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ii - Maximun Heart Rate
iii- Leg Curls

iv - Shoulder raises

v - Back extension

BMD (aal3dl s 2055 slacallas 31 s5ssl

o> o o JlasgS oo o By G alad 5o (Ol sa5l
S wlaals Glas abis gladallbhs ol sad cnls
Joad cnals gbls glacallas b (YL (Siewes BMD
et ca Kool PTG Sae a5 T 5
soTLE (lpdsy wiile) wiieua shyan Ly slajlis b S
Comne iy Jla oo Gl sl P callad g (5
NSO P B W R SVRCIVON . SUSPR A P AN
Bl W, L8 4 Gyl S ) oSl 5 (Sl sAiul
o3 il ply OIS b Suse)T saas 500 o LIS
© ool ol gSes (Jeglie (s wolee
Slea S L, adallhs yidus Gl ool Lo Caas e
olude 4idais glaglsaianl 5o Sa callas )«
Ongan lasaaldn cpl o T dilis polaidl S50
S Jlagl b P slsas 0ol 5n Slepa sladalllas 5o
WIS s s g HBS 33155 costhe o sad slas KAl s pe o
o Las a3 wil S el T 3 sasdie Logac (K 5k
sy Mo Mgt aladl alaiil ohge 0 daels s
wiieas welHI€ (Kl 5 oy U5 5o € plagi) s sad
LTl pledtal n Sy S8 (Sl 3 G
1ol slacullas) g5 cluie Ylaial Sl usay b Jla gyl
Jodus " tline slacallas cut 5 (035 Jas3 cuale
0% cdileas Ol atal QS 3 Hu (Sl slag,Eole oin
callad o0 aldS aSenl a) 00 oo (Slain 3818 Gl S
O ) G alsS e (Feslie 5 FelEiul) 555
€ ol sad LIS Jle glsie 4 ol icaslis
o (Siean s BMD (aalidl ca (pidos slage
Sl s gual o € s o wipde (S ol

TEYA-FY

A os s ol Olsaiusl 5 558 slas g BMD (il 50

FYHY L W (e . -
.._\.i‘bd‘)s uu\)‘\)s (R

sl o By Gaea o
5 8 Hu sud sw gy calews G (Y00 F) LIKaa 5 aua
5 ad saabine o sSae sddal, o aliin oKws 50 BMD
SR sy 3 P Sidm Glase 5o bA Hlals Guiaas
03 8318 (oS (YY) GLKas 5 55k gealllas o

V.02 BMD jigs Bda e o Jsars loso b danlis

i- Bone Mineral Density



YAV Ol s BMD 5 sjlga 9 oglis slafi)ys

IS 5 (ool g 45

Soay pae oo JWS G e Sad i Sia
o5l i oo laiie (Ske 5o AR O ouls
o slaguly,ls SalbT Glosea sgde 4 (Lol Osedl)
slasals o VAR 3 Jeals polie o el i a5 S
05051 Db soliienl b o s K 4w 58 (5051 a5 Gl Tom

i JalaS 5 4503 70 olisabl phs 5 1y

Laaisly

L uJAJTu:\& lassls Guufllo DY PNEN GLAQL:__

eosd g g8 oA oS s olas (VL) edTom

09 oluine luad ulas) Cae (SelEia) 5 e slie
(P<+/-0) S5 so 5588305 5550 alss BMD

*
11
W
3
4 09~
% 07
>
3
i)
’%\ 0.5 -
0.3
Ol iy
e e

BBYEEES

S Sl )5.3 “© ‘::)Y ale ‘Ale_}‘ ‘5‘&‘&‘4 Sy b ‘) (A.Ail
Lo obal cada S tagsy @loal ST 31 U8 aia
O3S 058 L3 dudin LIS S s s gD
GoSesll il i, Bab eSoa sa Lo el
8508 ki LSS o5bss S Hb K Gaa Y LA LIS Gl as
(o ollad G 5a alasl ) aiia \Y (galali Lo sals
Voss S oliaal

65 e oda Gob O gleaial it &S
L1 sl e 5o aollivd Gis, 4 s (DEXA) oSl ast)
5 Ol oleaial (o8 (LS) S B s L4 G
M sl (o) acba sl

L Lassls ala Jloss pudss 5 Olisebl oS 31 G
slasaly Tamsl (5 g yual - g S gl S G ses] 51 sulanl

