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ABSTRACT

Resistin, adiponectin, and leptin are hormones secreted by adipose tissue and are known to play an important role in
adipose tissue metabolism. The purpose of this study was to evaluate the levels of adipocyte-derived hormones (resistin,
adiponectin, leptin) in obese children aged 10— 12 years. The subjects were 102 obese children with obesity index (OD)
over 120% and 51 control children with obesity index less than 120% were included for comparison. Anthropometric
variables and serological parameters were assessed. Height, weight, OI, body mass index (BMI) were significantly
higher in obese group than in control. Obese children showed significantly higher serum concentrations of triglyceride
(TG), total cholesterol (TC), and LDL-cholesterol and significantly lower HDL-cholesterol compared with control
children, even though the values were within normal ranges for both groups. Concentrations of resistin and leptin were
significantly higher in obese group than in control. Adiponectin and insulin levels were tended to lower in obese group
even though the differences were not statistically significant. Resistin had significant positive correlation with OI and
TG, and leptin with weight, OI, BMI, TG and TC. On the other hand, adiponectin showed significant negative corre-
lations with height, OI and BMI. These finding showed that obese children had higher serum levels of resistin and
leptin and lower adiponectin, and also these hormones had correlations with related factors of obesity, suggesting
adipocyte-derived hormones has a role in child obesity. (Korean J Nutrition 38(3): 197 ~202, 2005)
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ol A7% FE A¥EA 2 vlgk A resistin ¥
T7F 7P B AAVeRE Ak A3 RuET 9
3 3 AEY AP AR RoE €93 thia
zolidinediones (TZDs) | thdt §EgoME oA S7F =
AR A ANt ARE B o} HIRk Wi, resi-
stin®] 4#RAE BEsHA 2B 5 gle Dotk

Xap ZZoA Fuls= = ofE $ 2291 adiponectin
2 Aded Aol AAY vt Al = FAFOIA
g2 257} 748t Adiponecting Q&H| i3k
NS ST EMNY 7he] X5 AT} T5olA 9
14 AbsHE oAk SRS WAstn AEE AE
Wz o2 d# A} Adiponectin F0] Yo H)
Jed AP, e HAs, 1ALS o] F7kst
Ao veht AEE il xR AR L
=

Leptin 2EA4Fs} ouA] #32 HIE F3lo] A
Ag 288K 715 732 Atk Kennedy™ = A
vl z29] 3717} 7131 lepting #4353k AAEE-9
A8FF A&Ho0F AFE Bz ol we} oz
AH7 Eoledtn Rusiglt AR 525 tdes @
FTEE A 249 A7), A leptin FF, 221 APEE
AofjA2] leptin mRNA Aelel] ko] daaA7 ko
Bk E3 leptind & WA F it SFLY
221 BMI, 84| e £F, a3 A
7} e Ao g Jeldth™ 18y Ravussin 528 W2
leptin F57}+ AAHE 7MY B gk WhE, Chessler
& leptin 57t F7I8HH Ao] FA€rty B3}t
o] leptin®] HITRE FESH=H U] ol HTS =
2] o}A &AlskA] L Aejolt.
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3] MR shdela FE3E 20039 kA E80) A
3’ of] 2713 ¥]9E (Obesity Index, OI) 120 oVde] 4~6
ghd niglols 1029 (BRED) & tidoR 39t o1E )
Tholso Hlwsly] {8l MEAl A4 258w 4~63hd
9] BAFol s 518S YERF o= Mk

2. N Y8 2

BE A ok 35 A, ok BRuhe A4S AR
Z33I5Ic) b Aob @ YA AA) S FFEAJN Lo}
o] AlAE AF WME-29] 50 percentile & EFAEO
Z 3lo] s [(AAAIE/EEAF) X 10018 T3i5ieH,
AR AF gre=Re AAFAS Body Mass Index,
BMI, kg/m*) & AFEsISiTh

ol 12A1RF FEAFE A ZAL tiadate] g ale]
Al A 8F = e FeEla 4 Al 7
=70CoM RA3IE 35 A F9, A, T2
E, EDL-ZY 2852 Az 8 A74]7]) (Ekachem DTSC
module, Johnson & Johnson, U.S.A)E o]&3le] #4151
gom LDL-ZHYAHZEL Friedwald 34* & o]-&35}
e pH=g

Resistin® leptin (BioVendor Laboratory Medicine,
Inc, Brno, Czech Republic), adiponetin (R & D systems,
USA), 1813 insulin (DSL, Inc., USA) & Ao 48
APAA FU-3A 98- EUsk= ELISA (Enzyme
linked immunosorbent assay) kitZ Ag-sle] 243}gich

