[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

olp!l 188 buo g 4% pole alxo

O3 30 ol gl Suzme cobu 9 <o 55 S ALl 1 g w9 0gae B o il 81 LT
0,105 ooyl 9 ghciwl 49 Mo Ay

O FlanS Sgme & bl )Y 3L Slsiy oums oones Jool; e e sl sy Ol el o

slio 5 das pgle aSiils (a8 SlE wlio § ldas Sladsg guiwl (lbgmtils Slibed dieS Wwiss pyle caass 55 (597l [ Jghun odiung = 1
s.ebrahimof@sbmu.ac.ir | Ssg 5 g ! o)l 05 (siing dngeds (S pole olSiils « glae

Ol el sty S S psle oltils ¢ 1ié wlio 5 4,35 pole oaSiils 5iS LI mlio 5 shdas Slivisd g @S pele ) Lulis s - 2
Ol s st e (K pole oSl ol lio 5 4335 gl 0aSails a8 I wlio 5 (ol 405 i gl i poges S35 - 3

Ol o s S S pske oty s plole g 6 b oaSiiils | i 5 - 4

IRl ol (S5 psle oSS ymed s 5 1) (0 S0 Sl 38 5o Sl = 5

Ol e i S (S pole oliils ( liE wlio 5 4das psle 0aSiiils (giS LIAE wlio 5 sludas Slidiss gl sl - 6

937116 : 5 pd 0,6 93/412 1 8L ,0 5,6

oUuS>

>
ooz aralz 4 |y ol (Gloys anje 5 aiies (L3l odes Ilars I Slsril glo Sl 5 plygid Sy (S g dil
Fol aalllan 5o 2538 o 5l T el e 5 ol padplio p il 53 3250 slagsiies ) (ghan 5 Wi § ogme S oo
el 8,515 (23l 090 (gl 4 Ve il b o Pl o B g Sole slaatld » S g ogme Bras Sl L]
el (il 4 e 5 b 50-60uansly @5 52 (g5, 5559 Su (olas (il (2le3TS (39, 4 ol aslllas Uagy g Slge
595 55 S 5 090 5 400 8l,0 (IR (028 09,5 5 (e ) e G9%) S 05,5 50 4 (ol ybo as sy 3,90 S8l
Sl Al oy g 28,5 o0 8 7 0)F LS 0 (U (S psb 4 Sl 5 bigee wind s (ai0 12 S o,
b (5 S 3ladl ald e atin 12 51 axs 5 aalllas Sl 5o ) olS 5 crmeedS il Lol gl pandsilie

a5 4 (275 098 Sw 5 oy Bpan Glie aslllae bl o WS (5)See aslllas bl b gy 2550 o135l a5 45 tlaadly
Ghals el atin 12 S 4y (e 5 osme Bpan (1l (55,2 gl p<O/0001) o5, J5uS 05,8 51yt 5 B 51 5V 5yl sime
Solel Sl oansS Sgases belse Bokai Sl am GRalS (b ad 05 09,8 50 B Gl 4 ed (oS 5 B1S (e @ dS i
PVER e

gl 4 Mie o Sl slagasls » 5wl atial 4 e Al (55 0 (S 5 ogee Srae (iRl 16 A
o Seygiinl 5 audl 05 50 plyiel Cdles 5 pudglio (S35 0gee Bran Sl G sl Do GYsb slaaleT S 010
D5 s

dodio ©
(2) o5 o0 T iz 5 2 ;5 85-45 s Il 33 53 Logase @t oo silon S plsteinl Sy
e ) O gy (Sl 3l am (395l (1alS oy 0 Ll IS gzl (S 5l (b b Fonss Eel (s
il ol et Sz lagie Gieg w2 (3) WS e 5 Lo ey S e 5l 5k 5 Sl (il e DL
(4 5) el lidl a5, 6 otz 55k 4 2050 JLo b 55 (1) sgtboa cazga |y S e 50 Lo LlsL


http://nsft.sbmu.ac.ir/article-1-1637-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

WS g Bl gt ol Lo Lo Wing ams g 0900 2531 L

42

ool A8 5 as s sl gl
s 3 050 45 SLuS Wlools lis il o slesT S
TS g pemedS S0l @30 058 e B mae (i
= bl aS Jb ,0.(24 25) 5l g 5eS sl
S 3 0300 B pae Gial3dl Coe 3l Slalllas ol 51 K0
ol (26-29) wins i i 1, o] oyt
9 090 S yaae (Sl 5l (s Sua Ly pol> aalllas
peelsilio (aSLS 53 gaye Clile  wthn 12 (b Lo
OS5 OlsEil s (Al ol piia) lgsl
A S 4l 055 5 (Olsmesl w58 (a3 Ls ]
VAN E SJWI
Logygdlge o

So (Fobas (L olejl5 (b L aslllas ()
60 (U anllan ol )3 (guiy 3590 Axalr 0 plosil )5S g
OlyFeisl o515 (iomiow 55 50 4y 00 S anzlye Lo 50
T (Sl 51 Jlo 1-10 a5 wings las (s ol o
Sl slons 3 Sy e 4 axdllao 5,50 (clodigas . uBIS a
Loyl 5l aiogs Sie ol 5 (552lS (505 (B (e
o 305 b bl plgtinl g pbie 1 5
4o WHO (oLt olowl o Ll (5o g a0 i oo
D e

o Ll by g mndSgminl anly jiio 4y 4295 b
7 (29) (3 slo gty 3l oosl Cews @y lore Sl
0,0 90 liab) mhaw 00,0 80 g0yl o3 wlal
355152 525 48 09,5 53 15 5 5 24 05,5y (sl iged olass
el Jlazol g adilas oloj poss SYsb 4 azgi b .o
A 009, b 48,5 La5 o 145 D2 diges slaas e diges
350 59 n el Sl 4 ouisS anx e Sl 2 L
S pole ol pecdgilie 5 525 05,0 08 Olihs
8 Qb e GloFel (o515 i 35 0 5 ol
oLl Godod 4 9g)9 s slils lapsls ol sy
Slacal (Byxo jlam g ad 48,5 (il wles Ll b g wad
35— asdllae gl )lxe (yo5 Do Hlai lecols, g 25k
sloslne sLls 5 5,00 4 file ol 8108 5 )18 ey
0975 99 4 (olal ;sb 4y 99,5 i 5 4 anlllas 4 399
S 09,5 9 e g ogme (L slaoseg ouisS 23l 0
caslllas ggyd 5l 5 00 e (2136 235 i 90)
OB S &S50 aen sl Of 2l By 9 Bedos Slaal
A2 S Al cols, Lot 51 So e 5l g ol ools 20
IRV

