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by the Body Fat Content of Women
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Abstract

The aim of this study was to compare nutrient intakes, serum hormones (leptin, adiponectin, insulin), salivary
cortisol and a-amylase of middle-aged women by the percentage of body fat (% fat). Subjects were assigned to 3
groups by body fat (%) group I (27.5%), group II (32.5%), group III (37.7%). WHR of group II (0.97) was
significantly higher than of group I, III (0.95) (p <0.05). Nutrient intakes were not different among 3 groups.
Serum leptin levels of group III (16.53 pg/ml) were higher than in group I (10.07 pg/ml), group II (12.24 pg/ml)
(p <0.05). Salivary cortisol levels of group II (0.39 pg/dl) were higher than in group I (0.17 pg/dl) and group III
(0.15 pg/dl) (p <0.05). Adiponectin concentrations were negatively correlated with TAS (r=-0.29) and positively
correlated with HDL cholesterol (r=0.27). Insulin levels were negatively correlated with total cholesterol (r=
—0.33), Zn intake (r=-0.31) and positively correlated with WHR (r=0.31). The overall anthropometric indices
showed positive relations with leptin levels. Salivary cortisol levels were positively corelated with WHR (r = 0.28),
total cholesterol (r=0.31), MDA (r=0.29) and intakes of SFA (r=0.35) and MUFA (r=0.3). Salivary amylase
levels were positively correlated with overall nutrient intakes (energy, CHO, fat, cholesterol. Fe, SFA, MUFA, Zn,
Na, vitamin B,, r=0.24-0.5) and was negatively correlated with HDL cholesterol (r=-0.34). These results
suggested that 1) WHR would be a helpful index in the assessment of metabolic risk diseases. 2) Understanding
of individual stress exposure should be considered in developing strategies for prevention and treatment of obesity.
(Korean J Community Nutr 17(6): 714~723, 2012)
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W eleE 24835 2eFo] ZhasH| Ho] QlEd A
gPdo] s tAS ) vRto] WA 4= Qlt) (Reaven
1988). =713t A ¥ TNF—o(tumor necrosis

factor—a), IL—6 (interleukin—6) % 1¥] adipokine 2]
S FX8H Hof lEd A3do] S Sk =
o|& &l EHEo] A H& okedto] R HTh
(Roubenoff 2004).
]HL}_X]oﬂ;q ;\gﬂg‘:_ em:/]_q /\]}\Lg].ldrg] /Jo]zm%
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HE JAlete] 521 AFHE A7 oyA] 2R E
ZIAA AW S 288 R oR A4 3k (Fried
2000). 12u BRI el = 1819 F57F =0k & Al
9] 732 A7 A YA A H=d) o] siEle] it
Ao Axpz o3 AA 1 tk(Miinzberg 5 2005). H]
T} AR 22 W] A AdEeIA E W TA
S} HEro] ZAS xj=a) TulAslE §uls) 2 9l o] ¥
2w At (Be [t towski 2012). X]“Wl¢°ﬂ/\1 sk #
Efo] =Rl oft] vl o] /g ) el l&d, s¥l, SE]
Z, X432 catecholamine, TNF—a‘;‘ PPAR—aS8} Z&

& ThFSE QRlso] Hofsh= Aow U4 A vk (Lee &
2009). ofr] el 2 AlA| o] A2 2] oFo] F7shd 1
Fo] ashar, Ak 9] 2A)ellA & W 23 (insulin—
sensitizing effects)”7} A= A2 HEHI Qlt}
(Kadowak 2006). o} 329l 27d212] EZof 5~30
pg/mle] EEE EAfstaL Qlom, el vls) of/dellA
Tt YA =2 Ao dHA 9tk Bruun &
(2003) AlFo] 50% 7AAE S v DH < opr] vl
TEE 45% VI, BMIZ} 38.7 kg/m2 ol vl
Wzl 1993 BMIZF 23.4 kg/m?Ql 10 thA} o= o}
Hxve =5 vwd 4y @”xﬂ el A= o
A7} v eksk Algtrn oft] XY 55
= Harskgich.
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o wel Wk AFA3HEHE (ROS; Reactive Oxygen
Species) 2] Artgo] WolAA| Hol AstA~EY A= 2l
S A S GA E=A dok o] & Q8| Alareke] &4
b e ok A FAlES ek o, BlRkt
T1d A 0] gl Aol FQ ATS sk AoRE &
HA Ao} (Fukui 2011). 2EHAZE Q&) ZE|S0] =
R E AL ) o] 2do] B sl HW A 24

