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The Study of Relationship among Serum Leptin, Nutritional Status, Serum Glucose and
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ABSTRACT

The purpose of this study was to investigate the relationship among serum leptin, nutritional status, and serum lipids, glucose of 99
middle school girls residing in Kyunggi-do, Korea. Subjects were assigned to one of three groups such as underweight(BMI < 20, n = 38),
normal(20 < BMI < 25, n = 36) and over weight(BMI > 25, n=25) groups. The nutritional status of the subjects was evaluated
by anthropometric measurements, questionnaires, 24-hr dietary recalls and blood analysis. The results were as follows: The mean
age, body weight, height and BMI were 13.93 years, 55.19kg, 158.40cm and 21.96kg,/m” respectively. The mean menarche age of
the subjects was 12.64 years and the mean daily energy intake was 94.22% of RDA for Koreans. The energy ratio from carbohydrate,
fat and protein was 63: 24: 13. Underweight group showed the lowest intakes of oils and fats among three groups(p < 0.05). The
mean serum levels of leptin, glucose, total cholesterol, HDL-cholesterol. LDL-cholesterol and triglyceride were 10.57ng/ml, 78.
80mg/dl, 12.29mg/dI, 48.07mg/dl, 93.50mg/dl and 78.61mg/dl, respectively. The mean atherogenic index was 2.37. There
were significant increases in serum leptin, glucose, LDL-cholesterol, triglyceride and atherogenic index of subjects with increases in
their BMIs. Serum leptin showed a significantly positive correlation with BMI(p < 0.001), body fat percent(p < 0.001). When
BMI was adjused, serum leptin showed a significantly positive partial correlations with intakes of animal protein(p < 0.05), milks
and animal foods(p < 0.05), Serum leptin showed a significantly positive correlation with serum glucose(p < 0.05), total
cholesterol(p < 0.01), LDL-cholesterol(p < 0.001), triglyceride(p < 0.001) and atherogenic index(p < 0.001), however, it had
significantly negative correlations with HDL-cholesterol(p < 0.05). Thercfore, these results suggest that the increase of serum levels
of leptin may elevate the risk of cardiovascular disease and lipids and some nutrient intakes may be related with serum leptin levels.
(Korean J Nutrition 33(1) : 49~58, 2000)
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1. g7 QYA

A71% FAel AFshes 9 13~14419) F8tw 28hd
S A FAF(BMD wEt AF(BMI < 20,
n=38), A0 <BMI<25 n=36), #AFT
(BMI > 25, n = 25)2.2 #5344 (Gibson, 1990) % 99
< AAAIE, Aol BAYEE 2AVsI E43514.

2. A7gH

1) MY S(Anthropometric Measurements)

AZF AFe AAAEAS7](Fatness measuring
system, DS-102, JENIX, Korea)& Algsto] 43851
I, 38 A AFE ol&ild AAFAS(BML
Body Mass Index = A% (kg)/ (A% (m))? <} Rohrer A
% (Rohrer Index = A% (kg)/(A%(m))'x 100 & A3}

At
AR e AAWEA 7 (Bio-electrical impedence
analyzer, TBF-105. TANITA, Japan)E A3t Q=

EREERETER DL CY

AAEEE E4F ol&dte s Ed, JHolEd, &
% Yt B E 248k 1L, WHR(waist hip ratio)#
WTR(waist thigh ratio)& A48t}

dge AEEU7(Fully automatic blood pressure
monitor, BP-750A, ITOco, Japan)& ARt FEA
Bofj A S84t

2) Moj {4H N

2ol AF+ F4¥ 2AH9] Food model® ¥/gA g
A ARREE 2718 o] §3te] ALY IS A
A AERE e Wi AT 241 ARE
1228 1Y 994 AHFE Ytz a3 (Can
Pro, Computer Aided Nutritional analysis program
for Professionals, =g ¢e3s] ¥4 FEHEAENE o]
£3lo EA8dt

3) 8% 24

(1) Eol 2

TEAEHA JE AP FE o] &3t] AUE 15ccE A
Fskioh. AHE AL 3.000rpmollA 15837 44Ee
st EHE F2 F BAd 2R34T

(2) 8A leptin

83 leptin ¥%+= leptin $74% kit(Human Leptin
RIA kit, LINCO Reserch, INC)E A3l Radio Im-
muno Assay§ o2 33t}

