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Abstract

The purpose of this study was to investigate the relationship between serum leptin, lipids, bone metabolism markers
and nutrient intakes of obese middle-school girls compared to those of normal subjects. Each subject was assigned to
either the normal(n=22) or obese groups(n=25) according to their BMI. The subjects were asked for their general charac-
teristics and nutrient intakes using a questionnaire and 24-hr recall method. The serum leptin, lipids and osteocalcin(bone
metabolism marker) were measured using blood analyses. The average ages of the subjects in the normal and obese groups
were 13.9 and 14.0 years, respectively. The average weight(p<0.001) and BMI(p<0.001) of normal group were significantly
lower than those of the obese group. The plant protein intake of the girls in the obese group was lower than that of the
normal group(p<0.01). The levels of serum leptin in the obese and normal groups were 18.0 and 10.0 ng/mL, respecti-
vely(p<0.001). The serum LDL-cholesterol(p<0.01) and triacylgeride(p<0.05) of the obese girls were higher than those in
the normal group. Also, the serum osteocalcin(bone formation marker) in the obese group was lower than that in the
normal group(p<0.001). The BMI was negatively correlated to osteocalcin(p<(0.001), but positively correlated to the serum
leptin(p<0.001). The serum osteocalcin was also positively correlated to the plant protein intake(p<0.05). In conclusion, the
excessive increase in weight and % body fat in middle-school students appeared to have a negative impact on bone health.
Based on these results, further studies will be needed on the effects of bone metabolism markers, obesity and nutrient
intakes for proper bone health.
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Table 1. General characteristics of the subjects

Normal Overweight

(n=22) (n=25) SigniﬁcanceZ)

Age(yr) 13.9+ 0.3 14.0+ 0.0 N.§?
Height(cm) 157.9+ 6.1 158.8+ 3.9 NS

Weight(kg) 547+ 6.2 2.0+ 6.7 p<0.001
BMIP(kg/m) 218+ 1.3 285+ 2.2 p<0.001
%Body fat 30.2+ 39 423+ 48 p<0.001
LBM(%)" 69.8+ 3.9 577+ 4.8 p<0.001
TBW(%)” 53.0+ 9.7 423+ 3.5 p<0.001
SBP(mmHg)® 115.8+11.2 124.0+12.4 p<0.05
DBP(mmHg)” 72.9+ 9.9 740+ 8.4 N.S

Waist(cm) 68.0+ 4.5 80.0+ 5.5 p<0.001
Hip(cm) 91.5+ 4.3 101.5+ 4.9 p<0.001
WHR® 0.7+ 0.0 0.8+ 0.0 p<0.001

" MeantStandard Deviation.

? Significance as determined by student r-test.
) Body Mass Index.

9 Lean Body Mass.

% Total Body Water.

9 Systolic Blood Pressure.

7 Diastolic Blood Pressure.

® Waist Hip Ratio.

% Not significant.

B AFE 742 FgTeA] 157.9 em, 54.7 kg, B 9hol| A
158.8 cm, 72.0 kgo]| it} H]whFo] A ol Hlst A F(p<
0.001), A& R (p<0.001), AR WE(p<0.001), 57| &
H(p<0.05), 58 Ed|(p<0.001), Fro] E&l(p<0.001), 3]z
o} Jrdo] @9 vl(p<0.001)7} {olH oz Egkon x|
HE(p<0.001)3} HFEL(p<0.001)L FolHoz YA 1}
Eigth & A7 didAe] A3 AFE @59 4G 43
7]5%(The Korean Nutrition Society 2005)ol] VEbd A48 - &
HE(eIA), 12~144) A9 7158311 155 cm, 46.5 kgt ¥
ste] B o T 3 55 AT A FoA 7EAE ZHe

Aoz JERT
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Table 2. Mean daily energy and nutrient intakes of sub-
jects

Normal Overweight Signi-

(n=22) (n=25) ficance”
Energy(kcal) 1931.0+ 501.9” 1685.7£411.3 - NS
Protein(g) 603+ 17.1 56.0+ 177 NS

Animal protein 235+ 11.6 274+ 19.8 N.S

Plant protein 367+ 93 28.6x 84 p<0.01
Fat(g) 499+ 222 457+ 20.5 N.S
Animal fat 140+ 92 17.7+ 147 N.S
Plant fat 358+ 171 28.0+ 138 N.S
Carbohydrate(g) 311.8+ 74.6 264.5+ 782 N.S
Crude fiber(g) 47+ 1.8 39+ 1.1 N.S
Ash(g) 156+ 4.0 135+ 29 NS
Calcium(mg) 3853+ 133.6 367.2+256.7 N.S
Animal calcium 1722+ 1294 209.5+253.2 N.S
Plant calcium 2131 732 157.6+ 60.7 p<0.05
Phosphorus(mg) 905.5+ 2104 852.9+317.4 N.S
Sodium(mg) 3654.5+ 936.9 2857.8+801.2 p<0.01
Potassium(mg) 2079.4+ 6484  1886.8+652.4 N.S
Iron(mg) 92+ 43 8.0+ 24 N.S
Animal iron 22+ 13 26+ 14 N.S
Plant iron 73+ 37 56+ 23 N.S
Zinc(mg) 6.8+ 2.0 63+ 2.0 N.S

