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ABSTRACT

The purpose of this study was to investigate the relationship among nutritional status, serum lipids and leptin of 134 elementary
school students with different obesity index residing in Kyunggi-do, Korea. Subjects were assigned to under weight, normal weight
or over weight group according to the their obesity index. Their nutritional status, serum lipid and leptin levels were evaluated
based on 24-hr dietary recalls, anthropometric measurements and blood analysis. The mean weight, height and obesity index of
total subjects was 150.8cm, 45.6kg and 5.4%. The mean % of body fat was higher while LBM and TBW (total body water) were
lower in over weight subjects than those of other two groups. Total food, plant protein, carbohydrate, and vitamin C intakes of
underweight male students were lower than those of overweight male students. The consumption of total fat was the highest in the
female normal weight subjects and the lowest in female overweight subjects. Male students consumed more plant protein and
vitamin C than female students. The mean daily intake of vitamin B;, calcium and zinc of all subjects did not meet the Korean RDA.
Also, iron intake of female students was lower than the Korean RDA. The mean level of serum leptin was the highest in male and
female overweight subjects (p <0.001). The HDL-cholesterol level was the highest in the underweight group of male subjects (p<0.
05) and in the normal weight group of female subjects (p <0.001) The serum level of leptin and atherogenic index (AI) of females
were higher than those of males. Serum leptin of total subjects had significantly positive correlation with obesity index, weight, SBP,
body fat, cholesterol intake, serum triglyceride, and Al. However, serum leptin was negatively correlated with LBM, TBW, intake of
plant protein, vitamin B,, vitamin C and serum HDL-cholesterol. Obesity index was also positively correlated with weight, SBP,
body fat, serum triglyceride and Al. To summarize the results, the vitamin B,, calcium, zinc, iron and fiber intakes should be
supplied to elementary school students, especially those who were overweight. The average serum leptin level of students showed
remarkably positive correlation with obesity index, body fat, serum lipids and Al Also, it was suggested that the serum leptin might
be related to the dietary factors like cholesterol, plant protein, vitamin B, and vitamin C of elementary school students. (Korean J
Nutrition 35(7): 743~753,2002)
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Fig. 1. Percent of RDA values about daily nutrient intakes ac-
cording to sex and obesity index (A: Male, B: Female).
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Table 3. Leptin contents on serum of elementary school students
according to sex and obesity index

Male (ng/ml) Female (ng/ml)
Under weight 217 + 1.08™ 378 + 1.62°
Normal weight 319 + 1.49° 553+ 2.69°
Over weight 8.10 £ 4.25° 12.86 + 4.52°
Total 471+ 379 770 £ 5.10
Significance® p < 0.001 p < 0.001

1) Means + Standard Deviation

2) Means with superscripts (a > b) within a column are significant-
ly different from each at o = 0.05 by duncan's multiple range test
3) Siginificance as determined by ANOVA test according to obesity
index

g5 Ao oldE AAFTTL HERl At vololle
AAZE AAFE, ARATT 2o 32 A Hole A
< B8 AR AR FeR ez FAFTLY B vl
FEFE AR Fol AFE 718kedof & Aol
G o3 B 424 29d (p <0.001)3 4]
BRI B, (p <0.01), 2474 (p <0.05)¢] AA#7}F =8ttt

3. gAYy

1) 8% leptin &

AT NIAIES] 8% leptin 332 Table 39 veh}
Atk AAF, AT, AT A leptin FFL &
gtao] Z+z} 2.2 ng/ml, 3.2 ng/ml, 8.1 ng/mle| L, o
A9) 4% 3.8 ng/ml, 5.5 ng/ml, 12.9 ng/ml=E Veh}
FAFTe] FF leptin ol AAFEH} AT B
t foF o2 A vl (p <0.001). Leptine 5
A7 A vtz #e FAAG sz FLesi A8 g
EREFA 4 AFH 9 dlvA] AHE WSIAA AW
& 248 ke Ao deiA e viiAEe &
HARolZ lepting A4I3HA] K3 ob/ob w204 b
gho] A7l Aol ZFHHA oW BTIHA o|HF lep-
tin ¥E7F 458l e AoR Ho} vRtEE HRh-HAt
8 d71eA, 7159 o] drth=Y leptin 849 oL
2 leptin®l th3t A &A o] 57159 leptin F-§-ol lep-
tino] Z-831A] £ah= Ao B ™ = ulvikele] £A)
+ leptindl ti$ FHrAdo] Hojzith= Aot