& Oseo) Sl b sy S 58 Gsedow 5 ool

Ol B esla J_as

BBYEEES

09000t o e Jlaias S glis * g 9a3Tm 9 se3lola Ha 09,8 du lgadudl (Suse (JSa jualle -) lagad

(P<+/+0)



AN gt g o (g0 lod ‘/*-‘b-’./'é’ soss°  Olpl pulelio 9 jyL9)3 32£ ignlao YAA

o
%
|

Q*

Q
c.q
cf é
oS

ES

|
¥ .
—
|

(s e Sl )0l gl s S

|
~
|

Ol B Geslia B JAS

Q* *Q
N
L L

oy o5 8 T -

Gl il ju la e & glis Salilal ¥ Ly 9o 3T B (9031 as (saliald ;u69 )3 dus pa 2ud 90 BMD ol juadsi - Y s gad
0305 s B (90 Ly dlols ju BMD pulis o cne &l jaads SiLLad Q (P<4/10) J i3S 09 S 4 cawsd BMD

e b s ol (K56 Lyl gl G085 6l s
ad BMD (ial8h Sooad g ook i 3Kl
A< ol T plie sladiil aa 5 U oiapas Ll Gl 5a
Wise) (59 BEBS oS D sl S s sl e bl
Gl 5o soliinl uhse Jusd AU ssmps Wb
Sad g oae Ll 51 JBY (SeslEe 5 o5l sa slac sl
Jlael HL Slae 5 0 gt alad) (iluuglenes dagy 5o (5lal
Ol ey (g3l 58 L (pHaS B se D e sl
(Y+0V) ohlan 5 Gsmlargaadllas dus)y Cpl o aal
A Feslie s L Glinpleaia (oS usse o

dose o3 S dla o wndly wald sy S U cuwd g
Olo wld (Y Llosed) o saalie ol ool (e 5 oS
aals o5 S 4 cund e slie 55 S olmas o Ll S
il Wl 55 co oS uly by Sl ) Blpall o s YL |,
Loaal g, ool @ mul 5o gusd glac,ls 5
Voo s gdallbhe SO o o pd G K5 blial b wb
O3 steling Sy a8 Ol ey Lol cad s JS BMD
53 JSBMD s (5580 gaa (005 paalS sl 4 (3,58
Ll b e o € ks sualie a5 BMD L

(P<+/+0)

o9 844 6_):55:)‘.33‘ GLAUAALB Qbﬁﬁ Ly uf.\%‘uh

| bJ.AT \ J‘JJAS B ‘5\9; L

3 oolie) USS 550 50 58 4S cal SS3 4 adY il o

29 @l e ol puad dallas fpl o suliiuil o) 50 (53] 5o
Slasl s g 5 Ol Olsdial §asS e saali BMD
OLSas 5 Hsale line cod & dalllae S Ho B0 S
B Jlg8 5 S,08 glagp pal oae)lyu S5l G (Y -Y)
cans Sl slagp s g5 O (Sha ol sladil 5wl
08 Sl geu s GBS s BMD (ial3al Hu (3508
aallas 0T 5o Onigpd Mo S SLB Gsie g0l
Jlo S 51 Guy P (oS 058 5o S (guali BMD
@ Bl G Ll T 5 Gay Sl o il Gl
b lmule 31 olsie el ol 51 Ol aa 55 b saalie
Sloaiad Jolo o5k cabls 4 bgaye 15 0T 5 WS
Sl SO G Ay ol (SOl bune Ol pndd 4 cad
sad ol sea w50 bdallae pla jo cule Sl S
S oy 3 ssdoe saead 50 bdallae Gl 5o T el

IS5 55 59 oa Ylaial s g HI€a5 55 sue aldl La S se )]

