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- Abstract -

Background: Leptin is mainly secreted from adipose tissue, and it is a crucial factor for
metabolic syndrome that is characterized by obesity, insulin resistance, hypertension and
dyslipidemia. We measured the serum leptin concentrations and compared them with the
body fat distribution and metabolic risk factors in premenopausal normall weight and
obese women.

Methods: 231 premenopausal obese women participated in this study. The subjects were
grouped based on their body mass index (BMI). The number of normal weight group
women (BMI < 25 kg/m?) and the number of obese group women (BMI>25 kg/m?) were 90
and 141, respectively. We measured the plasma leptin concentration and such metabolic
risk factors as fasting glucose, insulin, triglyceride (TG), systolic blood pressure (SBP) and
diastolic blood pressure (DBP). The subcutaneous adipose tissue area (SAT) and the visceral
adipose tissue area (VAT) were determined by computed tomography. The BMI, waist to
hip ratio (WHR) and homeostasis model assessment (HOMA-IR) were calculated.

Results: In the obese group, the leptin levels were positively correlated with the BMI and
SAT as well as with such metabolic risk factors as fasting serum glucose, insulin, HOMA-IR,
TG, SBP and DBP. Although leptin levels were positively correlated with BMI and SAT in the
normal weight group, they were not correlated with the metabolic risk factors.
Conclusion: The present study showed that the leptin levels in the normal weight group
were notf associated with the metabolic risk factors. Therefore, the degree of obesity must
Pe considered before leptin can be used as a predictor for metabolic syndrome including
diabetes and coronary heart disease (J Kor Diabetes Assoc 29:223~230, 2005).

Key Words: Leptin, Obesity, Metabolic syndrome, Body mass index

N = AR Wiy, ol 4AYE, w3 S YA AR T
Al hAsk, WITEI W BARE AT gl 4
A2 JEAAPel M TAEUETIH WSl T IS Ze ohte) AREoleke Aidel dsiglc

Rl 20048 128 19, S2AXL: 20054 38 31Y, MYXK: 0|QIF, AWHED SAO2S L[}
*E UTE YRS XLUTIEHAAY (RTI04-01-01) XINSE $HEeE

- 223 -



— Y= W29 N 32, 2005 —

Dol iatolate] FARARS Reaveno| ‘syndrome X
gha weiglon” 1 7o) gl Ut B
Ho| glolA QEUAIEIT o He7|E s}
199814 o] % AAIEAT|FolA AFFT E G155
Ut AL Az’

I Atz ofo] oAl FAANE AAshe 2
&2 QFslo] gk et AubeElA ZR ARt
s} (TNF-0), =€l (leptin), o})E W€l (adiponectin), SJE]F
76, Tkl S A1 (PAL-1) z2]ar ofA3) 2}
b S ookt o] £A0| £ (adipocytokine)E©]
Falsls Zlo] AEiA| L, ofEl] gt vhgst 5ol Yw
Aol wheh Az e e Gkt 7158 7 W
Hnl7)gheoz s ok, tigo] o] EA0|EFIQ)
3 ATk Aol ik A7t ZIsEEA A
Thol] uhE ot EAfo|EIQIS] W w3k} tiAE RS
ahgol| Fast ALE e AR AR ok

ulat A2 (ob gene)o] AFEQD IRl 3 AA| 7q32¢1)
AXgE 167709] obr)ieAl ThHA A ZA|EollA] A5
a1 RulEch el Abshiel 2hgsle] SAAHE A
star el ol 4ulg F7HAIA uitke 24
B e gy, vt fRALe] Sodwelz Hkle] Hgle]
9 ob/ob WA TAE, vlRkg, ARY G Fol WA
slaL o] mhetoll FAANZER WS PRl A4
oA TS BT Ao Az, Aol e
% Haro)] o el §AF gA|e E<duie]r} vkt
Fedo] gl2o] AedA YA, AddellA ulkE o
Z Wel Fert Zvkshe A AR Zolell wE Akl
Aapog Austa gt 2 Al ospn 2Elo]
olgalel AEy AT AAQ]l IRS (insulin receptor
substrate)- PI3K (phosphatidyl inositol 3-kinase)& 2413}
sta'?, el Qlelo] Sl AA Qlge] B
Fo]'*? el 2} QA4 Aol A AT
o] &g & & Uk et nigkgollA] veh = AR
Aol dEZANA vIRFIREA w2 = =7
Aol melERlEZol o) WA oFF HEsiA
& Al E hx] AR]Ekel| vlzlsle] igle] Bu)rt St
s Addnte] ZHslo] g folch aEmE HiEldt
oS STake] AAS ol HAsiAle wlszdh niak
25 7R ARE aleo R giuint dASET 3 At
o] e dotie Zeo] Hesielzt A4