T2 H o2 leptine H| T BYEE] s A7)
AP 0= o, AHFEAA Y 2] QA9 1 9
g2 s3] FHEA #J} Falori 59 dFdME
Bt A7 135419 Fd Q58 EH leptin TS 10.8
ng/mlE Rudlgom HiE A% 13.4412 |9t o8]
7% 275 ng/mle) & $F& JYERNITE Wabitsch 5%
o] 6~19419] v]T+ AL dF o R & AFNANE 5ty



o] ¥4 leptin o] 25.2 ng/mlZ ZAMEH}T. -8t
2} 2o} 2 Aol th3 Choe 59 AFAAED A4 )
ZF1°] 4.8 ng/ml, H|¥He] 8.7 ng/mlE Yeh} B ¢
Ao} FARIY oY A didA F 1k viRtole] Hoig
o] ¥ 9o AFoH= tha Aolg JeEhTE Ho
< ¥4 leptin =7} v|RHe] Q] TE 1A}, & 3oL A] 4
Abel 2 Aol M4 2 Y, TEA Q&Y FE,
FAAY S BN E Rudz Qi *®

B d7oME ofstyel 4 leptingako) Wty B}
freld oz A Jegt (p <0.01). ol A= o}
Aol FetH ot AR o] 7] A& leptin $=7}
Erin A9 ¢ Ak Choe 579 d7oME 83
leptin Bx7F AN O Fol & A7A7e} 22
A#E JERIAY. §3] dole ARE717F AlFEE 39
14~1741°] leptin #el FAF F7H8 Holedl” ol A}
Z71 AN Fz7)o Aol Ba gk Az o] A gd wa}
A== leptin®] 3L FolA|L leptinol tig A &4
2 2 leptin #&Fo] =4 FA57] BFelt}. Leptindl
& AL AFEI7E BUA oAl 8oy R
o] kA s}E|ojo 3| Bty g}

2) 9% NAEF

25 TA o] HAXYFS FAS AaHE Table 491 Ve
At B A7 e AAFToAM BAFTORE BFE
FY2HE FF0] Stk Aoz Byoy 93]
A= kgt

HDL-Z32HEL Tx33 9] FH2HES Ho= o]
5. 28, AT EER dF FY2HES YFE
& ez ¥3 HDL-ZHUAHE +£9 #4E 549733}
E 2ANA AEBATE AT B A7 gigate
HDL -Ze2H & +5& 8%7) o5& taozd a7
%9 wo} =4 Jehgth HDL-2d2H &2 #A3S30
A Fedoz (p <0.05) W& S Jehllen g}
Aol oJ Al v} E=A Vet (p <0.001).

e} obsel g A AL 240 #HE AP
A& ob2] = YA Fou} ulF sotHsks]o A AA|
& 71EXE 12~15419) 2o} 36~138 mg/dl, o} 41~
138 mg/d1Z & AFdidAte] Jd A FF 103.70
mg/dl& A &3t AFadate 3 F4%
W FEE AAFTAN JAFTEOR AFE TURINE
g o] gk v|vhre] AL AL ded AP 1
#A¥Z o2 7MiM VLDLAA | Frletn FAR
BH|E Z71A)717) gEQ Ao Azteny ¥

Table 4. Blood parameters of elementary school students according to sex and obesity index

Female

Male

HERERLER

Sig
nificance?

