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Abstract

We investigated the bone mineral density on physical college women athletes and control women group (36
female, mean 19.9 = 0.9 years old) by dual energy X-ray bone absorptiometry (DXA).

Several findings have been obtained as follows.

1) In swimming athletes group, their % fat was significantly lower than the control group (p < 0.05). But their
total muscle volume was significantly higher than the control group (p < 0.05). The swimmers' forearms BMD,
2nd ~ 4th lumbar vertebra (L,~ L,) BMD, L,~ L, peak reference (PR) were significantly higher than those in long-
distance runners respectively (p < 0.05).

2) In long-distance runners group, their % fat was significantly lower than the control group (p < 0.05). And
their total muscle volume was significantly lower than that in swimming athletes (p < 0.05).

3) In Judo athletes group, total muscle volume, forearms BMD, L,~ L,BMD * PR were significantly higher
than those in the control group respectively (p < 0.05). And forearms BMD of Judo athletes was significantly higher
than those in volleyball and basketball athletes groups respectively (p < 0.05).

4) In volleyball and basketball athletes groups, their % fat were significantly lower than the control group (p <
0.05), but their total bone mineral content, total muscle volume, femoral neck BMD, were significantly higher than
those in the control group respectively (p < 0.05). In both groups, their legs BMD was significantly higher than that
in the control group (p < 0.05). The total BMD in basketball athletes group was higher than that in the control group,

and its numerical value was the highest of all groups.
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IEC®HIC
[EEhE F | ST 2T TILEHOE A Tiibil, BEHBLNOLLDREIZBEWT, EEOFH
9&?%%753‘%&%:5%“( W2 (Krolner 5 : 1983, 2/ 5 : 1991, Nikander & : 2010). £kl - SALRIIC
BRI FRRICOVTORE b iThbi, EEZTOEFTIIEHE - KRG 2% &‘@%Eﬁfﬁ?%ﬁ@%m
EVAEICE WV EOWHE (Colletti 5, 1989), 7 = AT TIIHA &BE - FEHED B EEATE WV & WV ) R
(Huddleston, 1980) 7 EAVREN T 5
—77, NODOE#EALIZHE ) BHIERE iitlifc 1%L, AN OB SR O HBEICE) B R &
*FiTARRDE DL, L —HICIZTER SN TS (RS 1991, Carbuhn & : 2010, Maimoun & :
2013). L L, BAEMIZED L) iz Wil ) 20, [FROBHTHICERTH 202 56/
TRART e i/}‘i;c\ﬂ.
ZF TR T, dIRBELEB L ORERFLEAR -y BFE2 R E LT, GEME, B%E (bone
mineral density : BMD) Hl7E 217 o7z, €15 OWMEME L 547 L, SHdh) - EBALHINIC A7z E B Bk -
AT ROV TR LG T 5.

g EFE
1. MR
MNHIL, T RFAE 6% HIERE ; #5202 0.85%, KEDSL9+5.8kg, TIOMHE + fEHEFE) & K5
AR — 0 #EF30% OKukEE - B FRERERE e Vv—7), FERE - NL—FR— V- N2 7y
FR—IVEE (EEZV—7), SHEEFEE L 64 0 Fin19.8+0.95%, 4HE56.5+5.2kg, HHIEL0.5+3.04F,
P + R AE) OFRI36%TH L. MEEILIIFAESELTHE, MRIEIAVY VFESORMIZHI > T
iz, BRIGBED BRI EL 1 IR

R1 EXMRBFOSENEFE (THELRERE)

i (vear) H&(cm) 1RE (kg)
Puiic:: (n=6) 20.2+0.8 161.0+6.5 549+58
KK B (n=6) 19.7%0.9 163.0+3.3 56.0+0.6
e b REEEERE  (n=6) 20.0+1.2 158.3+2.4 50.7+19
FBH (n=6) 19405 158.3+3.3 60.5+6.3
NL—R—)LE  (n=6) 20.1%+1.1 164.0+5.1 57.6+3.3
NRTYRR—ILEE (n=6) 20.0+0.9 164.3+3.1 57.8+2.2