o] FA =0 FRH|NRE 2#g = A "tk (Rosmond &
Bjorntorp 1998). &3t :’ﬂéﬁ% 4 ZFFA oA QE
o] Lo} 3l A 7)1 A 1) <) Hk ]/ﬂ A u}RE)] 248 |
afjal] lERAT Y S iﬁﬁi‘ﬂr ]9} o] Ad A ghe] o
&l FE|Z} ARG AR S-S she Blow dEA]
AtH(Park 5 2011). AAEgo] S7HEF5 ASAE
A 7F S7FeRS Bk 5¢]9] g-EelA BMIS] 74 E
Azpro] Walrt Gao] 3AlesS JiA 7RsAlo] AAE

1 Yt Mohn % 2005; Melissas 5 2006).
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S 2 A7 gl AeAlell AFshs 3540 o1
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727 9] AAEo| wel 3R o], AxetEko)
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inbody 3.0 (bio—electrical impedance fatness analyzer,
GRo] @ o] ) S o] 8-8te] A% (body weight), A&
245 (body mass index:BMI), MZE ¥ (intracellular
fluid), AN (extracellular fluid), A|X¥=(lean

body mass), =53 (soft lean mass), A A (body
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fat mass), AAE (percent body fat)S S33}Ic} &=
3} caliper (digital¥ kA&7 7]. skyndex. USA)E 9|
f3j0] AR 9153357 (triceps skinfold thickness),

A= IHE-F31 5 (suprailiac thickness), E-5-3 5%
57 (abdominal skinfold thickness)& %3331t} 3
gE=dls SAE ol &ste] S, 7PHA 55 Wi+l
ZFejelA] 1297 Sashdi-o s 4] S35
A= St g ddolEdE 545k
WHR (Waist to Hip Ratio)< 7-5}ith.
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Table 1. Anthropometric measurements by the fat% of the subjects
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4, Yooty HA
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TAP S ARSI TSI A g A9 AAE o] % 10
AlZE o w2 - FEAAE el AR AdAAHE oA
AR AP oAt e el A Wy AP s o]
g3l dol 5 mlE 2\FH S, 2,000~4,000 rpmelA 10
‘\':Z_]' Altelste] Ao s Eelste] A A7k
—80°CollM Warysio] v =2 4819 insulin
£ RIA (y—counter (Cobra 5010)< ©]&3te] £4 3131
t}. leptin®} adiponectine r—counter (A 5010 Series
Quantum) Z A5kt MDAE colorimetry 7AAPH L.
2 spectrophotometer (UV 1700) 2 A}&-5lo] x50
total antioxidant(TAS)+ HITACHI(HITACHI 7180)
£ ARgste] vl o EAEIITE 84 A e Y
B dHoM FZeAEZE (total cholesterol), HDL—Z
A28, LDL-ZH2HE, 4449 5% ADVIA
1650(BAYER, Japan) o2 %4891, gt U o—
amylase®} cortisol &+ RIAYOZ r—counter
(COBRA 5010 QUANTUM) £ ©]-g3te] #4313t Ef
ML) AT kitE gl Yal Bff o2 FFo] Ax7|

W 870l Hob uat 5 B4 A4 BE wpsiict.

