igareks] Al A8 W A2 X 1999 0

o

0O

M S el QAN $B B A g st

QAAlcista AFAF, dAea vt AW AL

0|55 - Zs' - U - 220 - RotE - RIS
Beneficial Effect of Weight Reduction in Overweight Middle-Aged Men
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ABSTRACT

Background: With abdominal obesity being recognized as an important risk factor of
metabolic disease and atherosclerosis, it is important to determine the optimal weight loss
program for decreasing this risk. The goal of this study was to determine beneficial health effects
of modest weight loss with low calorie diet and exercise in middle-aged overweight Korean men.

Method: Sixteen overweight men aged 40~49 years participated in a 3-month weight-
management program. The diet and exercise program reduced daily energy intake by 300~400
kcal from daily energy need and expended about 100 kcal in walking and other light exercise.
Compliance with the diet and exercise protocol was monitored through 7-day records of diet and
physical activity maintained by subjects monthly. Adipose tissue and muscle areas were calculated
from computerized tomography scans at 3 body levels, L1, L4 and mid portion of thigh before
and after weight loss. Anthropometries, serum levels of lipids and hormones and response areas
of glucose, C-peptide, insulin and free fatty acid during oral glucose tolerance test (OGTT) were
determined.

Result: After 3 months of diet and exercise, body weight fell an average of 4.9 kg (6.3%) and
waist circumference reduced an average of 5cm. Modest weight loss appeared to decrease blood
pressure in overweight males. Although weight loss did not show any significant differences in
thigh muscle and femoral subcutaneous fat areas, there was about 20% reduction in visceral,
subcutaneous and total fat areas of L1 and L4 levels after weight loss. Mean values of serum
total cholesterol, even though within normal range before weight loss, decreased significantly after
weight loss. Serum triglyceride concentration fell from 192 to 143 mg/dL in association the loss

of weight. Modest weight loss showed a 30% decrease in fasting insulin and response areas of
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insulin during OGTT. There was a 16% but not significant decrease in the response area of free

fatty acid during OGTT after weight reduction.

Conclusion: The result suggests that modest weight reduction with diet and exercise can show

a rapid decrease in abdominal fat without muscle loss, compared with in femoral fat. Modest
weight loss about 6% of initial weight can be viable apprach to help decrease serum lipids and

hyperinsulinemia and improve insulin responsiveness to glucose challenge.

Key Words: Abdominal obesity, Exercise, Weight reduction, Abdominal fat, Middle-aged men
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A Y dad Aoz deA3,10], teivete] A5
vk}t EA) PRk S AR $EE HAF
© Aol B2 Aol 12 ERAPITHFLE Y
Tt 59t ol ¥ oz A4dd 4des
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TR A £2 HHES ATES Heln =
(11], ole AEd AAg= A% SRupe] Fbt
FEAQ olf7t @ = 3hE Aelth
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(151 w]ASel EEATE 2] AL Tl
ASAEE YEIANTEDE MM 25%
ol ZA4LFT NF A4 F wiE AT 718 HoFol
10kg9] AIF 4 F 11d ool FF 4.2 kgol 57
o3, axdAlol] B 8.7kg7kAl Skl ATddAR
 371%7t AgHo o ugkidickn dd{10]. Wk
o] Z7|MZ9] 5~10%9 Fu| AFHFE T5F
< A AEA7IZ B 9EAR, €9 davA
S NP7l FRiekn geizlelie).

