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20k x| 2L ninkioll] AERT) GolslA] =9k} (6.02 + 2.83 vs 5.0 + 2.7 ng/mlL, P < 0.05). XA
Lo MRS (¢ = 0.225), FlelEd] ¢ = 0.273), WHR (r = 0.228), ARHEE (- = 0.232), A|7H29] ARplngs.
& (r = 0.224), I WA ¢ = 0.246), WM w4 ¢ = 0202), @l ¢ = 0251), TNF-a (¢ = 0270)2}
froJgh ofe) AaARE Hodek (P < 0.05). BlRARF} QlEdl, E5Y, HOMA-IRI= d5ide] gigick vlss]
B4 A3} HOMA-IRS- ZE: (B = 0.283, P = 0.003), o}]ZdE] (B = 0210, P = 0.012), A (o34 = 1,
B = 0295, P < 0.001), UM w3 (B = 0.233, P = 0.012), 244 (B = 0.165, P = 0.029) S5} Z21#0]
ARDAE Btk RP = 0369, P < 0.001). 3k0 2|71 Av} slxl2gle slelsd] (B = 0264, P =
0.002), TNF-a (B = 0.220, P = 0.009)2} E&%0] AakdAIE B¥ydr} (R® = 0.134, P < 0.001).
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ololl-]A] MR §1 (Dual-energy X-ray absoptio-
metry: EXPERT-XL, Lunar, USA)S o]l ARIE-S
225k, AR AR, SR B o] HA4s)
Sk a0z AL AL AR, S, Aoz T
sjof Zgeiglon, 7 ol i APAEE (regional
fat percentage) & A AMEES Fa =AY} TX
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Table 1. Anthropometric Characteristics, Body Fat Composition and Distribution of Abdominal Fat of Subjects

Normal weight Overweight*

Boys Girls Boys Girls
N 36 52 33 17
Age (years) 11.8 = 1.7 114 = 1.9 11.9 + 2.1 11.9 + 2.1
Weight (kg) 428 + 11.0 384 + 8.7 589 + 11.8 569 + 14.4
BMI (kg/mz) 189 = 25 179 = 23 250 + 2.0 242 + 29
WHR 0.79 + 0.05 0.79 + 0.06 0.87 + 0.04 0.84 + 0.05"
Body fat composition (by DXA)
Body fat mass (kg) 8.49 = 431 9.76 + 4.37 20.55 = 4.81 21.59 = 6.37
Lean body mass (kg) 29.53 + 8.95 23.89 + 4.84° 33.59 + 8.62 29.28 + 8.27°
Total fat %' 233 + 99 264 + 79 342 + 79 404 + 4.1
Am fat %' 286 + 12.7 368 + 9.0° 445 + 83 494 + 63
Leg fat %' 247 + 938 322 + 8.6 400 + 5.7 45.6 + 4.4%
Trunk fat %" 20.0 = 9.1 228 + 173 348 + 7.2 37.0 + 6.0
Distribution of abdominal fat (by CT)
Visceral fat area (sz) 28.1 + 14.8 245 + 10.0 549 + 214 452 + 15.6
Subcutaneous fat area (sz) 75.7 + 51.7 78.8 + 41.8 208.5 + 51.0 2014 + 623
VSR 0.46 + 0.29 036 + 0.16 0.26 + 0.09 0.24 + 0.09
Data are given as mean + SD. All parameters are significantly higher in overweight than in control group except age (P <

0.001). BMI, body mass index; WHR, waist to hip ratio; DXA, dual energy X-ray absorptiometry; CT, computed tomography;

VSR, visceral fat to subcutaneous fat ratio.

* Overweight was defined as BMI > 85 percentile by gender and age.

T regional fat %={regional fat/(regional lean body mass + regional fat mass + regional bone mineral content)}> 100.

¥ P <0.05

§ P < 0.001, Significant differences between boys and girls are indicated.

