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. R THBEREEMBEX L BERS W FE R FHEEE  ALFH8%5 Aot Es i
A AOMUELEE ATBRENEFAZSIMEXF S SHTLEABESRAATEHEHRHA
BEZBEF T tARGEMBEXF 2 e R0t - BREH R ZHMEE T &0 R K
(P<0.05) - 429 F LM E L RIEH T ARFLR - EHELK KRBT AL T ERETHER
Bl B E(P<005) 2ER R Z A RHBRELER AFEHRZKS  HFHHAHSTER
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BE S LA BF R ML & -

3 #t4) . body composition; four-compartment model; endurance training

EBAY SRSERFBANRREERRY
BEEREZ[] - HREEBRWE > ROz 8E
BRI BB LEZ AN > ARBREERES
[2] » S8 e B 2 3 B AR T 0B R AR ISR 2
£ « RN BT EAF AEMES A8
B AY 5 I8 1 B SR 4 fat free mass FFMD - SEFEE A EMR
s S RS I E A (% fan) o AUKHPABE R - R
iz WER—EE(1.100g/co) [4,5] s R EMB®
(tritium dilution method) » BB AP KE HLE—
#8073 kg H,0/kg FFM) [16] 5 $F I +RHE K whole
body ®K counting) ’ BREARTEHER —HH
[17) » FE4F I B #5565 mmol/kg FFM [8] = Bh LB
HBER DO HRE Y 4,78 EEBRSLER
Bk —HE—RMZEE - BE-LHEYE
HEEH TG EFEEERYERES10,11] - B
MR B AT B A9 ; WAIRE
N R [12,13] - TTAEGUE AR PR E o HEm
i EE B 2 VL AR S 1 4RI S A
BAES - Y L REETRENREMEA S RN EE
e EERE RER EREEAEARIER

W EARZETEHINEERMKFEEEREZER
BAERE  BHAAXSAR  BHKRRER
ZUEFHEHEMEERER - .

85 B 2 T L T B (four compartment model,
4-C)> WHENBIEN - K3 BUERERE
[15,16] - IR HEHREL > SRRS BREBDZ
3% » [H VT B AR A A P B O 0 2 BRI -
ARz B MR ER f4-CHERFMZEREMEL
BEVHEERREGAS LZEE > TREEHR
S} BRAR A LT

FHERE T ABEERER B R THIFE
B ENEE AT EE - BE - SHEBMI (body
mass index) BB E £ H (£ —) - EHAFHEER
733+ 15348 » FHEIRFEMA34£2.25F » TH
I E B R— /N - B AT HEEER P
AN - RS SRR TIEERE
1. B8RS B (resid-ual volume) « | Ff Wilmore et al 8 /&
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F— - ZRFEZEAER (mean £ SD)

& @(year) BEky SB(cm) BMI kg/m?
HEE 27.9+6.8 70.9+4.9 179.3+6.6 22.1+1.8
HHERA 27.8%+4.3 75.9454 178.1+5.8 23.7£1.0

it t-test A B R HRE 2 FL(p>0.05), BMIL: body mass index

BOHZTHE > EAEBBI00mAIFER » &
EH MITBEHRE -

KR E i (hydrodensitometry) © # Fl Akers &
Buskirk Z KPRBERAREFEFE(18) - FHE
BIEEHE L > MEBEEhIRERRTEEE -
PR KPZER - KB HRRERES
HZ V4G - R AR ERER TR R £ g
FE AR ZEWEZEN RBEEXE TERS
BEE - BIEWE 7 e A SRR R G 19):

% fat = [(4.95, S HH)-4.50] X 100 A

. S+ 5B (whole body ¥K counting) » Ff4n 2
Hit B SR E 2 585 B (ol body potassium, TBK)
[20,21] - BEAGRY H 4 bR B AR

%fat= [(BE—(TBK/C), #E]|x100 2=

HAPCH—HB > TiPierson et al BRI R &
RETZHE  ATXRFRE 2 BHH65 mmol/
kgFFM [g] ©
. B R R (tritium dilution method) » BFBRVE SR
AL /N - R NEA  FERCE SR
28 M (tritium dilution space) © £ Hinon-aqueous hydro-
gen exchange (5%} X BIBF K EE 2 ZE > TR
% 57K & Btotal body water, TBW) [5] -