Cle 4y oSl ez Gad i S0 4 LS & Gl cnl &S
(6) sl ol 31 (S5 0508 5 i o)) sllasl Sl
3ot alie ol Comaz jo Slgiul oogs yiSTas
el el s lsteial o y50 Oz Lol el o ygiS
95 il (7) conl wline loygsS 5l jiin plp 15
oL 51416 45 amo o olis s ,o Al 40-60 \L;
Mo &lya8 cygiw ;0 %2301 5 ), lgsesl 4l o ausly
plai ) Ll Glsseiad 23Ul (J8z 5 009 Ol (S &
S Al o G An Camd (g1 050 Sloland
S 5 Ol w5 5l Sty ol (8) wil
5 (9) D fealtns 5 el 51 (VL jpolis B pao ol
4 (10) Lacligins o 5 apysoysn b 5l alog)lo 55
el Sz 992 (b S1-098 00 2925 (Slod S oo
5 Olsil (S 4 e 0925 playd (gl bl
05 oo (gl (SaSs
5035, lgsriwl Cedlw jo oo (i gl dns Jalge
4 odee b 4 plginl pudglic p (2138 05 ST (o)
w2y DS 5 pls 3l 5ot a2 D caling 5 S
S eanl g orhie Sldllas sl ool aislis peS olde
au |y Ol (Gone o515 L (5o 9 0gze S yan LLS)
yob 4o Dby fmw  Looge <3l 10 losls lid 784
9 0L 59 w2 g Ol )3 02 BMD (3l L (g lo gine
LS o e Jlw B (b o ploye po plesiinl o 5w tals
JUW40-60 b5 5,90 o 5 alie (b)) .(11) cosl oog
20,6950 i as SUy &S Shge ol canl oals 3,155
S SLaS U auylin 5 05s,S o O e Sloms s atin
50 (8) axsls (6 3V BMD waxils (S il o
4S5 SUj 0 ol @by ez 595 2 65N asdllas
Olie 950,8 go 2l 0 Sl s a2ly 15 51 ey als,
orhio Slallas (12) o9 yio L amsl, a>b ,0 BMD
3 39 ge Slasine i) 3l (pan wes oe (LA Glires
€ omaling oo aliy Jd 5l Lo 9 050
Sz GRlBL gl e LU, s 565 5 laaSeiig S
5111 13-18) us s ylgsl (Sgm ialS g lgseul
a5 s e s SUls> (65 (20 Sllllae ()b
Ssl g)logme jsb 4 Sl s I (sl b Ly 23l 50
2 Syl og ialidl a0 5 Gyl co 55 palS
die 51 aS ol ond slgiing (19-21) 048 o la 9w
AeLS 5 (oLl olge adg abavly 4 l3é Slge (nl b pan
@l (22 23) el i o, 5l Jmol sl Jl


http://nsft.sbmu.ac.ir/article-1-1637-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

43

3 o Sras dilig) wb o3 ya a5 (SiS laosee 330
GloasS 135 (155 B an Jlzms 693l e by
Sl a5 s polie L olred g adoo (g da (Sl
5 050 0ads 4z I las 5 0olails slacl asy Jleixl OB yas
Dbige 0l gz 08 o 4y IR, sk 4y atie o gl
D)go |y Slompw 45 0l 03ld bS5 09,5 4
olae o 1, Sz slaog e g plis 5 lab sucy LS SYLs
BL2 Sl 6555l (6l S S ras pae 5 mo looses
GBS 1) (257 g 0ole wiB Bran Gl 45 Ab dogi )
SADO

(dual-energy X-ray absorption) 4, L BMD
5 (24 (55 0,4) DI85 5 555 4> o DEXA
ol Sy b aigad S e 05(34) wb syl oS S
L Bew i 93 @y Jate (59515 Lawgs (245 (9 9 S
e lw 015 ciBo Ly 3iS g0 08 46,5100 o
5l ooliwl b (BMI) o 0845 ,les (35) ais (5,050l
dmslono (oo 4 98y 1 el 0,5 9LS 42 039) 3o
5 e ain 12 3 sy 5 S5 Sliale] ploil oy s
Gl ad a8 S 93w ow D L s o baaiges ple
o bype ooy a9 Pl pacd gl o
o15) Olstisl w55 5 (S g2l) Gl LSz
ELISA g, 5l eolital b als g8 ,a 0005 obj5,l (e
Nordic Bioscience Diagnostic A/S sl ac S
WA (6,5 o5kl (Denmark)

&y azelo 24 wal ol 59, 7 5l eoliiul b 28b,0 o5,
3 alols L sl ol 3 canlllas slol jo dalol 2 )03 5o
2l (andlas slgssl jo aal ol 2 g addllas Job ,o azin
Slgo ples 4 Cenlgs o diges | wdss Lolid IS S b
L 00,55 asdS celw 24 b aS 1) Sacds 5 ol
L laasly o3las] (ueass (glym 5 90y pl 2o gy ool
(255 S 00,5 o0 SaS Ll 4y plié ol gl 5l oolan]
g olgo GlLoS 5 s 31 0 5 5l eolanl b 280 5o
Slae LS 5 e Jolaz b aS glagdss Sladss g
2 5JUT g e 2ol (36) olae

