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ol g S=lS
= SAEYo7|2 AgFA 9] ol tidt YRE
Aeivte] FUAS dolHy o5 TEEY AAAS
g At B g nntEEY 2 ARSAAEHE

46.7 kg/m®) A=A Folata A9 71Fe] EA & A Hd 1

%, dgEd, EFEd, ST 9 ERAANEs SHsoh %
o FEZ APt RIA WHoE =45

Zok 8% e AT fFoskAl =hom (P<0.001), EF 2AAL F7e] &

zZhol7F Aith 8% 2d S 500 pg/mL H|RHQI i, 500 pg/mLF-E] 600 pg/mL VIRHI #, 600

pg/mL o)l FOoZ ro] AAASASF 9 FF €] AolE volE RS F vlwgh
A}t ATl A BMI (P<0.05), SHEH (P<0.05), 3= (p<0.05), EHu|at= "zt W=
Wde] 3(P<0.052 g% 18 A7t B2 Y 5 FAa, ATl Fog ot e
AAASAF= fdth 8F WS dd =504 BMI (P<0.01), &4 (P<0.01), EF-E4|
(P<0.01), WHR (P<0.01), EX4A"2F (P<0.01), B-5-33}A"=F (P<0.01), VS (P<0.01) 57
frofgk #agdo] AL, VSR (P<0.01)S FATolA GBS Btk 5 28UR LA
AE 2571 BEAL AT E VSRE A3 AAASAFEY 39 ABAAE BHA
o, dATIME Y3 W gtk €% AR adde o ARdAE R
(r=-0.235, P<0.05). 8% 2AAF ARS 7PF 2 A9 F Ae AAASATE 27 3l
s 7P & AW F de AAASASTE §

Igd = JE HFE dY 25 BRusA el (RP=0.569,
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R?=0.438).
ZE g3 ey adye
HAAo] JAh FEF ALAH 7|

2 sl
oIt W= Wstel tid F7baQ) Avvt Basih

Satofl: 289, 9, v, AAASAS

ME AH AN B e FAE Hole Aoz Husg]
P w3 oix] o] FA () EE vHeE
vk A wAE 393 (ghrelin), 3E (leptin), A&HE (g FF 2AAA7L Faseth, gu
L84 (orexins), BIA2HE (resistin) 53 2 H 2 A AXRFR A Z7RIGY. o)A wlnkgiAld)
sEEoR Aazxdr|ds BT dAdyiple d=u Aol "F aho| slkxAdE Aoz FEH ¥
28z 7|17 IdRE Fr] sl AHE 5 ZF dEd F1 A9 vl Ao A7
A AR, 22 ARl Brlse =y =2
2 A% Fo5PA Neuropeptide-Y RU= oFslA|RF B3 2} (obesity gene; ob)ollA AJatd S
LS A= AR deiA ol ExEHe R A Ao 2g8h FAZ2ER oUA] LHE X
TS of YHEHE F/AT)AL FugtilEs & o= 4 HHol7] 2802 Az ] ol tht
AN, A28 A7} Z21S uf A ARE Mo Hdsle] AFE 2P, objob
FoA BHlEE T2E0Z Qed AT BHH mouseXe Y FHAe] WHol2 =R B,
= A2 gEA A1, SR EASEEE 28t} AA2 g o] dsle 2oR g
(rosiglitazone) & FoIstd % HA=RIA|7}F Tast A A, FA9 B9 AT BolAw =
7= FY, HHIE RIEo] 2 80] ZHAwT A7} Ao
FH FolA e 1AL 9] HIAEl A E A EnFgo] ghiste] 285 FTIAF)ARE HRkg
Elo] APt ZHE3he Thilidom HFs 2R (0] A1 79 olggt 2A7|He] Folrt LAt dF
3l GH) wH] ZRA R Zgslms At el Ay HE X7} Eole 288 AT F fle o= o
o] A7|=o] TS AHsIAY 79 AEE HLs} A e
E B4R A7HL 9o, F 2832 GH £H9 Aol Jb e A8 gl AppIzie] wet dF
] Growth Hormone Secretagogue (©]3} GHS) & Hsl7) Aslug o AFA] FEA] BFXE Bol
A AsAe] EAE AHE 5 A =HATL, GH £ SAs A HITE 280 th3t Aol A= Ak}
£ 913l GHRH, somatostatin 3! &%= ol HdE 4dF ¥spt o sesida & 5 ok g%
US A =HIATE wEhA HRERieA v dF TR 9] wislel] tigk AFE QlFHY IETS
GHS 9] endogenous Z|t= (@)= EF GHX| 9 H| A e dF adde EH|7} A H XA
s doA nivkeita & 5 g, ad#9) 2R3 SAolU EERS ATE TS ww A
HH 24 71de & BeiRA] eskont H A Aths Bue o', ¥egs AT £E HAET &
7 AT RN 8% JddX e 22 Yol APE wo= TPAL] 817} AETE Rax 9]
HITE}R] e AFEHTE e EFXE Holw, In} A dF adUe ATE HFHI D] o)
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Table 1. General Characteristic of Study Subjects