i- Habituation Effect



YAQ O3 BMD 5 jlgn 5 oglds sla i)y

IS 5 (ool g 45

wle placp s (b il oo Ola plsaial sl
Sadiy glacallad bl S (Olaga 5 olanels
L o slacasd ploa Olas 5o ol (Sae wiiius
oo il aalid plsaial oS5 pubu SiSla @ @l
GO (Y2 1) SOy oSl 55570k 0 a5Y Ll aen
(Hoaial Sooad ol (gls a0Y LS Jilas ool s0 S
pladl Al Jy ol Gus 035 sl YO ) YL
2 8,l5 S O gs Gl 5 5 o], wiile placallad
sl T 31 S (oS Lo 05 sl LasB gl st
Syt golind aa o ol Llads KV NS -V I PRFLS
sallas 5o o wodle o Taals ( Ssatul slad sl
S L Fae slagi € el sad 318 T K
SOl HLES Gad sl s Qs 5 G5 8l S i
Sdla 50 70N 5 70 @i @) Bediee Glsaial
VY o ) el YL L LT HLs o el o s
(Galial Gl o wld oS s oo sl 4l sl (VYOS
2 bl & s Seglie slag s i 58B cle
SulE G by ol oleaied (a5 s0al BMD uis
O alad) alaa ol saial @ susly HLaS SIS e e o
OlKes 5 Subig,y Solinen ogde & aal slags 8
ok Jlel IS sladay wles S a8 (YY)
sli Yosd o BMD idw Galydl se otssli S
L el (S 5o Baesl S 5 HISSHL Jlael caale
oSl Gsn Lol ol sut Haie plaatil opia wanS
Llial cS L wb ol sudi alasl dus) Gl 5o calions
s e S5 T @
pdy 4 e (phgladily jo S oS o 5ol
BMD (al3dl s (Odasa) (ol Gssd 583G wssa g0
alail 5o YL S lla o o (go) selen Jhows saals
59 45 4T wiile ol ol Wl cual 00585 €0 dacullas
3525 O Sl wsdiee sms SOl 5 g Al S
Lol gl 4 Sopl boaal JEsl S e
sealllas sladisl S0 Ol 4 a0 aladl G Jise 00
relienl slag s S s 4 5B 5l wsse ool 5o Lo
BB e ol 5s s 5Se culea gu JS BMD
Ol 09 e (S Ss e dse b antie LB Lagy yaS
Blaie 4S8 w38 GBI (Y +0) GhiKas 5 ¢ parle Ll
0% o OB sl mlais o gile mad b s 5o80ly (oS

oo pladl Yo € Oinpa Ml oo GRalDE) 4dl G5

S ol S50 adY ol ol po asls Sledas (saallls
e s Gl & dallhe ol alas) sae Jsk Lo
Ol oleaiad Gu S 5 5 s4ali BMD s (V Llosa)
BMD sulie olyuis ol3se osa 5 ad olasl wald 55 <
Wl Canlis (Gsedlm © caed Gsedloy o Lasy S
85,8 BMD s fiae 5ae (il 38l) el gl oS 0 g o gu
S 53158 S 580 5ol pae Lol Jole (aals
sladitly 4 KO S L pse 3 sl wall sy S 4
ose o3 teslie s yal S 0 gl o sualine dalllas oyl
(Dhine st (ds) st 8B ol olsaiul uS 5 5
il Gl SBS Gl Shald asls (5108 oS 4 s
LS alle clidas guallae b o 0 1) yala gallas
5 Jaial (Y- F) SoSas 5 dia (VYAY) olKas |
oY 5 TN 0) OlKe 5 g S (Y0 0) OlKen
slagnss st 588 s e (Y00A) GlKen 5l
o Folsd il b 5 geuas (Sollial 4 cod o 5l8e
3850 Ko o)l ol o cls sewaals (Y 0V) ol Kan
Yo U olsaiel BMD & oS (3,038 (1484)0), K00
e Gl L (s auli oo GRID ia 5o s s Bads
(V+0F) OllSan 5 wiun TS b (g omid Llalie ol g
Sl (Kae (08l S 50 (65500 3 91aS 4SS Wilau S o Ll 500
L oS A8gie |, (el oS5, 5o ol saiesl JSA5
Koo ole & Tt Lgleatal e e N5 Gely
o el 5 sulsy ltie ¢ Reliind slacullad alasl 2K
Ololis 5 sl pds BasnS Baob ) alS o355 4
Slagi (o353 ol 0 Tanbe GBAIS (53 pul e
Oseo0d Wl (Goa mlS plan 4 Gulaa S sa
Oud i ol e € Bede Jld sk
el Gl sl olsatal aund wBIS 5 LacaaS gl
Sb S Sae ok 4 S Gl by el B a5 e
OBalS Jo¥a 5 (S5 aa Gl il 5 a sl e Al K
SV sb slacslas G888 5 Slsail Saxs ol go oSI 53
sl
8958 o9 calllae (pl 5o Sl 4 e b onlnly
BMD 5 (5558 @lymid (5548 89 8 4 cud JelEi]
k) ad saaliine 5 slas e 50 5 Ol Glsadad oS
S o g8 1 (5558 (RS gaaa 58 Gllas gl (Ola e
ale 4 eglie slags s S aw oo HBS 4 s )
ialae Some S e sl Laglsdial s € oYL L