5 JUT14 a5 5 SPSS (6 Lol ali s 5l eslizial b Laosls
L aslllan )5 009,35 90 0 Lo Sl o awglio. o
Loog, S5 o J5ls 09 Student t —Test 3 =;l
3 bl wglad o, (Paired t-Test) zgo5o toyge;]
39— ablie ;o o) <8l Slpss U5 sl 288
250 sl mSeilasl Ly (il ly 50UT (g3l 5l o) 2

alozr 5l (s 95 N8 (segee sla S bl 5o
Ll 55 5 comt) slo oo e il 1 Foly o
colls slozal, bl (Kb Sudled lsee 5 05 o0y
e 5 gt (S S S 05,5 oz 4
ey o HFanS 8,5 5.(30) wd (gt s (puSKiw
Lo aSo 5 b (lsee 4o anlllas Job lad o a8 us
B S 355 yane b e

Jgb 50 aS ol sols b3g0] anlllae 5,40 of,81 plas 4
05).5 )|5 K%Y J.u.x.) ‘) b9.> J}AM W.J)) adlao aan 12
0g—0 g (G rn)f 350_400 Sgd> PLERW M‘P ‘3).70
aaliy ds 8 )5 o 8 Ll Lzl o Sian jgb 4y aS
Jelss sus alol e gl oS adlol g ails, (i
e oS )5 10 (S5 azss 2,5 100 Ls 5100
‘n)._f 17 ‘9_” Sy) d_f).g fn)f 14 s9ﬂ rn)f 17 s9_®L§ rn; 50
124215 (oS 0 5 s 82T (s34, 0,5 564 (5,
£S5 oo 82T 5 it )5 oo T/ sy 0,5 e
u})ﬁﬂu{ ;_;L)|9.;.> S9) W) rbL?u‘ Sldlas BRI Cu.uol.uﬁ
OlgFeimnl o255 )l 50 (G g 050 8L S Fhe (e
(31) Gl 00 U"’)‘)? N O)9 [a)fslj ;‘)‘ L ﬁ; 6/2
bl o (258 o) 4 0ah 0095 8l (G 5 0500 £
ol ollas o1 .(21 30) s ol Slg> Slallas
‘) U‘W‘ u.:)z.: A.\‘}J‘sa ‘:‘x osle &9 25 a5 AR 0
s Gl g e Sble 28,8 L s LS e
S 954 Ol 5o Jlo Jsb 5o Slmjs oo 4
o5 £33 4 5 (SN axsS 5 LS ek oS esals Juls
i bl T 5 eSS ol gl 55 a8, Jels
e 53 i (2lie Slpe s o (g 2 ool bl 2
Loogro o )0 Wdgr Slmjaw 09,5 50 loFctal 50
o1 odle anlllas ol )5 .0y 5 5T JE o o1 ks
sl 035 0 lssl a2 5l ol o o1 Sl
SieeiS g gl 8,5 a5 5 (St yuzuil (32) oo ools L
ol aiad obasl wiyls a5 oYL el lie <o o
U‘W‘ Ceodlws 99 (P qu\ﬂJ WLAJ aS el 00l ool
(33) s,ls

(75 09,5 )3 S 9 090 B pan Bl jelaie 4
Gy Jlazol (58,5 a5 55 L) o35 Slony o 555 45
st 095 it jo (e sl 4 (e0lsils sliel Lo
o|9.e U"“i‘: ‘nj.J" )| salarwl b J.>‘9 gL o)"d.;‘ S e sl )1)5
Jlaie .ol sols yojgel oy 09,5 o8l 51 G e 4 Slae


http://nsft.sbmu.ac.ir/article-1-1637-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

WS g Bl gt ol Lo Lo Wing ams g 0900 2531 L

44

bast e

2 i 23) ;a5 45 (s o eansS &S 8,45 52
)5 axlllas BTG (J5S 05,5 ;0 822 5 025 095

Sl 10 09,5 50 (5,10 e BB o 20 oo

S P laie .o oolazwl (Repeated measure ANOVA)
o Al s ae 0/05

g 0ae Sliadsy 35 0 hawgy dsllas ol slswl & yg,0
5 ym 59 5005 a0l 8 Sy psle oSl el ylie
) P WO [ IO | Py W Y] g I L S
Gl 00l ¢S IRCT201012084010N5

t . . .
02 9550 03,5 55 50 913l agl logas 1 Jou

p.value (5 23) (25 037 (£ 22) J7S 058
0/9 55+3/5 55437 (JW) e
012 6/7+312 5/6+3/7 (Ul Sty oo
0/4 29/3+3/9 28/6+4/3 (KGIMP) iy o555 4yl
on 0/91+0/1 0/88+0/1 (g/cn?) S BMD
0/6 0/99+0/1 1/0+0/1 (g/cm?) =\, 5 BMD
09 19/448/2 21/2+10/8 (HEN) s ComelS s
0/4 0/62+0/3 072013 (M) o o S

ol oas &5l e Bloul F - Kile & g0 4 polie T
Student t-Test cy5e5 b 05,5 53 oo anlllas 3,90 (slo puiite anulia TT

t - . . .
anlllas 5,50 09,5 53 S @y o) 9,50 pblie 3 38 (slaog S b0 (e 2 Jgu

asllas 5,90 (el yiio dulis | P-value (i 23) ooy 055 (a5 22) J,=8 09,5
Student t-Test (5051 L 0,5 90 oy

ol 09 ;

013 711 £12 6/5 + 1/5 anllas gloz!

0/4 5/4 +1/4 5+1/3 adlas b

0/9 7/5+ 313 714 + 412 aalllas ol
Sl g s 09,5

0/9 21+1/3 21 +1/6 anllas (glozl

0/9 201 2+0/9 adlas b

0l6 19 +1 17 + 009 aalllaa oLl
o pdiler 9 coligS 09,5

0/9 21+12 22 £112 anllas glozy!

0/007 33+ 011 2/4 + 011 adlas b

0/4 213+ 100 26 + 15 aalllas ol
Lo ogae 09,5

0/4 2/3+1/6 2/6 +1/8 anllas gloz!

