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ABSTRACT

Anthropometry, computed tomography(CT) at the umbilical level, nutrient intake. blood
pressure, scrum levels of lipids and lipoproteins and response of glucose. c-peptide. insulin,
and free fatty acid(FFA) during oral glucose tolerance iest{(OGTT) were cstimated on 11 nor-
mal-weight controls and 35 overweight and obese middle-aged men. The areas of 1otal abdomi-
nal, subcutaneous and visceral were determined by CT scanning technique. Total abdominal
fat area correlated the most significantly with the levels of serum lipids, lipoproteins and insulin
among sevcral obese indices. Compared with normal-weight controls, overweight and obese
men with abdominal fat lower than 29000mm?’ showed an incrcase in waist-hip ratio. areas
of total abdominal(35%), visceral and subcutaneous {at and C-peptide response area during
OGTT. though age, percent ideal body weight, body mass index, % body fat. and all biochernical
indices except C-peptide response area wcre not different between two groups. Overweight and
obese men with abdominal fat greater than 29000mm? showed a higher values in total abdominal
at(35% ), scrum levels of triglyceride. total- and LDL~cholesterol, the ratio of LDL~ to HDL-
cholesterol, and response areas of FFA. insulin and C-peptide during OGTT than nor-
mal-weight controls. Qverweight and obese men with great abdominal fat showed an incrcase
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in alcohol ingestion and percent calorie intake per total energy expenditure. compared with

normal-weight controls. Qur results indicate that obesity and a certain level of total abdominal

fat accurnulation is required 10 observe abnormal levels of serum lipids, lipoproteins and insulin

in Korean middlc-aged men. In addition. increased alcohol and calorie intake and decreased

physical activity could partly explain total abdominal fat accumulation in men.

KEY WORDS : abdominal fat - obese - lipids - lipoproteins.

H =2

B e 9y, LAEE, 1EY ¥ ANE
WA T3 DHS dudel A7) W B
Aol A o2 AW EY FEE R AYSol B
e olw & abel 7l Aol e WigtZ Y BAH
yyzse wALHA 2 gate €3 A2 o
Al F=Eg BAZ slon, 58 g
vgte AgaAse] 49 2 Aed 98d
FAL HAFEYH,

A A 57t 287 g M A2 AgBEFo
2 3 Atg o] 7hd H 3 A F o) 1kg¥ Fr1el

b Apggol oF 2% FrtHE Aow 4HA
A HiwtEs) dEE FES o2 Ql5ka] 1986
o T AE gEBR ¢ 4009 Bo] AaE o],
AE AuE oF 56%7F AFAEEH NEE 4
sjA), 2] 50% 7hako] /153 vl ejEd W o)
Ao AHgH ATk o}

HejdgFR ez o d4 (heerogeniety) & ZEE
Highell FukEE A} o)Ak T3] Blwhe AE
ool g A Adre) Exoe THE FEAol Tk
10 oo A AR FAA BEES UERE
§a]s} giio] B4 w23 A} ReTte] WA
BuHT AFE &5 Yo 2RHS gAY
AA AR ST AAH AAE HGFGen.
B G s FElel o) g4 Hl&T
Ay @EFe BAE & vEux gt
ot oot A% A HEE e 2
Fd 2AEHE B3 AW w3y g4 xd= A
9 Fzoel @Ale A9 BEiHA e 43
ojth

B d7es 4748 82 33 FAda ded

4

e AT 5 e uiw ARSH HFH @5
297 F45E 5RAY 94 93 dAg
3 A2 2 Ao FeE Lo BAE 24
Aok = 4F 43 2A4E FI9 4480 1)
7 83 92 9 A3 Fxd WAe 9%

1. Z=AF CHANR
A7 234 467 (400 169, 50t) 309) 4]
LA A o) R T AP EAEL HA)
REA

AFzo] BFE AF HE L (percentage ideal body wr,
PIBW)E 7|Foz @Al AFe] 120% o4 ¥
Tkel 169, 110% o]/ 120% w|vhe] HAF<d 19
d3, 90% o)A 110% v]gke) A4 AFel 11He =
T4 5

2. MO[MF Z=At

719 5] AW (24-hr usual food intake)-2 o] &5}«
BoFAle] A HEHs zAEPeH, 4 AF
AH) BN v A% ZHEDE 85y
g%, 28, AW, 9ud 5o 43 deE 24
ST Azt tfdReied 712 o)A S Harris-
Benedict 30 oz 7&7u 35 Jdoodde
SAH GFF VY AF BolFH F4EL AT
gL 7HtstE

3. BB E &F

JA Aoz A4 2 AFE EAsger
NS HHEG dictell Al A apeR &z, o
dol FHE FANET W] AR g
Aol E#(WHR) H]&E Agaigen A2

= 300 —



HAY - 0BT - WAF - o

FAFBMDE AF+ (AFXL
A8 a2y TE AFE AFNA 1002 74
F 098 34 AHgsiEnh AATFL AA
22 7](Furex 5000, USA)E o]-§3le] AP &4
staich.