F7:, BMD IZERRCAEICLZRICEES NI EvbRTBY) (RS, 1991), O TILER, &
BOXY Ty IPITEI Nz bbb, R - KGR - B ERIEEERER O, AREISHRETFIICH
BRI, REREE - W - NL =RV - NA Ty PR OVEEH O, REICOAEEIT R
V. B, JREOFHEREISNREOTHAMICMELTBY, B - ER&7 V- T7OWEIEL TV
A, H—D6%Thb. Tz, KEORDOEVEERL, OBV LRI OIS 2E
EEDVPHFEL7.

2. Bk
ER R3O EY, F2~ 4 EHE (L~L) EE, A KBESEEICH L, dual energy X-ray bone
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absorptiometry (DXA ; Hollogic, Discovery) = H\W7-&ii&E - FHEMEL LML 72. 2HIZB VT,
FiEE, RIENE, BRIENEGEHEE (W=, bone-free lean tissue mass ; LTM), & &5 %E (BMD),
il BMD, B BMD % il % L 7. BEHE IE T Tt Ly~ L, BMD - &f H AR AN[AHEFH ¥ — 7 1 (peak
reference ; PR) Z &HHI L, 72 KBRS S Cld neck BMD, #iz-1-[#5 (intertrochanter ; int) BMD % Zi1¢
e L7z, &8l (58 OER, BEH) B, SHEHENOFSME £ EERFE) (L TiE, BE7v—7
CEEISN—TEERGHL BT, MEMLE A T o 72 BEHLE L LT, SHEEBICB Y Eo
EOWER, —ITRES T2 HWTITo 72, TR THEEEN RO b N72E1E, Turkey — Kramer
?® HSD (honestly significant difference) %12 L 2L B\ A ITo72. SHIZTRTOHHAT, GHRESY
Kz AEED ) LHELT.

w R
DXA 2 & 2 Sk - 5% (BMD) HlERiR%E, LLTIIRT.
1. 25 - BURNOEEE - HAHEK - BMDRIERR
©. BEISV-T
HiiE, MIEE, UTM (BRIEDERETA#EE (HRE)) OMEHSRER2 - alliRd 5. KEKHET
(&, RFEREE & AR RS E IS A ISR, IR - B LR & L T LTM A RIS
ol (LFR_Tp<0.05). F7-F EREBERCIX, ST KRN CHERKEI RO 5.
mB, EFHEEICOVWTREHEMICEEREZR I o 7.
45 - Hilbi - B BMD OWIEMEE £ 2 — b IZHRT 5. Hilli BMD (2B TiE, KiKEEOFIfEIXRE L
RIFEH A ERREY R L. 72, &5 - HBMD ICOoW T FHMICHE R 2R T Lo 7.
BRIV — T Ol DXABROREZ X 1 IZHRT 5.

R2 BRINL—TD&E - BEAIBIERER
a 2BIEE- HIEHE-LTM

E b NS LT™
(kg) (%) (kg)
pofiiski 1.93+0.10 3455+549  —— 33.78+2.55
(n=6) ]* ] *
TRk BE 1.85+0.23 22.23+259 * 4155+3.32
(n=6) ] *
fE b REERERE 1.741+0.32 25.60+3.58 — 35.90+0.88
(n=6)
p(ANOVA) p=0.3975 p=0.0003 p=0.0002 (*;p<0.05)

b. £ & - Hilfii - EIBMD

£ 5BMD BTBEBMD IBMD
(g/cm?) (g/cm?) (g/cm?)
pofiickicd 1.04+0.05 0.67+0.02 1.02+0.11
(n=6)
IKiKEE 0.99+0.07 0.71+0.04 0.98+0.05
(n=6) 1*
Pt RIERERE | 099+0.14 0.65+0.04 — 1.07£0.10
(n=6)
p(ANOVA) p=0.6068 p=0.0233 p=0.2422 (*;p<0.05)
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xf A K VK A B - & R R
4% BMD (g/cm?)  1.037 0.993 0.962
25 PR (%) 94 90 87

