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Table 1. Influence of age on CT-determined fat and muscle areas

Agelyr) —_—Nomal wt Qverwt &obese
Vari 21-30 31-40 41-50 51-60 21-30 31-40 4-50 51-60
ariables (n=11) (n=14) (n=15) (n=12) (n=14) (n=26) (n=29) (n=31)
% ideal body wt 1086+ 07 1052+ 1.1 1082+ 07 1041% 13 1232% 19 1238+ 2.1 1204% 1.0 1241% 14
Waist hip ratio 086+ 001° 086 0.01° 092 001° 082+ 002* 080t 001 092+ 001"  094% 001 097+ 0.01™

Total abdominal fat(cm®  217.4¢ 127 1826 118 2327+ 135 1998+ 221 3085% 17.77 301.2% 139"  2772% 118 2914% 106"
Subcutaneous fatlem® 1486 109° 1105 65°  131.0% 7.3° 1139+ 145 2083% 167" 2019% 131°"" 1601+ 6777 171.0% 66
Visceral/subcutaneous fat 048+ 0.04° 066% 0.05® 079% 006" 080 0.11° 050% 008° 054+ 0.05° 065 004  072% 0.05°

Visceral fat/thigh muscle  0.32% 001° 038+ 004° 068+ 007 062+ 008" 046 007  047% 0.03™ 060t 005° 078+ 005"

Thigh fat(cm’) 1669+ 97°  1128% 91° 1024+ 148" 653% 102° 14621 107" 157.2% 110" 1116+ 9.1° 918+ 6.3

Visceral fat/thigh fat 043+ 003" 070+ 008" 135% 0.25° 152+ 022°  075% 017 071F 007 L15% 012" 152% 015°
Values are mean £ SE.
"p<0.05, “'p<0.01, ""p<0.001 compared with normal weight subject in the same age group
Values in the same row with different superscripts are significantly different(p<0.05) from each other in
normal weight groups and overwt & obese groups, respectively. If any combination matches, the difference
between means is not significant.

Visceral fat(cm?) Thigh muscle(cm?)
160 4 240 -
130 1 210 -
100 180 -
) b
70 - i SICTERR v 150
[—w— Overwt-obese «=wve Normal wt | |—m— Overwt-obese =< Nomal wt |

40 120

2130 3140 4150 51-60 2130 3140 4150  S51-60

Age(yr)

Fig. 1. Influence of age on visceral fat and thigh muscle areas in 52 normal-wt and 100 overwt-obese men ++p<0.05,
++p<0.01 compared with normal weight subject in the same age group. Values with different superscripts are
significantly different(p<0.05) from each other, in normal wt groups and overwt & obese groups, respectively.
If any combination matches, the difference between means is not significant.

4o, 50tHel ZaEo A HFig. 1. WU s oA Frhslol it dE HEAw HAL PAAF

iy T893 vie AASET vaste AFarid 3 vlwste] AFHchate] 304, S0chol A o WA

9] 30t} 50thell o Eskeni(Table 1), B4 F ol 5 FAY AFL FFAFTY F$ 2009 v

v HFaoe A4 BT 008 vlasted 40, 500H sted 30, 40, 50l A H] A2 AFHATTFe] B¢
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Table 2. Influence of age on serum hormones and sex hormone-binding globulin in 152 men

21-30yr 31-40yr 41-B0yr 51-60yr
(n=25) (n=40) (n=44) (n=43)
9% ideal body wt 1168 + 1.8 1173 + 20 1162 + 1.1 1185 * 1.7
Free androgen index 1058 = 76° 767 + 38° 60.2 + 4.0° 535 * 3.2°
SHBG(nmol/L)* 253 +19° 310 + 1.8 325 *+ 2.4 339 £ 31°
Growth hormone(ng/mi) 0.73 + 0.34 068 * 0.24 060 * 0.11 054 £ 037
Estradiol(pg/ml) 321 £ 25 292 + 23 2.7+ 23 308 + 45

Values are mean = SE.
'SHBG: sex hormone-binding globulin

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.