Vitamin A(#g RE) 483.3% 320.2 422.1+196.6 N.S
133.9+£139.1 N.S

1731.2£928.1 N.S

Retinol 95.1+ 106.2

Carotene 2221.4+1528.9

Vitamin Bi(mg) Ll 04 1.1 03 N.S
Vitamin Bx(mg) 08+ 03 0.8+ 05 N.S
Niacin(mg) 122+ 47 1.1+ 34 NS
Vitamin C(mg) 121.0+ 126 145.5+135.7 NS
Cholesterol(mg) 180.9+ 162.8 241.1£167.0 NS

) MeantStandard Deviation.
% Significance as determined by Student ¢-test.

T 23 FoJHRl Aol B Holx gksko, AR AAFHF v
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Hog 22 AAE 22w (p<0.01), A% 4%
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Table 3. The percent of Korean DRI of subjects

Normal Overweight
(n=22) (n=25)
%People %People
%RT <°EA11{)4) VR iEA?{

133.9£38.0"” 136
7444493  63.6

Protein(%)” 1245+ 393 240

Vitamin A(%) 64.9+ 302  64.0
Vitamin By(%) 113.8£355 273

67.3£234 713

106.1+ 343  36.0
Vitamin Bx(%) 694+ 414  80.0
93.7+£35.9 31.8 853+ 259 56.0

134.4+£14.0 455

Niacin(%)

Vitamin C(%) 161.7£1508  56.0

Calcium(%) 42.8+14.8  100.0 40.8+ 285  96.0
Phosphorus(%)  100.6+23.9 18.2 948+ 353 480
Iron(%) 76.7+35.8 59.1 66.8+ 20.1 72.0
Zinc(%) 97.1+£29.0 45.5 90.2+ 289 60.0

" Mean+Standard Deviation.

% Significance as determined by Student s-test N.S.

¥ Percent of Recommended Intake.

9 Percent of people whose intakes do not meet Estimated Ave-
rage Requirement(EAR).
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8% A8, A 9 o 4u 974l ke Table 49} 2tk

g el ke AAkro] 10.0 ng/mL, u]uk?o] 18.0 ng/mL
= $2)49] 01 F LERRQTHp<0.001). |7 72 A2
2 FHE A 2 A Buse ZEE dFos
A rbe] <} v)g|sle] Z718cKZhang et al 1994, Pelleymoun-
ter et al 1995, Halaas et al 1997). A& 8|4 R|vlke] okx)
HAA QA Aol glof AlAl 9] Ak S ste A
o AREE A=, o7 Al AF R F7E 7}
ol wet Frlo] Srlele 2o HaFo] & A7 A}
U %] 5} T Considine ef al 1996, Ferron et al 1997, Kim &

Sung 2000).
7 AR G, T FullzH

ruek

2 Fdwd vvhe 2
Z} 1543 mg/dL, 169.9 mg/dLE ¥ F#3tol] fejaol 2lol=

Holx] e¥gkth. LDL-Z# A8 E(p<0.01), 24 A2 (p<0.05),
TN A (p<0.001)= B gHEo] B AFol v]sted frofA
S8 Egton, HDL-Z¥| &8 & &2 vlwhio] 44.4 my/

Table 4. Serum parameters in subjects

Normal Overweight  Signifi-

(n=22) (n=25) cance”
Cholesterol(mg/dL) 154.3+35.4"  169.9:29.0 N.S
Triglyceride(mg/dL) 654294  929-29.0  p<0.05
HDL-Cholesterol(mg/dL) 50.6+ 7.4 444=105  p<0.01
LDL-Cholesterol(mg/dL) ~ 90.6£27.9  106.9=259  p<0.01
AP 2.1+ 0.6 30+ 1.0 p<0.001
Leptin(ng/mL) 100+ 41 180+ 59  p<0.001
Osteocalcin(ng/mL) 137+ 1.9 9.2+ 3.0 p<0.001

" Mean+Standard Deviation.
? Significance as determined by Student test.
& Atherogenic Index.
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dLZ A7) 50.6 mg/dLel] H3le] SejAos v UE des & 4 A
WTHp<0.01). o|Ae] Autol X Hid7]ol oIz A<l

Mol a7 2 AR e S AEeA A 2 A 4. A HE|n @QAHQZA, HEZHX|S, JAds Y
ool frut FisAdEl o] ol BF XA £ES I/ FEe ATt

e Aoz Yehgt B AToln 83 R e @ 9 AR A et
3 o 8| 97 (osteocalciny e AT} HlvREolA 7 o FVBAE Fig 133 Zov, 3 Jd FFE 22H