Male (N=42) Female (N=93)

Age (years)** 35.1+11.1 42.2£12.3
Body mass index (kg/mz) 27.6%4.6 28.1%6.1
Waist circumference (cm)* 92.9+11.9 86.8+13.4
Hip circumference (cm) 100.9+8.5 99.3£9.2
Waist-hip ratio*** 0.92+0.06 0.87+0.06
Visceral fat (cm’) 129.4+64.6 112.9+68.4
Subcutaneous fat (cmz)* 198.1+115.6 254.4+118.1
V+S (cm?) 327.5+150.6 367.3£165.1
VSR*** 0.76+0.30 0.46+0.23
Ghrelin (pg/mL) 650.8+803.4 673.4£740.3
Leptin (ng/mL)*** 7.3+7.9 17.3£14.2

Values are mean=SD,

*P<0.05, **P<0.01, ***P<0.001, compared between male and female subjects,

V+S; visceral fat + subcutaneous fat, VSR; visceral fat/subcutaneous fat.

] JAlE Tk AMEe JX|gt 2dAS Foshd
A)’38HE- Arcuate Nucleusol| 4] 2]-8-80]) 34015]——
Neuropeptide-Y, agouti-related protein] 338 F7}
AZ1aL Slake FAge] Adlas HulE 2P,
ot o] eF WAL AApHo| gk FH
£ ol Wesle] 488 zske 740 240]
ol= AT FAREZ ol s=EI H|vkAA
FET /‘hﬂl’“f’% ol Z2EIH FAHE TS
_1?1__

LR 2002 397kA] AT
=9 7Pgelstat winkgEY
EE HJ%?J 220 F AAZASF (oI5t
BMI) 18.5 kg/m’5-E] 46.7 kg/m*Alo] ¢t} o]EL B
AFEA FoJstar HZ 3ME W 3kg o] AT
7ol AU dA AN, A o=
AE o] IAY BAvds 2R 7] 584t
2 3t 671 oWl S AT 1357801t

2,
>

d

AR LA

2. MHAE H SFREES

A ASF NN AT AFAT AeSHA
(FA-94H, Fanics, Korea)E ©]-83l] 431931, 3]
=} dHolEde EAE ol8ste] 7] & At
el A Z1HA] HlES Aue A dlE Zolz
s, go] 29 = M 2 =S B = 2
o] &t - =Ml (¢]3F WHR)= AlLke
2 33k

HERzmbgke] =4e CTS  ©]8-3le] (Somatom
Plus 32, Siemens, Germany) £ 4~5¥A}o] (w3
FohollA Fdst & UFgE AFEE 0|85l B
A ERWEAES Ak & B
A BRI AY (o]8F VSR)S Tt

3. & el "El =Y
?‘é P2 TEH 104 F APste] PAK A

Belmont, CA.,
USA)—E S, EF Y= AR HHSA
W (Active Human Leptin IRMA, DSL-23100,
Diagnostic Systems Lab. Inc., Webster, TX, USA)2.
2 S4sisink

=2t (Phoenix Pharmaceuticals,

4. SHEA

[LEay |
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Table 2. Comparisons of Anthropometric Data and Serum Leptin levels According to Ghrelin levels in