0/00 64+ 1/4 34 +112 adlas b

0000 614 + 1/9 3R +2B3 aalllas ol
U5 e 09,5

012 217+ 1/5 22 £112 anllas gloz!

0/00 5/8 12 2/1 +0/8 adlas b

0000 5/7 + 2/4 24203 aalllas ol
sy 09,5

07 2+17 34 +1/9 anllas gloz!

012 311 37 +21 adlas b

0 U7 112 23 +2 aalllaa ol
b og,5

013 14 +1/1 17 £0/7 anllas glozy!

013 1+006 1/5 £ 0/9 adlas b

0/4 1m2+1 15 + 1/6 aalllaa ol

el oals &ill 59 30 2138 09,5 o 3l 8L e asly olasy L Bl oul E Sl Q)yoa.;);_olio'r

Student t-Test :ygs5] b g5 3 i axlllao 3,50 sl yaiio duglio |


http://nsft.sbmu.ac.ir/article-1-1637-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

45

3 by S8l ol o lails gl KuSS
L bty 50T Gsmasl sl oalital Ly (o 9550 @bl
ol (Repeated measure ANOVA) | Se sla s 0505 lusl
Lo,z g O£ 09,5 8l ;o o S 09,5 j0 a5 olo
275 09,8 5o el 4l Lilidl addllae Jsb o (p=0/01)
9 (p:0/0001 9o )._.Q) S y— 9 09— °3J—f UELJ)Q Q“"J‘)‘s‘
sloeg, S il o pals 5 (p70/04) b Kolr 5 css
ssaline aalllas b ;o (p=0/0001 (48 ,0) o o> g oM
A

9 ;2 53 alllae (glal )o (gdke Blge 5 (5551 2l
)_!éi )‘ 09)_? 9o aslao J}..la 3o ] 09— uLa.v&J 09;
LC mslug g maieie cpemliy 3 9 B9 9 551 2Ly
el S8l 0 casdllae LG o anil B K0S
9= JrS 09,5 5l S (2,25 09,5 € eling g o e
(3 Jso)

‘:J._) u_.JLxB ‘S_AJZJ 05; )‘%52 9 J),.J 05; )‘%66
05)5)‘%485J)_».5 05)_?)|%34M‘0u5.~_.4)[.~_.m
%65 9 J)Mfc5jf)|%46w|o u_i,.,.o @A} wJLxS QS‘);U
aelllas Jobo ;o D Geeling 5 S JoSo (25 095 5
05).5 )|%35 5J)_..5 05)._? )|%54 ‘é_.ls .bo;‘so.: d).a.o
bl gseil 90 S (o D elus 5 el JoSo (0525
)_Eu' )“ 05)5 99 6)“)6—""“" Lg)LaT OOl 159&..4‘ s
D ey g pemlS JoSo B ras (e 5 (S Sllad
(90 2 &l p=0/21) olos yLes
4 anlllae glemily bl )3 (Ql5e (slaog 5 il 0 (lje
oo oold yLis 2 Jaam ,0 aalllas 590 09,5 g0 SLKE
liio dllan glonl ;0 05,5 g0 j0 8L 50 pmf, ol
Jsb joacilai gl e g lal S g 05 K0S
g_éli)o 3O ¢Sy 9 09— MSLJ)') > Oey&- 09; 99 asJlas
Lo s 9 090 8L 50 s 51 Lad 095 95 anlllas (slecl

t . . .. e
axlllas 5,50 09,5 93 LS @y g 9,50 pblie ;3 sdhe Slge 5 (53 Sy e .3 g0

"'P-value (5 28) o5 055 (5 22) J o058

(Kcalld) 35

07 1511 + 337 1472 + 306 anllas (glozl

0/009 1779 +267 1529 + 344 adlae b

0/07 1691 + 288 1472 + 486 andllae bl
(9/d) g

0/9 49 + 13 49+ 15 anllas (glozl

0/004 62 +11 51+12 addlae b

0n 54 + 12 47+ 15 andlas bl
(Mg/d) muds’

0/5 800 + 286 745+ 270 anllas glozy!

012 908 + 301 808 + 259 addlae b

0/08 857 + 311 688 + 326 andllae bl
(mg/d) sty

0/8 2029 + 643 2090 £ 700 anllas gloz!

0/0001 3418 £ 770 2241 £719 addlae b

0/0001 3274+ 739 2183 £ 1115 andlas bl
(Mg/d) o2 3o

013 146 + 36 159 + 49 anllas gloz!

0/001 245 =50 183 £ 57 addlae b

0/04 218 £55 179 £ 67 andlas bl
(mg/d) C pueling

013 136 + 77 164 + 85 anllas gloz!

0/003 214 +90 144 + 53 addlae b

0/02 195 + 83 132 £+ 94 andllae bl

el 00 a3l Jlone Sl £ Sle &g 4 polie T

Student t-Test :y5051 b 09,5 39 oo anlllas 3,50 (sla yurio dunlin i


http://nsft.sbmu.ac.ir/article-1-1637-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

WS g Bl gt ol Lo Lo Wing ams g 0900 2531 L

46

Jolse o 5l am il alEl %2 S 698
®5y 5 S P e Olyesd alle cailS hgade
I JRCTVE I OIS P Py IR EH G R SSUE U s P
29,5 12 5 2l M8 525 09,5 10 (CL) ey od 1S
5 et nl 5 S e Iy 28l GalE L s
S eatS Ghgase Jale S 5l am 0gd o tae sl

Wl ge Dl o

anlllas glasol 3o S g (225 09,5 )3 ()9 oeSlee
20 90,59 568/9£11/9 4 6,55 LST2/5+9/9 5 5 4
69/2+11/44 » 55 LS 72/9£10/5 5 5 @ aslllas slos!
sbesl o 5 adllas Jsb )0 )logne W09, 0 S ol
Lo o lie 05; 9o 0)5 L axJlao
Pl ol 5 Slsed gloasls adsl zsha 4 Jsoor
o gl (225 5l an e plis ) adllas ok
2 g oals W15 sga> o2 09,5 ;0 (OC) (punedS gt