3d 2

(4 A4 F=F

83 F & 2Y2HE, HDL-S2Y2HE, 442 &
Fe AL o83 kit(Boeringer mannheim, Ger-
many) & AHE-3te S8t

8% ¥ LDL-Z¥2HE 32 g3} 2] Friedwald
formular'?el] 273} A&}

LDL - E¥2HE =
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B AgdA 4L BE Ade] Hin FFURNE P
I, A FR| o W AAFE, AT, JJr;q]-e,—ﬁ_L Zre] AlA|
AZ, FUdA A2 A, dolAAre] T E #ig SAS(Sta-
tistical Analysis System) program& ©o]-&3lo] ANOVA
(One-Way Analysis of Variance)$} Duncan’s muitiple
range test2 o4& HAINAL. A leptinF ) BE
AGE Alole] ABAAE Pearson’s correlation coeffi-
cent®E o4 HALS AAEYeH, £ Az
A FA ol met BH8IA7] diol AR Exd
A7t ¥l oled A A BEXE 84 leptind )
A0 AAAARHA 4TS S 5 Q7] "ol A2F
A8 1A% partial correlation coefficient(r)2 A3}
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1. MRS A

AT FAES] AAAS A2 Table 13 2] Fgd

a2 13.9341019 BT MF2 55.19kg, BT AL 158.
40cmel3, A3 AFE ol &t A& A I

B RS EE 33(1): 49-58, 2000/51

Ik

A £ AT e He A AE5L 32 A9
A7} 155crn, A 48kg) ¥} vt HE w) BF

=) ﬁ*" %7182 118.28mmHg. &
iRl 73.12mmHgi“1 WHO71Ex ¢} vlad o 3
el 3tk HE 5o MeAY 2 F S
tdoz2 A% Ete] 50 percentil(#%7]3St: 100~
113mmHg, #3718t 53~61mmHg)# Bl 28l S =
2 A7 A 59 ol ¥t BF =4 JEk
I, AEAY FEEE tideR o HAds 599 $57]
#¢ 123.6mmHg, #3718 66.1mmHgs} vlwslQ S

= FEV)ELS v oA ol ¥HAdLe =
Al Vbt

&2l JdgolEal] ¥&(WHR)2 0.75. 3lgl9} WA
2] S 9] 8] & (WTR)S 1.34995}.

Z7E A 7lE AT AR RS I7E
ol wz} AFEHuR A7) A5 AEE AR
2 4 Atk A7 didAte] g3 27 dEe 126442 U
Bl 19604t) o) Aol 14~16810] 7o) rhe ma
o} vlwste] B o) 24 A¥o] Faf RolAaS & & rh

ANAFAFZ BFT Aol A5 (p <0.001), 5457
g (p <0.01), WHR(p <0.001), A= &2 (p <0.
001), 2739%L F94Q zlolg eI oL} A%}
o]¢t7] 2 o ARl Alo] & Bolx] Yttt

2. FYL HATH AEIE A YT
AT dAAFEY BT F%aHHAFE Table 29 2o},

Ve o] S [

A2} Rohrer A1%% 22} 21.96kg/m®, 138.7Tkg/m'] 37 B A3 1884.39kcal 2H 339 FUdA RS
Table 1. Anthropometric measurements of subject
Variable Total Underweight Normal Overweight ANOVA

{(n = 99) (n = 38) (n = 36) (h = 25) p-value
Agelyears) 13.93 + 0.26° 13.89 + 0.31 13.94 + 0.23 13.96 + 0.20 N.§¥
Height(cm) 158.40 + 5.04 158.31 + 5.38 158.19 + 5.45 158.82 + 3.93 N.S
Weight(kg) 55.19 + 12.96 41.79 + 3.49° 57.62 + 4.80° 72.05 + 6.67° 'p < 0.001
BMI"(kg/m?) 21.96 + 4.92 16.66 + 0.84° 23.00 + 1.03° 28.54 + 2.18° p < 0.001
Rohrer Index(107kg/m’) 138.77 + 31.16 105.37 £ 6.71° 145.52 + 8.08° 179.82 + 14.47° p < 0.001
SBP?(mmHg) 118.28 + 16.20 113.68 + 10.97° 119.17 + 11.64® 124.00 + 12.41° p <001
DBPY(mmHg) 73.12 + 9.45 72.08 + 10.57 73.61 = 9.04 74.00 = 8.40 N.S
WHR? 0.75 + 0.05 0.72 + 0.04° 0.74 + 0.04° 0.79 + 0.04° p < 0.001
WTR” 1.34 & 0.10 1.36 = 0.09 1.32 = 0.10 1.36 * 0.12 N.S
Body fat(%) 29.35 + 10.47 17.81 £ 2.50° 32.53 + 3.09° 4233 + 4.78° p < 0.001
Menarch age(years) 12.64 + 1.00 13.26 + 0.66° 12.50 + 0.91° 12.16 + 1.11° p < 0.001