HTET} WA ga eyl U feivel S e

Aolld M AAast $5HE Al A8st
o 27| AT 5% A= AUl AF AEE A
gepd THo] FA=EA iAol 2HE Flolct
ol2idk AR MAE T AF A4 A AR iz
© dAM 9 A3 A9 RS eI
HAAAHY W &S MR Folck wleby
£ d7e A3 9% A 58 Al A8 A
Uik AT A AT FAagEE A Ade]
BIRAEY Wie] FEE A AUy A
o] Zast o] ke RS HodFoed Fd ¢
Aol A48 e FeAE ISkt sk

CHaF 3 Wi
1. 7 A B "IS=xE T2

EEAF  w§E-& (percent ideal body weight,
PIBW)E 7|E22 €A AlF 120% ©l4e] ujuikel
40~494] 4 1119} 110% o4 120% w]ke] kA
% 94 59t AF=E Z2ade) Aoz P
sl5ick Mgz T2l Hojsis 37HY B ¢
FEE A3A =S sigon] FA2 AR o
Skck

719344 (24hr usual food intake)S o] 83}ed %
AA2) 84 ARe 2R e ¢
42 Souzt A BAENTIE Agsl) 9% o
A, A, DA S AREE 24 2]
tdAhalel 712ciAleg Harris-Benedict 32)[18]
o2 Fial 35 e g |AE $E531919 4
F9) So154 HEe AV AFE e B
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AAsigiel. ZHAER 500 keal 5 300~400 kealy= B]7F
Ae] FYA A E4sled 2gF AEE 9T
AFo g dXAIA FH3, AFZUEE olf3ie] 4
A e ol E-E AFBIAc £ 200 keal & 4
B2 ¢ e 259 TR A%E HolFo] Folel
© L& AYY 7 A Fed, 5L 15Ul
Holx 3wlol4} ghilel] ST 71 & g VA
ok A7didRreel A4 9 EEane AgisieA
© i 159219 AFAH7ISS g FRL A
5 FFet Azl 7152 2Rk oigelt |
THIAES i FAEES € SHIE A3
Agpist $58 FERIATY] A FerRe
i Falsick

2. QlHAIE 3 SRkSE

AF2A Z2a9e AR A3t A7 F 3786 Q)
AAS, P35, B A 4 A S S
Agsigict. QAARzRe R A AlFE AN
o, RS 58 vistol] Al A tapeE #el2t o
o] EHE ZAsIct. nuke] N E 24 sei2} o
o] EalH] (waist to hip ratio, WHR)E ALE313e
], A2AS (body mass index, BMDE AlF+ (4
AXAD) (kgm’)e) T8, 22l EFAFS AR
oA 100-g 24 ¥ 098 Faled A8slxicth "k
WA} FUE AZhel] 10 o4 BB elE A4
2 ¥ IFFS HAR 37 W $47) "¢
< &40k

3. HiFE BEEYE B XY ¥ 25
g &3

AFE] l=3ded e CT (Hispeed Advantage, GE
medical system, USA)E o]-8#1¢] lumbar spine% 1
iz} anlel] sigebe He) 7FEHlE Yrslod of &
2o}A] Hounsfield number -150~-500]] <3} $5)
£ a%scl 3 33 A WAL Felgich 23wl
$o] 2ok ZAZ AES WA (visceral fat
area), BPEE-g ujs}A|4} M3 (subcutaneous fat area)
o2 3o a2 HAHE FHgck s S (mid
portion of upper border of patella and greater

trochanter) S 3tksle] Hounsfield number -49~+100
o] o WAL =] 2573 (thigh muscle area)
£ 7 3}31, Hounsfield number -150~500}] <sj= X
AE F4%1e] dis) A A (thigh fat area) 2.2 5}
sick s 2% WHL AlFoE ol el Al
9 2% %4 (em’fkg body w2 Agsigict

4. €3 Xd ¥ XY == &5

A 29 ol FHA Aol A¥slo] B F
E3l2FE, LDL Fellasll &3t SR 2Hs 24
7] (Autoanalyzer Hitachi 7150, Hitachi Ltd., Tokyo,
Japan) & o|-83e] Ao Ze)% 3, HDL Fal
29SS AAAS o182 711 (chylomicron),
Zu= A< (low density lipoprotein, LDL), Z2z|=
X A=l (very low density lipoprotein, VLDL)S- %]
AAZ F AEololl 3l HDL ZFollA] ZHAe}E-2
aalog ZA8ck