Study Subjects after Adjustment for Age

Male Female
500 <Ghrelin 500 <Ghrelin
<500 pg/mL <600 pg/mL >600 pg/mL <500 pg/mL <600 pg/mL >600 pg/mL
(N=19) (N=17) (N=6) (N=34) (N=38) (N=21)

Age (year) 34.6+11.6 34.2+10.1 39.3+13.0 45.4+11.8 38.2+13.5 44.3+8.9*%
Body mass index (kg/mz) 26.6+4.3 28.8+4.9 27.7+4.2 30.2+5.8 27.3%£6.5 26.2+5.0*
Waist circumference (cm)  91.6%12.8 94.6+12.7 92.1£7.2 91.8+12.1 84.8+15.1 82.2+9.9%
Hip circumference (cm) 100.2+7.7 102.7+9.5 98.0%8.0 102.6+8.8 98.1+9.8 96.2+7.3*
Waist-hip ratio 0.91+0.08 0.92+0.06 0.94+0.02 0.89+0.06  0.86+0.08 0.85+0.06
Visceral fat (cm®) 122.5+77.5 133.1+47.6  1354+71.7 137.4+67.7 101.1+75.5  94.9+42.6
Subcutaneous fat (cm®) 177.0£100.0 222.8+127.0 194.7+102.6 283.4+123.2 250.4+115.7 214.5+105.9
V+S (cm) 301.3£162.1 355.8+144.7 330.1£138.2 420.8+167.1 351.5+171.7 309.4£125.9*
VSR 0.75+0.42 0.77+0.42 0.76+0.39 0.51£0.20  0.40+0.22 0.49+0.26
Leptin (ng/mL) 4.8%3.6 9.7+10.9 8.2+6.5 19.2+15.4 19.3+£15.0 10.8+7.4

Values are mean*SD,
*P<0.05,

compared within each group by analysis of covariance except age,

V + S; visceral fat + subcutaneous fat, VSR; visceral fat/subcutaneous fat.

t-test, B4t #43E o]-88le] WIS, Spearman’s
ABEAS o3l ZF AAASA e} dF P

Mo oo wd
Eﬂ
s
i)

ol

A3ty e ATAEE= SPSS 10.0 package
(SPSS Inc., Chicago, IL, USA)E °]&3l3oH, P 3k
°] 0.057|7F1 739 BAIAETH frojdo] e A
2 WA

35902 U} 421 oz} 9390]om,
Yol Jy 72 35.1+11.1A4), 422+1234 9o
(P<0.01). AAASAF F dg=d (P<0.05), WHR
(P<0.001), VSR (P<0.001)-& FATA FolatA &
kAL FEHISAE T (P<0.01) /ol X @ASHA
ottt E3 #Aee g 74zt 73279 ng/ml, 17.3
+142 ng/mLZ oPdollA FrefshAl =9ker (P<0.001),

=
r o>

-

rlo

g% 198 9y 747} 650.84803.4 pg/mL, 673.4
+740.3 pg/mLZ 0|7} §121T) (Table 1).

2. €5 OHERIX| ME AMASKT K &
S HIElQ| Xo]

gZ o8-S 500 pg/mL T]TH] F, 500 pg/mL
FE 600 pg/mL H|THI F, 600 pg/mL ©]’gQ] T =
o] AAASAS 2 8F FRe AolE Blugh
A FATlA frefg Zelrt e W sith
AgTA velEs B & vwst 23 BMI
(P<0.05), 32)Ed (P<0.05), =HEd| (P<0.05), EX
AT WAL 9 (o8t VS) (P<0.05)2 &
Z 28 A7} =2 TYFE AUTH(Table 2).

