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0 week Tx 4 week Tx 8 week Tx 12 week
EXp. O] X 02 X 03 X 04
Con. O] 02 03 04

0O,, Os= bone-related physiologic parameters & bone mineral density; O,, Os= bone-related physiologic parameters;

X= weight-bearing exercise

(Figure 1) Research design
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(Table 1) Characteristics of subjects

Characteristics 20, 19) Slo 0 1) tor X
M=SD / N(%) M=SD / N(%) P
Age(years) 20.56x .73 20.75 .93 - .64 .530
Weight(Kg) 55.2615.05 52.41+3.27 1.89 .068
Height(cm) 161.6315.01 161.2514.14 23 .819
Sleeping hours(hours/day) 6.25%1.13 6.4411.03 - 49 .627
Menarche(years) 11 - 12 3 (188) 4 (250) .50 77
13 - 14 9 (563) 7 (43.8)
15 - 16 4 (250) 5(313)
Menstruation pattern regular 14 ( 87.5) 13 ( 81.3) 24 .626
irregular 2 (125) 3 (188)
Family history of osteoporosis Yes 4 (250) 6 (375) .58 446
No 12 ( 75.0 ) 10 ( 62.5)

Exp.= experimental group; Con.= control group

(Table 2) Homogeneity test of bone-related physiologic parameters and bone mineral density between experimental
group and control group

Characteristics 2. (16) o (1) t
M-SD M=SD P
Bone-related physiologic parameters
Deoxypyridinoline(nmol/mmolCr)* 12.33+ 3.03 11.06x 2.70 1.25 .220
Osteocalcin (ng/ml) 2220t 3.67 2248t 4.71 - .19 .852
Insulin-like growth factor I (ng/ml) 299.52+68.52 310.38£104.98 - .35 731
Parathormone(pg/ml) 38.36112.23 50.33% 33.49 -1.34 195
Calcium(mg/dl) 949t 42 948t .32 .05 962
Phosphorus(mg/dl) 3.83t 44 392t 49 - .53 .599
Bone mineral density(g/cm®)
Forearm .553%.04 .540%.03 1.15 259
Lumbar spine 918%.07 .924%.05 - 28 783
Femoral neck .750%.07 762%.07 - 45 .654
Femoral trochanter .618%.06 .631£.06 - .63 531
Femoral ward's triangle .676%.09 .691£.09 - 49 .628
*urinary deoxypyridinoline
<Table 3>.
. orEle7A ! e
22| E gz /\E]_Q_ﬁ—}\]p/] :EL:_% A3 5to] A A = 3 a
2220ng/mloA D475 24.47ng/ml, 85FF 24.48ng/ml, 125 | s
T 26.84ng/ml2 F7I8I oM, 2T A 22.48ng/mlo] _- | oL
A AS4FT 22.35ng/ml, 8¢ 23.15ng/m1 1253 2344 |
ng/mle Wsksh= B WA AFTHeess dF o~ i
gozhie] sie] it AT tjxae it Aol= Dwemk  Awesh  Bweak 1 Zmenh
FolahA ki Aol uhe Maks oSl THE=744
A Z=H. =)0 = 5 o & A9 . :
p<.0005). A AFwahi-sol tieh Huite] weAg (Figure 2) Change of osteocalcin(Os)(ng/ml)
Al UERHF=3.29 p=024) 1259] AFHsFL =9 during 12 weeks

o
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<Table 3, Figure 2>. =
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(Table 3) Changes in bone- related physiologic parameters during 12 weeks

Physiological Grou Pre test Post test F(p)
parameter s M4SD M4SD Group Time Group+Time

Dpd(nmol/mmolCr) Exp. 1233+ 3.03 11.08+ 247 2.35(.136) 1.90(.135) A44(.725)
Con. 11.06x 2.70 1097+ 1.69

Osteocalcin(ng/ml) Exp. 2220+ 3.67 2684+ 529 99(.327) 7.44(.0005) 3.29(.024)
Con. 2248+ 471 2344+ 523

IGF-I(ng/ml) Exp. 299.52+ 68.52 263.44+ 8121 1.23(.277) 3.20(.027) 1.45(235)
Con. 310.38+£104.98 287.911£103.24

PTH(pg/ml) Exp. 3836+ 12.23 41.11% 14.64 .08(.781) 1.74(.164) 2.67(.052)
Con. 50.33t 33.49 41.44% 24.60

Calcium(mg/dl) Exp. 949+ 42 936+ 34 73(.400) 5.67(.001) 2.07(.110)
Con. 948+ 32 944t 24

Phosphorus(mg/dl) Exp. 3.83f 44 409+ 22 18(.679) 3.77(.013) 25(.864)
Con. 392+ 49 406 .36

Dpd= urinary deoxypyridinoline; IGF-I= insulin like growth factor I; PTH= parathormone

1253 26344ng/mlz UER oW o2 A3 31038
ng/mlof|A] A&4:F 310.67ng/ml, 8FF 302.16ng/ml, 1253
28791ng/ml= Yeht F HAok BF FAhshs A Heloh
ASHsl-sF Ay gzaite] 8F JdedaAPiEd
ZHE FEE o5k Alol7t giglen AFte] wE W=
A O K F=3.20 p=.027) At Hete] wEzAge &
s ggror s AFHektse] F AdaedfAH AR
FSEWste] Y-S vHA] gkSkti<Table 3>.
s s ER