Taalllas 0,50 (gloog S SSi 4y ()1 Sl 5 al3lo Sl am 5 5 ool sloaslls ooy gl 490

(8 28) o5 035 (55 22) J5 058
P P2 P! NENT NENEHE N alslae 5 3
03 07 05 16/9+7/7 19/9+8/4 19/3+7/5 19/747/4 pre GelS g5
(ngfl)
01 08 OR 0/56+0/2 00614013 00694013 0/68+0/3 pr (wjl)w‘;
L9

el oas ) e Bl E G Sile & g0 4 polie T

Paired t-Test cypojl b JyuiS 05,5 10 alilio 5l s 5 o axlllas 90 e oy
Paired t-Test o)l b o 08,5 15 alilos 3l aws s 3 aslllas 3,50 picie olppis?

Bl )0 pi |y OME B pae Il g (052 Span
=5 3l Samm 45 aS (atiin oo (6,500 adllhe 3ol
aan 14 S gy (S5 5 0900 51 Lo 5 s o5 (S
C oy LS il Jolds Slgseinl slaasls silgs oo
50 (28) sms sg—gy LW 45-75 55 o1, acingls
5 0se cdly,s 5ol addlas ol onds o Lil lallas
S el 0393 YU Lo 5 10 51 sy 32 5590 31,31 (6 jonn
=85 ooy 5 5 lee 3l (s 250 O3l oy anlllas
|y G 5 0500 Jpane sl 4 a5 wind il (slalls 65
oolaiwl 59, )0 azly 9o L S as )0 g o5 laie as
At S 5 o5ee 3Ly (halidl aie 16 5l aay o S oo
S g5l Glgil (sl asls it b wols Sl
o JrsS 09,5 b aslie ;o o3l cpl )5 wiyoli-C g
B pan ol,8l Slaasl glaazlis )0 ()b ce Dol 0l
(29) 0is 008 yiien S 9 0gan oS
Coto a8 Sl plo b b ol aslllas mbs
033 Las 1) Slotetal slaatld p (G 5 050 (I3
S5 0 i il Sen 9 Buclin (24 25) cusl sl o il
5 050§l 2Ll w23, 1 2Ll e ablite oleojTlS
olyil CTX (a5 ool pucd e 595 2 (S5m0

StUdent t-TeSt (y5051 b 0,5 55 oy dlihie 51 oy axlllas 350 e oy

WL TR
9 090 Span (Al Sl gy Saa b ol anlllas
o Mo il 015 (il pnd e 1 Lo s
ol e Sl aslllas ol slaasdly ol planil (g gt
oS gl o 1y atan 12 S 4 (e g 090 B s
e85l ped il S g il cSle et la
00iS aul ol axdllas zls oo ced lid yleseiul
sgn B pan il 5130 a8 ol b sla obeyl 8
=29) 0l 00,5 (g 2 OlsFnsl paed el 1) Lo e 5
oo p,5 300 o938l e SYsb olesT 5 s 0 (26
Candlgl Jlo 93 (b sl (B Jgoms 23l y0 4 (g
o2l 1) Gl Judod b (lsiinl pad sl laas s
ob;5 &9y » ! addllas yo McTiernan (yuzes (26) amo
25U G 9 050 g 5 iuly 8l aS sls olias cansly
Fas Ly S8 gt gl (Game o153 ot
o= 30 (27) oo Jlw ctn b lgsinl (SanSs
S oS o (gl e Lol Sl Ly ralS dsllas
S 09,5 b anlio o alslae 09,5 (U5 ST plgsin
G5 Giod Bow an ol ond (655 Jlo cuia b
OloFen] cadlw (59) = (22 (o3 SN Sl (o
LS (S g 0ga0 Bras Gl ogdle oS 0oy ()L


http://nsft.sbmu.ac.ir/article-1-1637-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

47

p_f ;_)L_.“..J 9 J_AL{ Me (G w9 O0gno 2 05)'{9 DASH
e @l Shge> g loails dajiog penly gle (02
4 Wlgi oo Slge ol 7S b y0 45 (25) wnl e et @
Cdl,ye anS a1y addlhas ol mls o OS] 920
el slacddglie 03,5 (25 b e g ey 0L
s s & akpel Slaneasl s oontiy B pan 5l 3L
49 (39) QS oo SeS il Jobss slol 4y (i g
Gl Jolws s s ks 0,5 LS LaadS a5 g0l 8
055 oy ol (Slgions ol 5150 0l (63l s
Olesriwl ol m8) cews jlael cplplo e
bRl Sl 5 Slu S pendS (Sloseiul sl s S
)‘| Coles Gy oal ranu" 6LQ)L§ Jeoven .o)‘L..»‘sa wﬁ‘;ﬁ
0uds ool Sl slaJow b (YLLT 5 po Slaslis oy
(40 41) ol

3590 o, 8l pndS g lad cébyo Gols addlas o
S 90 o, 3109 S aylive Slalllas b aslin jo gy
prS e 908 5 Sl axly 2 oSk ysbo 4y (o) 2
g Lin asllas ;5,050 ,5 o il o 59, Jsb jo pudS
oolS g 19 27 Sl_d e 3b e ) LSea
dsJlas L (25) Sl 00 ‘_}4)‘; 39y ﬁ;‘}mlzso
0=y 50 45lygy peeadS p,5 e 1888 5, odle Buclin
2 pedS 0,5 S 590 ST lbdiged as ¢ ioloj]
oslo G pundS (24) ol oas 00ls oinlesl 59, cp >
codw o 1y 1 (43) Sos 5lhs 5 (42) o oS &l
s aalesls s sl jlam 9 L3 U5 50 olgsi!
Gl e job dn punlS oS a0 Dladllae oyl
u_SL))Q Ll 00l UMQU |) U‘?M‘ J&Mg 9 w)?u
» ngw 9 090 ‘;Lo.ol “"‘)"‘ U’“")’B‘ u.e‘.> M ‘;Lf
) Gy 00 S maae GRlidl 13U WSlg oo el