B1 BEVIL—TORERRS (£5)

K3 EEVIL—TOLE - BUAIATERHR

2EEE ZYEES LT™
(kg) (%) (kg)
pogiick::4 1.93+0.10 = | 3455+549 — | 33.78+255 —— |
(n=6) %
FER 216+0.18 |x 28.15+5.09 * 4115384 — | 4
(n=6) * * *
INL—R—JLEE | 220+0.22 — 25.63+2.46 4064311 ——
(n=6)
INRAybiR—ILEE| 230011 — 2337+348 — 4197+156 ——
(n=6)
p(ANOVA) p=0.0064 p=0.0015 p=0.0003 (*;p<0.05)

b. £ & - Hilfi - FIBMD

£ 5BMD RiTEBMD BIBMD

(g/cm?) (g/cm?) (g/cm?)
pofiick::3 1.04+0.05 0.67£0.02 — 1.02+011 —— |
(n=6) :I*
RERH 1.12+0.09 0.76+0.03 = |* 1.08+0.06 *
(n=6) ]* *

INL—FR—JLE | 1.09%0.07 0.72+0.03 - 1.1940.05 *
(n=6)
INRHyRiR—)LEE| 1.1420.04 0.70+0.02 — 1214006 — |

(n=6)
p(ANOVA) [ p=0.0683 p<0.0001 p=0.0004 (*;p<0.05)



A, L RR, NLE, S, R RRE, EH, I AR R RIEAR— BT AR AR - SR OB BB OW ORI

@. EEI/IV—T

e, RENE, LIMOWEEZ#E3 — allRrd. FERE N —FK—V#E NZ27 v bR—)VEE
TIEWT NS HEEICH L, LTMIIHEHANICEBRICE 2o 72, £ L — K=V, NAT v FAR—
VEETIIREE S I, RIERIEABIRS, aFEsdaEsmEE Rz,

&5 - Hilki - W BMD OMIERREFE 3 — b IZIIRT A, Hili BMD 2B\ Tid, FERE, N —FK—
VEETIEW TN O IREE L N ELREEIBE SN TP THORERIL, N —FR—U#, N2
7o PR—VEELIEL COAELREMEZR L. WBMDIZBWTIE, BB TH L/ — R —VHE,
ATy PAR—VEETIE, WIS IR L R THEBISPIMED S, WA v bR — VBETILZER
L COAERBMEEY R L. 7B, &8 BMD IZOWCIESHMICEEET R - 72,

2. FE2~4BH (L~L,) BEEITHER

©. BEISNV-T

Lo~ Ly BENERERE R &% %K 4187, L,~L,BMD, L,~ L, PROMIABIZBWT, KikBETIIkEE
FREEEEREICH L, BETENICERE S EEE R LT

@. EEs/IV—T

L,~L,BMD 2 L O¥fi* £ 512”7, L,~L,BMD, L,~L,PROZIHHWTNIZBWTL, FEh

®4 BEJTIL—TOEHEREENERR

L,_,BMD L,_4PR
(g/cm?) (%)
Pugiickicd 0.99+0.08 98.2+7.7
(n=6)
TRk 1.03%£0.07 — 1022+71 —
(n:6) * J*
e RIEBE (089011 — 88.3x11.1
(n=6)
p(ANOVA) p=0.0417 p=0.0430 (*;p<0.05)
x5 E2VI—TOEHEBEEICHR
L,_,BMD L,_s PR
(g/cm?) (%)
pofiizk:s 0.99+0.08 98.2+7.7
(n=6) _‘* ]*
FEH 117+£008 — 116.0+8.0
(n=6)
NL—R—)LE | 1.12£0.08 110273
(n=8)
INRH sy R—)LEE| 1.11£0.07 109.7%7.1
(n=8)
p(ANOVA) p=0.0046 p=0.0048 (*;p<0.05)
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-