174 DY = aia J"Jw ‘/*-‘b-’./'é’ soss°  Olpl pulelio 9 jyL9)3 32£ ignlao Y4 .

Sose o Ylaal o€ uls olas dalllas o) K slaasl

9 oo slagis 4 AR st s g il
el € uHls ssay glbea n slacpla (el
Oloos b oSy w5 siutelin Lo Blgee gl
Jaol boasd a8ls S5 sl lsainl (S oley
Wise) (pl 53 FEBS oS gl S ssdiee sl
s & o Ll Jlael bulyd 5 Hlae 5550 5o S

wl Jae 4 5LagluSs (n el 30

References

1. Shin H. Hur N. Pender H. Jang HJ, Kim MS. Exercise
self-efficacy, exercise benefits and barriers, and
commitment to a plan for exercise among Korean
women  with  osteoporosis and  osteoarthritis.
International Journal of Nursing Studies 2006; 43: 3-10.

2. Pouilles JM, Tremollieres F, Ribot C. The effects of
menopause on longitudinal bone loss from the spine.
Calcified Tissue International 1993; 52:340-3.

3. Shibata Y, Ohsawa I, Watanabe T, Miura T, Sato Y.
Effects of Physical Training on Bone Mineral Density
and Bone Metabolism”. J Physiol Anthropol Appl
Human Sci 2003; 22: 203-8.

4. Bergsttom I, BM. Landgren, J. Brinck / and
B. Freyschuss. Physical training preserves bone mineral
density in postmenopausal women with forearm
fractures and low bone mineral density. Osteoporosis Int
2008; 19:177-83.

5. Figard H, Mougin F, Nappey M, Davicco MJ, Lebecque
P, Coxam V, et al. Effects of isometric strength training
followed by no exercise and Humulus  lupulus L-
enriched diet on bone metabolism in old female rats.
Metabolism 2007; 56 : 1673-81.

6. Kelley GA. Aerobic exercise and bone density at the hip
in postmenopausal women: a meta-analysis. Prev Med
1998; 27: 798—807.

7. Kelley GA, Kelley KS, Tran ZV. Resistance training
and bone mineral density.in women: a meta-analysis of
controlled trials. AmJ Phys Med Rehabil 2001; 80: 65-
77.

8. Martyn-St James M, Carroll S. High-intensity resistance
training and postmenopausal bone loss: a meta-analysis.
Osteoporos Int 2006; 17: 1225—40.

9. Thorsen. K, Kristoffersson. A, Lorentzon A. The effects
of brisk walking on markers of bone and calcium
metabolism in postmenopausal women. Calcif Tissue Int
1996, 58: 221- 25.

10. Wallace BA, Cumming RG. Systematic review of
randomized trials of the effect of exercise on bone mass
in pre- and postmenopausal women. Calcif Tissue Int
2000; 67: 10-18.

11. Wolff I, van Croonenborg JJ, Kemper HC, Kostense PJ,
Twisk JW. The effect of exercise training programs on
bone mass: a meta-analysis of published controlled trials
in pre- and postmenopausal women. Osteoporos Int
1999; 9: 1-12.

ADA

BERCK T LSL&M-“.E.A ‘):.Ail:\..' o &dlAC)ﬂ‘ L) NCIV RPSEW-

x5 S sbaplal geiwlie solse Ho Sy Gl
S50 gbse 53 BMD oS ol ol 5 K il T 55
O Jodee LS ok S 5 Gnl 4 vl SSYL (el
aladl b olyen cuus o (stual BMD ul33l) Lasaalie
oy 4 5 wlwle BL aalal o eliiul glags S

bl ot oo el 4S sy e

12. Chein MY, Wu YT, Hsu RS, KAT GS.Efficiency of 24
week aerobic programs for osteopenic postmenopausal
women. Calcif Tissue Int 2000; 67:443— 48.

13. Fehling PC, Alekel L, Clasey J, Rector A, Stillman
RJ.A comparison of bone mineral densities among
female athletes in impact loading and active loading
sports. Bone 1995; 17: 205- 10.