Sig-
nificance

Total Under wt. Normal wt. Over wt.

n=67)

Sig-
nificance®

Under wt. Normal wt. Over wt.

Total

Variable

(n=24) (n=24)

(n=19)

(n=20) (n= 23} (n=24)

(n=67)

N.S.

160.42 + 39.61 162.04 + 32.82 N.S.

157.68 * 27.60

160.22 + 33.66

N.S.

Total cholesterol 1o c; 1 99577 15500 + 27.867 15865 + 2824 16629 + 3337

(mg/dl)

N.S.
p <005 p< 005

N.S.
p <0.05

8453 + 3006  86.21 + 3785 87.78 £ 30.62

86.33 £ 32.79
50.01 £ 12.27
106.90 + 46.68

N.S.
p < 0.05

8495 £ 3217 8131 £ 2643 871912876 8539 + 39.81

LDL-C* (mg/di)
HDL-C* (mg/dl)

TG” (mg/dl)

AIB)

4437 + 9.77°

94.25 + 42.83° 127.25 + 49.35°

55.40 + 13.48°

49.96 + 10.66™

54.76 + 11.76°
11692 + 72.93

64.43 + 5.23% 56.05 + 11.59°
94.26 + 34.60

88.00 £ 33.21

57.84 £ 10.95
10051 + 52.24

35(7) . 742~753, 2002/749

N.S.
p < 0.05

97.16 + 40.83°

N.S.

N.S.

214 + 0.84 198 £ 085 269 + 1.07

228+ 097

N.S.

157 £ 049 196 + 0.55 208 £ 0.85

190 £ 0.68

Means with superscripts(a > b) within a row are significantly different from each at o = 0.05 by duncan's multiple range test

Siginificance as determined by ANOVA test according to obesity index

Siginificance as determined by Student's T-test according to the sex
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750/ 25 9] 8 W REe] ohE 3ok A2 AbeNsh B4 leptin D WA AWt} WA

THFgA T AGEAZE R AU 72 7HedE
Z7)e) L8] SJah AHEEE AeEA o § AAU=}
o] ZHguks WrgEtA He AL £ Ao, #H7g)
A57E 3.0014 B¢ FWH8 AFol ¥ s Ad
Ao B A7 gPdRree 3 FYASATE 212 F
BAse AA=It w2 dpout FAFTo] AATLH
ARAFTT B0t 52 A YEo] ol tig )7}
L7EY. AT7HEA T A3 FHA 3L A7t 3
2o =4 ettt (p <0.05).

4. 9% leptin T, HIBE, MAUEN, I HFAT R
FAYYUY YEEU

1) 2% leptin &3, HIOE S} MM SR e YRBTY

AF A AAAZSK 2 A leptin FF L HUE
o] ARAAZ ZAFE AF= Table 59 2ot 84 lep-
tin $FL AF HE, £357) Y, ARG o] 4
BAAE, AALET AFEEIe= Fo FABAE Yeh)
2ct. Considine 52 leptin®] AF<] F71et 73 vla)
slo] S7lgcty Bauste] B At ZAde 22 g
Uehigich AR e 8% leptin S YA BHS

Table 5. Correlation coefficients among serum leptin, obesity index and anthropometirc measurements of elementary school students

. Leptin Obesity index
Variable

Total Male Female Total Male Female
Height 0.1813" 0.0143 0.1143 -0.0478 -0.1169 0.0417
Weight 0.7682*** 0.6106*** 0.8001*** 0.7609*** 0.7374*** 0.8259***
Obesity index 0.7486*** 0.8066*** 0.8321%*+ - - -
SBP 0.5337**+* 0.3453* 0.3721** 0.4280*** 0.3410** 0.5500%**
DBP 0.2219* 0.2436 0.2041 0.1914* 0.2156 0.2718*
Body fat 0.9014*** 0.8663*** - 0.8314** 0.8187*** 0.8008*** 0.9105***
LBM -0.8878*** —-0.8588*** —0.8323*** -0.7986*** —0.7955* —-0.8802*+
TBW —0.7347*** - 0.6564*** -0.6938*** —0.7457*** - 0.6949*** -0.8667***
1) Pearson's correlation coefficient *: Significance at p < 0.05
*x: Significance at p < 0.01 *x. Significance at p < 0.001
Table 6. Correlation coefficients among serum leptin, obesity index and nutrients intakes of elementary school students

