EHHFTIFERERLODE
# 0 #

m =

AW ENZR B EESN AR BN S E B N2 » a5
REMWOIEFRFTVERE (THEF#R1651085% ) » HhAFE204ME
B R SRER ~ vk ~ 2 ~ PRIBEESINEE » 61565 NWEE
| FREASE PRE A1 845 [) A i M LT ) | RS R 1) — AR 4 o BB ( BMID ) 2
fllfidual photon absorptiometry#@2rsE — 28 S5 VUBEHE(Ly. FTA R 555 55
(FN) ° [EIRFHETT S HE BRI ~ SR SRNERRFE LU GBS T L H
o WIFERERAT ¢

LB B Ly 42 BUDE KR IEESIFH(1.08 +0.09 vs 099+0.08 ¢

/em®) » HEASEZE S | FNRYBMD/EEI R 8 A 2 14115+ 0.13 vs

1.09+0.13 g/cm?)

2 K EH RN LogZ BMD fHBAREATAHESR ~ vk ~ R BEBERT— Ak

B4 BIRE R Lya BMDEIRAE AR — i 284 o

3AEFNIYBMD{E /5 H » #IREEGHEAR I K ~ 238 ~ thE IR

— B4 » ELAh AR ] R B B A A o

44 I BMI(body mass index)f1Lg.q 52 FN R EE A9 BMD ELHE 85

HIAHRE R (R (r=0.67520.92) » &35 H) H = A BMIFIBM D R SEAE R a]

5 © AWehE BB RS E % A DA E e B AEB) e T

B > REEIEE B R R T R EE 2 B > FEEE

—191=



The influence of exercise on the bone
mineral density in junior athletes

Liu, Faung-Ching

Abstract

The present investigation was carried out in normal junior stu-
dent (age=16-19 yr) to determine the effect of exercise on bone
mineral density at lumbar spine and femoral neck. Twenty-nine
junior male athletes who had regularly engaged of his major sport
(baseball, swim, judo and middle or long distance run) for 1 to 6
years and eight age-matched controls were studied. Bone mineral
density (BMD) was measured using dual photon absorptiometry at
the lumbar spine (Ly.4) and right femoral neck (FN). Diet was
evaluated based on 3-day dietary record, and questionnaire assessed
their physical activity. The combined group of junior athletes had
significantly greater BMD of Lg.4(1.08+0.09 g/cm®) than control
group (0994008 g/cm?) and a tendency for greater BMD of FN
(1.15+0.13 g/cm?®) than control group (1.09-+0.13 g/cm?. Judo majors
had significantly greater lumbar BMD than baseball majors (p
<0.05), swim majors (p<0.01), run majors (p<0.05), and controls (p
<0.005). Baseball majors had significantly greater lumbar BMD
than controls (p<0.05) and BMD of FN greater than swim majors
(p<0.05), judo majors (p<0.05), run majors, (p<0.005) and controls (p
<0.005). BMI (body mass index) was correlated significantly with
BMD at Lgs and FN (r=0.67, 0.92) in control, whereas the correla-
tion of BMI and BMD at each site in any group of athletic major
were not found. The results suggest that the training type may
provide a specific stimulus for increasing bone mineral density at
sites experienced in training.

Key words: bone mineral density, bone mass index, junior athletes
, dual photon absorptiometry
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<0.05/KMEFERSHRGT LB S MR o
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OB R 5%

7 BB RA (294 B9 IR 16 9+ 1,125 B1%1712+6.1 cm »
fEHE64.0+83 kg » M ISBBMI 219+20 kg/m*» $4ISIERBF%) 138
+38 % FFBM ([RligliE &) 550+57 kg | HRER e D Eem g
AIFEIEE16.0+0.35% > HE51724+07 cm » HEH61.5+85 kg » BMI
20.7£2.1 kg/m®» BF%5147+32 % » FFBM#52.9+52 kg » Bl
R 1 » T A IR 2 A7 4E (Table 1) o