o
%3

-
%t BR BE ER NL—R— LB ~2sry b K— B
L2 4 BMD (g/cm2) 0.993 1.169 1.111 1.100
L: 4« PR (%) 98 116 110 109
a Hg*ﬁ

b B B Z 8 B NRU—R—=VEE ~N2ry FhBA— LR
neck BMD (g/cm2)  0.872 0.997 1.111 1.121
int PR  (g/cm2?) 0917 1.258 1.267 1.245

b . 7 KR SH A
H2 E=2YIIL—TOEBERKRA

TR N, 2N ZEREZIZEWEED RO SNz T2, EEIV— 70 L~ L, DXA o3+
B2 — alliERd 5.

3. KRBHEEOEEERTEHER

©. BEIV—T

KIBEE LS (neck, int) BMD Ol E#5 R % 2 6 IZH27R 3 5. neck BMD, int BMD @ IHH 2B\ T,
IKOKEEClao FREE - P L RIEHER I L, TR NREA R LD 00, HEHFNICERETE R o7z,

#®6 BEJIL—TOXBRERNEEEIERR

neck BMD int BMD
(g/cm?) (g/cm?)
pofiizh:: 0.87+0.08 1.04+0.15
(n=6)
JKik e 0.75+0.05 0.98+0.05
(n=6)
lELREERHEE | 0.870.10 1.04%0.14
(n=86)
p(ANOVA) p=0.0333 p=05714
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®7 EEVIL—TOKREBERIBEZEATERER

neck BMD int BMD
(g/cm?) (g/cm’)
pofiistics 0.87+0.08 — ] 1.04+015 —
(n=6)
ZiEH 099+007 |* 1.10£0.12
(n=6) * *
NL—R—)LEE [ 1.04%0.15 1.21£0.10
(n=6)
IRy R—)LEE] 1.07+£0.07 —— 1.29+0.14 —
(n=6)
p(ANOVA) p=0.0085 p=00170 (*;p<0.05)

@. EEIIV—T

neck BMD 7 & Dl 5E % 2 7 12783, neck BMD Tld, /NL — R— )UEEO BB 30 IREE & IENE RIS
Bz, F72, neck BMD, int BMD O IHHOWEFNIZBWT L, NA7y b AR— VEETIE A
RUAEREMEZRLE. £, WAy PR VEOZNS O, 2MEEERICBNTLRS
HCTHo7z. b, EEINV—TORBEEE DXA ROREZ, M2 - bIZHERT 5.

zZ =

VEAE, PUEEE) I BIERER) (i, NL—FR—, NAF v bRV E) 2EEITo A
R— VBT TIE, &%, B, TR EOFEE (BMD) A e 4 2845 E 5 Twv 5 (Breban
5 12011, Tenforde & : 2011, Maimoun & :2013). —7, IEfrEEE) (OKik, K3k% &) ZHild 728 F T,
Lo BMD S HERIICE & T2 UL S 115 (Nikander & 2006, Magkos : 2007). AWFZE T,
FA A O BB R B E DWW T O R A R 5,

Kik#E (BEZIV—7) 2BV, B L, HRIRIESHREIEMICAEIE L, M (B
PR (HAR)) IAZICE, 72 ZFRN5HI22nTid, EMMOEBENEE 2 L£25
N5, F/FAUBEES V-7 ThoELREHEL T 2L, LTM, Hilii BMD, 42~ 4 [ (L,~
Ly BMD - PR VA EIZE <, KREEEE BMD ZHICAETIERWb DDA o7z, ZOFEIZE L T,
KATIZFEND G LELREE)E — 2 > MlAEHER IS ED LT, Bk BMD X HEIZ & < KBRS
B BMD IZR RN E A R T AR SN 5. F KRB T, RIS E A L& B A50bH )
LTV EEHHETLEEZOND. TN OEMIE, BEDTATIHIZERE R & b AA—3 325 (Magkos
5 12007, Tenforde 5 : 2011).