5. E53l AR §X RalXiglL olggl
R C-peptide ST &5

A7 32 AL % 2 75g9) Exoe AT
FolelL 30, 60, 1208 Fell 27t Aesio] Wke
Erd A3} aao 2, [ElAA (free fatty acid)
2 Hitachi 7150 Autoanalyzer&, C-peptides} Q&
&%+ INC (Immuno Nucleo Cooperation, Stillwater,
USA)ollq A=l kitg ARgsie] ARG eZ &
Aslsict. g3 WA, felAAr 93, Copeptide o
3, A& HHL 77 ¥d, felAAL, Copeptide,
Aed Hhg T4 ol wHo2 AW

6. 88 s=2 == §3
¥A Auveg 73 (sex hormone-binding

globulin. SHBG) <5 %% Diagnostic product
Corporation. (Los  Angeles, CA)9lA  #l=3t

commercial kitg ARgsle] miofubgioz A s
t}. "A testosterone-> Immuchem direct testosterone
kitg olgsle] SHBGSH S o2 Zgsiglch
%2l androgen Al(free androgen index)¥ £
testosterone £ (nmol/L)E AZa% Az
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(Sex hormone-binding globulin) 5% (hmol/L)& 1}
kel wEgg A8selrH20). ¥4 insulin like
growth  factor-1 (IGF-1)& Systems
Laboratories (Texas, USA)ol] Al=&F kitS o] &3}
of wgubdARE &AW (immunoradiometric  assay,
IRMA) 2.2 ZA3|%ick

7. X122 EH Azl

AT AF Window-& SPSS package (Statistical
Package for the Social Science, SPSS Ins., Chicago,
IL, USA)E ol83le FA Aefsigls, 2& FAX
t GErIFEeNE FARKen, #A Alle
p<0.05% g FAHLE fofsicln Hokeh AiF=
A ARA 3F Foll A £X 9 94 A3 9
st AA], Q2R FE T A HTNe]
o] fE B7] 93l paired ttestE AAJ3IgiT

Diagnostic

<
1. QIXAIFXIt Fete] Hat

A2 9} njzzsle] 370 ¥ HF 49kg (3~Tkg)
o] ZH4&=glon, o= AYAZ A HFAF (77.7kg)
9] 6.3%l MFect ol Al WSS AY AF
A 125%0)9le0 3AYE F 117%2 A
(Table 1). sJEM= AFEE F 5cm ZA4zsl8le

Table 1. Anthropometric Parameters and Blood
Pressure Before and After Weight Loss

(n=16)
% ideal body weight 1249 231 1170  2.25**
Body mass index (kg/m’) 274 £056 257 2051
Waist (cm) 933 £3.16 883 +2.94*
Hip (cm) 101.6 £248 987 +2.01
Waist/hip ratio 095 £001 093 £0.02*

Systolic blood pressure (mmHg) 128.8 + 638 1132 # 3.50*
Diastolic blood pressure (mmHg) 87.8 £7.07 78.6 +4.30

Mean£S.E.
* p<0.05, **p<0.001, compared with initial value.

Area (om ?)
L 1]
360 .

300 |

240 |

180

120 |

60 |

Before After weight loss

] visceraita

Before After

Subcutaneous fat

Fig. 1. Fat distribution at L1 and L4 levels before and
after weight loss.
* p<0.05, ** p<0.001, compared with initial area

Table 2. Fat and Muscle Areas at Different Levels
of Body Before and After Weight Loss

Before weight After weight loss
loss (n=16) (n=16)

Ist lumbar (L1) vertebra
Total fat (cm’) 2377 + 314 1945 + 388+
Visceral fat (cm’) 1354 £ 231 1131 + 266*
Subcutaneous fat (cm’) 1023 + 129 814 155+
Visceral/subcutaneous fat rafio 140 + 022 161 + 032
Visceral/thigh muscle ratio 084 + 011 074 + 0.16*
Visceralthigh fat ratio 240 + 041 260 £ 051
4th Tumbar (L4) vertebra ’
Total fat (cm’) 3231 £ 243 2730 £ 253
Visceral fat (e 1Ll £ 905 912 + 952+
Subcutaneous fat (c) 2120 £ 214 1815 + 213*

Visceralfsubcutaneous fat ratio  0.62 = 008 060 + 007*

Visceralfthigh muscle ratio 083 £ 007 069 + 008**
Visceralthigh fat ratio 189 + 020 168 + 0.18*

Mid thigh
Fat (em) 650 £ 631 609 + 692
Muscle (cm) 1405 £+ 102 1411 + 835
Muscle/kg BW 188 + 019 208 + 088
Mean=+S.E.