1) Body Mass Index
4) Waist hip ratio

2) Systolic Blood Pressure
5) Waist thigh ratio

3) Diastolic Blood Pressure
6) Mean % Standard Deviation

7) Means with different letters(a. b. c) within a row are significantly different from each other at o = 0.05 as determined by Duncan's mul-

tiple range test. 8) Not significant
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94.22%9 AAFES BAoH, AEAY AFqE o
Ao 2d T 592 25L& 59 dF AHZH2075.
Skecal. 2152kcal)oll Blste] W& HHAFEE BY 18
U &9 FAL g oz2e o)He ATl
oF el dF HHFS 1884kcalZ YR} B A9
A HFEIUT

WA B A HHAFS 59.75g0.2 AEF
94.22% oM er, TEAQ o] & Id HHF
9] 43.38%% =ZNYLZAIR TN AF FFAY 47.
3% Bth= 23kt

WRLEe Hit Ad AHFS 511822 1 F FEA
21 do] 32.64% A3, S¥2HE] HFH S 235.2dmgo =
WHO?<] 19 43 349! 300mg¥.th= 23ttt

2 a7 ddREY F 4%9 B9d AE - adEd
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Table 2. Mean daily energy and nutrients intakes of subject

o] ykolrt,

ATPARES HF vleENle] HHABS vl AVt
479.6Tmg(BFF 68.52%). vlEH Bol 1.13mg(BF
2k0] 113.30%), ¥IEl By7t 0.86mg(AZ#e] 71.52%),
Lpololalo] 12.01mg(AH<] 92.39%), HIEH C7} 124.
09mg(BAES] 248.18%)9) AAFES By o, HERI
A, JolotAl HIEN B.o] AFH o] BFF vIEHA.

2o14e] B AT T 2E2 1Y 366.40mgl 2 d=
o) JFAZE 4580% HATTS B, AEF] 67.6%
o] ZrgAF %(541.2me)S Bl 3B F 599 Bavn ¢
viokm At oz e} oFAe] Zag dFHAHe] A
3] @e-s &+ UAtH