Table 1. Physical characteristics of subjects (means, standard

deviations).
Variables All subjects Junior Controls
athletes
Number 37 29 8
Mean (S.D.) Mean (S.D.). Mean (S.D.).
Age (years) 156 (0.9 167 (1.1) 160 (0.3)
Height (cm) 1711 (6.2 1708 (6.2 1724 (6.7)
weight (kg) 634 (82 640 (8.0 615 (85)
BMI (kg/m2) 216 (20 219 (1.9 207 (21)

Body fat (%) 140 (3.7) 138 (3.8) 147 (3.2

FFBM (kg) 545 (5.5) 550 (5.6) 529 (5.2

Note. BMI=body mass index: FFBM=Fat free body mass
No significant difference between each two groups.
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Table 2. Physical characteristics of junior athletes and controls. (means, standard

deviations)
Variables Baseball Swim Judo Run Controls
Number 9 5 7 8 8
Mean Mean Mean Mean Mean
(S.D) (S.D.) (SD.) (S.D.) (S.D.)
Age (years) 1634 16.6 163 b 176abc 160 €
(0.5) (0.7) (0.3) (1.0) b (0.3)
Height (cm) 175.18b 167.8 2 169.2 169.1 172.4
(2.6) (6.3) (7.9) (5.5) (6.7)
weight (kg) 719300  giga 622 b 580 € 615 d
(6.3) (4.8) (9.2) (3.7 (8.5)
BMI (kg/n? ) 235 ab 219 ¢ 21.6 20.3 ac 207 b
2.1) (1.0) (1.9) (1.0) (2.1)
Body fat (%) 16.7 4 132 13.1 1144 147
(4.9) (2.5) (2.4) (2.2) Y (3.2)
FFBM (kg) 59.7abc 5364 54.0 518 529 ¢
(4.2) (3.7) (7.2) (4.1) (5.2)

Note. BMI=body mass index; FFBM=Fat free body mass

Same superscripts indicate significant (p<0.05)difference between two groups.

OEBE R B SRR

HEERE B R 55 5 5175, 1em ~ BEET719kg ~ #BIEH¥16.9% -
FFBM 59.7kg B H#4E8516.35% » Hirtk HRAIKFF5167.8cm ~ 61.8kg
132% ~ 53.6kg ~ 16.65% * MMHMI/ESH ~ #8FE ~ FFBM _EE#ET EAYE
% o HERFIMBTIFEIRKFR169.2cm ~ 62.6kg ~ 13.1% ~ 54kg
~ 16.35% » R HEREIKF%169.1cm ~ 58.0kg ~ 11.4% ~ 51.8kg ~ 176
% 0 PRIEEERIE M AR 0 HAERAREIR « Tl - HEHE - HES
TER R ERE R L B B 2= 25 1E(p<0.05) » (Table 2) ° [LH}#
HRERFME FARFEMNEM - FFBMRATERG EFEEEAIAR R
AT R ©
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Figure 1. Bone mineral density (BMD) measured by dual
photon absorptiometry in junior male athletes and nontrained
controls of the same age. L : average of lumbar2-4., FN :
the right fermoral neck.

* p<0.05 significantly different from athletes.

COBREH BHE

FHEERMC B HENTEL24551.084£0.09 g/em? ~ FNE1.09
+0.13 g/em® » BIFAAL: A H9(EES0.99+0.08 g/em? ~ FNES1.09+0.13 g
/em? EEIHLZ Lo B % B & A ERREA IS S MRS — M D a8 2 (p
<0.05) » EBH Z FNE#ESAE B#at 72 R » (BHBKZ A (Figure 1)
EE) HRIEE R B EE

PRIRERAEEETEME » LoafR1.08+£005 g/em? ~ FNES1.25+0.07
g/em® > Pk R 4551.01+0.06 g/em? > FN£1.13+0.18 g/em® »
EHEMNL.451.1740.10 g/em®~ FN£1.1310.10 g/em?» HEFMEE
Z1245%1.0710.09 g/em® ~ FNE1.06+0.12 g/em » Dl FEE R ALy 4204
b BEERAR LAHEROAR AP » B REE R A R B
fH(Figure 2) | FEFNEFL HIMEERERBAGEA P EALPISE » EABAGPILE > fS
R HF/E(Figure 3) ©
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Figure 2. Bone mineral density (BMD)of the lumbar spine was
determined by dual photon absorptiometry in various junior athletes.
BMD of judo major is significantly greater than other four groups