Variables Al(n=72) [(n=24) II(n=24) IIHn = 24) p-value
Age (yrs) 40.94 + 6,32V 43.21 £+ 5.94° 42,29 + 6.41° 37.33 £ 51C° 0.0017
Height (cm) 159.53 + 0.59 160.55 + 1.05 158.95 + 1.03 159.08 + 1.09 0.0491
Weight (kg) 67.67 £ 0.90 63.57 £ 1.39° 66.88 £ 1.37° 72.56 £ 1.44° 0.0002
BMI (kg/m?) 26.66 £ 0.27 24,95 £ 0.38° 26.51 £ 0.37° 28,563 + 0.39° < 0.0001
Bodly fat (%) 32,567 £ 0.60 27.46 £ 0.49° 32.52 + 0.48° 37.72 £ 0.51° < 0.0001
WC (cm) 90.25 £ 0.73 86.48 £ 1.19° 90.67 £ 1.17° 93.59 + 1.24° 0.0006
HC (cm) 98.55 + 0.66 95.66 £ 1.02° 97.38 £ 1.00° 102.62 + 1.06° < 0.0001
WHR 0.96 = 0.00 0.95 £ 0.01° 0.97 £ 0.01° 0.95 £ 0.01° 0.0248
ICF () 2248 £ 0.22 22.87 £ 0.40 22.39 £ 0.40 22,17 £ 0.41 0.4707
ECF () 10.91 £ 0.12 10.95 £ 0.21 10.77 £ 0.21 10.99 £ 0.22 0.7281
Protein mass (kg) 9.00 £ 0.09 9.16 £ 0.16 8.97 £ 0.16 8.87 £ 0.17 0.4601
Mineral mass (kQ) 3.01 £ 0.02 3.03 £ 0.04 3.00 £ 0.04 3.00 £ 0.04 0.7666
LBM (kg) 45.39 + 0.43 46.03 £ 0.78 4512 £ 0.78 45,02 £ 0.81 0.6150
TST (Mmm) 22,73 £ 0.51 20.21 £ 0.79° 22.74 £ 0.78%® 25,25 £ 0.82° 0.0003
SST (Mmm) 24.38 £ 0.66 21.80 £ 1.10° 24.19 £ 1.08%® 27.16 £ 1.38° 0.0070
AST (mm) 2511 £ 0.62 23.05 + 1.08 25.29 + 1.07 27.00 £ 1.13 0.0549

Subject were assigned to 3 groups by % fat: group | (27.5%), group Il (32.5%),

WC: Waist circumference
HC: Hip circumference

TST: Triceps skinfold thickness
SST: Suprailioc skinfold thickness
AST: Abdomen skinfold thickness

ICF: Intracellular fluid
ECF: Extracellular fluid

1) Mean =+ SE (Age : Mean £ SD)
a,b,c: Alphabet letters mean significant difference statistically

group Il (37.7%)
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Table 2. Daily nutrient intakes by the fat% of the subjects

Variables Al (n=72) I(n=24) IH{n = 24) IIMn = 24) p-value
Energy (kcal) 1,502.46 =+ 59.90" 1,438.44 £ 10698  1,477.97 £ 106.26  1,590.98 + 111.01 0.6210
Carbo (g) 218.74 £ 881 219.28 £ 15.83 208.49 £ 15.57 228.46 £ 16.42 0.6859
Protfein (Q) 60.97 £ 343 5296 £ 6.00 6285 £ 590 6710 £ 6.22 0.2625
Fat (Q) 4227 £ 247 39.73 £ 4.43 4295 £ 4.36 4415 £ 4.60 0.7796
Chol (mg) 300.27 £ 2531 299.37 £ 45.84 295.92 £ 45,10 305.53 £ 47.56 0.9897
SFA (9) 637 £ 0.64 486+ 1.3 624+ 1.1 801 £ 1.7 0.1831
MUFA (Q) 7.66 £ 075 562t 132 770 £ 1.30 9.67 £ 1.37 0.1284
PUFA (Q) 656 £ 0.60 583+ 1.06 750 £ 1.05 664 £ 1.10 0.4114
Fiber (Q) 1642 £ 0.96 17.04 £ 166 1742 £ 1.54 1481 £  1.62 0.4899
Ca (mg) 431.88 = 35.22 374.45 £ 61.31 488.35 = 60.32 432.84 £ 63.62 0.4097
P (mg) 840.83 £ 46.09 77052 £ 79.28 864.52 = 77.10 887.45 £ 8226 0.5622
Fe (mg) 11,73 £ 1.46 13.27 £ 259 1096 £ 255 1095 £ 269 0.7706
Na (mg) 3,607.10 £ 179.29  3,282.93 £ 318.11 3,686.90 + 312,97  3,651.47 £ 330.07 0.6953
K (mg) 2,246.07 £ 12045  2,163.36 & 206.22  2,371.17 £ 202.89  2,213.68 £ 213.98 0.7328
Zn (MQ) 682+ 033 647 = 0.58 685+ 057 715 £ 061 0.7342
VitA (ug RE) 664.20 £ 73.31 579.48 £ 127.07 813.81 £ 125.02 599.31 £ 131.85 0.3440
Vit.C (mg) 7333 £ 548 87.09 £ 9.24 7657 £ 9.09 5632 £ 959 0.0876
VitE (Mg o-TC) 1199 £ 089 11.40 £ 1.57 1457 £ 1.54 1001 £ 1.62 0.1201
Vit.B, (MQ) 1.08 £ 007 1.05+ 0.12 122+ 012 098+ 013 0.3864
Vit.B, (MQ) 096 £ 0.05 093+ 0.09 098 £ 0.09 097 £ 0.09 0.9284
Naiacin (mg) 13156 £ 0.81 11.02 £ 1.4 13.38 £ 1.39 1504 £ 1.47 0.1628