E A7 99 M 890.4Tmg(BFF 111
31%)o2 93} FUS AFFS Zte ZEE Tl ol
o] & AFuES 2k

AEAdlE AT AT F458 FUte st A

Variable Total Underweight Normal Overweight ANOVA
(n = 99) (n = 38) (n = 36) (n = 25) p-value
Energy(kcal) 1884.39 + 542.9(;” 1943.39 + 607.78 1936.87 + 519.55 1685.69 + 411.32 NS
(94.22 £ 27.15) (97.17 £ 30.39) (96.84 + 25.98) (84.28 £ 20.57)
Protein(g) 59.75 £ 19.34 60.65 * 20.28 61.03 £ 19.52 56.02 + 17.68 NS
. (9192 £ 29.76) (93.31 + 31.21) (93.89 + 30.03) (86.18 £ 27.20)
Animal protein(g) 2592 + 15.23 2530 £ 14.37 25.73 £ 13.26 27.40 £ 19.82 N.S
Plant protein(g) 3382 £ 11.13 35.35 + 12.68 35.31 £ 995 28.61 * 8.42 N.S
Fat(g) 51.18 + 23.42 53.26 + 26.52 52.09 = 21.32 45.72 + 20.52 N.S
Animal fat(g) 16.71 £ 1233 16.33 +£ 1235 16.52 + 11.06 17.72 = 14.70 N.S
Plant fat(g) 3447 £ 17.77 36.92 = 21.40 35.57 £ 14.52 28.00 + 13.85 N.S
Cholesterol(mg) 235.24 + 197.79 246.32 + 237.19 21893 + 167.24 241.10 £+ 167.01 N.S
Carbohydrate(g) 297.28 + 84.47 306.35 £ 89.85 306.66 + 79.06 264.58 + 78.12 N.S
Crude fiber(g) 4.44 + 2.01 453 £ 2.04 469 £ 2.37 3.87 +1.05 N.S
Vitamin A(mg) 479.67 + 286.29 506.64 + 321.51 483.48 + 291.75 422.14 £ 196.56 NS
(68.52 + 40.90) (72.38 + 45.93) (69.07 £ 41.68) (60.31 £ 28.08)
Vitamin B,(mg) 1.13 + 0.43 1.18 + 0.49 1.13 £ 0.40 1.06 + 0.34 NS
(113.30 % 42.70) (117.68 + 48.85) (112.64 + 40.19) (106.05 £ 34.29)
Vitamin By(mg) 0.86 + 0.40 0.88 + 0.43 0.85 + 0.29 0.83 + 0.50 NS
(71.52 + 33.42) (73.27 £ 36.19) (70.81 + 24.57) (69.38 + 41.36)
Niacin(mg) 12.01 + 4.67 12.39 + 49 12.13 £ 5.11 11.10 £ 3.37 NS
(92.39 + 35.95) (95.28 + 37.76) (93.33 £ 39.33) (85.35 + 25.92)
Vitamin C(mg) 124.09 + 116.18 129.68 + 116.07 104.65 + 103.61 145.55 + 135.71 NS
(248.18 + 232.35) (259.36 + 232.14) (209.31 £ 207.22) (291.09 £ 271.41)
Calcium(mg) 366.40 + 200.65 335.57 £ 177.00 401.44 + 188.39 367.16 = 256.70 NS
(45.80 + 25.08) (41.95 £ 22.12) (50.18 £ 23.55) (45.89 + 32.09)
Phosphorus(mg) 890.47 + 292.48 877.84 £+ 299.79 927.78 + 272.67 852.91 + 317.42 NS
(111.31 + 35.56) (109.73 + 37.47) (115.97 + 34.08) (106.61 £ 39.68)
Iron(mg) 8.72 £ 3.79 8.96 + 4.26 8.87 £ 3.95 - 8.02 £ 241 NS
(48.46 + 21.08) (49.80 £ 23.68) (49.29 + 21.96) (44.56 = 13.40)

1) Mean =+ Standard Deviation

3) Not significant

2) % of Recommmeded Dietary Allowances for Koreans(6th revision 1995)
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g FNYJPRAAT S N THAE o B YA 7
F. AQF, FAEF YAl 21, ALF, oNF, &
Fo) 4Aol Rtk olei® A% P2de) W dne
ZARE ol 529 ATA iy 4EZ BAFS) 43
NE7} b ¥R, F UAR SAEC] wekd A%} &
it

ARAGAFE F2E A2 FREHAFE FIHQ 2
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of Histed 03)8] we FHL Yeish ol e HAF
o1 3% 4ol 491 2 4AYE A HIARE s
o glom, AN} 3 5o BFYE NFBOZ Aol
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3. ENYY

1) 8% leptin &%

2 AT gdAEe] 84 leptin TS Table 49 2ol
10.57ng/ml& Yebston, 10~1849] duistiS dide
23 HAE 579 Aol A% F 64F9] FF lep-
tin L 7.6ng/miE 2 AT o3} Boh ko £ 4
T- tgAet 22 A% (144) 9] st 6955k leptin o
(13.0ng/mD& £ A7+ARET g9t} 25888 dde
23 o]y 59 °1:r"°ﬂ"1 Bt AFFR G 21.5kg/m*
ojstiel HiF leptin FHS 14.2ng/mlE, AFIAFA 4
(21.96)7F FrAFSE B A didAtE ¥ 2 leptin &

2 ol Hjgte] G HATE BY & e AR AR & YEhITH

Table 3. Food intakes of subjects from each food group unit: g
Food Group Total Underweight Normal Overweight ANOVA

