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than that of obese children. and to analyze gender difference and affecting factors of
tance.

Methods : Of the 9,837 school children from 5 to 16 tears old, 92 obese children and 1
underwent a two-hour oral glucose tolerance test and plasma glucose,
and high sensitive C-reactive protein(hs-CRP) were measure.

analysis(P<0.05).

centrations. (Korean J Pediatr 2005;48:1076-1081)

Purpose : Insulin resistance is the most important risk factor linked to the development of impaired
glucose tolerance(IGT), diabetes mellitus and cardiovascular diseases in childhood and adolescent obe-
sity, The purpose of this study was to see whether insulin resistance of obese adolescent is higher

insulin, lipid profiles, leptin

Results : Plasma insulin levels of female were higher compared to those of males during oral glucose
tolerance test(P<0.05). Four(4.3%) in obese children and twenty five(13.3%) in obese adolescents met
the criteria of IGT. Female, leptin, adiponectin and triglyceride concentrations were strongly correlat-
ed with homeostatic model assessment insulin-resistance(HOMA-IR) by multiple linear regression

Conclusion : Obese adolescents might have higher insulin concentrations compared to obese children
and obese girls higher insulin concentrations than obese boys. Obese boys and children with im-
paired glucose tolerance have higher insulin concentrations than those with normal glucose tolerance.
HOMA-IR was significantly correlated with female, plasma leptin, adiponectin and triglyceride con-

Key Words : Childhood obesity, Adolescent obesity, Insulin resistance, Impaired glucose tolerance

insulin resis-

87 adolescent,

5

M =

e
L

et o g

vﬂ ARFOI ALETAA Lol 2
2 Z7H3 gon oo mE 28 Pu
o] Z7hH3 glof AgHom we

>~
-~
2

LN
2

[

o K %
X
jus)

ek
o 2

M oE o
P o

>
s

oo
_&ﬂl

e
Lok

[\~
o
(=}

B om r

5
|
Corrcspondcnco Duk Hee Klm, M.D.
Tel : 02)2228-2055 Fax :02)393-9118
E-mail : dhkim3@yumc.yonsei.ac.kr

)
14
2

7]

>

- 1076 -



Aded Aol dv EE Aol duio] WHEes AL
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5-16412] &8 98378 AA HAE A, 1 T AL X
471 95 WE-9)4= o]l 279 9] H|gkelE: o R St
HRE F do] 5-10418 BWE 40K(929), 11-16418 Bk
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F ad089d)en PR
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g(H1 75 g)& H F 30%, 60,
Adedes 4300, FEFHAA AP dor d,
Aedss FFd2HE, LDL-Fd2EE, HDL-Zd~HE,

%%, leptin, high sensitive C-reactive protein
(hs-CRP) ¥ adiponectin 5%=% 433t

W5l (impaired glucose tolerance, IGT)el A
American Diabetes Association guidelines®l uh2}

Alzre] o] 140-200 mg/dLS! AF-2 dRow, A

ox of
L
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(normal glucose tolerance, NGT)< &5 Al d4o°| 110 mg/
dLolstelH 2A1Zell dwro] 140 mg/dL °lskel A$-2 319
29 BmHe FH A 3ol 126 mg/dl £ 2417l 200
mg/dL ©]4 A2 A, HOMA-IRS &% A
SE(mU/mL) X 35 Al g (mmol/L)/225F A8ttt

2) Mststa ZAl

F3F2 glucose oxidase WHLOZE, J&EdFEE INS-IRMA
kit(Biosourer Co. Belgium)® immunoradiometric ¥ o2
43y 8% ZuzHE, F494Y 9 HDL-ZH~HES
Hitachi analyzers(Hitachi, Japan)Z ©]&3}% enzymatic col-
orimeter WHoZ FAINCH leptin® FE+ RIA(Linco
Research Inc. USA) WH o2 hs-CRPE Latex agglutination
method(Bayer Co. USA) WHS=Z adiponectin® RIA(Linco
Research Inc. USA) o= SA3Ah

3) SHIAE

B Al Statistical Package for Social Sciences 11.5 soft-
wares ARESIATE REE Hit7 FFEAAHmean+
SD), ¥ FHAA4=(standard deviation score, SDS)+= SDS=
x-x /SD. &2 o= Atk patel 0.05 elael d-¢E

v glE Ao FEeslth

FAEL

oA i 98374 F AL X S7F 95 MRS o]kl
A5 HRsoz AHosHs w wwrEeo] HEiE 89%(HA
10.3%, oAb 7.7%) At} WIREE Lol S dold#-e 89

. w 8
ool= 91+11AIR e Hwts Had F dxte] d3e 139
+1.24), oJ=te] AL 136+1.
olote] A ALAF(kg/mD)E 22 232429, 21.66+1.8%
ozl oolrtt B HgksldtH(P<005). ¥IvHs Hade
= i}

X

oAz RTE B& v RS THP<0.05).