Subject were assigned to 3 groups by % fat: group | (27.5%), group Il (32.5%). group Il (37.7%)

1) Mean + SE

Carbo: Carbohydrate, Chol: Cholesterol, SFA: Saturated fatty acid, MUFA: Monounsaturated fatty acid, PUFA: Polyunsaturated fatty acid
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Table 3. Index of nutrition quality by the fat% of the subjects

Variables Al (n=72) I(n=24) IH{n = 24) IMn = 24) p-value
Protein 1.70 £ 0.50" 1.63 + 0.47 1.76 £ 0.55 1.70 + 0.47 0.6456
Ca 0.84 + 0.48 0.83 £ 0.29 0.93 + 0.68 0.77 £ 0.37 0.5171
p 1.52 + 0.46 1.54 + 0.33 1.58 £ 0.63 1.43 + 0.37 0.4972
Fe 1.00 + 0.54 1.12 + 0.83 1.02 + 0.37 0.86 + 0.17 0.2505
Na 3.01 £ 1.01 296 £ 0.85 3.10 £ 1.24 296 £ 0.95 0.8572
K 0.82 + 0.29 0.86 = 0.27 0.87 + 0.37 0.73 £ 0.22 0.2132
Zn 1.08 + 0.29 1.13 £ 0.29 1.10 = 0.37 1.02 + 0.20 0.4460
VitA 1.29 £ 1.05 1.28 £ 0.82 1.62 £ 1.51 0.95 + 0.49 0.0869
Vit.C 0.95 £ 0.57 1.18 £ 0.66° 1.00 £ 0.55° 0.68 + 0.38° 0.0066
Vit.E 1.51 £ 0.80 1.43 + 0.53 1.77 £ 1.09 1.32 + 0.64 0.1283
Vit.B, 1.28 £ 0.73 1.32 £ 0.70 1.49 = 0.95 1.03 £ 0.35 0.0865
Vit.B, 1.02 £ 0.37 1.10 £ 0.40 1.08 £ 0.42 0.89 £ 0.24 0.0894
Niacin 1.17 £ 0.39 1.08 + 0.30 1.21 £ 0.41 1.20 + 0.46 0.4438
Subject were assigned to 3 groups by % fat: group | (27.5%), group Il (32.5%), group Il (37.7%)

1) Mean = SD

Table 4. Serum levels of lipids and MDA, TAS by the fat% of the subjects

Variables Al (n=72) I(n=24) II(n = 24) IIhn = 24) p-value
T-chol (mg/dl) 204.68 + 4.14Y 207.48 £ 6.84%° 219.04 £ 6.73° 187.52 £ 7.10Q° 0.0096
HDL-chol (mg/dl) 55.44 £ 1.18 58.71 £ 1.93° 58.92 £ 1.90° 48,70 £ 2.00° 0.0007
LDL-chol (mg/dl) 128.32 + 3.78 127.86 = 6.55 137.70 £ 6.45 119.39 =+ 6.80 0.1640
TG (mg/dl) 107.78 + 6.54 105.50 + 11.60 120.46 = 11.41 97.37 £ 12.03 0.3762
MDA (umol/l) 1.24 £ 0.36 1.22 £ 0.07 1.20 £ 0.06 1.28 £ 0.07 0.6826
TAS (mmol/l) 226 = 0.01 228 £ 0.02 226 £ 0.02 223 £ 0.02 0.3102