Sl slodissd 59, 45 b 2l slooss
A g diiwd Gl Cudgase sl L.JLc 3,5 5o plil
3329 Sl S Gl (P Sep (25 S (ren

ol oasls ool GRals 019 Jlow olem s ,aye
OhESen 5 Lin (24) wis ;S 5135 (sawal 023, b el
o5 5! g a5 a il ool i (gl asllae o
Dietary Approaches to Stop Hypertension ol ¢
4 oy OC zalS iz go ole S Sue 4 (DASH)
(25) 542 2 %16-18 3o 4 oy CTX 4 %8-11 500
Goa Ly oS el ols lié s8I DASH lié s,
rogdle g Sl oad (b (95 )Ld leys 5 (6 Sty
0S5 oz o Sl 5 e 5 ogme By il
L dLagi g ogma Sl L w213 (5581 o)l
CigS Loz 5l S polie g lajha ale g ye (JolS
o)l Al el et la G tig 5 (e e
0392 (g g yed o e spomnalS cponiliy 51 LS oliE
el sgaze o1 gyl 5 eledl gz ol otz Olies s
9o 2l adlae g0 (ol Ly ol addlas anolie jshaie o
sloaiges SlgZeiul (Shg Jol ol )8 azgi )90 |, 4SS
90 ;B 3 0dd Ry oS 0y (S P90 g yn ST
oot il ol o3l yas 31 Wbaigas o o,Ll dalllas
L alie ;o Ll Gl il (ol 0o,
9 (Sl o9 Dglite anlllae (pl 50 (o) 3550 Sladiged
O] e il slaas Lt wlaw (53, OlyFeial o 50
(D9l GralST s an adly b 500,188 o 30
gl 5 a0l (oo Gl lasinl JSis g o 55 (e
39350 AL p s )3 SlyFial LS5 g <o 55 slagasls
o5 il alio 4y S Slalllas 55 ,5.(37)
4SS Gl oulds et i SlaSb el sle asli
s 1) lattiw] pmwd galin e o g a5 (g0l )3
o= ié, 5 b 0 L (38) wssg s |, BMD ¢y yieS
9 05 e Ly ()28 S Jobo sy o Sl 4 BlE>
9 el o8l L duolie ;o wl ladiges cnl )0 S50 (3o
sl Sglite e
0dd ;S8 (o) 99 ;2 50 rieke g ey S8L 0
1o pm, BUCHN axdllas ;o .00 pol> dslllas 5l iy
(355 5 £ oo 6396) il sliy (0L Ol 00
585 2 5 skee 4700 (551> DASH (5, a5 Jl>,5(24)
255 (25) 05 maita 535 50 £ ke 500 5 oy
e 4) o9 ;a8 ol aalllae 1o e g ely
S35 0300 Olyee 42 51 (39, 5 05 e 245 5 3418
=35 5> Lel 092 DASH (o5, aliae (02,25 095 (5 e


http://nsft.sbmu.ac.ir/article-1-1637-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

hSer g Bl el pl Lo [ g 5mm g 000 il 331 LT

48

IS o 0l ]y Glasid (slaasls » e
35 e wpmae bl (i g onliol Sl
S—b 3 pode olRasls pundslio g 5y 09,0 008 DS
ped 2o 9 32 (9,0 08 Dlidod 35 e 1l ol
oo (il (e sloanzp alS (el sl ol oSl
SIS ool g3 (pl 50 QB ALS S8 8 rizmen
i, l5 (g0,80 (ganl LL (sloools 5l dllas ol 0gd oo
Gloo s 408 pole 0aSails Coas 43055 pole wi )
ot gl Pl (i gt (S psle oAl ol

e References

1. Cummings SR, Melton LJ. Epidemiology and outcomes of
osteoporotic fractures. Lancet 2002; 359(9319): 1761-7.

2. Shepherd AJ. An overview of osteoporosis. Altern Ther
Health Med 2004; 10(2): 26-33.

3. Manolagas SC. Birth and death of bone cells: basic
regulatory mechanisms and implications for the
pathogenesis and treatment of osteoporosis. Endocr Rev
2000; 21(2): 115-37.

4. Cooper C, Campion G, Melton LJ. 3rd, Hip fractures in the
elderly: a world-wide projection. Osteoporos Int 1992;
2(6): 285-9.

5. Gullberg B, Johnell O, and Kanis JA. World-wide
projections for hip fracture. Osteoporos Int 1997; 7(5):
407-13.

6. Bunker VW. The role of nutrition in osteoporosis. Br
Biomed Sci 1994; 51(3): 228-40.

7. Larijani B, Hossein-Nezhad A, Mojtahedi A, Pajouhi M,
Bastanhagh MH, Soltani A, Mirfezi SZ, Dashti R.
Normative data of bone Mineral Density in healthy
population of Tehran, Iran: a cross sectional study. BMC
Musculoskelet Disord 2005; 6: 38.

8. Jamshidian-Tehrani M, Kalantari N, Azadbakht L,
Esmaillzadeh A, Rajaie A, Houshiar-rad A, Golestan B,
Kamali Z. Osteoporosis risk factors in Tehrani Women
aged 40-60. IJEM 2004; 6(2): 139-145

9. Nieves JW. Calcium, vitamin D, and nutrition in elderly
adults. Clin Geriatr Med 2003; 19(2):
321-35.

10. Manson JE .and Martin KA. Clinical practice.
Postmenopausal hormone-replacement therapy. N Engl J
Med 2001; 345(1): 34-40.

11. Tucker KL, Chen H, Hannan MT, Cupples LA, Wilson
PW, Felson D, Kiel DP. Bone mineral density and dietary
patterns in older adults: the Framingham Osteoporosis
Study. AmJ Clin Nutr 2002; 76(1): 245-52.

12.

13.

14.

15.

16.