FdAZE RN SEE WS PTH-Intactd] H3F%
E SAAVIERE e A2 A3 38.36pg/mlol A
43F 44.76pg/ml, 853 47.01pg/ml, 125F 41.11pg/ml=
e, R A3A 50.33pg/miolA AF4FE 3856
pg/ml, 853 48.69pg/ml, 1275 41.44pg/mlZ H3}s= HE
< Btk AFFaess I Tz EEsEE A%
T jZzTztel]l 3k Apolzk Gllar Altel wE WItE
FoBHA] fkskom Al Fuzke] AL §lloer
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5 Za9 shv AfTelA A¥d 9.49mg/dl, A4
T 9.24mg/dl, 8FF 9.27mg/dl, 12553 9.36mg/dlE W35S
Oz A8 948mg/dlo|r] AF4FZ 94Tmg/dl, 85
9.29mg/dl, 1253 944mgdlZ ®gksle] T A mF7}
2EE A%E UGtk AlSTskess % AEsEe
AATE 43 2ol7h gl ot Alztel] & W
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Zgo] foJslA] dgtorm g FFREeTo] IF AFEE

S vRA| Ptri<Table 3>.
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o] Fxo tdl A AEA 3.83mydl, HE4
3.88mg/dl, 8F% 4.02mg/dl, 1253 4.09mg/dlZE FEFS
27 A¥A 3.92mg/dlolA A34FZE 3.93mg/dl, 8
4.09mg/dl, 12F% 406mg/dlz Vel F JAd 257}
7Veke AEE Bt AFFekrss 3% 1Y vEE
Aezrel 83k xpo)7b glalont Alxr
GBI tHF=3.77 p=013). A|7137 Hk
Folgh Apol7t Qe r R AFFohe-

st FFE mIAA A3hTi<Table 3>
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Aghe] Fdwela AL 0.553gem oA 0.552g/em’ 2
0.001g/em’7}, ThZET-S 0.540gem’el|A]  0.538g/em’Z  0.002
glem’e] Wz} b A3 AFe Furnwste] ot
T RG] Aol folhA] gty @F =] Fd koA
A& o] 0.918g/em’oA] 0.922g/em’ 2 0.004 glem’ 7} T
2 0.924g/em’o)A] 0.926g/em’ 2. & 0.003g/cm’©] Z7}5ke] o)
QFF FUT WA F Fuzke] ook Aol lsith

e E R FUrs Ao 0.750g/em’e] A 0.740g/cm’
2 0010gem™7), URTFE 0.762gm oA 0.751g/em’®
00llgem’s ZHAEE Wbl glglot 7t Wsle] st =
Aekzke] Apoli= fFolahA] skt oiEIAATe] FUEE
A& o] 0.618g/cm’o) A 0.624g/em’ % 0.006 glom’7} Z7}8
HiE o] TS 0.631glem oA 0.615g/em’E  0.016g/cm’ 2]
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(Table 4) Comparision of bone mineral density(g/cm®) between experimental group and control group

L Pre test Post test Difference
Characteristics Group M3SD M3SD to) > (After—Before) e
Forearm Exp. .553%.04 .552+.02 .04(.970) -.001£.03 .20(.848)
Con. .540%.03 .5381.03 .92(.373) -.002£.01
Lumbar spine Exp. 918%.07 .922+.07 -.88(.393) .004£.02 .25(.803)
Con. 924+ .05 .926%.05 -.75(.462) .003%.01
Femoral neck Exp. 7150%.07 740%.07 1.56(.140) -.010£.02 11(.913)
Con. 162%.07 J751%.08 1.57(.137) -.011£.03
Femoral trochanter Exp. .618%.06 .6241.06 -1.36(.194) .006%.02 3.06(.005)
Con. .631%.06 .615%.06 2.87(.012) -.016%.02
Femoral ward's triangle Exp. .676%.09 .6731.08 .23(.824) -.003%.04 -.35(.731)
Con. .691%.09 .6931.09 -27(.791) .002£.04
*paired t
mabztel FUs AgFo] 0.676gm’o|A 0.673g/m’O% = Lee(200)9] ATolA 4%7] AF o)A AgeES AAF
0.003g/em’ 7} 7HAE Q. )2t 0.691g/em’™A] 0.693g/cm’ T FHAJAEQ SR EIASEA = FUeHL FETFA R
o2 0002gen’ FIRIYOL T AU Aol felsh <l HiSAse s uae Frpows ATl 4%
st 7] 979 BYYS SATH AT DAHAG
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Purpose: This study was done to identify the effects of weight-bearing exercise(WBE) on bone metabolism.
Method: WBE was performed for 12 weeks by healthy college women. Bone-related parameters were measured
four times during this period by evaluating the immunoradiometric assay and enzyme immunoassay. Bone mineral
densities(BMDs) were measured by dual energy x-ray absorptiometry before and after the WBE program. Data was
analyzed using t-test, paired t-test, x’-test, and repeated measures ANOVA. Result: Osteocalcin, a bone formation
marker, increased more in the experimental group than in the control group based on the interaction between time
and group(F=3.29 p=.024). Little difference between the two groups was found for the other parameters: urinary
deoxypyridinoline, insulin-like growth factorl, parathormone, serum calcium, and serum phosphorus without showing
any time interaction between the groups. The femoral trochanter BMD rose in the experimental group while that
of the control group fell, showing a significant difference for BMD(t=3.06 p=.005). However, there was no
significant difference between the two groups for changes in BMD of the forearm, lumbar spine, femoral neck,
and femoral ward's triangle. Conclusion: These findings supported the WBE is beneficial for increasing bone
formation in college women and long-term application is needed to substantiate the effects of WBE as a
intervention in promotion of bone-health.
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