Subject were assigned to 3 groups by % fat: group | (27.5%), group Il (32.5%). group Il (37.7%)

1) Mean £ SE
a,b,c: Alphabet letters mean significant difference stafistically
MDA: Malondialdehyde, TAS: Total anfioxidant status

KDRIs (2010) ¢] 2t2te] A73351%2] 66%, 84%, 85%,
73% o)) A7 T2 W ekl A e
AEE Ve = A3 9 FE A A 420 INQ(Index of
Nutritional Quality)E Table 39| A|AI5}At}. vlEP C
o] INQ7F HIF* (0.68) 1A I (1.18) 7} 11 (1.0) ol M 1.
o} f94 07 vk 7 (p < 0.05)2 Algstars A 7k
o] INQ®] Zpo]i= Hol=] ¥k

3. g ANAYE, FIMYS X AEDMSIFE

2 AT IR AAE mE o] A
ZH2EE, HDL-Z82EE, LDL-Zd 28 E, 5 éXl
), MDA ¥ TAS 552 Table 40l #A|A&13AtH S3 9
ZZYAEHE FEE I7ol4 219.04 mg/dlE III749]
187.52 mg/dl Bt} §-2]2 07 =9kt}(p < 0.01). HDL
FHAHES] = MM [ [te) vls)] 24
2 9tH(p < 0.005). LDL FHAHZ, TG 5% z]ﬂ
MQUA =59l MDA =% u] i’cﬂ)\}ﬂ___o] TASE
- Lol e 2] 3k Apol & Hol#] gttt

= AE
T EEd

4, @79l leptin, adiponectin, insulin®t Ef4S| amylase,
cortisols =

A 9] leptin, adiponectin, insulin E}?8 2] amylases}
cortisol =] thgt 4] A3E Table 59 AAIEFAT
FH 9] leptin == 7oA 16.53 pg/mleZ 179
10.07 pg/ml, 11349 12.24 pg/ml Bt} =9ch(p <
0.005). e} o] FTE]Z Shegol|A] [Ito] [} [HIT-ellA] H]
3 =3t} (p < 0.05).

Eo NAYZ, MO BHNT ¥

A 358} AAAS, AoldF et ¥4 &
A4 B4} adiponectind} -2 8k 9k2] Ak
% HDL—cholesterol |31, -2]3t
+ LDL—cholesterol 3 TAS
o} (Table 6). Insulin@} §-2J3F o] AaAJ S Kol &
E0 7= WHRY SFA°|ItE. Insulin?} /2] 3F 22 A
& HQl &% 0 2= cholesterol, o} F o]t
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Table 5. Leptin & hormones by the fat% of the subjects

Variables Al (n=72) I (n=24) I (n=24) Il (n=24) p-value
Serum
Leptin (ng/mi) 12.95 £ 0.74) 10,07 £ 1.21° 1224 £ 1.19° 1653 £ 1.25° 0.0026
Adiponectin (ug/ml) 11.256 £ 0.77 9.84 £ 1.31 13.49 £ 1.29 1043 £ 1.36 0.1036
Insulin (pu/mi) 8.73 £ 0.59 7.48 £ 1.05 9.00 £ 1.03 9.70 £ 1.09 0.3424
Salivary
o_amylase (u/ml) 40.89 £ 7.17 49.54 £ 11.84 33.77 £ 11.65 39.35 £ 12.28 0.6257
Cortisol (ng/dl) 0.24 + 0.04 0.17 £ 0.08° 0.39 £ 0.08° 0.15 £ 0.08° 0.0500

Subject were assigned to 3 groups by % fat: group | (27.5%), group Il (32.5%), group Il (37.7%)
1) Mean £ SE
a,b,c: Alphabet letters mean significant difference staftistically

Table 6. Correlation between serum adiponectin, Insulin, Leptin, salivary cortisol, salivary amylase and metabolic risk factors