e b RBREERE T, aHIREEICH LIRS G ZI A o 72, [ D& 7V — 7 OKikE: & o i
Jkd & B THHAH, FELEHEENHOEHED BMD I2DOWTIE, HWweT 580535500 (Hind 5,
2011), 4= - E M@ BMD I3 & §2HiE S 2 < (Mudd 5 1 2007, Barrack 5 :2010), H - Eiini]
DO RAKTICED BN FHOBE» ST 5 L, EMN%: BMDZ R LV EETH L LEZ LN,

FEREIIBTUE, A HEEE & K L C LTM, Hilii BMD, L,~ L, BMD * PR 2"\ 9 N b FRE L EHE R
L7z, SOMICOWTIE, FREEPEINPOERELEN 2B TH Y, Az &2y OFHmaL
FHLTWAUREEZRIEL CTBY, #ROME L b —33 5 (Breban 5 : 2009, Tenforde 5 : 2011). — 77,
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[l UEE 7 V—TONL— K=V - N2 v bR — Ve & OB CIR AT BMD 25 =I5 <, /N A
gy PAR—IVERIZI L BMD A B o 72, BB TH 2 FEICB VT, &) bIFHIEEIC
B Z N3 55 RKREEEETIDNND D, BMD BEFRISFIHEIN/- b0 LR SN L.

NL—=R—= )V - NA7 v PAR=VEIZBWTIE, WInb R L, &5, LTM, # BMD,
KR SEES BMD H EI2E <, BRIEREABEICRr 072, £7230 — R — VEETIIRIRRE & i L C,
Hilii BMD b A& 2wz R L7z, Migiiddd L TS CH ), N —R— TS HIZHIBED
FHEMEZRLUEINL. TS OHEN P OWEN 2 EE AR, SRH - SERBIIE KB r S
Z72#Zz 515 (Nichols 5 : 2007, Carbuhn & : 2010, Tenforde & : 2011, Weidauer % : 2012).

—7, L EFTOLSRORAEOHFHN TOHATIEH 525, NAT v MR- )IVEETIZ4 S BMD H34F(1C
EC, TOPHEFLEHMICB W TREMELZ /R L7z, M2 D IRT O N2 kg E S8 0F §
LA E L7 THRAOBHSAISIEE K TH Y, WAy MR- VKL S bBRo THERZ %
FBid5 LT, #LAEEEEO—D>THLLEZ LN,

¥ & &

B RFLMEAR— VT, WRELEOF364 12K L, DXA & 72 S - 5% (BMD)

ERATV, LHHAEE B - SN IBHRE L, DT OHIR 21572,

L. REBEICB WL, RHREE L AEIRRESHE RIS, LM (BRI E (HRE)) 3FH
BIZEPo72 (LT3R Tp<0.05). FoME#HECIEELEFEREECEL, LTM, §iliBMD, L~ L,
BMD - PRIZAEIZE D> 72

2. P L RHEERECIE, KR L IR L CHRIBIES B LR L7
. BRI BWTIE, dEEEEICIH L LTM, milE- L~ LBMD, Ly~ L,PROVEEIIEN -7z, oL —
RV - NZATy PR—VHEEORBIZBEWTYH, FEREORFNE BMD TldWi b AR &S HEE
gans..

4. NL—=FR—=)VHE- N2y PAR=)VEETIE, BB IS LIRIRII RIS IR, &FiEE, LTV, 1 -
KERESEA BMD (A E A EEE /R L7z, T2, N —FR— VBT FREE & Ll L CHilE BMD 2%
BIZE L, NAT y PR VBT ERERICI L, KBREERTHE BMD A EICE CEg SN 7
B, NAT v PR VHEOEEHEEZ TR TCOMTORSMEEZ R L7

5[ A 3Ci#ER
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