3. MEQ AF A 2N

B d7 E x}8= SPSS EA4 package (Ver 10.1)
£ o|gsl et & 52 Had ZFEAE T
3133, RRrE i kel F20AQ1 Yol 3ot 9dsle.
B2 General Linear Model& ©]-83}¢] 9139] zjolof 2]
& S BA ¥ i 2T Aol A1l Ben
ferroni’ s t~test& o] &3t H|w3}3IT},

b ¥

1. bt ARY

ZAF QA= £ 153508 o] F gl (BT S
10290l AT oFF (=2 5193elRer
ol 10.7418} 11.242 tjzTo] o] Fol §-2AQ xjo)
7} Sde}. AR A9E Table 19 AAIEATH
HIREE o i) AR 242} 144.2 cm, 148.5 cm3
SJAQl lo]E HolA] edskor) AFL 56.4 kg, 44.7 kgl
2 Hjukpo] f9A o8 (p<0.001) E¢oH wetx BMI



9} Ol HIRkgo] di2ZRY froF o2 3t p<0.001).

2. 93 Resistin, adiponectin, leptin & X OIS0} Rigie}
piant|

ZAMALS] EF 322 52 Table 29 Zth Re-
sistin B]¥+Fo] 5.24 ng/mLeE thZF 3.90 ng/mL
Bl §9802 =%om (p<0.05) leptin® B|wHEo]
10.32 ng/mL, thx7o] 3.01 ng/mLE H|9kEoA f-2)
°F &S} (p<0.001). Adiponectin® H|W-ET} T
o] Z+7} 6.80%} 8.43 pg/mLoll, insuline ZH} 21.89
9} 27.72 pIU/mLE2A € t} Hlghto] o2 v]d) ¥
7Aoo} EAACZ FoFo|R]E= kgt

3% resistin, leptin, adiponectin, insulin 3% 7+8] A+
IUAE AHE Ay olE FTERE A3t FYHA
Ado] vehA] edotet (Table 3). A¢ls} ol 322
Atol2] ABBAG BA% AHE Table 49 JeRNSITH
Resistin BI9E (r=0.169) ¢ F3 oz o) 4ad

Table 1. Anthropometric characteristics of the subjects
Obese (n=102) Controt (n=151)

Age (yn 10.7 £ 01" 11.2 £ 0.1**?
Height (cm) 1442 + 0.7 1485+ 1.2
Weight (kg) 564+ 1.1 44.7 + 1.2***
BMI™ (kg/m?) 269 0.3 20.1 = 0.3***
Ol (%) 141.8+12 102.3 = 1.8***
1) Mean = S.E.

2) After adjusting age by General Linear Model, significantly
different between obese and control by Benferroni’s t-test (+xx:
p<0.00.

3) Body Mass Index = Weight (kg) /Height (m)2

4) Obesity Index = ((Current body weight/ideal body weight)
% 100)

Table 2. Serum resistin, leptin, adiponectin, and insulin levels of
the subjects

Obese (n=102) Control (n=51)

Resistin (ng/mL) 524 + 034" 3.90 + 0.09*?
Leptin (ng/mL) 10.32 = 0.98 3.0 £ 0.27**
Adiponectin (zg/mL) 6.80 £ 0.46 8.43 £ 0.72
Insufin ( LU/mL) 21.89 £ 1.35 27.72 = 3.68

1) Mean = SE.

2) After adjusting age by General Linear Model, significantly
different between obese and control by Benferroni’s t-test (x:
P <0.05, **x: p<0.001)

Table 3. Pearson’s correlation matrix of hormonal substances

Resistin teptin  Adiponectin  Insulin
Resistin 1.000
Leptin 0.095 1.000
Adiponectin  -0.007 -0.049 1.000
Insulin 0.088 0.000 —0.049 1.000

SHESEBEE 380) :197~202, 2005/199
AE B oH lepting AF (r=0.466), BMI (r=0.558),
HIREE (r=0.530) &+ F-2J3Q1 3 AAHAIE Bt v
A adiponecting 7} (-=-0.313), A= (r=-0.362),

BMI (r=-0.282) 9} F23% &9 A4BAE BAh

Insulin® oj= A9 AHIE FZHe ABE Holx] ¢

ek

3. TR0 T AN D P s yEE

ZAL A EF XA 9 % 5 Table 51
ERiSlc). 84 F9298E vivkro] 153.7 mg/dLE Wiz
9 837 mg/dL°ﬂ vj&) F9Ho 2 F3kt) (»p<0.001).
FFYAEH B2 v]ghrte] 183.0 mg/dLE HixT-2 157.5
mg/dLETH F& o % ¥} 3 (p<0.001), LDL-Z#| X~
HERE Bt (110.3 mg/dL) o} 2T (95.7 mg/dL) B
o} FoFog B3t (p <0.001). HDL-ZHAHEE v
‘i'l’:‘_rf (42 2 mg/dL)o] tiZTF (46.6 mg/dL) By} 594

ko™ (p<0.01) EF& vjgkrelx 89.1 mg/dL,
Eﬂii“’ﬂ/‘i 90.2 mg/dLE F3<1 xto)7F |Asich.