Table 2. Biochemical Parameters of the Subjects

Nommal weight Overweight* P

Boys Girls Boys Girls

N 36 52 33 17
Glucose (mg/dL) 884 = 64 88.3 + 8.2 85.6 + 6.5 88.1 + 10.0 0.161
Insulin (uU/mL) 411 + 3.72 6.26 + 4917 9.01 + 6.0 10.11 = 597 0.000
HOMA-IR 090 + 0.83 138 + 1.11* 1.92 + 1.28 221 + 132 0.000
Total cholesterol (mg/dL) 164.0 + 304 164.0 + 24.1 171.4 + 30.7 1629 + 265 0272
Triglyceride (mg/dL) 87.6 + 48.7 87.6 + 58.7 118.0 + 70.8 89.2 + 56.4 0.069
HDL-cholesterol (mg/dL) 535 + 142 54.6 + 10.7 49.7 + 120 480 + 79 0.014
LDL-cholesterol (mg/dL) 90.5 + 24.6 91.9 + 206 98.2 + 246 97.1 + 21.1 0.100
TNF-a (pg/mL) 1.19 + 038 1.15 + 0.60 1.42 + 0.60 1.07 + 0.40° 0.165
IL-6 (pgfmL)) 0.79 + 051 1.13 + 1.72 1.19 + 098 0.89 + 044 0.608
Adiponectin (Ug/mL) 1226 + 4.50 14.67 + 5.42° 9.08 * 3.59 12.04 + 3.69° 0.000
Leptin (ng/mL) 735 + 841 10.06 + 9.23 22.75 £ 14.19 32.53 + 14357 0.000
Resistin  (ng/mlL) 5.66 + 275 4.53 + 2.60 6.21 = 3.0 565 + 251 0.040

Data are given as mean + SD. HOMA-IR, homeostasis model assessment of insulin

* Overweight was defined as BMI > 85 percentile by gender and age.

T Student t-test coefficients between overweight and control group.
¥ P < 0.05, Significant differences between boys and girls are indicated.

- 143 -

resistance.



— UjEm|ekeks A A 14 A A3 E 2005 —

Table 3. Bivariate Correlation Coefficients between Serum Resistin Levels, and Anthropometric and Biochemical

Parameters
Univariate (r)
Total Boys Girls

Age (years) 0.083 0.107 0.032
Weight (kg) 0.226" 0.262" 0.087
Ht (cm) 0.115 0.119 0.043
BMI (kg/m?) 0.255" 0.305" 0.095
Waist (cm) 0.273" 0.309" 0.145
Hip (cm) 0.231" 0.180 0.200
WHR 0.228" 0.384" -0.022
Tanner stage 0.075 0.194 0.096
Body fat mass (kg) 0.232" 0.284" 0.135
Total fat % 0.173" 0.226 0.146
Am fat % 0.148 0.177 0.199
Leg fat % 0.153 0.212 0.168
Trunk fat % 0.224" 0.294" 0.129
Subcutaneous fat area (cm®) 0.246" 0.299" 0.107
Visceral fat area (cm’) 0.202" 0.248" -0.001
Glucose (mg/dL) -0.133 -0.098 -0.143
Insulin (uU/mL) -0.001 0.059 -0.037
HOMA-IR -0.007 0.051 -0.033
TNF-a (pg/mL) 0.246" 0.212 0.283"
IL-6 (pg/mL)) 0.087 -0.030 0.179
Adiponectin (ug/mL) -0.143 -0.058 -0.107
Leptin (ng/mL) 0.251" 0.321" 0.201

Univariate; Correlation analysis used Person correlation. WHR, waist to hip ratio, HOMA-IR, homeostasis model assessment of

insulin resistance.
* P < 0.05
¥ P < 0.001
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1. CHAIRIS] QAN =

Wdzhs & 138907 W} 691, oz} 69e|dvk ¥
IF AEe- A 11.8 + 1.94)], o3A) 11.5 + 2.04|52 YR}
oz} Zhell frofgk Aol giodvk. viuiat Adare] A
& Xolg Ho|R] gk} (Table 1). MR A=t v
#f) ARG, WHR, A|Aek ssbA) w3 9l i)
H o] FofalAl £t (P < 0.001). F5A] P 4
et vHkE Zlel] Xol7} glodent, qlEwlst HOMA-IR
& vkRllA FofEAl A Vel (le|] 934 +
5.95 vs 5.38 + 4.56 uU/mL, HOMA-IR 2.02 + 1.29 vs
1.18 + 1.02, Z¥z+ P < 0.001). E&Za|~egE, A 1)
LDL-ZH|lZ-HE-2 oF & 7l fof3t Xele g%l
HDL-Z#| 28l vpikiollA] [FofalA] 9t} (541 +

12.2 vs 49.1 + 10.7 mg/dL, P < 0.05) (Table 2).