17.

18.

19.

e ol e G yan 5205 b lyid i
5 Lacbghnd s 9o lyscl pad oo ooiS
Lol .(44) el oot cpmi olo 3-9 Sgay90 LS 5
oy By Lial3dl aile glié slaalslas sy, oo la]
Sy Jalgs an S (57208 e oligS Sl a5
OS5 oy ol Jo¥o pan a o il aibls ous
Ly alslae oloj ialsdl & zlaml o bl moly clisks]

(ol (o) 890 Sladiged Slas

4o G § 03 Ginl3 8l A4S (ol (IS (6,8 Az
some Clw g e 5 glajasly 1 ais 12000

SN s b sl 4 M ansly ()b 0 ol
5 0900 Syan pil ansb olo anllhs loasily ol ol

Ebrahimof S, Adibi H, Salehomom N, Hosseinni S,
Larijani B. Fruit and vegetable intake and Bone Mineral
Density in residents of villages surrounding Tehran. Iran J
Pub Health 2004; suppl 1: S49-S56.

New SA, Robins SP, Campbell MK, Martin JC, Garton
MJ, Bolton-Smith C, Grubb DA, Lee SJ, Reid DM.
Dietary influences on bone mass and bone metabolism:
further evidence of a positive link between fruit and
vegetable consumption and bone health? Am J Clin Nutr
2000; 71(1): 142-51.

Macdonald HM, New SA, Fraser WD, Campbell MK,
Reid DM. Low dietary potassium intakes and high dietary
estimates of net endogenous acid production are
associated with low bone mineral density in
premenopausal women and increased markers of bone
resorption in postmenopausal women. Am J Clin Nutr
2005; 81(4): 923-33.

Macdonald HM, New SA, Golden MH, Campbell MK,
Reid DM. Nutritional associations with bone loss during
the menopausal transition: evidence of a beneficial effect
of calcium, alcohol, and fruit and vegetable nutrients and
of a detrimental effect of fatty acids. Am J Clin Nutr
2004; 79(1): 155-65.

Li JJ, Huang ZW, Wang RQ, Ma XM, Zhang ZQ, Liu Z,
Chen YM, Su YX. Fruit and vegetable intake and bone
mass in Chinese adolescents, young and postmenopausal
women. Public Health Nutr 2013; 16(1): 78-86.

Wattanapenpaiboon N, Lukito W, Wahlqvist ML, Strauss
BJ. Dietary carotenoid intake as a predictor of bone
mineral density. Asia Pac J Clin Nutr 2003; 12(4): 467-
73.

Ross CM. Quercetin, fruit consumption, and bone mineral
density. Am J Clin Nutr 2005; 81(5): 1176; author reply
1176.

Muhlbauer RC, Li F, Lozano A, Reinli A, Tschudi I.
Some vegetables (commonly consumed by humans)
efficiently modulate bone metabolism. J Musculoskelet
Neuronal Interact 2000; 1(2): 137-40.


http://nsft.sbmu.ac.ir/article-1-1637-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

49

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Muhlbauer RC, Lozano A, and Reinli A. Onion and a
mixture of vegetables, salads, and herbs affect bone
resorption in the rat by a mechanism independent of their
base excess. J Bone Miner Res 2002; 17(7): 1230-6.

Miuhlbauer RC, Lozano A, Reinli A, Wetli H. Various
selected vegetables, fruits, mushrooms and red wine
residue inhibit bone resorption in rats. J Nutr 2003;
133(11): 3592-7.

Welch AA, Bingham SA, Reeve J, Khaw KT. More acidic
dietary acid-base load is associated with reduced
calcaneal broadband ultrasound attenuation in women but
not in men: results from the EPIC-Norfolk cohort study.
Am J Clin Nutr 2007; 85(4): 1134-41.

New SA, MacDonald HM, Campbell MK, Martin JC,
Garton MJ, Robins SP, Reid DM. Lower estimates of net
endogenous non-carbonic acid production are positively
associated with indexes of bone health in premenopausal
and perimenopausal women. Am J Clin Nutr 2004. 79(1):
131-8.

Buclin T, Cosma M, Appenzeller M, Jacquet AF,
Décosterd LA, Biollaz J, Burckhardt P. Diet acids and
alkalis influence calcium retention in bone .Osteoporos
Int 2001; 12(6): 493-9.

Lin PH, Ginty F, Appel LJ, Aickin M, Bohannon A,
Garnero P, Barclay D, Svetkey LP. The DASH diet and
sodium reduction improve markers of bone turnover and
calcium metabolism in adults. J Nutr 2003; 133(10):
3130-6.

Macdonald HM, Black AJ, Aucott L, Duthie G, Duthie S,
Sandison R, Hardcastle AC, Lanham New SA, Fraser
WD, Reid DM. Effect of potassium citrate
supplementation or increased fruit and vegetable intake
on bone metabolism in healthy postmenopausal women: a
randomized controlled trial. Am J Clin Nutr 2008; 88(2):
465-74.

McTiernan A, Wactawski-Wende J, Wu L, Rodabough
RJ, Watts NB, Tylavsky F, Freeman R, Hendrix S,
Jackson R. Low-fat, increased fruit, vegetable, and grain
dietary pattern, fractures, and bone mineral density: the
Women's Health Initiative Dietary Modification Trial.
Am J Clin Nutr 2009; 89(6): 1864-76.

Nowson CA, Patchett A, and Wattanapenpaiboon N. The
effects of a low-sodium base-producing diet including red
meat compared with a high-carbohydrate, low-fat diet on
bone turnover markers in women aged 45-75 years. Br J
Nutr 2009; 102(8): 1161-70.

Neville CE, Young IS, Gilchrist SE, McKinley MC,
Gibson A, Edgar JD, Woodside JV. Effect of increased
fruit and vegetable consumption on bone turnover in older
adults: a randomised controlled trial. Osteoporos Int
2014; 25(1): 223-33.