* p<0.05, **p<0.01, ***p<0.001, compared with initial
p
value.
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Triglyceride (mg/dL) Total cholesterol(mg/ dL) Total/HDL cholesterol{mg/ dL)
200 210 5.5
180 190
4.5 .
160 170 .
140 150
3.5
120 130
100 110 2.5

D Before weight loss

. After weight loss

Fig. 2. Serum concentrations of triglyceride and total cholesterol and total/HDL cholesterol ratio before and after weight loss.

* p<0.001, compared with initial value

o, sjelEaisl drde] Eul, THRIUYE AT 2
& ¥ &SIk

ZA¥e 5SS Ay A 25 WY He
A% e F L1 89 F 5FAL A4S 18% 7
Asiglend, L1 WA H4-E 16%, L1 iy
HAHL 20% ZAigict (Fig. ). AT A4 F 14 5
Z9] F B29A AL 16%, 14 WA B8
18%, H&}Ad WAL 14% ZH4sich o=l Ay
HHL AF L F 6% Fasigont fRt Aol
oE, s &5 A2 W} glo] =9 AT
3 2% 932 Sk e HAFUed f2ld
Z71e olgieh (Table 2). L1} L4 WA} wizs}
ElR 2% W ulge AF Pk F gamiglen,
L4 At sfatAnt Wy ulkg, L4 WAt
el A WA vlgE Faigick

2. €8 XF, AR A F22 55| v
A A F Y AL FE 2R 5

Table 3. Serum Concentrations of Lipids,
Albumin and Hormones Before and
After Weight Loss

Before weight After weight

loss (n=16) loss (n=16)
Triglyceride (mg/dL) 1924 + 179 1430 + 124*
Total cholesterol (mg/dL) 204.8 + 804 1765 + 7.74*%
HDL cholesterol (mg/dL)) 429 + 244 427 + 2.15
LDL cholesterol (mg/dL) 1225 + 692 1045 + 1.74
Atherogenic index 399 £ 034 332 + 033
Total/HDL cholesterol 499 + 034 432 £+ 0.32**
LDL/HDL cholesterol 298 + 024 259 + 0.26
Albumin (g/dL) 472 £ 011 478 £ 0.11
SHBG (nmol/L) 274 £ 307 321 £ 364
Testosterone (ng/mL) 585 + 056 622 + 047
Free androgen index 806 + 829 743 + 178
IGF-1 (ng/mL) 1384 + 315 1409 + 303
Mean+S.E.

* p<0.05, **p<0.001, compared with initial value.

= 9 £ZA61E3 HDL ZBAslE vlgo] g4
319t} (Fig. 2). HDL EHl&8lE S5+ AF 24&
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¥ W) glslod, ¥ &Rl 328 Ay
A, testosterone 9 IGF-1 FXv AlE 74L& Foll &
23t o} Qiich (Table 3).

Table 4. Serum Concentrations of Glucose, Free
Fatty Acid and C-peptide During Oral
Glucose Tolerance Test Before and
After Weight Loss

Before weight  After weight loss

loss (n=16) (n=16)
Fasting level
Glucose (mg/dL) 988 £ 506 1029 + 604
Free fatty acid (UEq/L) 6438 + 699 5908 £+ 466
Insulin (U/mL) 102 £ 130 678 % LIS*
C-peptide (ng/mL) 126 £ 019 118 * 015
Response area

Glucose (mg/dL Xtr) 3396 + 626 2951 + 391
Free fatty acid (WEg/LXhr) 9163 + 1107 7748 + 766
Insulin (2U/mL Xhr) 985 + 134 693 + 102*
Cpeptide (igmLXhr) 599 + 100 657 + 121

Mean+S.E.
*p<0.01, compared with initial value.

