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o MBS ME2ot 28 )& SE(Crove,
1992; Fehling, 1995;Nordstrom, 2000;
Tsuzuku, 1998).

o NE2s0| HIME 28 20 =2 2 1(28-
50AMI2 04 25H)(Ulrich et al., 1999).

o A& Metes g (Dalsky et al., 1988;

© Minaire, 1989; Heinrich et al., 1990;
Nichols et al.,1995).
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AFEDl SOl 28 zI =2 E(peak bone

mass)2l 85 %Al =&

o OIXte HAR2= 18MIIKl & 90 %2 =IH=22
20l == (Rizzoli et al., 1999; Teegarden et
,1995).
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Methods :

2. Bone Mineral
Density
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-BZ.IHa.Zﬁﬁl 12:59 [92 x 1881
Hologic QDR-4508C (S/N 47821C)
Right Hip V8.26f:3

45.7(1.888H) 5.589

K.S5.S5.I NATIONAL FITNESS CENTER

AB5028186  Wed B2.May.2881 18:45

Name : KIM L.L.
Comment :
I.D.:
s.s.8: -
ZIPCode !
Operator: CHS Weight: 508.98 kg
BirthDate: 86.Apr.82  Age: 19
Physician:
Image not for diagnostic use
TOTAL BHD CV 1.8%
C.F. ©.948 1.811  1.000

Midline C 88,106)-( 26, 56)
Neck 49 x 15 at [-24, 141
Troch -15 x 36 at [ 8, @1

Ward’s 11 x 11 at [ -6, 6]

B
HOLOGIC

Region Est.Area Est.BMC BMD
(cm2)  (grams) (gms/cm2)
Neck  4.08 455 1.114
Troch  7.42 6.97  8.939
Inter 16.17  17.99  1.113
TOTAL 27.67  29.51  1.866
Vard’s  1.82 1.18  1.148

K.S.S5.I NATIONAL FITNESS CENTER

Ved B2.May.2881 18:45
KIM L.L.

£ Right Hip
Reference Database o

vxw
hivbatioNDODR

LT T T T

28 38 48 5B 68 78 80 98
fAge
BMD(Neck[R1) = 1.114 g/cm?

peofonss DR z e

1.114 +2.91 1392
(22.8)
Troch 8.939 +3.89 147z

| (25.8)
lInter  1.113  +8.79 111
(35.8)
TOTAL  1.866 +1.87 125
35,
’s 1.148  +4.53 172z
25.8)
« fge, sex, and ethnicity matched
T = peak BMD matched
Z = age matched TLK 25 Nov 96
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Operator: CHS Weight:
BirthDate: 86.Apr.82
Physician:
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K.S.S.1I NATIONAL FITNESS CENTER

k=1.143 a8 =

46.3(1.0888H) .949

a L
-62.May.20081 11:41 [95 x 116]
Hologic GDR-4588C (S/N 47821C)
Right Hip U8.26f:3

Wed 82.May.2081 11:48
KIM D.H.

81-85 Sex: P
=) = Ethnic: [
Height: 162.88 cm
CHS Weight: 48.88 kg
BirthDate: 15.Dec.84  Age: 16
Physician:
Image not for diagnostic use
TOTAL BMD CV 1.8%

C.F. 8.948 1.811  1.660
Region Est.Area Est.BNC  BMD
(em2)  (grams) (gms/cm2)
Neck  4.27 3.57 0.837
Troch  7.89 5.78  8.815
Inter 17.86  18.58  1.836
TOTAL 29.22  27.85  8.953
1.01 0.777

Ward’s .78
Midline C 94,126)-C 26, 66)

Neck 49 x 15 at [-24, 18]
Troch -1Sx 43 at [ @8, 81
Ward’s 11 x 11 at [ 1, -11

===
HOLOGIC

£ Right Hip

K.5.5.1 NRTIONAL FITNESS CGENTER

.

CET

SOOI OD R

29 39 48 S50 60 78 88 98
Age

BMD(NeckIR1) = 8.837 g/cn?

J  Wed 82.May.20801 11:
Name: KIM D.
Comment :
I.D.: 21-85 Sex:
s.s.@ - Ethnic:
ZIPCode: Height: 162.88
Operator: CHS Weight: 48.88
BirthDate: 15.Dec.84 Age:

Physician:

ion  BMD T z
8.837  +8.32 184x
22.8)
8.815  +1.82 128
25.8)
1.836  +0.25 184z
(35.8)
8.953 0.8 112
s ©8.777 +1.83 1162
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3. Body Composition(Inbody 2.0)
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Table 4 Bone mineral density & Sports
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o Y, Vitamin D(°d%)
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Schematic representation of various loading modes
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COMBINED LOADING
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UNDER LOADING ‘

BEFORE LOADING

Tensile Loading
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Torsion loading

=dd-ggd &89

(strain—related potential)

o Wolff(1892)2l & &

HE M M2 (strain—related potential): 2
2, DY I -WER BN [0} M9 &4

y 2

Sufficient Stress

o stress of 25-40 Mpa(1 N/mmz2= 1MPa) is
sufficient to maintain the correct levels of
bone.

o If the bone is under—stressed for
prolonged periods of time, bone wastage
will set in, and the bones will become
thinner.

o This can be an issue if a patient is bed—

ridden for a long time, and during space
travel.

&M et (shear force)

o (Fukada and Yasuda,1957).

o WA ZANANE 02 & SO A BEA(shear
force) 0| JtZ& C®R 8 (poezoelectrical
effect)S LIEFHCE.

o WP XXA SLH SUE L
n &2 X
(crosslinkingstructure) 2t 224
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LtELE .

o Compression-23- 20401 £71

o Tension-%2-2 g4

Compression Tension

3o AE Hitensile

wE Jo-ALE:compresion

JOGGING (2.2 mss)

WALKING (1.4 m5s)

STRESS. 10
ensite
T coupressive 8
...... SHEAR EXTERNAL ROTATION)
E 6
\\ 7,
5 H 5

sTREsS

- ® o .

STRESS (MN/m?)
STRESS (MN/m?)
S

2

2o o

HS  FF HO s
HO T0

»

5 s 1s10
T _on S
217|9| =5t 5} EERIEEEEE
———




ohgr 2] H § -ﬁ 2832
Impact »
oiL Xa;Ql §'qOI gﬂéEOll gXaK:I'O.I_ %Ug% Dl*.{l"-? _ .
~2 i i R ,
1500 9] 502mICI’O ;tralﬂ ’:CF,O;St I—] 287 3cma & 2| Tecma 75 20|
=AZA otXl0l Zele 2ot §&
AL
557 = || a
—/ (=] =
25M/5 E 1 6 —q
55MIS }\l VERTICAL FORCE -
/\ 1 5 5
\ 5| Lt L\
24
(W) gl- EI' ' A \
3.5 M/s - 6.5M's 0“ Lt \ . ~ . TIME
3000° = 1 2 bed
/_\ |I|' = VERTICAL FORCE
1000
= sl prssive
01 0.2 03 — = 34 -
= § ACHIVE
asms =3 > :
| 3 " TIME
c? 2 b
—J —'?— Flgura.- 1 lon of thg bety active and passive
T 6'. load (iwo-\egged standing Jump with ;ylnd:yp_ and landing on the
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Distribution of compressive and tensile stresses in a tibia sub ected to three—
point bending

Contraction of the triceps surae muscle produces high compressive stress on
the posterior aspect, neutralizing the high tensile stress
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