R BBHRS %5 R mean £5D)

TBW = tritium dilution space X 0.95 X 0.994 2-(3)
PR AR BRI &
% fat = [(B E-—(TBW/0.73), 8 &) x 100 A3{4)

5. BB SR AL #(dual energy X-ray absorptiometry
DXA) » Ff f Lunar corporationZ. DPX R iy 58 2 i
WL - R R OLRIE 2 B
B 5 B ¥R E (total body bone mineral, TBBM)
RBCERI21,22] - A6 B WY AR K45 o BT
AR ER 2 AR B S B RO 414 - DXASS S8
o B > SR RVUBAERS - WALk B B R AR
% BSRMEAERABREN > KA H0E
DA RBEERE - FEMHFE RS U 15] -

AR A-C) P 2K B R Bk 8 Bk

PE B DXANIt 2 TBBMIRH 5 2 S TYH & & (toral

body mineral, TBM) » B T2 EHEREHEEN 58

BHEKINEYWEZER - hNEAEZHEE M

B134g/cc MBI ZHER0.9007 g/cc » HIBLH

EAHEeERRDBESEEEL IS rR®

FEAG 2 B A RIR S - A E RS2

Heymsfield et al Z A R £ [16] ©

SREBMTZNEHERERE  EHEZ 58

*H,O (L) TBBM (kg) body density (g/ce)  TBK {mmol)
HENE 48.1%+4.5 3.145£0.451 1.068+ 0,009 3931370
B . 45751 2.981+0.323 1.052 £ 0.009* 3841312

Ha *H,O: tritium dilution space; TBBM: total body bone mineral; TBK: total body potassium;

*ttest A BEER » p=0.001
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7 B R AR B 3 N (p=0.001), tritium dilution space,
TBK B TBBMEBN HAMNE » HEMAELER -

TBW, TBRETBMAEE E REASF 2 EoLR
%= - EE B2 TBW, TBK R TBMIGEE 2 B /- LU
& IR BR B B (P<0.05) » BB S P2 H 4 LA
WMER WA EFERNE _AMSREZE XE
MU H AR % 51.100/cm® o

£= - B RGERE L AST 2 H 2 Himean

+£8D)
HER Eagick ] p*
TBW (kg) 454+493  43.1+4.8 0.467
TBM (kg) 4.0+0.6 3.8%0.4 0.392
TBW/BW (%)  64.1+£3.2  57.4+47 0.002*
TBM/BW (%) 5.7+0.6 5.1+4.7 0.016*
TBK/BW (%) 55.5+37 51.3%49 0.045*
TBW/FFM (%) 73.2+0.8 72.7%16 0.074
TBM/FFM (%)  6.5+0.6 65+0.5 1.000
TBK/FFM (%) 63722 637454 1.000

& ¢ TBW: total body water; TBM: total body mineral;
BW: body weight; TBK: total body potassium;
FFM: fat free mass; *: t-test _ S EBREER >
p=<0.05
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Body Composition and Percent Body Fat in Long

Distance Runners: Comparison of Four Methods

[-Wen Penn

Body composition characteristics are among the
fundamental factors to successful sport performance.
Serial assessments of body fat in athletes provide
us information about training effect. Long distance
running incresaes bone mineral mass, skeletal muscle
weight, and plasma volume. Each of these changes
may have an impact on the basic assumed constants
of the classic two-compartment body composition
methods. The aims of the present study was to use
the newly developed four-compartment method to
evaluate the validity of three two-compartment meth-
ods (hydrodensitometry, tritium dilution, and whole
body “K counting) in white male long distance run-

ners (n=10), and to compare the body composition

of these runners to sedentary controls (n=10) of
similar age, weight, and body mass index. Runners
had a significantly lower percentage of fat and a
higher body density. Although water, mineral and
potassium constituted larger proportions of body
weight in runners, the fractional contributions of
these chemicals in fat free mass were similar to
those in the control group. There were no signifi-
cant differences between percentages of body fat
derived from the four body composition methods
within groups and in the pooled group. The results
suggested that two-compartment methods are valid

in white male long distance runners.

Department of Physical Medicine & Rehabilitation, Veterans General Hospital, Taipei
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