Testosterone(ng/ml) Insulin( 4 U/ml)
8] 107
a
7 91
a
6 84
b b
L] 7

IGF-1(ng/mi)

200
a

180
ab
160

1401 ab
120

1001

21-30 31-40 41-50 51-60

21-30 31-40 41-50 51-60
Age(yr)

-

21-30 31-40 41-50 51-60

Fig. 2 Influence of age on serum testosterone, insulin and IGF-1 in 152 men Values with different superscripts are
significantly different(p<0.05) from each other. If any combination matches, the difference between means is

not significant.
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= 20thel Bislof 40, 50Tl i glAl FaE AN
o} 94 IGF-1 %% 2000l vlsle] 5000 745
AA 2.8 (Fig. 2), A 3Z 25 estradiol FEE A8
2 Ui 4 Alolel F2j§ o]zt i tH Table 2).
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Table 3. Pearson correlation coefficients between serum hormones and anthropometric measurements

in 152 men
Testosterone FAT' SHBG® IGF-1° I? rowth Insulin Estradiol
ormone
% ideal body wt ~.2475 .2065° -.4008™ -2927° -.4159% 3910 -.1834
Waist hip ratio -.4262™ 0068 -.2328" -.4084" -.4109™ 2377 -.1298
Total abdominal fat ~.2402" 1717 -.3804™ - 47827 -.2186* 4565™ -.0960
Visceral fat -.2662™ -.0468 -.2212° ~.3036" -.0802 2964 -.1296
Subcutaneous fat -.1312 2451° -.3366™ -.3899" -.2233« .3858"™ -,0347
Thigh muscle 2026 2123 -.0361 0290 0020 .1863" 0231
Thigh fat 0730 .3188" - .2490° -.1305 0385 .2588" -.0292
'p<0.05, p<0.01
Visceral fat(cm?) Thigh muscle(cm?) Visceral
250 300 250 fat(em?)
200 200
250
" ‘..‘. l »
150 TR 150
100 o ' 100
150
50 50
0 — 100 (1]
2 6 10 14 ¢ 4 8 12 0 100 200 300 400
Testosterone(ng/ml) Testosterone(ng/ml) IGF-1(ng/ml)

Fig. 3. Relationship between serum testosterone and (a) visceral fat area, (b) thigh muscle area, and (c)
IGF-1 and visceral fat area in 152 men. Regression equations and r value: (a) In(y)=5.3-05In(x),
r=0.34, p<0.00L; (b} y=188+3x, r=0.24, p<0.05; (¢) In(y)=134-2In(x), r=0.44, p<0.01

¥4 ZFtestosterone FEE o|FAFNEE, HElst o
ol =dul, F BRALH WA AH(Fig. % &
o #AE RAFen e Z5UH(Fig. 3)F ¥
SHBAE BAFUY. #2] androgen e o ¢
T WiEg, 7 A 9, oF 2§ 2 gAY
AT el AABAE BoFAL 2 29D
Fhe o]} F HE-E slels ddo] B, F B
A A, WA A, B3 2 g Ay vy

3 &9 FEAAE BAFUT ¥F IGF-1 F= 4
FEEE FEE AT NEE, HYt gl E4
H|, & BRAS B4 SAy @ S Judi
& 2oFen, 84 IGF-1 ¥5% 5% W3AY 4
A(Fig. 33 &9 4HHAE 2Tt A Q&
FEE oAMTHEE, Helst dde] Y], F B
A WA, B8 A3 % WAAY AAH dE 2§
ARG e FAAAE BAFIoY ¥HY

ol
=
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Table 4. Pearson correlation coefficients of serum hormones in 152 men

SHBG' FAI Insulin IGF-1° owth
Testosterone .3389™ 3407 -.1999 4284 3978
SHBG -.6535" -.3019" -.0901 A4781™
Free androgen index .2456" 4083" -.2847
Insulin -.0820 -.1289
IGF-1 -.2691