. Leptin Obesity index
Variable

Total Male Female Total Male Female
Energy -0.0825" -0.2153 0.0150 -0.1230 -0.2106 -0.0792
Protein -0.0908 -0.0779 -0.0366 -0.0727 -0.0426 -0.1194
Animal protein 0.0520 0.1262 ~-0.0036 0.0370 0.1451 -0.0817
Plant protein -0.2363* -0.3270* -0.0650 -0.1858 -0.3010* -0.1213
Fat 0.0788 0.1091 0.0515 -0.0116 0.0453 -0.0521
Animal fat 0.1377 0.2219 0.0943 0.1175 0.2302 -0.0232
Plant fat 0.0133 -0.0887 0.0190 -0.1031 -0.1865 -0.0573
Cholesterol 0.3182% 0.1168 0.3651** 0.0669 -0.0344 0.1746
Carbohydrate -0.1556 -0.3676** 0.0316 -0.1773* —0.3534* -0.0566
Crude fiber -0.1589 -0.2644 0.0134 -0.1942* —-0.2532* -0.1456
Vitamin A ~-0.0911 -0.1005 -0.0858 —0.1745* -0.1848 -0.1746
Vitamin B, -0.2165* -0.2171 -0.1342 -0.1446 -0.2124 -0.0994
Vitamin B, -0.0320 -0.0888 0.0849 -0.0808 -0.1389 -0.0264
Niacin -0.0571 -0.1090 -0.0040 -0.0885 -0.1090 -0.0796
Vitamin C -0.2008* -0.2547 -0.1258 -0.2177* -0.3009* -0.1049
Calcium -0.0671 -0.0360 -0.0765 -0.0668 -0.0155 -0.1194
Phosphorus -0.0392 -0.0711 0.0058 - 0.0691 - 0.0608 -0.0851
Iron -0.1599 -0.2187 -0.0332 -0.1200 -0.1028 -0.1637
Zinc -0.0787 -0.1136 0.0204 -0.0409 -0.0522 -0.0476

1) Pearson's correlation coefficient *: Significance at p < 0.05

*x: Significance at p < 0.01
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A (p <0.05), B3k (p <0.01), 2A#4 (p <0.05),
HIER Co} A (p <0.05)7 5] 4aAdS vehd vt
H 3] ol HlutEst dF2 AR o T
BBAEE ke 5 .

3) 8% leptin &, DT < ANy AT

25849 84 leptin &, vz} A4 4
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Table 7. Correlation coefficients among serum leptin, obesity index and serum lipids of elementary school students

. Leptin Obesity index
Variable

Total Male Female Total Male Female
Total cholesterol 0.0205" 0.1348 -0.0031 0.1161 0.1682 0.0674
HDL - cholesterol —0.3237**+ -0.1713 -0.2975* -0.1891 -0.0934 -0.3064*
LDL-cholesterol 0.0835 0.0794 0.0833 0.0861 0.0800 0.0948
Triglyceride 0.2143* 0.1602 0.2575 0.2418** 0.2188 0.2790*
Atherogenic index 0.3286*** 0.1891 0.3262* 0.2700** 0.3008* 0.2899*

1) Pearson's correlation coefficient
=+ Significance at p < 0.01

*: Significance at p < 0.05

++: Significance at p < 0.001
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HAFTol AAFTA AFAFTT o) A Jebgon
A&t e] 84 leptingFo| A Bt =4 e

4) 2584 H AATH F HDL-FHLHELS
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