{n = 99) (n = 38) (n = 36) {n = 25) p-value
Cereals 338.59 + 118.71" 356.49 + 132.51 350.33 = 96.74 285.21 £ 113.66 N.S*
Potatoes and starches 19.53 + 40.59 17.81 + 38.01 26.40 £ 52.27 1147 + 15.25 N.S
Sugar and sweeteners 14.26 + 21.59 19.48 + 30.02 10.14 + 10.77 11.14 + 12.80 N.S
Pulses 18.27 + 27.14 15.52 + 21.88 26.27 + 38.11 10.32 + 13.44 N.S
Nuts and seeds 2.39 + 10.70 2.66 £ 1456 1.81 + 6.27 2.82 +7.89 N.S
Vegetables 154.07 + 80.50 153.52 + 84.49 158.54 + 81.14 147.75 = 75.06 N.S
Fungi and Mushrooms 1.15 + 6.90 2.38 £ 10.58 0.33 £ 1.11 0.15 £ 0.67 N.S
Fruits 199.99 + 240.48 211.00 + 237.96 173.06 + 247.97 223.50 + 240.87 N.S
Meats 49.49 + 46.48 49.41 + 4045 46.05 + 39.63 55.34 £+ 65.92 N.S
Eggs 31.38 + 40.74 34.22 + 5254 26.88 + 26.88 33.42 + 34.86 N.S
Fish, Shellfishes 39.16 + 39.96 43.75 £ 44.64 38.46 £ 36.67 31.58 + 36.25 N.S
Seaweeds 5.15 + 16.95 2.55 + 5.80 9.48 + 27.04 292 + 3.50 N.S
Milks 9543 + 150.18 67.16 + 99.40 105.83 + 130.41 132.00 + 236.14 N.S
Oils and Fats 8.68 + 5.82 6.73 + 3.78™ 10.05 + 6.72° 10.09 + 6.61° p
Beverages 43.08+115.94 66.87 +156.86 25.85+69.73 26.26+74.98 N.S
Seasonings 18.22 + 14.49 16.64 + 13.59 1952 £ 16.11 _19.08 & 1375 N5
Prepared foods 692 + 9291 0.00 + 000 1849 & 10441 100 + 447 NS
Animal foods 215.57 + 180.67 194.54 + 142.21 217.52 + 121.03 252.33 + 287.07 N.S
Plant foods 830.23 + 359.77 87168 + 360.44  830.08 + 39635 75177 + 292.60 | NS
Total 104576 + 41500  1066.21 + 42632 1047.49 + 42348  1004.05 + 39542 NS

1) Mean =+ Standard Deviation
2) Means with different letters(a. b) within a row are significantly different from each other at oo = 0.05 as determined by Duncan’s multiple

range test.
3) Not significant
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2 AR Zrl uet fejH oz Fukste Al
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HITE FrAxAHEQ] Jeptind X ¥tz A oA Bu|H =
28] dFoz AMuAute] &3 vdsle Z7kE, &
AN A leptin FH= HolHFHE FolaL oix] 4|
771 Ao L ATEY Xtz A A leptin®]
Hags RS Aoz YN E A7 3288
H)ale Ul2d] MESH L3 AL S 4 g ®
T oz vttty pAste Gus] A7) APHIE
Rouy, APEE g QA e o ot gals]
HEX 23 AAe|t) 3 leptin a2 AW, 93, AL
71 2L Sl e} ZolE Hoj: Ao RuHE
o) 0%EE 0.7 valo A= leptind] g ATFE7 2R
gtony E3] $ME dAO 3 leptin AT =3 R
¢ Aot} GAH 949 leptin ol YolA HA
A718) WEe SolARl, AR AGA, 2747 A
#7122 BHste] B Garcia-Mayor $%¢] dFol|A ol
g AREZISAIY FAe] whet oJA 9] 7§ leptin ErEol
F7RIg o, B9 A AAslen, Ad3 529 4
FolAE AR IUAE TRARE PR, gstae]
2 AE7 9 APAAI] 13~1TA4 A o) FEF Z71E
Bl o} G alolE YRR &gkt o] 9zto]
AHEZ1Y] RS BEEFARE lepting] W3t FFS
g BFoA AAZFA o] -9 FHd BAY i, A
o] AS ol2E2 A9 F719}, A9 H$ HAEXHES
7tk BRdo] e Ao g YERL ® Jeptino] AHE719] Al
Z3 #do] gl AoE AZHE B dPdME AT
o F Al XF7 E  YE 27 FHE ZAE
A7 leptin o] B2 FAFLoE DT Ho]