3. MAAEX|L EF st
AR

dF 22AH AAASAGIY FHEL FdT

X Julde #F7E AL ATl A VSRE Al

A AAASATETR 59 dHAE BEio

(P<0.05, P<0.01). ¥F L F§ EFoA BMI

(P<0.01), 321E4 (P<0.01), T5-=d| (P<0.01), WHR
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Table 3. Spearman’s Correlation Coefficients Between Plasma Ghrelin,
Leptin and Anthropometic Data in Study Subjects

Male (N=42) Female (N=93)
Ghrelin Leptin Ghrelin Leptin
Age (year) .084 -.152 .045 -.095
Body mass index (kg/mz) 205 T11E* -.264* T41%*
Waist circumference (cm) .167 789%* -313%* .698**
Hip circumference (cm) .083 .809** -.301** 733%*
Waist-hip ratio 191 .502%* -.243% .480%*
Visceral fat (cm®) 144 .529%* -275%* .595%*
Subcutaneous fat (cmz) 233 871%* -.228% 767%*
V+S (cm) 222 .849%* -.262% 155%*
VSR -.026 -.356* -.125 .039
Leptin (ng/mL) 178 - -.234% -

Table 4. Multiple Linear Regression Analysis of Anthropometric Data according to Serum

Ghrelin
Male (N=42) Female (N=93)
Variables
B SE P value B SE P value
Body mass index (kg/mz) 65.297 100.332 0.519 -.447 37.381 0.990
Waist (cm) -260.072 396.736 0.516 -90.806 -98.229 0.357
Hip (cm) 222.417 363.197 0.544 75.115 91.513 0.413
Waist-hip ratio 29538.691  38153.809 0.444 8973.8289  777.835 0.361
Visceral fat (cm?) -2.751 6.682 0.683 172 2.974 0.796
Subcutaneous fat (cm?) -2.138 4.790 0.658 -.635 1.505 0.674
VSR -165.196 974.076 0.866 -313.832 659.175 0.635

Excluded variable was V+S, VSR; visceral fat/subcutaneous fat.

(P<0.01), ERWAAEF(P<0.01), EHT3Ix| (Table 4, 5).

(P<0.01) & VS (P<0.01)%} =& B0l AT &

JollA] FEL VSR (P<0.01)7} 29 #AAZL BY o F

oh T3 g% ey 2ddbe o] JRAE B

o} (P<0.05) (Table 3). 85 2P Xof gigt v A T IEJAS o
oz g Sh11y 509 A7 Anp % ™AL BMI

4. = Tzlz| gl 3E| o= ©

g7 23897 IS PY 2 AHE e A Hlsﬂ A o}ﬂl ror] BMIS} dH
AZATE 2] 8l oI AEAt A% dy 25 Atk AolE EH* © 2 3 Bellone 59 AFollH=
oA FF 1hHS /P F AREE 5 e AAAS ARleMAY dF JhUL BMIS}H HHlEshs AL
Ag~= A1, AES 7P 2 AT 5 Qe wge 2 HuE B dFME odwelx 5 ad
WY =5 BRusieae] ot (R*=0.569, R*=0.438) d x]¢} BMIT 9/3do] dom Fdrddxe &
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Table 5. Multiple Stepwise Regression Analysis to Estimate Serum Leptin
Levels From Anthropometric Data

B SE P-value R’
Male subjects Constant -3.0006 1.635 0.073
Subcutaneous fat .05190 .007 0.000 0.569
Male subjects Constant -2.857 2.643 0.282
Subcutaneous fat .07946 .009 0.000 0.438