14. Kohrt WM, Snead DB, Slatopolsky E, Birge
SJ.Additive effects of weight-bearing exercise and
estrogen on bone mineral density in older women. J
Bone Miner Res 1995; 10:1303—11.

15. Morel J, Combe B, Francisco J, Bernard J. Bone mineral
density of 704 amateur sportsmen involved in different
physical activities. Osteoporos Int 2001; 12: 152-7.

16. Lee EJ, Long KA, Risser WL, Poindexter HB, Gibbons
WE, Goldzieher J.Variations in bone status of
contralateral and regional sites in young athletic women.
Med Sci Sports Exerc 1995; 27: 1354 61.

17. Risser WL, Lee EJ, LeBlanc A, Poindexter HB, Risser
JM, Schneider V. Bone density in eumenorrheic female
college athletes. Med Sci Sports Exerc 1990; 22: 570-
74.

18. Heinonen A, Oja P, Kannus P, Sievanen H, Manttari A,
Vuori 1. Bone mineral density of female athletes in
different sports. Bone Miner 1993; 23: 1-14.

19. Heinrich CH, Going SB, Pamenter RW, Perry CD,
Boyden TW, Lohman TG.Bone mineral content of
cyclically menstruating female resistance and endurance
trained athletes. Med Sci Sports Exerc1990; 22: 558- 63.

20. Petit MA, McKay HA, MacKelvie KJ, Heinonen A,
Khan KM, Beck TJ. A randomized school-based
jumping intervention confers site and maturity-specific
benefits on bone structural properties in girls: a hip
structural analysis study. J Bone Miner Res 2002;17:
363-72.

21. Tsuzuku S, Shimokata H, Ikegami Y, Yabe K, Wasnich
RD. Effects of high versus low-intensity resistance
training on bone mineral density in young males.
Calcified Tissue Int 2001; 68: 342-7.

22. Rahimiyan mashhadi. Maryam.The comprision of
referred & unpreffered hand BMD in Iranian national
female athletes. Olympic 2004; 25: 107-18.

23. Davee AM, Rosen CJ, Adler RA.Exercise patterns and
trabecular bone density in college women. J Bone Miner
Res1990; 5: 245- 50.

24. Gleeson PB, Protas EJ, LeBlanc AD, Schneider VS,
Evans HIJ.Effects of weight lifting on bone mineral
density in premenopausal women. J Bone Miner
Res1990; 5:153- 8.



Y4\ O3 BMD 5 jln 5 eoglds )55

IS 5 (ool g 45

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Hamdy RC, Anderson JS, Whalen KE, Harvill
LM.Regional differences in bone density of young men
involved in different exercises. Med Sci Sports
Exerc1994; 26: 884- 8.

Karlsson MK, Johnell O, Obrant KJ. Bone mineral density
in weight lifters. Calcif Tissue Int1993; 52: 212- 15.

Lac G, Cavalie H. A rat model of progressive isometric
strength training. Arch Physiol Biochem1999; 107:144-51.
Laura A Colletti, Jeanne Es, Leonie G, Judith S,
Norman H. B. The effect of muscle-building exercise on
bone mineral density of the radius, spine, and hip in
young men. Journal of Calcified Tissue International
1989; 45: 12-14.

Pruitt LA, Jackson RD, Bartels RL, Lehnhard
HJ.Weight-training effects on bone mineral density in
early postmenopausal women. J Bone Miner Res1992;
7:179-85.

Snow-Harter C, Bouxsein ML, Lewis BT, Carter DR,
Marcus R. Effects of resistance and endurance exercise
on bone mineral status of young women: a randomized
exercise intervention trial. J Bone Miner Res 1992;
7:761-69.

Stengel SV, Kemmler W, Pintag R, Beeskow C,
Weineck J, Lauber D, et al. Power training is more
effective than strength training for maintaining bone
mineral density in postmenopausal women. J Appl
Physiol 2005; 99: 181-88.

Sugiyama T, Yamaguchi A, Kawai S.Effects of skeletal
loading on bone mass and compensation mechanism in
bone: a new insight into the "mechanostat" theory. J
Bone Miner Metab 2002; 20: 196-200.

Bassey EJ, Rothwell MC, Littlewood JJ, Pye DW. Pre-
and postmenopausal women have different bone mineral
density responses to the same high-impact exercise. J
Bone Miner Res 1998; 13: 1805-13.