4, B, SHEOA A HY XE 53

e APA g LG ATl 108 o) &4
HHE FAAZ F FEFogEARZ £57] E
gz #47 "ts SPSAT FEI} BAE
A B obF FRA A F, 75g9] E=FE
727 T3kl 30, 60, 90, 1208 Fof 242t A H3ho
et TG A ELY O 2, Cpepidest Jed
¥ 53 INC(Immuno Nucleo Coopcration, USA)
AH AZE kick Agstel AR oz &7
gk £sk B3 F AW £ Hitachi 7150
Autoanalyzer®Z Z4dl5ith. & cholesterols} A4

Ae ZAF RS o] Bdte] Ao #AF
o 1, HDL-cholesterol & A A E ©}8-8le] chylo-
micron, low density lipoprotcin(LDL), very low den-
sity lipoprotein(VLDL)E A7l F A5 g
21 & high density lipoprotein(HDL)%o] A} choleste-
rolg g4WHez 2375 H. @9 w3 (glucose
area), C-peptide T2 (C-peptide area), Q1&el HA
(insulin area), §-&] A ¥kt B & (free fauty acd arca)
£ Zt7t 4, C-peptide 8 &9 ¥Hg A
24 ol WACE AV

5, HFE HHE o ot XHHE =3

AFEH B35 &9 CT Max II(General Electric
Co., USA) 2 o] &5t At 4= (umbilicus level)-Z
B (mansverse secdon)dre] o] X9 Dﬂ 4] Hounds-
field nurnber-150~-50¢) £3= BYE =A3)o
Z BB A WE(toral abdominal far a.rca) S T
st BRe wjre] &g AAZ 4%
ZAA v} A A (visceral far area), v}2EE ¥ a4
™ 2] (subcutaneous fat area) & o] WAL T
ated AR/ A HAR(VS rado, VSR)E
Akt arct.

273) (kg/m?) 2] &

ok 1ok

- e - AYF - ol8E - oG] - o] YA
6. 5 =24
APAEE SPSSH 7| packageZ o] &35t A e

AT AAAED HAF 2 vE F3 GA4E
Alele] HA B, A4 & Z]T&“—’.‘ FEES Y
sttt =& HAE P uint S dgAdol A A
e} TuiAl 2 gAY 7‘]-”’159}94 HAE &
HE7] Y&t olF Ale]e] FHA (Pearson correla-
ton)§ AWESon AFE DGFHGA ) A

EEEER LS ‘&%3 el AZEN S
WA= 2AGS F 2RAYY @He) ne
oA A4S 2 e ?,—La@ 152 5 7oz
Fol FriAte WA FRES vastAh 2

79 Hlae £3AY HT Aold fFAAS
H.719] 8] Swdent t-test, LSD (least significant differe-
nce) 8} one-way ANOVAE HA|8H1L ZE &
Ae WEY BEeHE wAHAG. HAE
Pzle] 005 M7t wWE FAFLZ fositin
EAI.E}_L‘S)'

..L

1. A A= Y
B
Z2A fFRe] HE FHE 51 11(42~99A11) F

ATE TS BRI XWBN

A&E 72.8kg(61~81.5kg) o1 Y AT ¥
g A E 2 uiw 93 AN AE, FFRE
T3 F9d A 939 HwE Table 1o] FA
SR A AT S vlalste] ZAF B v
@32 vole xR A, FA A, A
HhA g AE Q] B & (VSR), LS Frl ¥ Aol &
Hola ot AF, EEAT AL L,
F@el 24 HlE, F 55, 3skA, m’%ﬂ“&
HEHEL Fo8 SV HAFUAH

2, "ot GEiAL ¥ BE X[EXe v

A3 AEe 9 A4 AAF  ¥F 2a9
g9, % AZS Aee] vue Table 29, 7
Ag)Ate] ¥]ZE= Table 3o TA3IETG. 4 %