Variables Serum adiponectin Serum insulin Serum leptin Saliva cortisol Saliva a-amylase
Anthropometry
BMI 0.465%**
LBM 0.330%*
WHR 0.317%* 0.303* 0.275*
Body-fat 0.537%#*
Waist 0.457%%**
Hip 0.458%**
Tricrps 0.571 %=
Suprailioc 0.446%**
Abdomen 0.404***
Infracellular fluid 0.308%**
Extracellular fluid 0.3471%**
Protein mass 0.305%*
Mineral mass 0.353**
Serum
T-chol 0.307%**
HDL-chol 0.273* —0.328** —0.340**
LDL-chol -0.298* 0.275*
G 0.291*
TAS —0.286*
MDA 0.285*
Infake
Energy 0.342%*
CHO 0.269%*
Protein
Fat 0.365%*
Chol —0.329%* 0.268*
SFA 0.239* 0.351%** 0.254%*
MUFA 0.296* 0.271%*
Zn -0.308* 0.239*
Fiber
P
Na
Fe 0.516%**
K
Vitmin C
Vitmin B,
Vitmin B, 0.306%*
Naicin
* p <0.05 **: p<0.01, *** p<0.00]
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59 S ¥l 358 HDL —cholesterol] 3t} EFY
9] cortisol} -9J8F 9Fe] JadS 1l 0 2= WHR,
Zcholesterol, LDL—cholesterol, TG, MDA, SFA,
MUFA A3 %e]3iet. Btle] amylase9} f-2] gk oke] A2t
4 1Rl g0 F = ouR|AdS, ©8)E, fat, cholesterol,
SFA, MUFA, Fe, VitB, ZniZ oIt Ehele]
amylase®} 9] 3F 22| A& Bl 5o %= HDL—
cholesterol ©]$1t}.

A
Ty

[ﬁ

Mo

J—I_ At
= AToEAre] A ?: of] W2 LBM kel
% Aoli= itk &, T AT Aol 2HF

Hoh= A A x}°l°ﬂ 4 Zo 2 A7t Kang 5
(2008)-Z -t} #7 A vinteld €] Bt AAEC] oF
36%%S B 3 vl vk WHRS H4t A #|3keko)
32.5%%1 A3 IRrellA] AAEEo] 27.5%) A3 2t
A A gkeFo] 37.7%<) A Mol vl&l 7 s=9kth
(p < 0.05). BMIS} 33| AAES 5% 30% ot
uj B)2o 2 7kEEl=d] (James 5 2001), A8 -2 A|
A Wteko] Hit 27% = AE 12| 37%K.ct 825k

Feol s A9 M2 WHRelE= #-2] 8 2jo]7} giglom
2 et ARl Bohs QRS 9 5 9= WHR
o] AAATE B7F W ®Hr} ov] gl At E Zlow
A7,

AAHE e AP 712 oA W GAae] HH
oA el stk 2ol 7t gl o, A, FeElAEE, X314
2k, Gz s AR 9 VER] AF7E AR TTIelA 7F
A429) HIEIC, E W B, 9] AF 7} 7P vk
e Bl & A7A4 38} ool A a—carotene, B—
carotene®} WHR, A& 7hof] &2 S HQl A8y
A4 (Lee 5 2009) 5 AHAA & u] AA|WEo] =
S5 A sk A © mEE o] QlE B0 of AR
t}. Canas 5 (2012)2 AT AdSo7 671€43F Fpdok
ANFAE AFAZ A Qed AP A g, 839
B—carotene &%7} EolS B3k v} T} Lee &
Kim (2010)- v]9kst Al o AlA vlEql Co} Al
AF o) S8 ot L dRle] F T AR 2a-S
a1 gk vk Sk, ARskgo] wolA] Al Hd AzA]S Ak
oGl Fokst %0 & AbAtiARE WP A7) A Ht. o]}
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of

Kvial

}.-:.

ol Az ROSE] ABAte] dAtstels ZafabA wH A4
o] WAtstR AV AStAEY AT STV HER
(Fernandez sanchez 5 2011) AlF3 A] 2ctofA] 7}
Aol & JFie Tt UdA Tl = AL
oFf|Fekar o] AT