wpgbA AR BAETE vtheld 8% WY 5
o} AT B ARk ARaHAlE AR EH
A AFYE 739t vliksel Adg AF % A wxot
oS B Qdxieke] A Kelrt ERlE ot
Hazk B s Alsisislc

[o

NN

CHa 3 ey

1. CHAL

20031 29HE] 200443 7Y7A) AEEhL S8
AZAANEI} vkl WEAL F s, i8] 23
gl A7) Aozl §lat 748 w1k gadshAl gl 3k
APZAANE B-g312] o= 23192 7 A oS uid
07 slgck tAEE 75 g FRAAE Bele] B

o} gl Z& HIssich wivkel Aole AFFAT7} 25
kg/m® o]4Fo & 3lo] AAXET (BMI < 25 kg/m’, n = 90)
7} BERA(BMI > 25kg/m’, n= 141) & rick

2. HHH

D ARAHSE U S2X8 £F

oiAEe] Al AEg As3hE AlE7IAL(FA-94H,
Fanics, Korea)® Z4sl3 A& ekA]<= (body mass index,
BMDE Altsisich szl gl ofwde] Falle A4l
242 ol gaiel 24l sleleddlo] Fall ] (waist ©
hip ratio, WHR)Z AWtsigict. SiAwe] 48 At
c}Z=24od (Somatom Plus 32, Simens, Germany)2.2 4813}
s 3 Heloly Bejelo] uldd AFH Zeawe
ol g1od ST WAAEE ALkekc

-

I

2) gA&d

SR E 102 ol oY FehE 22 F ATYPA
(FA-94H, Fanics, Korea) 2 $:%7] 1 0|17 #gkg 3wl
Zgslel HIXE T8

3) SHAZAL

QAAAZ 98 10417F B4 F TR obxlol A o
Sk FEeore. Tuolk AS (COBAS integra 800, Ro-
che, Switzerland).2. 2 Z7gsll, GF davl AP
27 F)E (Insulin Myria, TechnoGenetics, Milano, Italy)
2 ZA3l9ct clgelxgale] A2 homeostasis model
assessment (HOMA-IR)E- o]-& 3195 HOMA-IR-E [&
B2 Qe F% (UU/mL)x3-5E e (mmol/L)/22.5] &2
AR, 84 A4 BAS A7 $A A2 (COBAS
integra 800, Roche, Switzerland) & & ZH|&~E|E, T4 A
W TME s SPudn AUE - Feles
FE2 AR, 9% WE SEE PN v
(Linco Research, St. Charles, MO, USA)E A-&slo] 24
ek

4) EAEY

ZA7ANE At BE8 A7) fel BE SAA

a)
[t

- 224 -



- dY9y 9 82 : Y T OYOIN HIT=O0] ME 5 HE s ASPT HTAMAY YW H -

Zagkos Al SALAE SPSS 110 273l
oVesigm BN A TEOAZ TSI 5
7Fe} v]3E= Mann-Whitney U testE o|-8s19d 3 =lela} oj
ARSI B QIxteh WA 9 A skl
Pearson’s correlation methodZ- o]-83}ic) &% el =
EE A SRNTE ) Sl Al
ek EARMA frelered P<0.05% 3iqlck

