160 F FERLY, AWFEICBT 5 ATk L EEEEL +
140 e LBE 7T 7T MINBOIER B 21T
120 H5Z L7, FFM Zififrd L CI3mas %2085
WHER 2 BIRMICHA S5 2 LA CT &, /NBAEG
100 F FEOUEI BN Chor b %2 BN, %5, KB
80 F EOWET T T LT T4~7TH, L M9~
60 k 120 ENAREASRELZ A, EfL7270 75 4
40 L DHNFIZENET L, EHHONARHICBWTY
20 b WEICE D 7% ) KHEEEOZRLIZAETSH S L&
Z bz,
0

before after B. METOYSLRKICHEIBMPTLY it

Fig. 1. Changes in serum ghrelin levels before and E & EE - REERL & DRESE

after weight loss.
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e S5EMBIZBOTHE ST T2 S
71%3?7{( PRS2, 1% D FR/ANE IS xt L, FE1C :mef, WE 707 T AFOmMG 7 L) viEE
FHIM O AR E L EBBE A G L e 7o BIEZRE, RHEICET 2 VT o 2 —F & L
7oL ERLIZ., TOMER, BRE, FFM ZEE ERRO LN Lo 7205, BET U T LEIIB W
L, RE, RIRFAE, ARIREFEIXAEIELD TRAEELOMIZEEZAOHMBENIED M
L7z, BEFFEICE D 2) BROBHFEIED Al 2. BETHT T ARNICBWORERE IR 1)
N7z, 10D HARNNRIZBIT 2 1EBO & RN VIEE L OMICEHED RO 5N o BB E LT
=i, BET4.7em, LIBT5.9cm EHFHESH &, KUZEORRFRER ~FE O/ NNED AT

V. & o

Table 4.  Correlation between the % changes in serum ghrelin
levels and changes in height, weight, % overweight, % BF,
fat mass, and FFM.

% changes (%) n rs o
height 25 0. 366 0=0.073
weight 25 —0.218 p=0.285
% overweight 25 —0.412 0<0. 05
% BF 21 —0. 061 p=0.785
fat mass 21 —0. 094 0=0. 676
FFM 21 0.060 0=0. 789

% overweight : percent overweight ; % BF : percent body fat ; FFM :
fat-free mass
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