WHRe] 7 3=9ka A3 [Itel|x] @3 9] & FelxdHE
EE7F 219 mg/dIC® ) [Itel] v]s) 24 02 =9k
o(p < 0.05). AAYEFRT; WHRe] F Z@AHES] &
S5 Y & 58 g s AR AAE 5 lvka Az
th HDL—ZH2~EIE9] A, AAgetao] Ald =2 111
oA Reat IRl val] #2402 wok=d), nivt=rt &
7}etel| whe} HDL—Z3| AH S 557} 1A sk= ol A3
ATF= FAKSE FEoltt(Lee 5 2007; Lee & Kim
2011). HDL—ZeAHE S5+ 48.7~58.9 mg/dIE -
e} oA EFE 7S] 40 mg/dl oPdollont, <l

T AT H7 A AN EYS A o], HDL e 2H|
55 AT ol EAH A oEEE ARt =
oAl &EE EFFE AF24Q1 #elrt D eshkal Az

}j]t&o] ]_,_ Z] sﬂg SO CATQ} 7o g_ﬁ\_gﬂo] d s
Aorlo] AikslEo] vz ?(Ozata = 2002)0‘__i 2]
AHRHE RS GaE TS
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7 tizre] TASS s Fol g Aol 7} a2
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AA = DA sk AaAzE oo, 4]
S FA48 02 2dsh= glRlo] oJgdo] 7
ARl gdel mEE A o7 Al 5
osy & (2005)2 A&7 EF oS o= o A
A F7te) o3t AEeT7he ARS7HE fest
S BB - 1ol A E“Ewr 2] At *é% Hel
BMI, LBM, AAg3+, &e)Ed,

WA, Al - @]9 ] gl 2] %‘%k °]%
Lee & Kim (2011)% BMI¢} sldEdl} === =
o] F=7t SRS sl

2 A7 Efele] FEE STt AE IRl A
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(Groesz 2012). YA AEHAZ Q1| 1] %= FE]
Z3} o] & Q1% HPAFS] S sh= HH|vke] 2i]lo] =
T d5o] A ek Neil 5 2011). 53 FTEIZS A
Az gl FHE EAE F7AA A ERAS E
‘Jah=t] Hojst® kAR o YAkl o] I3k
= "A= Aoz deA vk (Park 5 2011). Duclos
(2001)6 AAE H327} ohE B9k o)4d = 1ol HPAS
o] &7} glucocorticoidel] tigh oARIE e Zfo]7} Q&
Hslgleh, & ATrellA] Bte] EE s 59 WHR, T
d2EE, LDL-F82HE, TG, MDA, SFA, MUFA 4
HZ Abolel kel dado] vEbst=dl, 9= (Steptoe
2004) 7} %< (Oltmanns 5 2006) 2] AFME FE|Z=
glafo| H=S% WHRY E-5Avlgko] Wolrlo] x|
th A7R18] AJ1oA] AFtellA] e Ake] A o] B
oA Al W FEFE o] FokA HPASS] 75 24 &
o7 BRARES 293 73S AN vk Utk (Garcia—
Prieto 2007).

o—amylaset= g4l A1 AE A0 HEg3= A2

< biomarker® O%ﬁzll 91=d| (Nida 2012), ¥ 172

Bl 1} amylase 59k 2] ATHAS HSl —spii oy
A, BrskE, A, ii’ﬂ)\Eﬂ SR, Tl Rz 5l

HRAL A H]E]-H]B W o}e] AHeFo|rh AEY A w2
AR ok Aol ¥ 2o amylase’} t] ©ol
HE= 2107 AZFETE Dockray 5 (2009) & AUES
AE A Al QLS W, AAFAE AHAHF SR

BAsIgiTh 2 Aol WHR 1€, 2143, Efel o]
amylase =57t §-23F oko] Alado] BAE =T, Lee
(2011 E 7}1207] oJA oA BlRtEr} =71 Al 1)
AEdATdo] 5713 B st vt Qith. =, WHRo] =&