— 301 —



BuAY £40 YAAAEE

Table 1. Comparison of anthropometric parameters between two groups different in percent ideal body

weight in middle-aged men

Controls Overweight and obese
Subject. number 11 35
Age(yr) 5136  1.59 5140+ 71
Weight(kg) 66.52+  1.09 74774 86"
Percent ideal body weight 10470 1.20 121.04%  1.12%%
Body mass index 22.85% .23 2621+ .283%¥7
Body fat % 1597+ 121 22171 54
Waist hip rato 92t .01 97+ 0L1F¢

Abodominal far(mm?)
Visceral fat(mm?)
Subcutaneous fat(mm?)

Visceral/subcutaneous fat

18009.36t 1669.65
7655.451t 864.91
1035%.91+ 1106.14

79+ A1

28691.83+ 956.87%"*

1173%.54% 584.33+7%

17305.29+ 635.07°**
70+ .04

Values are meanst S5.E
##p<0.01 #+%0<0.00]

Table 2. Comparison of blood pressure and scrum lipids between two groups different in percent ideal

body weight in middle-aged men

Controls Qverweight and obese
Systolic BP(mmHg) 126.82+ 9.61 126.004 2.07
Diasotlic BP(mmHg) 84.36t 4.31 85.97+ 1.35
Totalcholesterol (mg/dl) 171.36+ 8.67 197.14% 7.26*
Triglyceride(mg/dl) 154.75+ 16.88 296.94% 17.05*"
HDL cholesterol(mg/dl) 4573+ 3.58 4237+t 141
LDL cholesterol(mg/dl) 94.82+ 8.06 109.43+ 7.18
HDL/total cholesterol 27+ .03 23+ .01
LDL/HDL-cholesterol 228+ .33 271 .21

Values are meanst S.E

Table 3. Comparison of carbohydrate metabolic data between two groups differcnt in percen

weight in middle-aged men

Ap<0.05  **p< 0.0l

t ideal body

Controls Overweight and obese
Fasting level
Glucose(mg/dl) 91.29+ 11.80 96.39+ 4.70
Free fatry acid(uEqg/]) 580.00+ 75.29 771.03% 54.66*
Insuli(uU/ml) 4.70% .86 7.18% .52%
C-peptide(ng/ml) .16+ .18 1.574+ .10

Respornise area
Glucose(mg/dlX hr)
Free fatty acid(uEq/lXhr)
Insulin(uU/mi< hr)
C-peptide(ng/ml X hr)

229.86 19.46
693.06+ 109.88
55.68%t 12.87
4.60x .57

270.09+t 12.84

930.16+ 66.10
90.22+ 6.77"
6.89EF 5477

Values are meanst S.E *p<0.05

**p<0.01
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Table 4. Pearson correlation caefficients of blood pressure and serum lipids with anthropometric factors and intra-2bdominal far distribution in overweight

and obese middle-aged men

Hip WHR W-Fat SOQ-Far VSR AB-Fat

Waist

BMI Bfa %

% IBW

=35)

196

059
~.020
—.080

{n

Male
Systolic BP{mmHg)

Diastolic BP{mmHg)

148
161

—.038
—.108
—.295
—.246

157
154

021
008
—.015
—.123
—.074

038
~—.088

— .11
—.096
— 258
— 438

—.069
—.126

—.230
—.172

111
002
—.049
—.236

401*
.043
003

407

.092
—.114

252
052
152
196
—.102

005
—.269

328"
034
—.061

Total cholesterol{mg/dl}

Triglyceride{mg/dl}

)42t

014
—.213

280
—.09%

289
081

156
035
165
—.083

095
004
101
—.100

HDL cholesterol{mg/dl)
LDL cholesterol{mg/dl}

HDL/Towal cholesterol

378
—.325%

381%
—.427%*

.063
—.000

320#
—.271

291
—.224

388"
—.252

189
— 077

277

023 344

093

269

LDI/HDL cholesterol

*p<0.05

**p<0.01
ercent ideal body weight ; BMI, body mass index(kg/m?} ; B-fat%, % body fat ; WHR, waist/hip ratio ; V-Fal, visceral far(mm?) ; 5Q-Fat, subcuta-

neous fat{mm?)} ; VSR, visceral/subcutaneous fat ratio ; AB-Fat, total abdominal fat{mm?)