] ig
7} 13.7 ng/mL, 9.2 ng/mL VER}, T 77 o0l X2 v el foAelA e ot o el 3 vEh
ERJIQITH (p<0.001). QA H| L ZAIL Z3 Aol g 2).2- 7 A R 42(p<0.001)9} o] AABA S
7 g 2, ZFAELAA FHEoIA]7] wjEell 224 Q2H 224l AAFR G (p<0.001)9}F 29| FHEE rasa
To| =L o 2= glon Tr}eE Flel F AH #F ok AFE T AT T A EYAA Fikz =
3 Ao A ¥ EA2 de] ARRE 1 rhBrown ef af 1984). SRR W

SxHeANe Ae AuSdA BH F Fge] TPt Hohe fHD

o] 2712 olm|gitin Hasol(Liu & Peacock 1998),  chi et al 2000). Hgk H|%k
ol#
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Fig. 1. Correlation coefficients between leptin and osteocalcin.
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Fig. 2. Correlation coefficients between leptin and BMIL.
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€ FYRE A1 el ol 228
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249 ¥ E Z/AFIvta Baskd(Goulding et al 2000)
2 A3 Z2AE sl f1 ok wEkd ALdY] o
Aol Al A Aol whet viwtoz BRE A, TEA <
ARl @ 28| QA1) FriEo] HAd AT et Hlsl BiA
ebgo 24, Aadr] viwk RS tiidoz 3l T
A7%E A3 e IF s 24 8HE o] 83 A}
¥ Aor Azdrt

B ATox &3 A, exvlezdil Jgh A
BHAA = Table 59+ 20} 834 JH2 T2 A
(p<0.03), =84 z]u]—(p<0 05), =584 %‘E’(P<0 05), & =EA
H(P<0.05)3 22 FEH JU2e HEH Byp<0.05)9=
o] AQl e FAB/AE, A5 TlH(p<0.05)TE= 72
Al o] #HEA S Atk 8 oAzl 28 B
AQp<005)7 e BAYE kAR wude 2
A7 #A4 dol A B2 ¥4 fAd T3 29
oA, @l A3 7 1A do #RPYE vepd
4+ QItKTkatch et al 1992). 12\ B84 wulzle] §h43)
olm)=Ako 2 913} chemical sulfatet= A1 o)A Z4ro] A)E
FE Aslsta, TEG @A HHA #&F5 2F F
g o] Sriste] 34 7ol R A F%E r)2
Ak BEuE 3 9lokSchuette et al 1981). Webx] FEA
A 254 elAe] A A4 H)go] 4 1A
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o
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Ao W37t g3 dold § de AT d58E
Yo 2 2x} HH 24 AA A, 51T FoA 34 o
A AASHa, MDA ol we} HYTd FAToR
Fote] dA A FAL AFole] HAYE Dol 2
I o 2ok
g A& 2hzt Bogdatel A 157.9 cm, 54.7 kg, ¥]
ukrol| A 158.8 cm, 72.0 kgolQQT) B 9HEo] AAFTE H]
alod A F(p<0.001), #Z ER|4(p<0.001), HA|LE(p<
0.001), %7 E}(p<0.05), 318 E(p<0.001), A
o] E#(p<0.001), 3]} Jro] Ed|2] ¥](p<0.001)7}
FolAo g wekom, AR LE(P<0.001)T HAFE-&p<
0.001)2 ®ojA o2 WA vepyitt
2. 9 H3AFe FATo] 1,931.0 keal, B]TH
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o the @St E, AW, Tl Y v ge AT
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Table 5. Correlation coefficients between leptin, osteo-

calcin and nutrient intakes

A9 €34 99, A4,

Leptin Osteocalcin
Energy(kcal) -0.1191 0.2617
Protein(g) 0.1624 0.2914
Animal protein 0.3989" 0.1133
Plant protein -03751" 033117
Fat(g) 0.0513 0.1674
Animal fat 0.3654" 0.0503
Plant fat —-0.2135 0.1854
Carbohydrate(g) —-0.2484 0.2150
Crude fiber(g) -0.0906 0.2210
Ash(g) -0.0963 0.2389
Calcium(mg) 0.2315 0.2480
Animal calcium 03356 0.1865
Plant calcium -0.2790 0.1798
Phosphorus(mg) 0.0956 0.2938
Sodium(mg) -0.2569 0.2011
Potassium(mg) 0.1029 02354
Iron(mg) -0.0720 0.0998
Animal iron 0.3416" 0.0453
Pkant iron —0.2437 0.1019
Zinc(mg) —-0.0532 0.2516
Vitamin A(zg RE) 0.0823 -0.0114
Retinol 0.2181 —0.0952
Carotene —0.0655 0.0155
Vitamin By(mg) ~0.0041 0.1638
Vitamin Ba(mg) 0.3429° 0.2009
Niacin(mg) 0.0120 0.0836
Vitamin C(mg) 0.1472 -0.1124
Cholesterol(mg) 0.1421 0.0349
" Pearson's correlation coefficient. p<0.05.
B}, § 27 $918Q Aol UERRUTHp<0.001).
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