3. st AR §ig, |AAXYA, s
EI, C‘Deptide %EQ.I EE}

35 o 353t A U9 Cpeptide FEE A
Z ¥ 3Pl 8igict (Table 4). 35 2 314
A FEe AT ALF Aaste Y-S B3
ot fold Aol oiict AlF=d T2as 3
o 7MY F 55 U U T Ve e
Heo] ZH4=s}3ict (Fig. 3).

o &

2 e 40t AT Gl AAAest &
& T8 2] AT o 6%9] Auig A Ahe
F AL 5 TRBN Fhgle] BRAMNNE HEH
o2 Al RE HoAF ol2d A2 AlF
e F L1 14 $ES 5 AW wHo] o 17%
7 ol diEY 25 HHL Wil giglen
el ekl -2 6% 71F Famivievt £
g 24Tt PR Ao eyt

Insulin{ 4 U/mL)

Insulin( 42 U/mL X hr)

1107

100 I

90

80

70

60

D Before weight loss

After weight loss

Fig. 3. Fasting insulin concentration and insulin response area during oral glucose tolerance test before and after weight loss.

* p<0.01, compared with initial value
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2714179 < 6% A BN wfiAY HA-L L1
oA 20%, LaolAl 14% ZhAasiR] A3} vlsze}
of ozl i) AL s AT Al 39
Wz gslAe] 4 A2 d2de e AR
o} AAZ ARlolA] o=y SfEiA AEE 55
1A ME Hr} catecholamineol] sl Au} H3l
Hhgo] 2 Roz UdeiRcH7,11,17). AlFE ¥
Brxuke] ki 38 E8lE Sem gAA|R 2w o]
A3 AAEL AAest 5o BnEke Xad
F Qlvhes ohE Barg(18,19,21)3 Yx)dict

Ak 2 AiFo] sl 739 LPL ¥4e] 50
~80% Zrslol FA9AWe] o] Fadrtkn 4
FeH20]. & ATAE ARG vlasle] AF 3
& ¥ 94 S S5 26% Ak Edt
g4 & Zol&elE S5 14%, LDL ZalAslE2
15% ZAasisich. AlFe FelaalE P48 A=
98 YAl kg AAPEF 19 oF 20 mg Fall=
B1E-2 PAdYch Stk At F 9 Sells)
£ 559 7492E B-hydroxy B-methyl-glutaryl
coenzyme A reductase (HMG-CoA reductase) $45
9} 74, AYAZANA FulaelEe] olFeE 7
Fal2ulE P49 el AF A EFE B
Fal2ElE vide St wliE] ez deiFic20].
A 4 ¥ ¥4 F Fo2olEs} HDL EdlZelE
FE ulES Aot ol $EHIAEE FE
ZAnEolgla, HDL FHAHE Fxolle Wikt
gigich ko A4S AF FA 71Tl o
Agx} dAdollx HDL Fol2ulE FE9] F7bt &
Ao dejzlon}{23,24] ¥ =FoXE wbl gle
Ak ARE BoiFdch ol £ 7ol gt ¢
A3e] AFol AlH g ZhaFololAl LPL (Lipopro-
tein lipase) ¥Ajo] 7H4:slo] VLDL Fal&sliE ¥4
3} o|3}akgo] £4s=lo], HDLE Afto] ZAFV]

A 5 g Zoch23]. R B A7l Heddk @
AL FAL Algssien, ¢ A FHEIE
ol oj2]dt 2UEE HDL IF#ABES SVHIFIA
3k HEAHQ o] f-2 AAZICk AAZE F42 HDL-
FolAvlEE HEATIE Aol 3, 9EE 44
ke Aol ¢388 AYE 75 HDL-Eoll~