% 1BW, p



lation coellicients of carbohvdrate metabolic data with anthropometric Factors and intra-abdominal fat disuibudon in overweight and

Table B. Pearson curre

obese middle-aged men

Hip WHR V-Fat SQ-Fat VSR AB-Far

Waist

BMI B-far%

% IBW

(n=35%)

Male
Fasting level

263

400
183

180
194

0 136

—.149

5
208
—.022

51
{031
135

—.050

115

160

Glucose{mg/dl)

4185

581
276
079

062
178
077

154

Free [awy acid{uEg/)

Tnsulin{uU/ml}

4007
274

209

4967

497
b

—.100

307 395+

165

6817

C-pepride(ng/dl}

Response area

&1

061 —.015 .ng2 218 101 240 2
—.161 2

050 ez —.144
149

A

Glucose(mg/dl > hr)

241 SleeEs
253

477

271

—.182

074
094

19

Free fatty acid{uEq/1 Xhr)

Tnsulin{uU/ml X hr}

4627
e
1t
A,

192

187
241

3527
224

289

3397

3817

073

139 361° 174 329*%

5917

T VAN

##4n<0.001

C-peptide{ng/mlxhr)

*p<0.05

70,01

o

Y3 Bfar%, % bodv far 3 WHR, waist/hip ratio 3 V-Fat, visceral far(mm?} ; $Q-¥at, subcuta-

AB-Fat. total abdomindl far(mm?)

2

BMI. bods mass index{kg/m

% IBW, percent ideal bodv weight §

227 94AYEE

neous fal(mm?) ; VSR, wisceral/subcuraneous fat tatio §
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Table 6. Pearson correladon coefficients of intrabdomi
overweight and obese middle-aged men

cARE - o]dE - o[ - oA}

nal fat distiibution with anthropometric factors in 35

WHR Waist PIBW BMI B-fat %
Visceral [at(mm?) 018 159 172 .250 3107
Subcutaneous fat(mm?) 493+ 449 4627 440%* 8567
Visceral/subcutaneous fat —.215 --.079 —.060 .005 046
Total abdominal fat(mm?) 4247 L3947 3457 373%™ A7
*p<0.05  #p<0.01 =*p<0.001

WHR, waist’hip rado ; PIBW, percent ideal body weitht ; BMI, body mass index ; B-fat%, % body fat

Table 7. Anthropometric parameters, blood pressure, serum lipid and carbohydrate mewbolic data in normal-
weight controls and in overweight and obese men

Overweight & obese

Conol With abdominal far area(mm?)
<29000 =29000

Subject number 11 18 17
Age(yr) 51.36% 1.59 5044+ .99 5241 .99
Weight(kg) 66.32 1.00b 74.50+ 1.31% 7506+ 1.13°
Pereent ideal body weight 104.70 1.20b 118.99+ 1.402 123,20 1.64%
BMI(Kg/m? 2285+ .23b 2579+  .30¢ 26.66% .33
Body fat( %) 1597+ 1.21b 20.58+ 722 23.85%  59°
Waist hip rato 92+ .01 95+ 010 98+ 01*
Visceral/subcutaneous fat 74 11 .69+ .07 672 .05
Systolic BP(mmHg) 196.82+ 9.61 12556+ 3.28 126,47+ 2.56
Diastolic BP(mmHg) 8436t 4.31 8539+ 1.78 86.59+ 2.09
Triglyceride(mg/dl) 154,78+ 16.88" 211.174 24,232 243.65% 24.034
HDL-cholesterol(mg/dl) 45.73% 3.58 42.78% 2.93 4194t 1.77
LDL/HDL 2928+ 33b 2.19% - .26Y 326+ .30¢
Fastng level

Free fatty acid(uEq/) 580.00% 73.29° 705.33+ 67.322b 844.941 86.61*

Glucose(mgy/dl) 91.29%+11.80 97.87x 8.08 95.00% 5.33

Insulin(ulU/ml) 470+  .86b 6.74 .75% 761 73

C-peptide(ng/ml) 1.16+ 18P 146t .15% 1.68% 142

Response area

Glucose(mg/di X hr) 229.86+ 19.46

276.18%22.21 264.38% 14.24

Values are means* S.E.

Values in the same row with ditferent superscripts are significandy different(p<0.05) from each other.