(* p<0.05; ** p<0.01; *** p<0.005) and BMD of baseball major is
greater than control group (# p<0.05).
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Fermoral bone mineral density (g/cm 9
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Figure 3. Bone mineral density of femoral neck was determined
by dual photon absorptiometry in various junior athletes. BMD of
baseball majors is significantly greater than other any group.
(*p<0.05; **p<0.01; *** p<0.005)
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Table 3. Bone mineral density of lumbar 2-4 and femoral neck in various sport

majors and controls.
Variables Baseball Swim Judo Run Controls
Number 9 5 7 8 8
Mean Mean Mean Mean Mean
(S.D) (S.D.) (8.D.) (S.D) (S.D)
L2-4 1.08 ab 101 ¢ 1.17 bed 1.04 099 ad
(0.05) (0.06) (0.10) (0.08) (0.08)
FN 1.25 ab 1.13 113 b 1.06 109 3
(0.07) (0.18) (0.10) (0.08) (0.13)
L2-4/BMI% 463 a 463 @ 5.45 abc 5.14 484 b
(0.54) (0.54) (0.49) (0.32) (0.39)
FN/BMI% 537 537 534 521 528
(0.57) (0.57) (0.44) (0.38) (0.24)
Adj. L2-4 1.10 1.01 ab 1.17 bed 1.10 ac 102 d
(0.10) (0.02) (0.01) (0.07) (0.05)
Adj. FN 1.26 abed 1.10 ac 113 be 110 ¢ 114 d
(0.11) (0.02) (0.01) (0.07) (0.05)

Note. L2-4= average lumbar 2-4., FN=femoral neck., BMi=body mass index..,
Adj= mean adjusted for covariance of BMI

Same superscripts indicate significant (p<0.05)difference between two groups.

ETEMSE SRR B

FHFS — B0 B e S RS T 7 AV » DU IS B BMDI R e B
5TEL » Loo/ BMI%YKIF R ER R 4.63+0.54 ~ ik E4.64 054 ~ T
EHR5451049 - PREHRES 141032  $I844.84+039 » ZEHE
bR T P REE R ERPBHAAL - FEFN/BMI% &R 5184 2 5 iz
fE(FiTable 3)°
(WHEE ~ BMIFIE %5 2 B

B ERGEBH A E RS EAFERRB) » Lod®B672010  FN
A£0.53(p<0.05) » [A]BMIFIE % B A9 AR RS () Bl Lo 0 7.520.1 ~ FN &
0.49 (p<0.05) o EHHE AR AT B 7 EEEAHHBRIRSL » Loa IR0 50.60 (
p<0.06) ~ FNZE0.77 (p<0.05) » [ BEFH A BMIFIE %5 B (i & AHBI (R B HIL

=199



(@ 13r o
y=10067+00011x R=010 ¢ i 0 athletes:
o : = __control_;
1.2 | o~ o 4
mg ! E B = B e
o 11t - " g B g
.'g I f ao
e o LT o o
= Lt i y =0.666 +0.0053x R =0.60
® bl a
b // | ]
€ ool ¥
Tt w
m -
=
Q
m 08 p A A \ P 1 A 1 A i
40 50 60 70 80 90
Body weight (kg)
(b) 14_ b
i y =0.6376 + 0.0079x R=0.53
13 (p<001) = /
fl o
& :
§ 12| o
=]
£ 14| d ‘ L o
e | i .
= 10 . ¥=03868+0.0114x R=077
@ ot (p<005)
E 0.9 g gl ' o athletesg
2 pk % control_:
A 08 o Y PR L B L e
40 50 60 70 80 90
Body weight (kg)

Figure 4. Regressions of between (a) BMD of L2-4 and body
weight; (b) BND of FN and body weight in junior athletes and
controls.

BMD=bone mineral density, L2-4=lumbar 2-4, FN= femoral neck.