&= resistin, leptin, adiponectin, insulin +F3 %
A g9 g $F 70 ARIAE AT B3I} (Table 5).
Resistin® 2424 (- =0.166) 3} |-2&¢l ko] Alaa
AE BPo leptine FAAY (r=0.174), TEH2H
E (r=0.179) % 731 <k A4aaAE Bick v
adiponectine % 7"‘“]‘” (r=-0.255), 89 (r=—-0.205)
JAAAE, HDL-FAAHE (r =

Table 4. Pearson’s correlation between anthropometric and
hormonal substances

Resistin Leptin Adiponectin Insulin
Age -0.073 ~-0.041 -0.023 0.081
Height —-0.066 0.025 ~0.313***" 0.057
Weight 0.091 0.459***  —0.362*** ~-0.003
BMI 0.150 0.558***  -(0.282** ~0.0583
@] 0.169* 0.530** -0.146 ~0.091

1) Significantly correlation between anthropometric and hor-
monal substances (xx: p<0.01, *+x: p<0.001)

Table 5. Serum lipids and glucose of the subjects
Obese (n=102) Control (n=51)

Triglyceride (mg/dL) 153.7 £ 65" 83.7 + 7.2+
Total cholesterol (mg/dL) 183.0 = 2.3 157.5 + 2.9***
LDL-cholesterol (mg/dL) 1103 £ 2.2 95,7 £ 2.9***
HDL-cholesterol (mg/dL) 422+10 466 + 1.6*
Glucose (mg/dL) 89.1 =05 902 £ 08

1) Mean = S.E.

2) After adjusting age by Generdl Linear Model, significantly
different between obese and control by Benferroni’s i-test (x:
P <0.05, #++: p<0.001)
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Table 6. Pearson’s correlation between blood substances and
hormonal substances

Resistin Leptin Adiponectin
Triglyceride 0.166*" 0.174* -0.255**
Glucose -0.038 -0.020 —-0.205*
Total cholesterol 0.126 0.179* -0.159
LDL-cholesterol 0.063 0.130 -0.132
HDL-cholesterol -0.143 —0.069 0.373**

1) Significantly correlation between blood substances and hor-
monal substances (*: p<0.05, *+: p<0.01, #**: p<0.001)

0.373) = F4Ql 4ol JABAE BAFIU.

0E R EE
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I AAAZ olF 519E 22 resistin, leptin, adi-
ponectin, insulin@ A 2 A HE-& A5,

2 AT F HIRlobs-] B vikee} BMIE 242}
141.8%$} 26.9kg/m’ S & W27 Hr} 9o F A%
B viRbe]] &3l5inh v|tlokge] Hat SRl A
$] 36~138 mg/dL* EE} 2 AL ALstae 3 A
AR g 5] F 7 Ao Slell £33k 34 ¥
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HAHE, o] AT sEe %o, HDL-Z4d
2HES AdAlForsRT Wittt I8 EE ofFeME
g3 AL vUnes) #E S-S & 5 Atk

v|RlolEs 3 AAAIFoNE2] dF resistin, leptin, adi-
ponectin, insulin ¥5E B2 & A resistin? leptine
vRlokF oA FoA o8 £9t2H, adiponectin® insulin
& H|gloksellA Wsith ol ARIE tidoE H|vkelo]
AAAFQ Bt 2 resistin £F0] §YFHog Erin
B35 Azuma 3 Degawa—Yamauchi 579 |+
A} YAsh= Aolrh. EF 2 ATelA resistin H)
e, 83 FAAAE 2 AREAE AT e
o] resistine] BMIg} ##Ao] Qicix B3t Azuma
5% %} Degawa—Yamauchi "¢ A7e} AA|sIch o]
et s resistinﬂ} H]“}Eg}ﬂ BA7} opEoAE
407 2L AdUE dal] TR0l B F o re-
sistin? HlgEsle] g #AskA E A7
Rov2 ol digh A% A7t dasict

Leptin- H]ToFs] 10.32 ng/mL, B/¢A1F oFg<] 3.01
ng/mLZ BlFtobEellA fAHor A veht Chu 5
9] H]9kst F2}F oFE9] 9.8 ng/mL, A4 AFE EA oFxY
2.9 ng/mL¥ H|EF FFo|0m 6~949] vivtels &
A8 Valle 379 AF9A% 22 FF0)%rh Leptind
A, v, SAAY, FEUAHER folHA I A
HBHAAE B9, Valle 23} Steinberger 9] leptin®}
BMI, ARl o3l AaAdo] qivks Rugl U
s AFE Bk gets okge sHiwtErt SRS

leptin E°] 76k £ EF A $EE S8k A
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she 207 Hoj ¢o g uRls Bk oz} ¥F A A
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3R FEE A vukig 2 e
Holn &8 € F Uk wEbA oy A4S 7
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