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Alteration of insulin resistance and serum adiponectin levels after
one year follow-up of obese children and adolescents

Min Jee Jeoung, M.D., Jung Yeon Shin, M.D., Soo Young Kim, M.D.
Jung Hwa Lee, M.D., Ph.D., Kee-Hyoung Lee, M.D., Ph.D. and Joo Won Lee, M.D., Ph.D.

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

Purpose : Obesity has become a pandemic and especially the prevalence of childhood obesity has in-
creased remarkably over the past years. Childhood obesity is often accompanied by the expected mor-
bidities such as hyperlipidemia, fatty liver and glucose intolerance. We evaluated the pattern of altera-
tion in the body mass index (BMI), serum adiponectin concentration, insulin resistance (HOMA-IR), and
complication rates after one year follow-up.

Methods : Forty two obese children (age: 8-15 years, 95th percentile of BMI for age and sex) were
examined twice annually on June, 2004 and July, 2005. The body mass index (BMI) and sexual maturity
rating (SMR) were determined annually by the same examiner and serum fasting glucose, liver enzyme,
lipid profiles, adiponectin, insulin and HOMA-IR were measured and annual results were compared.
Upper abdominal sonography was performed to detect fatty liver.

Results : BMI (253429 kg/m’ vs. 26029 kg/m’) and HOMA-IR (3.6+18 vs. 47+19) have in-
creased significantly after one-year follow-up. The serum adiponectin concentration (17.2+£5.2 g/mL vs.
12.6£5.2 g/mL) has decreased after one year. The prevalence of hyperlipidemia and fatty liver were not
changed significantly but that of hyperinsulinemia increased after one-year. HOMA-IR showed a posi-
tive correlation with BMI and SMR, but was negatively correlated with serum adiponectin concen-

Conclusion : Obese children in our study showed significant increment of insulin resistance during
one year. These results suggest that well-organized and continuous obesity control is required espe-
cially for obese adolescent to prevent complication of obesity. (Korean J Pediatr 2007;50:767-773)
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oltEYE FIiE 20049 172452 pg/mL, 20059 12.6+52
pg/mLZ 2R A(P<0.01) #&3ATHTable 2). A7ddel
FE 9 2 AST, ALTO] #Hgte 200437 2005l <]
" Sl Aoz itk dF AHAE vwgs w TGS HT
#, TC, LDL-C ¥ HDL-C- Hi#te] Aozt flAvh(P=0.425,
P=0.818, P=0.307, P=0.634, respectively)(Table 2).
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200413 2005199 AEE FFse] F4519S W, HOMA-
RS AdEFAF frofst e a4 (r=0.33, P<0.01)7F A
23, HOMA-IR¥} &% olgZ el vk Aol EAHo=z
o3 2o AEFA(r=-0.38, P<0.0D)7F AATKFig. 1). =3
HOMA-IRZ AREZIH w3 27] AME7] o, $7] ARE7] 2
A 7zt 31410, 37114, 50212 Vel AFErd w3 )
as B wf ARE7] Al719] wwkelrt fejEhAl Frbskdow Ab
F717F AYEFE Skt BES JERATHP<0.0D(Fig. 2).
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Table 1. The Characteristics of the Study Population

Data of 2004 Data of 2005

Age (year) 11.7+16 127+1.6
Sex (M:F) 29:13 29:13
Pubertal stage

pre:early:late 16:15:11 8:12:22
Height (cm) 153.8F11.7 160.5*+10.9
Weight (kg) 60.4*t13.6 67.1+t13.1

Table 2. Annual Comparison of BMI, Blood Chemistry and
Hormone Results

Data of 2004  Data of 2005 P-

(n=42) (n=42) value
BMI (kg/m®) 253129 26.0%+29 <0.05
Obesity index 278+10.6 28.0%+10.6 0.86
FBS (mg/dL) 93.6+6.5 91.2%+5.0 0.11
AST (mg/dL) 243186 26.0£22.0 0.63
ALT (mg/dL) 19.8£14.0 2341256 0.37
TG (mg/dL) 129.7£64.8 132.0£55.2 0.43
TC (mg/dL) 179.8£35.6 181.7£276 0.82
LDL-C (mg/dL) 105.2+21.8 101.8+23.9 0.31
HDL-C (mg/dL) 50.4+8.4 51.0%6.5 0.63
Insulin (uIU/mL) 156£6.8 215%76 <0.01
Adiponectin (ug/mL) 17.2+5.2 126+5.2 <0.01
HOMA-IR 36*1.8 4719 <0.05

Values are mean®SD. Abbreviations : FBS, fasting blood sugar;
AST, aspartate aminotransferase; ALT, alanine aminotransferase;
TG, triglyceride; TC, total cholesterol, LDL-C, low density li-
poprotein—cholesterol; HDL-C, high density lipoprotein—cholesterol;
HOMA-IR, homeostasis model assessment-insulin resistance
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A2l 57.1%901 BMI #2472 18W O & 429%%th BMI &
7holl /) HOMA-TIR-> 2004 3.37E1.76°14 20054 4.74+2.23
o2 fFos e ez BHEHALH(P<0.01), BMI 4
e A= 2004 4.072.07901A4 2005 4.64F1.39% tha F7}
st ou FAH R {olg Aol= FATHTable 3).

127

r=033, P<0.01

HOMA
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Adiponectin (Hg/mL)

0

0 2 4 6 8 10 12

B HOMA-IR

Fig. 1. Correlation between HOMA-IR and other variables. (A)
There was positive correlation between HOMA-IR and BML (B)
HOMA-IR was negatively correlated with serum adiponectin
concentration. Abbreviations : HOMA-IR, homeostasis model as-
sessment-insulin resistance; BMI, Body Mass Index.
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Fig. 2. Alteration of HOMA-IR by pubertal stage. There was
statistically significant increment of HOMA-IR according to
pubertal development (P<0.01, compared to prepubertal stage).
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Fig. 3. Alteration of fasting serum adiponectin concentration by
pubertal stage. There was statistically significant decrement of
adiponectin concentration according to pubertal development (P<
0.05, compared to prepubertal stage).
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Table 3. Annual
Change of BMI

Comparison of HOMA-IR according to

HOMA HOMA P-
(2004) (2005) value
BMI increased group (n=24) 337£1.76 4741223 <0.01
BMI decreased group (n=18)  4.07£2.07 4.64%1.39 0.37

Table 4. Annual Comparison of Obesity Complication Rates

Subjects at Subjects at P-

2004 (n=42) 2005 (n=42) value
Hypercholesterolemia 13 (32.4%) 10 (24.4%) 0.613
Hypertriglyceridemia 4 ( 8.8%) 11 (29.3%) 0.056
Fatty liver 13 (32.4%) 19 (45.2%) 0.465
Hyperinsulinemia 11 (27.0%) 27 (63.6%) <0.05
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