% 2937 BMIfL] A#dS RAFA= FIok 9 IS TS vEiliE {93 4 v E
ol @A e 47 Aa A% £t 122 & E A4S sk AYS ¢ 5 U, =3 8 584
& e Apol2 1st Ao AR FAALe] EHAWolE 71 db/db mice® 9714 ME
T3 B A7Ay) oAgTeA dF adAY 2 AJME T=e mRNA FE7F B AS & 5 TP,
HHALE BT 2AASAFE BMI #5F ozt 29 A7dn g% a9 ¥F Jded ¥ HEX
sgEd, EREd, SR AY 9 ER s o} A WAL glom® dF adYs} IGF-1
olltt. ey FARAAY spF Ao w& W 2 GHSIE J#4do] o)t 4=y T e
FE S & 3tk o= 8F a@do) U] 4l A BARCE ougle ATdapt =BT B o
ANAZ Aot BATH] AAGE HolX gk A4 ToIME ATl 5 adA Aelo] A4 #
A=} Ggkar AA SARAME wE2g-o] Az AZ By g d7el IS,
Agude WFE A XS Aoz FHHk B =7 Agdor dF adUe A4 FH
HIRH-2} (obesity gene, ob)ellAl A4td Fdle] 71 T3 AL F AR R HE FEA] AP
GZ A= ARl vlEsh 22 AR EelEs A9k BEkRte] A9 F2 s RS IAER
GART oJAollA 2~3u] ETFY. O o2 AT FAS FEAEE FEAS Aoy, HIE FEFE 0]
A Aol Gzt AERE Zol7t glornz HE U AZAz7E daes YhqmTA Fee 12
el X9 zo]7} AT ALE7] o] Fol= ool A go] PHEAS RoF7)E FEUS How FHHG:
E ARG geiAge] AiiFos ge Rew TS gt T ST g7 Aol AAASAS)
A |s s, YAE ] JE Aake Asljskar g% e 9 JAe] A% AHAS HoFr) g5
qAZEREL e BHE AFseg Uzt 8% RS Aow FHrt
FRIx) 9] zlo|E AHsirizsiy, T Eelo] f33 ool ATAy dF ey} aAL oI A
2l Apol2 AWsr|x FTPHY. B AFoNE dF M2 FEAe] ida, BML sy, FREY 2
el X ojAdo] FAol vls) dAsH wkoH, & B 53 22 BivtgdE HEEYE o B
= WY s 7P 2 BT = s AAASAEE o] ANtk &g Ay TAAS P F 5T F
JY 254 BMI, R-Ed, slelEdR 1A A U AAASATE BRI A Lo Atk 3 218
A 7P F Rk & e BREERe] Atk E 1S 98)7] Qi Txgdolu 45 2R
Tracbert 5°°0] #& o 73 Ax a0 FoF adyo|u} sele] wsle] tigk F712Q1 AT
S B Fofsid A" g A A= 7} dasiey Tgt AR 2R S Adshe
Arcuate NucleusollA] 21834 2R80] Q= el WS Fohdohd a7HQl 28248 & 4 3lod]
AFERE AAAA ) daatgsie] e diEe 2} A zhgc)
Aez7tans Jepdtha 4414k & wjaE A ABSTRACT
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Ghrelin is a peptide secreted mainly by gastric
parietal cells that may play a role in appetite
regulation. It appears to block leptin action. In cross
sectional studies, fasting serum ghrelin level was
inversely correlated, although this was robust
relationship between ghrelin and BMI, and leptin
level was positively correlated with BMI. The aims
of the this study was to determined relationship
between serum ghrelin level and leptin levels,
anthropometric data in Koreans.

135 subjects (42 male, 93 female, BMI; 18.5~
46.7 kg/mz) were selected from obesity clinic and
Health Promotion Center, Keimyung University
Dongsan Medical Center in Daegu, Korea. Waist and
hip circumference, BMI, abdominal visceral fat
amount and subcutaneoud fat amount by CT were
measured. Serum ghrelin and leptin, respectively,
were measured using a commercial RIA (Phoenix
Pharmaceuticals, Belmont, CA, USA) (IRMA, DSL-
23100, Diagnostic Systems Lab. Inc., Webster, TX,
USA).

In female subjects, subjects with serum ghrelin
level = 600 ng/mL were significant different from
subjects with serum ghrelin level < 600 ng/mL in
BMI, waist and hip circumference, and abdominal
fat amount by CT (P<0.05). Inverse correlations were
observed between serum ghrelin and BMI, waist and
hip circumference, WHR, visceral fat and
subcutaneous fat in female subjects (P<0.01). In male
subjects, serum ghrelin level did not correlated with
anthropometric data. Serum ghrelin levels were
negatively correlated with serum leptin levels in
female subject (r=-0.234, P<0.05). Entering significant
variables into stepwise multiple regression model
reveals that subcutaneous fat amount was
independent predictors of leptin in male and female
subjects (R> 0.569, R> 0.438).

These findings suggest that serum ghrelin levels

were negatively correlated with serum leptin level

and anthropometric data in Korean women.

Key Words: Ghrelin, Leptin, Obesity, Anthropo-

metric data
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