Salehikiya A, Khayyambashi Kh, Marandi S,
Banpharvari M.Chronic effects of endurance, speed and
resistance training on BMD in elite male athletes.
Olympic 2008; 43: 7-17.

Bellew JW, Gehrig L. A comparison of bone mineral
density in adolescent female swimmers, soccer players
and weight lifters.Pediat Phys Ther 2006; 18: 19-22.
Maddalozzo GF, Snow CM: High intensity resistance
training: effect on bone in older ‘men and women.
Journal of Calcified Tissue International 2000; 66: 399-
404.

Magkos F, M Yannakoulia, S A Kavouras, LS Sidossis.
The type and intensity of execise have independent and
additive effects on bone mineral density. Int J Sports
Med 2007; 28: 773-79.

Wolman RL, Faulmann L, Clark P, Hesp R, Harries
MG. Different training patterns and bone mineral
density of femoral shaft in elite, female athletes. J] Ann
Rheum Dis 1991; 50: 487-99.

Bayramoglu M, Soézay S, Karatas M, Kiling S.
Relationships between muscle strength and bone mineral
density of three body regions in sedentary postmenopausal
women. Rheumato Inte 2005; 25: 513-17.

Bergstrom [, Landgren B, Brinck J, Freyschuss
B. Freyschuss.Physical training preserves bone mineral
density in postmenopausal women with forearm
fractures and low bone mineral density. Osteoporos Int
2008; 19:177-83.

Holm L, Olesen JL, Matsumoto K, Doi T, Mizuno M,
Alsted TJ. Protein-containing nutrient supplementation
following strength training enhances the effect on muscle
mass, strength, and bone formation in postmenopausal
women. J Appl Physiol 2008;105: 274-81.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Park H, Kim KJ, Komatsu T, Park SK, Mutoh Y.Effect
of combined exercise training on bone body balance,
and gait ability :a randomized controlled study in
community-dwelling elderly women. J Bone Miner
Metab 2008; 26:254-59.

Miller LE, Nickols-Richardson SM, Ramp WK,
Gwazdauskas FC, CROSS LH, Herbert WG. Bone
Mineral Density in Postmenopausal Women: Does
Exercise Training Make a Difference? Physician and
Sports Medicine 2004; 32: 18-24.

Hind K, Truscott JG, Evans JA. Low lumber spin bone
mineral density in both male and Female endurance
runners. Journal of Bone 2006; 39: 880-85.

Schwartz AL, Winters-Stone K, Gallucci B.Exercise
effects on bone mineral density in women with breast
cancer receiving adjuvant chemotherapy. Oncol Nurs
Forum 2007; 34:627-33.

Maud P, Foster C; editors. Physiological Assessment of
Human Fitness. Champaign: Human Kinetics; 2006.
Simon von Stengel, Wolfgang Kemmler, Willi A
Kalender, Klaus Engelke, Dirk Lauber.Differential
effects. of strength’ versus power training on bone
mineral density in postmenopausal women: a 2-year
longitudinal study. Br J Sports Med2007; 41: 649-55.
Heikkinen, J, Kyllonen, E, Kurttila Matero E, Wilen
Rosenqvist G, Lankinen, K S, Rita H, et al. HRT and
exercise: effects on bone density, muscle strength and
lipid metabolism. A placebo controlled 2-year
prospective trial on two estrogen-progestin regimens in
healthy postmenopausal women. Maturitas 1997; 26:
139-49.

Kerr D, Ackland T, Maslen B, Morton A, Prince
R.Resistance training over 2 years increases bone mass
in calcium-replete postmenopausal women. J Bone
Miner Res 2001; 16: 175-81.

Prince R, Devine A, DickI, Criddle A, KerrD,
Kent N,et al. The effect of calcium supplementation
(milk powder or tablets) and exercise on bone density in
postmenopausal women. J] Bone Miner Res 1995; 10:
1068-75.

Nakata Y, Ohkawara K, Lee DJ, Okura T, Tanaka K.
Effects of additional resistance training during diet-
induced weight loss on bone mineral density in
overweight premenopausal women. J Bone Miner Metab
2008; 26:172-77.

Torstveit MK, Sundgot-Borgen J. Low bone mineral
density is two to three times more prevalent in non-
athletic premenopausal woman than in elite athletes: a
comprehensive controlled study. Br J Sports Med 2005;
39:282-87.