Mr oMz oo ms fob

274 o
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Table 4. Serum levels of leptin, glucose and lipids of subjects

ol AlE7|9 AlZo] WES & 4 AUt Akl AA
of W2 A9} leptin e Frte A Hag x4t
Z29 4 F9 AAH3E Y3t leptinol thgt Aol
gasgt Aoz A v|viglo| A =)we] F7}
2 leptinol $71= 4], leptinel th3t A o2 718
Aol fA oA & Qi 3} E AP E lep-
tinggo] fo)F oz F71E FAFTY HolHH7) g
T3 fro)F o g Apo)g HolA] go} lepting] AFHA S A
Alsted e},

2) 99 X ¥F NN P

B AFgdAY] B 83 2 84 A7 IS Table 4
o} 2t} B €92 78.80mg/dlE UEltoen 2 F
BA A4d3 B 55~115mg/dlell 43814t

ArddAEY 84 & e HE TS 152.29me/dl,
HDL-Z#2HE 3 48.07mg/dl, LDL-Zd 26 &
a2 93.50mg/dIsict.

8 Yzt Lol gk Y FAANA Fgl B3 Fm
2 oA E] A gort v)F AoliEtslo A #A]
3 7]&R= 12~15412] o} 36~138mg/dl, oo} 41~
138mg/di2 YEht=d), ¥ dFoME 78.61mg/dIFh.
A TE AERAZASE 2 AdY 2 e =
71l HAsL7] Y3 ARSEE A2 ok 3 2Rl
Z-Eore HidstA He AL A Aoz FAAs A
7} 3.0014¢l A% A B2 Aoz wAdH
2 A7udAEe HF 594324 (Atherogenic in-
dex)T 2.3701%2H, 3.001449 AEFL 198 (19%)e]
Ak,

AAFA T B AFe] vlwoA A Fol HA
Fw el vty E€3(p <0.01), LDL-Z2HE
(p <0.01), $28AA(p <0.05), TH33AF(p <0.01)
7t el H e g B

Variable Total Underweight Normal Overweight ANOVA
(n =99 (n = 38) (n = 36) (n = 25) p-value
Leptin(ng/ml) 10.57 + 6.45" 498 + 2.10% 11.30 + 3.80° 17.99 + 5.88° p < 0.001
Glucose(mg/dl) 78.80 + 7.43 78.71 £ 7.68° 76.06 £ 6.03° 82.88 + 7.28° p < 0.001
Total cholesterol(mg/dl) 152.29 + 31.69 151,45 + 31.97 154.69 + 31.56 169.92 + 29.03 N.SY
HDL-cholesterol(mg/dl) 48.07 + 10.37 50.58 + 11.87 4794 + 7.80 4444 + 1048 N.S
LDL-cholesterol(mg/dh 93.50 + 26.05 86.27 + 23.24° 91.83 + 26.06" 106.90 + 25.95° p < 0.001
Triglycerides(mg/dl) 78.61 + 29.25 73.00 + 27.97° 74.58 + 28.21° 9292 + 28.97° p < 0.05
Atherogenic Index 2.37 + 0.82 205 + 0.53° 2.27 + 0.69° 299 + 1.01° p <0.01

1) Mean =+ Standard Deviation

2) Means with different letters(a. b. c) within a row are significantly different from each other at o = 0.05 as determined by Duncan's mul-

tiple range test.
3) Not significant
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1) 2% leptin@t MAH SAI4e] AREY

= ATHIAES] A lepting AAAZx ke A
#AE Table 5, Fig. 13} 2t}

19534 Kennedy®= A5 24, £3] Aubyxo] dhak
o Z2EA Azt B, o8 F A= Az 9
gigol vlelste] BulEn AelRe] AEE Fo} SAE
A3 dluix] Aule] W3S doA AR g4
(steady state)& °lFA dtn AFzA/|H 7S
A s, #H2 B A leptine] ol2lgt 1At 74
I Yok AAE kel leptine 2EE FAL A A
Ao SR Q1) Az BrHE lepting] %ol
T7HEE AoR HaEHEY 2000 B s #7]
i gheko] ¥4 leptin $¥H JHE S B ARBAES