HIWHE = BIRES AofoA] ol "l ofol= 247t 27.81+13.9%,
2047102%% Fol7t ofolrt} HIWIEZE Fjom wH|wkE HA
dolMe &2 2 &} 247} 37.0£11.4%, 30.8£10.8%= HA
7} Axtel]l wlE] o] wMITwEIF FATHP<0.05). AL g
S Zolell A ol Bl ofolell A Z}7} 330+7.9%, 29.116.1%%
ool A Eotou, HwtE HadolAe Ak 9 ojzle) AR
o 747} 37.1%6.3%, 39.8+6.0%= Azl AA|Wo] H&

oh HEAM 2 BN s dolurh niE P2
2

o2

ANA HL o HwE FaddAs YAt g g
ZIth(Table 1).
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Table 1. Clinical Characteristics according to Age and Sex Group in Obese Children and Adolescents

Children(N=92)

Adolescents(N=187)

Male(N=64) Female(N=28) Male(N=123) Female(N=64)
Age(yr) 89%1.2 91+1.1 139%1.2 13.6*£1.3
Weight(kg) 446+99 41.8+8.0 79.8+134" 70.1£75
Weight SDS 27%t1.3 25+1.0 30£1.1 2.8+0.8
Height(cm) 137.9+94 1386+94 166.3+9.27 160.4+55
Height SDS 14+1.1 14£1.0 1.1+1.0 1.0£1.0
BMI(kg/m?) 232429 216+18 287+27" 212%+22
Obesity rate(%) 27.8+139 20.4%+10.2 37.0+11.4" 30.8£10.8
Body fat(%) 33.0+79° 29.1%6.1 371+6.3" 39.8+£6.0
Abdominal fat(%) 44.4+45" 41.3%54 485+29° 455+26
TIAFD(%) 375+85" 33.8+7.1 3524109 26.319.0

Data are means* SD(ranges)

Abbreviations : BMI, body mass index; IAFD, intraabdominal fat depth
TP value <0.05:male in adolescents vs female in adolescents

"P value <0.05:male in children vs female in children,

Table 2. The Plasma Glucose and Insulin Concentrations dur-
ing OGTT in Obese Children and Adolescents
Children  Adolescents P
(N=92) (N=187) value
Plasma glucose(mg/dL) at
0 min 99.1£6.6 99.2£82 0.88
30 min 139.9+20.3 144.4%+19.3 0.07
60 min 120.1+£231 136.3%+26.7 <0.001
120 min 1141+£175 1189+194 <0.05
Plasma insulin(uU/mL) at
0 min 87*56 13.9+72 <0.001
30 min 675574 1075%£66.7 <0.001
60 min 466456  95.2%69.4 <0.001
120 min 366333  73.4%59.9 <0.001

Data are means* SD(ranges)
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Fig. 1. Plasma insulin concentration(means) for boys and girls

during a 2-hour OGTT.

s & 3080l Huzel] @3 F A gaEden ¥
o Bl AHindolA el Wske 60wl 247 120.1+23.1
mg/dL, 13631267 mg/dLZA WvHs HadolA on A
Z7b8k o.M (P<0.001), 120%lE 27 1141£175 mg/dL,
1189%19.4 mg/dLE <3 o]7} §

HIRES Aol B HadoA 35 JdEde FEv 77 87+
56 uU/mL, 13972 pyU/mLE HIWE Hadola] ou] oA
7¥akl 2 (P<0.001), 30, 60, 120l = H]vkE A 2dol A

A=t vl A S7FEJTHP<0.001)(Table 2).

vk 2ol 9 Aadela] A mE Qe TR o
Apoll Al &Y FE7E EATHP<0.05)(Fig. 1).

HREE Ao MW 49(4.3%), vlRkE AHadolA 257 (13.3%)
M s FelE vepgon duyoz Hdw H9E 1#
= gt

ol of
b

=
Ne

3. B4 WISEL WS ZOHZ0AN eladlissol Xo|
A4 ST R AT FATAA R A Fge
30 A% Tl s s FhEelA e 9 F

5 AEHP<0.001).

A Ugs 2 g AolTel B8l AAbE dewe]

= FTE Al 47 117462 pU/mL, 164+122 yU/mLE
= zZel7h Jem(P<0.05), 60l 7+ 755+66.1 pU/

mL, 107.3+64.8 yU/mLE U35 Follwelr dA3] =gt

(P<0.05)(Table 3).

Eﬂoﬁzsz

L (&

4. QlEEINENO AT

O = -

HOMA-IRS 943 1208 ddaAket w3 AuaAr}
AANTH B =2.66, P<O 001)(Fig. 2).
o}zl leptin, adiponectin, AW =

o
o} WA FAAA T AATHP<0.05)(Table 4).
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Table 3. The Plasma Glucose and Insulin Levels in NGT and
IGT during OGTT
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Table 4. Multiple Linear Regression Analysis of HOMA-IR
as Dependent Variables

NGT IGT P
(N=250) (N=29) value
Plasma glucose(mg/dL) at
0 min 99.1+74 99.7£10.3 0.76
30 min 141.8£19.7 152.8%*17.3 <0.05
60 min 12751242 160.3£29.0 <0.001
120 min 1132144 153.3%146 <0.001
Plasma insulin(uU/mL) at
0 min 11.7+6.2 16.4£12.2 <0.05
30 min 9221655 106.9=£75.0 0.26
60 min 7551661 107.3£64.8 <0.05
120 min 53.8+435 146.1*1544 <0.05

Data are means ¥ SD(ranges)
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£ Bt
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o 100 F
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Fig. 2. Linear regression analysis of the plasma glucose at
120 minute during oral glucose tolerance test with HOMA-IR.
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A 2 AFelME A"TA Ao R ApgEo] E7] witoltt
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model approximation of the metabolism of glucose
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Multiple regression

Regression coefficient P value
Sex 0.52 <0.05
Age(yr) -0.01 0.87
Waist(cm) 0.01 0.52
BMI(kg/m?) 0.14 0.18
Obesity rate(%) -0.01 0.54
Abdomen fat(%) 0.01 0.85
Leptin(ng/mL) 0.05 <0.05
Adiponectin(ug/mL) -0.07 <0.05
Triglyceride(mg/dL) 0.004 <0.05
HDL-cholesterol(mg/dL) -0.01 0.23
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