242 0.67(p<0.05) ~ FNZ0.92(p<0.005) » 2 HEEBHIAEFN AR
IR TERBA R o B IREEATZ BMIAI Lo o R PN H AHBR T AE ©
HE - BMIAIRE AL B % B B2 S o i (R R > Figure 4 ©
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Figure 4. Regressions of between (c¢) BMD of L2-4 and body
mass indrx; and (d) BMD of FN and body mass index in junior
athletes and controls.

BMD=bone mineral density, L2-4=lumbar 2-4, FN= femoral neck.

O EFE R E R EEATEE - BMI - FFBM 58946 BB

FEB RN EFEETEE - BMI - FFBMREMAHRMRE((0)F R 7
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Table 4. Correlations (r) between bone mineral density at two measurement sites
and variables in various sport majors and controls.

Baseball Swim Judo Run Control
roup (©) (5) (7) 8) (8)

: L2-4 L2-4 12-4 12-4 L2-4
Variables FN FN FN FN FN
- -0.45 0.56 0.17 060 * 060"

0.10 0.19 0.20 012 077 *
o -0.50 0.04 0.41 0.52 067 *

0.13 0.49 0.29 0.12 092 *

-0.03 0.44 0.14 0.44 061*
FreM 017 012 0.55 026 065 *
* p<0.06 ( )=number of subjects

BW=body weight, BMI=body mass index, FFBM= fat free body mass.

Table 4 » ZEBIE R » FRop REFEENY Lo o B 2 EEFIRE B A 8 S 09 FERE %
(r=0.60 » p<0.06) > HERFER HRAVS E B BRI B8 B S et LB
ZFHR > 1B TE S I AT — B R B 2 A AR » A L
[# o

HHLJIHIBMD:Z HHBHBAGR » B vk R E LRI Loy 5% B A AHRE 4%
» HERRIARAERRAE ©

\E

§A
a aff

BB % E—RAIE20-30 % A R B =i » AN EE
ML AR Ry 120200380, e« BN - EE) - BRSEEENE
& CEEVBER B EE (R ERER®Y o BERBNEE - BH%(model-
ing) NI RIB S ERI AR E] » 3EFCE T2 (bone formation)flE % # (bone
resorption)AARYTIRANE] o Kl AGH S5 5 5l SEAE 14 404 % B o 2 552 1
o B B FE B (sponge bone) Z M HEE FIE 2 i % (remodeling)
R I B RS A BR B S U B B BB 7 o
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OB SRS E B0 B %

HEEH RSB R » LR B % T 5l Lea 2 S50
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BRAISZE ~ bk ~ — M58 ~ PRI « RSB B L, BB E LT
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MARERNESEE » BOLRTRERS » MR EEFERE SNSHEE
T WEBERIIGOEREC 10 19 B ER A RS iR
REYEEE » [H3EHE B ST (weight-bearing) W Il 2 BH I MEES) ~ &
SEGES - ATRERISOR N P BERNVIRE - 29 8E5E B dos

» BellZr5g T /114 E B 3 38 LE— I R B H I S Y estradiol 2 HE o

BRAFE BH e R R 2 R S P S RN E R 2 A A2 %Y, R
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e B s 2 EERTY ) fkGEERERA =N EE) - H
Grimston 75 ek ETG IR B E R R » MU EAa R K& 'l
Al » FeErfEEEEE o
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WG Bhi R 2 KRR » o] DUSeRe b B A5 B A S EHE - (AR
{8 TR L R 5 B R A B B e LS ©

HEvk ~ T RIEEEE RIS A R ESEER Z EB AR A b 5T
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ZAHBIFAE (A Table 4 » #ikr=056 » HEHr=0.6 » L #E#Hr=06) ; 4
Loy » PN BRI E BRI R 28r=059 (p<0.001) » A HHL
HYFERSELE o

ANETERSE ~ BMIZUFFBM M1 L0 ~ FNI/E 28 B A6 A RS 5347 ~
BMIE — {8 S AR HE S5 T 1 B 200 5 ARG &7 89 B AL B L AT
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MR BT A EEEBIIP0T R  REALEE B s i
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