p<0.05, T p<0.01

'SHBG:sex hormone-binding globulin, FAl:free androgen index,

*IGF-linsulin like growth factor-1

estradiol ¥ £+ U AZANER FoF JABAE K
o 2] gkt

4 HIaE AHI2E Jdedy SEuAg
Table 4o e}l ¥ 3 testosterone FE¥E SHBG
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At

i &
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ol g Re] ZE5AHI AW WAL BT o
7t ZMESE A4S Bk B Aol A
o] F7te] whel WA o] FUlEke e ¥WA e
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FhEE Aoz wangel Yoy B dAjdHe
A5 Frbel wEtA WAERE e Frkshd d9€d
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ol A&E BHEEY] Yok
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protein lipase) 8§48 ZAAAAN A4EHE A5 9t
Aol pr-gA 9 8 F7HA1713 HSL(honmoene sensitive
lipase) 4 & F7H7IBEH Aol F-& FHAZICh E
T AR F 2 8L testosterone EA &N A A JHRE)
E U 37 Reg gaid P g vy
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2A713 AR £4E FUMA7E AoE Koy
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off Hlsted 40thell 28%7F LAt HAEEE B
E Faste AgUg BHAFct ol ¥ 4FgEE
o] A% 4F ¥x ¥WaNdiunal variation)& ¥.]7]|
HE FE YHI2E FE7} 3FF) YPsaE
FHlE HAs) vt 27 ogn Adxe 4
7] qF o2 FAEL 2V 43R ES Pl
8A IGF-1 5= o8 Hgdoz g & o
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=7t gitks AS AYsaE Bt gase] ke
Ag g ut” 84 IGF-1 ¥ 55 445287 go)
WA AHo] F7184E B2t Ay 2
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84 testosterone ¥ =7t EEFE IGF-15RE 7138}
Y A IGF-1 i 2009 wmste) 50thel] 33%
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#d BAE RAFU

Gl A BA Stestosterone?] 2-3%7F fFrElgos
EA83 oF 60%7F SHBGSE #Adslel e 3%:
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Zasautz @ E e 470 g2d 49 7}
Al 83 8 testosterone FET #d 1.2%% Z4H
o 20the] wisf S50uiel 33%7F #AiEHoYU F
testosterone ¥ 4= 565A7HA YA FHAHAR7}
554 ol uhd 0.85%4 #aEdvka gt Yolrt F
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FeRT 48 304 o mEaA 2488 B ¢ AN
t}.

B AT A 200 SAHEY ¥€F F
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o 47 2UgHE e 3 AFVIME 38 ¥
3 AEY $E7} £7184F F testosterone FEE H
A8ty Bastgdir=-025). ¥4 J&d F=o
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Z715)e] oo wtE 4] AEd BHle F7IE 49
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ol Ao Az ol ¥ Aol Foi# FHYEANA 40
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AadlA Uehd $AGe1re] WEY - thAb7) sl o
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H &5, 85 89, 9% 2EH2 Fo] k8 BE
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= Abstract =

Influence of age on serum hormone levels,
visceral fat area and thigh muscle mass
in healthy Korean men

Kap Bum Huh, M.D, and Hyun Chul Lee, M.D.

Department of Internal Medicine, College of Medicine,
Yonsei University, Seoul, Korea

Hee Sun Kim, Ph.D., and Jong Ho Lee, Ph.D.

Department of Food and Nutrition, College of
Human Ecology, Yonsel University, Seoul, Korea

Background: With aging, muscle mass decreases but
fat mass increases. The purpose of this study was to
investigate the relationship of changes in body fat and
muscle mass with endocrine function.

Methods: Fasting serum levels of hormones were
determined in 52 normal weight and 100 overweight-
obese Korean men with a wide age range(21-60yr).
Adipose tissue and muscle areas were calculated from
computed tomography scans made at two body levels,
umbilicus and mid portion of thigh.

Results: Total abdominal fat areas did not vary with
aging in normal weight and overweight-obese men, while
visceral fat areas showed an increase at age 41-60,
compared with age 21-30, Thigh muscle mass and serum
testosterone levels remained relatively stable before age
40 and declined rapidly thereafter. At age 41-50, the mean
values of serum testosterone and free androgen index
were only 72% and 49% of those at age 21-30, respec-
tively. The serum levels of insulin and IGF-1 declined by
20% and 33% between age 21-30 and age 51-60,
respectively. Increased visceral fat accumulation was
associated with reduced serum levels of testosterone and
IGF-1, and elevated levels of insulin. Thigh muscle mass
was positively correlated with serum levels of testos-
terone, free androgen index and insulin. Fasting serum
levels of testosterone were correlated negatively with
serum insulin.

Conclusion: Korean men with aging showed an
increase in visceral fat and a rapid decrease in thigh
muscle mass although body weight and total abdominal
fat mass were maintained. These changes in regional
body fat and muscle mass might result from reduced
serum levels of testosterone and IGF-1.
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