Carol D. Energy. In: Mahan LK & Escott-Stump S. Food,
nutrition and diet Therapy.11th edition.  Philadelphia.
WB Saunders, 2004; 21-36.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Miuhlbauer RC, Lozano A, Palacio S, Reinli A, Felix R.
Common herbs, essential oils, and monoterpenes potently
modulate bone metabolism. Bone 2003; 32(4): 372-80.

Deyhim FS, Brusewitz GH, Devareddy L, Arjmandi BH.
Dried plum reverses bone loss in an osteopenic rat model
of osteoporosis. Menopause 2005; 12: 755-62.

Jehle S, Hulter HN, and Krapf R. Effect of potassium
citrate on bone density, microarchitecture, and fracture
risk in healthy older adults without osteoporosis: a
randomized controlled trial. J Clin Endocrinol Metab
2013; 9(1): 207-17.

Baran DT, Faulkner KG, Genant HK, Miller PD, Pacifici
R. Diagnosis and management of osteoporosis: guidelines
for the utilization of bone densitometry. Calcif Tissue Int
1997; 61(6): 433-40.

DeHoog S. The assessment of nutritional status. In:
Mahan LK & Escott-Stump S. Food, nutrition and diet
therapy. 9th edition. Philadelphia. WB Saunders, 1996;
361-368.

USDA, National Nutrient Database for Standard
Reference. US Development of Agriculture. Agriculture
Research Service. Release 15, 2002. Available: Nutrient
Data Laboratory Home Page, http://
www.nal.usda.gov.finc.food.com.

Raisz, LG. Pathogenesis of osteoporosis: concepts,
conflicts, and prospects. J Clin Invest 2005; 115(12):
3318-25.

Schneider DL. and Barrett-Connor EL. Urinary N-
telopeptide levels discriminate normal, osteopenic, and
osteoporatic bone mineral density. Arch Intern Med 1997;
157(11): 1241-5.

Remer, T. and Manz F. Potential renal acid load of foods
and its influence on urine pH. J Am Diet Assoc 1995;
95(7): 77-91

Arnett T. Regulation of bone cell function by acid-base
balance. Proc Nutr Soc 2003; 62: 511-520.

Green J!, Kleeman CR. Role of bone in regulation of
systemic acid-base balance. Kidney Int 1991; 39: 9-26. .

Chailurkit LO, Ongphiphadhanakul B, Piaseu N, Saetung
S, Rajatanavin R. Biochemical markers of bone turnover
and response of bone mineral density to intervention in
early postmenopausal women: an experience in a clinical
laboratory. Clin Chem 2001; 47(6): 1083-8.

Reid IR, Ames RW, Evans MC, Gamble GD, Sharpe SJ.
Long-term effects of calcium supplementation on bone
loss and fractures in postmenopausal women: a
randomized controlled trial. Am J Med 1995; 98(4): 331-
5.

Bjarnason NH and Christiansen C. Early response in
biochemical markers predicts long term response in bone
mass during hormone replacement therapy in early
postmenopausal women. Bone 2000; 26(6): 561-569.


http://nsft.sbmu.ac.ir/article-1-1637-en.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-19 ]

Iranian Journal of Nutrition Sciences & Food Technology 50
Vol. 10, No. 1, Spring 2015

Does Increasing the Intake of Fruits and Vegetables Affect on Bone Resorption and
Formation Markers in Postmenopausal Osteopenic WWomen?

Ebrahimof S, Angoorani P?, Mehrzadi M?, Pishvae V*, Larijani B®, Kimiagar M®

1- *Corresponding author: PhD Student in Nutrition, Students' Research Committee, National Nutrition and Food Technology
Research Institute, Faculty of Nutrition and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran.
Email: s.ebrahimof@sbmu.ac.ir

2-M.Sc in Nutrition, National Nutrition and Food Technology Research Institute, Faculty of Nutrition and Food Technology, Shahid
Beheshti University of Medical Sciences, Tehran, Iran.

3-MD, National Nutrition and Food Technology Research Institute, Faculty of Nutrition and Food Technology, Shahid Beheshti
University of Medical Sciences, Tehran, Iran.

4- Nursing and Midwifery Faculty, Shahid Beheshti University of Medical Sciences, Tehran, Iran.
5-Prof, Endocrinology and Metabolism Clinical Sciences Institute of Tehran University of medical sciences, Tehran, Iran.

6- Prof, National Nutrition and Food Technology Research Institute, Faculty of Nutrition and Food Technology, Shahid Beheshti
University of Medical Sciences, Tehran, Iran.

Received 23 Jun, 2014 Accepted 8 Oct, 2014

Background and Obijectives: Osteoporosis and bone fractures are major health problems because of the
large health care costs associated with their clinical consequences. Fruits and vegetables and some
nutrients abundant in them have been shown to affect bone formation and resorption. In the present study,
we evaluated the effects of increasing fruit and vegetable intake on bone resorption and formation in
postmenopausal osteopenic women.

Materials and Methods: Overall, 52 postmenopausal women (aged 50-60 years) participated in the
present single-blind randomized clinical trial. The subjects were randomly assigned into intervention
(daily extra 400 grams fruits and vegetables for 12 weeks) or control (with no dietary change from
habitual intake) groups. Fruits and vegetables were delivered to the intervention group weekly and free of
charge. Serum osteocalcin and crosslaps were measured at baseline and after 12 weeks of intervention.

Results: Forty—five participants completed the study. Fruit and vegetable intake in the intervention group
increased significantly compared to the baseline and also compared to the control group (p<0.0001).
Increasing fruit and vegetable intake for 12 weeks reduced serum osteocalcin by 15% and crosslaps by
4%. The reduction was not statistically significant after adjustment for the confounding factors.

Conclusion: Increasing fruit and vegetable intake may not reduce bone turnover in postmenopausal
osteopenic women. Longer duration clinical trials are recommended to clarify whether fruit and vegetable
intake can benefit bone metabolism and health in postmenopausal osteopenic women.

Keywords: Fruit and vegetables, Osteopenia, Postmenopause, Bone markers
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