Table 5. Correlation coefficients between serum leptin and an-
thropometric measurements before and after adjusted BMI in sub-

jects (n=199)
Leptin
Variable Before adjusted  After adjusted
BMI BMI
Height 0.0898 0.1153
Weight 0.8128%+% 0.0783
BMmI" 0.8322%++ -
Systolic blood pressure 0.2729** -0.0069
Diastolic blood pressure 0.09%96 0.0607
Waist hip ratio 0.5411%* 0.1721
Waist thigh ratio 0.0498 0.1100
Body fat 0.8328%** 0.2023*
Menarch age -0.3267** 0.0019

1) Body Mass Index
2) Pearson's correlation coefficient
**. Significance at p < 0.01, ***: Significance at p < 0.001

30
y = 1.0925x - 13.432
R2 = 0.6925, p < 0.001)
25 b
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Fig. 1. Relation of serum leptin and BMI for subjects.
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HEIGH(r = 0.8336, p <0.001). 3 A leptin 3
< AL g A AEE LR DLt &
oz AANWTHIY FA 2L 4o AnAAS 1Y
UHr = 0.8322, p < 0.001). Considrine $%& 4919} A)
A% FF(r = 0.85)& AAFXF(r = 0.66)l H|5t] &
% leptin FF3 Fodol o A vehdtln R v
¥, Luke 5% Saad $%& 49 ¥y 2F H lep-
tin o] AR FF Bl AAFA5 A@Aol o
E2 Aoz Budirh 22y Bernet 592 8% lep-
tin ggo] dRtllAE AR FRF(r = 0.6096) 2t} A=
& (r = 066513 Aol o B& Aoz Yehgo
A= AW B & (r = 0.5855) 7] AaAdo] Ak
24 (r = 0.6621)°l Hv]5te] wreprh

£ B3 leptindFHE AF(p <0.001), F2=78g
(p <0.01), 3i=eo} JyolEael vl (p <0.001)9
92 Ho] AuAAE Yehhdct.

87 leptin §FE 27 AH I FoH A B Ani)
£ YRR Hp <0.01). Matkovic 529 FAd7] o
3 3438 o2t d7olM HHY leptin o] 27}
Holl ma} 27 AH o] welx= Aoz Ueht leptine] o
el 2448 AR HAE %S ATde Aoz Basi)

AAAZAE AL F7le] B 9 wor
2, AZFASFE 143 I leptindt A AZR]9lo)
FE SRBAE 49 B 43 % leptin® ©EATHEA
A Fef&Ql FHAAS YEMIAY B2 AAAZ
A9 X Q) FBAE Jeh)A] ggkout, AA4 gk
= oAl B ABaAE dehde(p <0.05).

o] 49 A7=E B leptin TS AAZA S L A4
S o A AAAEE 7T HivkES ddlE) e gEa
ARZ AHEE Qe AoZ AZgc)

2) 2% leptindt IYL MY, NEZY 4B YT
Gp=ted |

874 leptin T3t YdAle] o JUs 2 AFeY

AAHZT] dod e 49E £ 947 A9: Table 6, 73

2ol 8% leptin §FE AEA Do) NI 7o

o] FAAAE ehiA 2k (p <0.05), AAFR4

Fole FAHA FRBAE YePIA btz

DRST JBEAS U4 AR W B2

p

$AE(p <001, 24 4
Q) Aol AuwrlE et

4 o X’E.

F(p <0.019 M3 I
[ el=
Leptin® 4 &z4de] 98 sto] FEAHNA leptin
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o A] 2 &9 AtZ Ao] o] Fadl= Ao U
A Qo™ Al glojME EF leptin o] f2)3
o2 F& Hgile] Al HlglY 2318 ¥ FHS
AFdhe A2z Ruse 5 TR 2824 FAN B
0EA &3 QIrh® Ed Ao] HHe] ¥islE JFL S
T AE Y2 433 EF leptin FFHY #HAXYE
AR dFe 53 AF ol AR E o] &3 FEAF
A ZARAolg FFE A AAWY F7IE EF lep-
tin ko] Z7FEck= Bt Qo 20u19) A9l
Y 12388 o= TU aAHA0E FF R i &
% leptin &3l FAQ WaE Yehyz] gttt 3
o ® @7]1zke] Aol EF leptin THY Hstet &
o] Q= Ao 2 ey}

ojde] A FEA HE &
Z a2 d5 leptin §Hge] Wsle}
BoA}, vlaE F7)zke} A
tin $o) WaE AvRE A7 gog Aasit