If

any combination matches, the difference between means is not significant.
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Table 8. Nutrient intakes and physical acivity in normal-weight controls and overweight and obese men

Overweight & obese

Control With abdominal far area(mm?)
<°29000 =29000

Subject number 11 18 . 17

Calorie intake(keal/d) 2484.27173.11 2802.78+ 104.22 2681.71+ 143.71
Ca.rbohydrate(%) 65.27+ 2.36 63.22+ 2.27 60.88t 2.36
Fat(%) 18.36+ 1.84 17.50+  1.51 1729+ 154
Protein( % ) 17.91+ .99 17.72+ .85 20.82+ 1.20
TEE(kcal/d) 2487.00+ 57.29P 275728+ 98.48° 2443.29+ 39.04P
Physical activity(KcaJ/d) 782.75% 41.212b 861.28t 54.0¢ 684.0 £ 29.20b

Values are meanst 5.E.

TEE, total energy expenditure.
Values in ‘the same row with different superscripts are significantly different(p<(0.05) from each other. If
any combination matches, the difference between means is not significant.

35

30-

25

20r

10

Thousands(mm?) a

Fig. 1.

Croup B

Areas of total abdominal, visceral and subcuta-
neous fat in normal weight controls and over-
weight and obese men.

Values are meanst S.E.

Values with different superscripts are significanty
different(P<0.05) from each other.

Group A 5 overweight and obese with abdomi-
nal far area<29000(xnm?)

Group B ; overweight and obese with abdominal
[at area="">29000(mm?)
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130°

Fig. 2.
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~ Total cholesterol(mg/dl)

Controls Croup A Group B

Total cholesterol concentration in normal weight
controls and overweight and obese men.
Values are meanst 5.E.

Values with different superscripts are significantly
different(P<70.05) from each other.

Group A ; overweight and obese with abdomi-
nal fat area<729000(mm?)

Group B ; overweight and obese with abdominal
far area=">29000(mm?)



o LDL cholesterol(mg/dl)

100

80

Fig. 3.

Controls Group A Group B

LDIL-cholesterol concentration inn nommnal weight
controls and overweight and obese men.
Values are means* S.E.

Values with different superscripts are significandy
different(P<70.05) from each other.

Group A ; overweight and obese with abdomi-
nal fat area<729000(mm?)

Group B ; overweight and obese with abdominal
far area= =>29000(mm?)
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Fig. 4. Ratio of HDL to total cholesterol in normal wet-
ght controls and overweight and obese men.
Values are mecans=+ S.E.
Values with different superscripts are significantly
different(P<70.05) from each other.
Group A ; overweight and obese with abdomi-
nal fat area<’29000(mm?)
Group B § overweight and obese with abdominat
fat arca=">29000(mm?)
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Free fatty acid response area(uEcy/! * hr)
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Controls Group A Group B

Fig. 5. Free fauv acid response area under the curve
of oral glucose tolerance test in normal weight
controls and overweight and obcse men.
Values are meanst S.E.

Values with different superscripts are significandy
different(P<C0.05) from each other. If any com-
bination matches, the diflerence between means
is not significant.
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Fig. 6. Insulin response area under the curve of oral
glucose tolerance test in normal weight controls
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Values are meanst S.E.

Values with different superscripts are significantly
differcnt(P<70.05) from each other. If any com-
binatdon matches, the difference between means
is not significant.
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Fig. 7. C-peptide response arca under the curve of oral
glucose tolerance test in normal weight controls
and overweight and obese men.

Values are meanst 5.E.

Values with different superscripts are significandy
different(P<0.05) from each other.
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Values are meanst S.E.

Values with different superscripts are significantly
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is not significant.

Group A ; overweight and obese with abdomi-
nal fat area<729000(mm?)

Group B ; overweight and obese with abdominal
fat area=">29000(mm?)

v 23R4 8 Algy Fro wago] #E7
Aol WFAE R ALY B2 F7o) #A
A

@l hate] FEg T Aoz gyt
olgjgt AL HAAMETH wuste BRI o
29000mm? w9l A F L ugre A 35% 4%
SRAY AFe] Bt Aty XN AH A
T F7MEA) o), BR A WAo) o 85
% 7t A4 F g vuwdMe ded, 1
ZAAY, 1EFY2HE €59 Hods oz

- 309 —



R SAL
Total calotie/TEE(% )
120 -
a
—_
110 |-

100

90

Controls Group A Croup B

Fig. 9. The level of percent calorie intake per total ene-
rgy expenditure in nomal weight controls and
overweight and obese men.

Values are rneansk 5.E.

Values with differcnt superscripts are significandy
different(P<0.05) from each other. If any com-
binaton matches, the difference between means
is not significant.
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