B ok del23)

QEAAYELE 2o B B T g
EE9} 7T -3l A digt AE FAs) vl
22 e FAY 4 glc25~27]. ¥ il
A AT ZaF T5 9 s ded 550 oF
30% Za=sisiedl €7l 59 hdhe U4 #u)
9] ke AERAgAI] Moz Qlsie] Tl
A Q13 AAZF S7EEINY] WiEeE o AZIcH28).
olt AF AT FH o FHIMA| Copeptide T
W3} QIR il Q&7 FET A ZloF
vebyeh

AF7AR U3 AeHAA 9] 49} 4 1l
ZAxe 7k YU A4-2 S7HIA hormone-
senstive lipase ¥A1-E& ZAAF|BZ ANIAIEZDE]
FrElR AL o] AR e g sl felA
wHAke] ofo] Zhasin] A3 FAAMe] Aol i
cha dhe}29). £ Ao E AFHRLF oAl
RAE F5 o GRS fRIANA 520t 74 s,
16%7asl3l o, AFHLYF FAAY = 72
A Zrazsisich AlSRAFE JaedAYY Fee
ks AT AeE geizion] olfdx Al
FRaw AuEats, g9 43 9 AEY L%
TR HAEE Bl "she BRI gt
[30). ¥ AFolNE gt g FLEF 57] "ot
o] Zdsilrhs AL HogFEAck

£ ATl 2T1AF9] 6% 7HeFe] Zuldt A3t
A g3 AgR sxod] €94 A= A3} oy
A 5%, testosterone X W IGF-1 %ol W3y}
el Yukdeg Az 2ge] W= A% 7ol
Z27] A5 7% ol 7H4as 73l HojXicky &
oi31]. o] ABE uv|Fo] Ho} 40 DehAlF ¢
Aoy 27)AF 6%F AT vl AFde
EFAFE A gl 757 ¥ 9 9
ded FEE AT A EE MARZICE
e ¢ Ak E=3 1Y FFF 300 keal?] HFF Al
gt B HRAZE 7S] AR -2 25w
9] Zh4agle] s} B8 AuhS whEA] 7h4A]
A AAure A EEATE AxE € 5 Ak
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Y B Aol glx 40~49418] AT} 34 16
o7} 37U AF =Ael 2pH oz ek
AZAEE steds 19 300~400 keal?] 43P
A} FF 100 keald] G 225 F7HIFIE ALD
ZF AAadis 58 ASsiich A7tk Eel 4
Aoy 9 58 AiieAe oiF 15949 4
FAHIES 853 7152 B3l 2% AlF
Z3g AFR] Azt AR F il AAAIES
AFE] D5 9L 33 L1, L4 s A
I A W, dEe] 283 AgHAe 53
sigick ¥4 AAn R g9, dad, fEIA
A} Cpeptide X5 HA38195, testosterone,
IGF-1, A2 7% Wil SEE 3geisich

A B A% 24 WG INY ol T 49ke
o] AlFol Zailet X7] AT 6.3%l 3ok
7Auigt AF 7L F SeElEEPt 5 om iyl
F2%7] "stel 24Uk Lzt 14 59 AR,
et} 9 FAY WAL AT FAEF 16~20%
As)iom, held el Wt 25w Wt
7b ek AF e g4 S 558 26%
F2AF o, ¥ FEW2EE F5EF 14%, LDL
FHE 52T 15% FEAFCE 38 ded 5
=9} i) Qlawl THs WAL AlF AAFE oF
30% Zd=sigion, PS4 felAA AL 16%
e ZA%e 2o et Wil ohiick

B 40 AlFTt d4elA 370y B4 Hd
AN}t 58 B A AT e I8 &4
glo] shAll At E7 Auhg whEA] XA A
A £EZ AT 2 Y F AUich =3
7] A%Fe] 6%7t Fdshs Au|d AF A2 gt
9 A4 T FEEw, AREEE AR 5 3
the Ag W4 5 dsick £ AFATe AlFa
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