3) 2% leptin} HAY Y FLEM

B AT e 84 leptin T dF E HA
A3e] JABAE Table 85 o] B4 leptind &2 &
2 (p <0.05), & Sd2HE(p <0.01), LDL-Zel2EE

Table 6. Correlation coefficients between serum leptin and nutrient

intake before and after adjusted BMI in subjects (n=99)
Leptin
Variable Before adjusted After adjusted
BMI BMI
Intake 0.0237 0.1309
Energy - 0.0849 0.0794
Protein 0.0161 0.1128
Animal protein 0.2021 0.2167*
Plant protein -0.2486*" -0.1026
Fat 0.0020 0.1162
Animal fat 0.1664 0.1659
Plant fat -01127 0.0385
Cholesterol 0.0648 0.1112
Carbohydrate -0.1402 0.0300
Crude fiber -0.1003 ~0.0623
Vitamin A -0.0462 0.0520
Vitamin B1 -0.0888 -0.0091
Vitamin B2 0.0922 0.1550
Niacin -0.1016 -0.0498
Vitamin C 0.0039 0.0174
Calcium 0.1399 0.1048
Phosphorus 0.0238 0.0367
Iron -0.0713 0.0087

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

(p <0.00D). F4=14 (p <0.001), 37 3k=}(p <0.001)
g} frelHQ Ao deaAE Yehiie, HDL-Z4 <8
T <0.05)7= 74 7o FuAAE YR

84 leptin FFE ALFAFE 1 Fol= F Sd2
HE(p <0.05), LDL-Zd=8E(p <0.05), F48A4
(p <0.05), T sA+(p <0.05)% +24N B9 4
JHAE e,

84 leptin FFL F R I A2AH FAHY A
S UeiiEz 89 9 @347 #de] e 2

Table 7. Correlation coefficients between leptin and food intake
from each food group before and after adjusted BMI in subjects

to

{n = 99)
Leptin
Food group Before adjusted After adjusted
BM! BMI
Cereals -0.1695 0.0298
Potatoes and starches -0.0305 -0.0140
Sugar and sweeteners -0.1287 -0.0014
Pulses -0.0767 -0.0569
Nuts and seeds -0.0135 -0.0545
Vegetables -0.0940 -0.1266
Fungi and Mushrooms -0.1233 -0.0139
Fruits 0.0041 0.0549
Meats 0.1247 0.11N
Eggs 0.0582 0.1243
Fish, Shellfishes -0.1155 -0.0840
Seaweeds 0.0509 0.0375
Milks 0.3039** 0.2613*
Oils and Fats 0.1291 -0.1342
Beverages -0.0659 0.0697
Seasonings 0.1609 0.1678
Prepared foods -0.0284 ___—0.0869 A
Animal foods 02723 0.2564*
Plant foods -0.1093 0.0238

1) Pearson's correlation coefficient
*: Significance at p < 0.05, **: Significance at p < 0.01

Table 8. Correlation coefficients among serum leptin, glucose and

lipids before and after adjusted BMI in subjects (n=99)
Leptin

Variable Before adjusted After adjusted
BMI BMI

Glucose 0.2119*" 0.1204

Total cholesterol - 0.3018** 0.2296*

HDL-cholesterol -0.2009* -0.0495

LDL-cholesterol 0.3645*** 0.2506*

Triglycerides 0.3682*** 0.2396*

Atherogenic Index 0.4668*** 0.2422*

1) Pearson's correlation coefficient *: Significance at p < 0.05
**: Significance at p < 0.01 ***. Significance at p < 0.001
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AANH FAE7R] Hrde] S L g vint
FAA} leptin®e] BAZ AHEI] 5l 4FA 9HS
Aoz FAEAFBMDA wEt AAF(BMI < 20,
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6) 8% leptin 32 3 (p <0.05), F Z2HE
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