T R QERIFES Fob 3 AEEA PEE A

MIO 3 Hr

ofr]xvwl iEJ 735, AE TtelA 13.49 pg/mlz
2% Tt} [l wls) S 23S ¥Ir). Kang 5 (2008)
2 BlRiele] o) XUIRIS] X7} it 10.52 pg/mi ]
RESHA] o3 AR U2 S Esigiv. S5t 9 of
e s =9} LDL-F2lXHE, TASS] $27k #2139
0] IS B3l 2] 9] ol AATEIM (Gavrila
5 2003; Kim 5 2004; Rolland % 2006; Kang &
2008; Lee & Kim 2011) WHR, LDL—Z#2HE,
BMI, AA-&, WC7F 855 ofr| 299l 9] 557} wo}
e wET vk

u]=9] Groesz &

(2012)0] dA=elAA THdA] A~
EYXAE RSk A

f gl =
10 [e] 5
e AT, ek 22 A7 4

ol - v & & - 721

ST AF A3 Fo] S-S BAT R0} HruvelsE 3
B S5k 3 W]ER Co) INQ7F Sl AkE gl
A% ), Ul M9 o] TR ohlel Aol 2
B ) ulo] Rzt o7 TaErhE el W
oy 2 Az Yt Qe o= At

2% 3 UE

1+ A7+ WHRO] 0.85 o171 Zd1eA) 727E oo
2 AATE et A ERete] G A, )
e, ot xdlel EdEE, Efu] FEIE, opddlo]=
FE 9 ks o] 2lol7t QA st AukE eokst
A o7 A

1) A7 oidate] Had®e 40,9401, it AR

B2 325%% 0|59 AANES 7F0 7 3EIZ U
o] AT AY [T (27.5% fat), A8 117 (32.5% fat),
28] I (37.7% fat) 02 #5313t}

2) =, 9oz, A 2 =9 959 7
R Mol Lol vls) fr2l2) o= =8kek(p < 0.001,
p < 0.05). WHRS A8 IIztellA I3} Ikl vlal 2]
207 =9t} (p < 0.05).

3) AT k] kA AFH T
u, A3 FeEl g, ZSPAHAY, Thdm s AR gl o
EFY AFE UM 7P =2 43S Btk A2,
HIEIC, RIEFIE W HIEMIB, 9] AF = [Tl 78 v
& ZA3E HOITEINQS ¢ vlER] Crio] IIIwtellA] It
I IItoll A ek o] 2 o 2 vkt

4) A9 FFYAHE 5= oA 219.04 mg/dl
2 11179 187.52 mg/dl Bt} §22 07 =9kth(p <
0.01). HDL Fe2EEY] = Rl ) [l Hl
g oA 07 Ykth(p < 0.005). LDL Z#AHE, T
3] :5_1: X]Xéjr/]_}\]—ﬁ,%‘/] ::.1:0] MDA = = u] ib‘]—}\]—ﬂ__
¢l TASEEE A8 7ol uhZ F-2J3 2fo] & Holx] ¢
Pl

5) 849 leptin FE= 17l 16.53 pg/mle 2 L
©] 10.07 pg/ml, II7-9] 12.24 pg/ml Bt} E4h(p <
0.005). B} 9] FE|ZE ol It itw} [Ioll A B)
3] =2}k (p < 0.005).

6) A2 AR} AAAS

FoIg ol 7t g9l

, Aol ek dgA1d

gRalksl 5o Al B A3} adiponecting} 5] 3 oo AF
2 ¢l 32 o 7= HDL —cholesterol ©]9aL, G213t

> e
e

Lo AL BQl B0 7= 1 DL —cholesterol @ TAS

3
U Y=
o19t}. Tnsulind} 93t oFo] AT L ROl FEo g
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WHR} SFA©]2It}. Insulin?} 2]3+ 2] A4S E_OL
50 2= cholesterold} o} #HZ o]t L
AAAZL] BE 3 (BMI, LBM, WHR, # <43, &
g, A, 55 - A A5, AlE - el o
WSk, TS o3 S Btk 5o A
A4S 12l FES HDL—cholesterolo] 3 th B} 2
ol gt ko] AeHdg ¥l o R WHR,
Zcholesterol, LDL—cholesterol, TG, MDA, SFA,
MUFA AF @010t} BFele] amylase®} 213k ko] 2+
/& Wl o R oA dF, §SHE, fat, cholesterol,
SFA, MUFA, Fe, VitB, Zn%##o|lth Erle]
amylases} 28t 2] A4S Bl 0w = HDL—
cholesterol ©]$1t}.
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