2. 2 XA} B2 Y Ol=El NSO

rH

Al

A dl2Ele vkl AAER felshAl 9k
o} (6.02 + 2.83 vs 5.0 + 2.7 ng/mL, P < 0.05). &4 X
2B A, AREEASE, Sl2)Eu), o] Eull, WHR, |
kel AR AR bE-g, slalA M w9 gt
w23} frofdl oke] AHaAE Hr} (P < 0.05). &4 ]
A 2R3} vk A Eefe] Al Al el A
Y2 H9ju} (Table 3, Fig. 1). 31 #R| 482 lG#l, Z
%9, HOMA-IRI= A0} ¢ ZAo® el
(Table 3). v=3]HE-4 7y} HOMA-IR-2- A& (B
0.283, P < 0.003), olx]=ZdE] (B = -0.210, P < 0.012),
A (034 = 1, B = 0.295, P < 0.001), WakAE mA (B
=0.233, P = 0.012), SFAAH (B = 0.165, P =0.029) &
3 B9 ARDAE B}k R = 0369, P < 0.001,

- 144 -



Resistin (ng/mL)

BMI (kg/m?)

Cc r=0232
12 P < 0.05

Resistin (ng/mL)

r=0202
1R P < 0.05

Resistin (ng/mL)

Visceral fat area (crm?)

Resistin (ng/mL)

Resistin (ng/mL)

Resistin (ng/mL)

Subcutaneous fat area (cm?)

Fig. 1. Correlation between Serum Resistin Levels and Markers of Obesity. BMI, body mass index; WHR, waist to hip ratio, Trunk fat
%={trunk fat mass/(trunk lean body mass + trunk fat mass + trunk bone mineral content)} x 100, Body fat composition by dual-energy
X-ray absoptiometry (C&D), Distribution of abdominal fat by computed tomography (E&F).

Table 4).
3 YRIAEN o, o] 2|

3.
G BRI o7l v]sl] dAleA] frefalAl =3k
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6. 2.86 vs 4.81 + 2.61 ng/mlL, P < 0.05). 221} H]
qhEs AAE S ol BARE wi vhazel X
de] ot ol §igie (Table 2). 9] F71 @l

289 ARRAPE §i3de} (Table 3).
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(Table 3). vEEs]75A 7y} @x2e)e sle)sd B =

0.264, P = 0.002), TNF-a (B = 0.220, P = 0.009)$} =&
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Table 4. Multivariate Linear Regression Analysis of Relationships Between Serum Resistin and HOMA-IR and

Anthropometric and Biochemical Parameters

Variables B P
Dependent variable: serum resistin, R® = 0.134, P < 0.001
Independent variable
Waist circumference 0.264 0.002
TNF-a 0.220 0.009
Dependent variable: HOMA-IR, R* = 0.369 , P < 0.001
Independent variable
Body Weight 0.283 0.003
Adiponectin -0.210 0.012
Sex (girl=1) 0.295 0.000
Visceral abdominal fat area 0.233 0.012
Triglycerides 0.165 0.029

B, standardized coefficients; Rz, multiple coefficients of determination.

A BX2gle] nluksE AollA] froslA] o A dek
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Aol ik S1gEo] WAl ¥ wjel Ao Az
o AR vl PPt B sl 2 Aol
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ABSTRACT

Resistin is a novel adipocyte-derived hormone that has
been proposed to link obesity with insulin resistance and
diabetes in mice models. However, many studies in
humans have failed to reveal link between circulating
resistin levels and adiposity or insulin resistance.
Therefore, we conducted a cross-sectional study to
evaluate whether resistin correlates with obesity and
insulin resistance in children and adolescents. Fifty
overweight and 88 normal children, aged 7~17 yr (mean
11.7 + 1.9 yr) were enrolled. Body composition measurements
were performed by dual-energy x-ray absorptiometry scan,
and CT scan at the umbilical level was performed to
evaluate the distribution of abdominal fat. Serum glucose,
insulin and adipocytokines (resistin, adiponectin, leptin,
tumor necrosis factor(TNF)-q, interleukin(IL)-6 were
measured. Serum resistin levels were significantly higher
2.83 vs 50 =

2.7 ng/ml, P < 0.05). Serum resistin levels were

in overweight than control group (6.02 +

positively associated with waist to hip ratio (r = 0.228),
body mass index (r = 0.255), total fat mass (r = 0.232),
trunk fat percent (r = 0.224), abdominal subcutaneous area

(r = 0.246), visceral fat area (r = 0.202), serum leptin (r

= 0.251) and TNF-a (r = 0.270) (P < 0.05, respectively).
No associations of serum resistin with serum fasting
glucose, insulin levels and HOMA-IR were detected.
Using multivariate linear regression models, body weight,
adiponectin, sex, visceral fat area, and triglycerides were
independently  associated ~with HOMA-IR.  Waist
circumference and TNF-a were independently associated
with resistin levels. Serum resistin levels are associated
with obesity but not with insulin resistance. Resistin is
unlikely to be a major link between obesity and insulin

resistance in children and adolescents.
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Children, Adolescents
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