Zanker CL, Gannon L, Cooke CB, Gee KL, Oldroyd B,
Truscott JG. Differences in body density, body
composition, physical activity, and diet between child
qymnasts and untrained children 7-8 years age. J Bone
Miner Res 2003; 18: 1043-50.

Judex S, Zernicke RF. High-impact exercise and
growing bone: relation between high strain rates and
enhanced bone formation. J Appl Physiol 2000; 88:
2183-91.

Judex S, Zernicke RF.Does the mechanical milieu
associated with high-speed running lead to adaptive
changes in diaphyseal growing bone? Bone 2000; 26:
153-59.

Robling AG, Hinant FM, Burr DB, Turner CH. Shorter,
more frequent mechanical loading sessions enhance
bone mass. Med. Sci. Sports Exerc 2002; 34:196-202.
Rong H, Berg U, Terring O, Sundberg CJ, Granberg B,
Bucht E. Effect of acute endurance and strength exercise



AN s g o (soladd ool (5090

YAy

Ulpl pandgilio 9 j1y09)3 322 |galao

58.

59.

60.

on circulating calcium-regulating hormones and bone
markers in young healthy males. Scand J Med Sci Sports
1997; 7: 152-59.

Maimoun L, Simar D, Malatesta D, Caillaud C,
Peruchon E, Couret I, et al. Response of bone
metabolism related hormones to a single session of
strenuous exercise in active elderly subjects.Br J Sport
Med 2005 ; 39: 497-502.

Sone T, Imai Y, Joo YI, Onodera S, Tomomitsu T,
Fukunaga M. Side-to-side differences in cortical bone
mineral density of tibiae in young male athletes.
Bone 2006; 38: 708-13.

Proctor KL, Adams WC, Shaffrath JD, Van Loan MD.
Upper-limb bone mineral density of female collegiate

61.

62.

63.

gymnasts versus controls. Med Sci Sports Exerc 2002;
34:1830-35.

Akar S, Sivrikaya H, Canikli A, Varoglu E. Lateralized
mineral content and density in distal forearm bones in
right-handed men and women: relation of structure to
function. Int J Neurosci 2002; 112: 301 —11.

Senol Dane; Sedat Akar; Ibrahim Hacibeyoglu; Erhan
Varoglu. Differences Between Right-and Left-Femoral
Bone Mineral Densities in Right-and Left-Handed Men
and Women. Int J Neurosci 2001; 111: 187 -92.

Taaffe DR, Lewis B, Marcus R.Quantifying the effect of
hand preference on upper limb bone mineral and soft
tissue composition in young and elderly women by dual-
energy X-ray absorptiometry. Clin Physiol 1994; 14:
393-404.



347 /lranian Journal of Endocrinology & Metalolism Vol 11 No. 3 September 2009

Original Article

The Effects of Selective Resistance and Aerobic Training
Protocols on BMD in Untrained Female Students

Pouzash Jadidi R, Pouzesh Jadidi J', Azali Alamdari K',0jagi A2
'Department of Physical Education and Sport Science, Faculty of Humanities and Educational Science, Islamic
Azad University, Tabriz branch, 2Department of Physical Education:and Sport Science, Islamic Azad University,
Shabestar Branch, Shabestar;|.R.lran
e-mail: jpoozesh@gmail.com

Abstract

Introduction: The aim of this research was to compare the effects of endurance vs. resistance
training upon local BMD changes. Materials _and_Methods: Thirty-six young volunteer girls (age
22.66%1.56 y, BMI: 22.85+2.17), with sedentary, lifestyles, were selected and randomly divided to
three groups (n=12). The endurance group ran 36 sessions on a treadmill, 3/wk at 70 to 80% of
MHR, 40 min per session, while resistance training.included 36 circuit training sessions, 70 to 80%
of 1RM, 6 to 8 repetitions in 3 sets by 2'min rest in between. Results: Both the endurance and
resistance training protocols induced significant increases in the BMD lumbar spine, femur neck
and distal radius BMD (P<0.05). Although only resistance training induced significant variations in
BMD at femur neck in the control group, it was in the aerobic group that better effects were
observed in the back position (P<0.05). Conclusion: There are considerable differences in the
skeleton’s local BMD responses to different modes of exercise.

Keywords: Skeleton, Bone Mineral Density, Different Exercises