ST

0]
o o

2 o

1. CHAIXIO i 3 MSels 54

oigAel o] REE 1846l s3AIRen] ol

395 + 0.6419ch & Sk 47 +0.1 mmol/LY T, E
B ¥ 9% B5E 86.8 +9.7 pmol/LY o HOMA-
IRS 2.8 + 0.40]3c) EARAL & Za~HEo0] 4.78 +
0.07 mmol/L, FAAule] 1.31 + 0.05 mmol/L, E-Z
gl 28l o] 1.39 + 0.02 mmol/L, &} -ZH|~H|Eo] 2.83
+ 0.06 mmol/Le|gir}. Z718qke- 126.3 + 1.2 mmHg%d,
3, o|7|"gke 78.5 £ 0.9 mmHge|gir}h A& 2=
27.5 + 0.4 kg/m’, 3]g]edrdo] Edl] H]:= 0.86 + 0.05, W+
AR 104.6 +4.2 cm’, SR 236.9 + 7.2 cmo|]
tk. FA Rl 5T 18.8 £+ 1.0 pg/mLo|rk AdAlET
& 90O BREE 141909 om] LolE 7 - Tholl
Trolgt xolE HolA ofgdrl o 7k i 9l Ajslet
% EAE Table 1ol VehHAr

Table 1. Characteristics of Normal Weight and Obese Subjects

Normal weight Obese group

Factors group (n = 90) ( = 141) P value*
Age (years) 404 £ 09 39.0 +0.8 0.267

BMI 219 £02 302 +£0.3 < 0.0001
WHR 0.82 +£0.01 0.89 +0.01 < 0.0001
SAT (cm?) 147.7 £4.76 2799 +8.19 < 0.0001
VAT (cm?) 579 +32 127.1 £5.0 < 0.0001
Fasting serum glucose (mmol/L) 42 +0.1 49 +0.1 <0.0001
Fasting serum insulin (pmol/L) 385 +29 110.2 £ 13.9 <0.0001
Total cholesterol (mmol/L) 4.62 +£0.12 4.85 £ 0.08 0.117

Triglyceride (mmol/L) 1.08 £+ 0.06 1.42 +0.06 0.001

HDL-cholesterol (mmol/L) 1.52 +£0.05 1.33 £0.03 < (.0001
LDL-cholesterol (mmol/L) 2.61 £0.10 293 +0.07 0.008

HOMA-IR 1.00 £0.1 37x+05 < 0.0001
Leptin (ng/mL) 72 +£05 243 +12 < (.0001
SBP (mmHg) 1194 £2.1 129.7 £1.3 < 0.0001
DBP (mmHg) 734 £ 1.7 81.0 £0.9 < 0.0001

Data are presented as means = SEM. Abbreviation: BMI, body mass index; WHR, waist-to-hip ratio;
SAT, subcutaneous adipose tissue area; VAT, visceral adipose tissue area; HOMA-IR, homeostasis model
assessment insulin resistance; SBP, systolic blood pressure; DBP, diastolic blood pressure. *p-values were

determined by Mann-Whitney U test on logarithmic transformed data.

Table 2. Correlation Between Serum Leptins and Body Fat Distribution in Normal

Weight and Obese Subjects

Normal weight group

Obese group

r* p* r* pP*
BMI 0412 < 0.0001 0.254 0.002
WHR 0.104 0.397 -0.052 0.552
SAT (cm®) 0.301 0.013 0.320 < 0.0001
VAT (cm?) 0.128 0.297 -0.015 0.864

Abbreviation: BMI, body mass index; WHR, waist-to-hip ratio; SAT, subcutaneous adipose tissue area;
VAT, visceral adipose tissue area. *p-values were determined by Mann-Whitney U test on logarithmic

transformed data.
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Table 3. Stepwise Multiple Regression Analysis in Normal and Obese Subjects

Normal weight group Obese group
B* P value* B* P value*
BMI 0.404 0.001 HOMA-IR 0.269 0.001
SAT 0214 0.009
DBP 0.162 0.038
R’ 0.163 R’ 0.195
F 12.846 F 11.052

Abbreviation: BMI, body mass index; HOMA-IR, homeostasis model assessment insulin resistance;
SAT, subcutaneous adipose tissue area; DBP, diastolic blood pressure. *All data are transformed into

logarithms.
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Fig. 1. Correlations between serum levels of leptin and metabolic parameters in normal weight group All data were log-
arithmic transformed statistics
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Fig. 2. Correlations between serum levels

transformed statistics
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