[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

sy Th alabys

u.«JU c«la é&ﬂ—@q) am‘g}:

Ad s Flss mblag Sl 5 (Ko e ke oKl

(YA wdl 5 oy ) MVt —ANY s 8 0)ladd gkl Jl

ISMJ 2015; 17(6): 1100-1112

N 38 eS5m0T g (pilius g () — (i gl (SFAGT (S gl i (w3
A1 455 0T © 5965 Al S 2awdl Uy 39 oyl gt (Suro pS1 5 OIS Cuwd

S0l S| deno (5508 B Lo ez ¢ alyls e ¢ Bomel S ey S Lo b
*¥ . Y Y ae ¥ .
X Cﬁ" ¢ 6.\..»‘ Ao ¢ J‘j&.ﬂ‘ &;..;'J‘ ¢S gﬁl:S
3 Sloys Fbldg Sl 5 (K3 o ske o8l ol s 5 25 0303 34k Slidos S 0
Ab g Slys g Sleas 5 (S p ke odKLls e Bl Sse 5 6 S b Dlidos S
A Gl Gl Dleds 5 el (Kb pole oIl gl gl (S5 Sliios ST

: : . : . E e s (e e e ¥
J.q..f-o_,.g‘;’h)buhl&eubbjg&kr‘,.\ﬁewa‘wJU@l,‘;lb_J:‘_;J}DM)uwﬁf

QY/VF dlae B pdy —QY/8/V 0 tadlae Ly o)

oS>

5005 53 K p gl Sl Kaakd 5 Ol il Gdas @515 Ol b onlS gt gl B, O gol sy (ol 5 b SV 1dis
OU5 53 slegd 4l 5o Ol gl S ('5')\-.’&:"54}..‘3]}\ el & w3 g bty alale addllan Sy 53 5,05 sy Ol pe
Al 05 3 Ol il (Goan @15 L il 5 ouiSgmal O ttel BLS)| gy candllas cpl B o)l gSne Bl ,I auil
A3l o 6 2K I O/A 5

350 B3 g andllan o S Jlu O/A 51 g sy Comerr pelae 51 Balal Sojp0 4 45 4l 05 FAY sl tla g, g 5l ge
dlas b w5 1l g5 4 RANKL 5 (ouiSgmsl O ottel colin s) iplS st gl o i S 515 o)z
5590 o O/A (6,80 3 o 5 anllaa Gl gl 53 5505 038 5 (L2-LA) jlagd (5 )3 Ol el Gdas oS15 LA S el
2 F I p S

Jdab 53l 55 Ao ,3 YT 5 dp )5 Vv G Hlagd g Haed g 5 Ol ginl Gaas VS‘J: Ol Caws ) Cs e tlaadl
£33 36 L3 Ol Bl dme (o515 b andllas 3550 oS goms gl sk Wiz Do 55 Gla3IUT 53 g Il O/A (K
P15 53 Ol gt (S 355 0 Kt 53 (B LeplS s sl opl (0w sl imen sl DL 35 31 1, (LS, andllas
035 5 P=2/ A B=—2/PFY) Slogd 4l 53 Of il Gdas o515 b RANKL (o o Lol (d23105 5508 03,5 5 5oy
s QLS 355 1 g pKair bLI)| S 035 e ls Jidas b (D=2/0 0¥ P=—2/V4) 5 p0d

S 5 Ol ol Gdan o515 Oals s 51 s (S8 o K B (ol s 5 oSS gl ) el o sk 1 S domst
I ansly OB )3 Ol gl S g

el O gt (515 i gl (il 5 N = it g) 15 S D51

b Pl pille Slats 5 (S ple sl (s (S s psle godSiin g (ol bos (550l oy Dlido S e ety ¥
Email: inabipour@gmail.com


https://ismj.bpums.ac.ir/article-1-626-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

W, ol gsal dae (515 0315 s 31 53 S gmsl 5 il s V- eitagl S

bblfw.h}w;

s D3l by 03,08 Dpo @ g8 ik
Ty S J Wk B ko
00) das o DL 345 51 i g

S 2 obleegs S Oel e Slalas
by sbadsle e (a4 cnd aslis
Sl s s il o Sy (S8 s
(V8) Casl ol fb.;:l ol 5l

bt osles 1 Oseln g5 sdome Sl Slallls L
V=18) sl oy3 5 ool Ol it ian oS5
Udtes 45 ol Sl VF oS sl SO) el
2w Wb boaglise s sl O w
3 V) s Ol Ll o 3L s sl
ol Ll Bl o ) cpmal ol s Ol (Y
(TY) 553 00 AKT 0503l 5 5is 5 00 5o
3ol S daly Gl b oS el
O 2 e oS 3 SIS 5 el Ly
ol (AT Ll 2 53 (Y1) 3,8 o &5
RS sl S o 1y e ol el )
sl szl 53 RANKL W e 5 (OPG)
(YY) BEX U:..AlS

S ) el Gl s 4 aS addlas ol s
bog oLl mhae s Ol Gdes (S1S
CAsl Sl e (S ke oS50 0Kt
K aS A esls OLES s el Ol cla.ﬂ 33 5L
> Ul Gdne (S5 Ole oS (Sies
o basl 0L oy geS E D b
V) 5505 552 5 S giem gl

ook (S el Slegas mlau s
Olbe bLil Osel,e Job Ol 31 (gslaws
3 Ol (S gy Ol il Gan (S15 5 055 ]
0586 Js posn 2 Sl gl Sanss

4o e

s DI Al e 2l s Gl el
slye oo b pl il e o Sl 081 SO
L Koo 0l plS stew sonl a8 S5 dpm Ja
A G5 e (B5 S 65 S (e 25
o 3k Ol sl Sla S o 5o 4y 1
(Y 51D Ll o e 50 Ol el

2 sl S el sl gl (S0l
Gk 3Ol bl 5 Ol Sl Sl sy
SdsSse pl LIS o 3 cils (slaply Lol
o ble sl L Loeaas ol
Dliens 5 pteais ) el S (eSs]
Gla,SB pl &S Conl sl esls OLES Ll e
L beadS sl plad (o SO Sl edd =25
OF) 2,108 o 3 el ze by lad sho Lo
3o JKE 4 8 Gl (S g sl (o]
S S8 350 e Ol o 3L L3 Ol
Coslie slajaxli 5 S 0SUS slacas L
O 5F) 2l bl el 4 s

5 Sl S Klesls Ol 3 Sl
Oly bl sdijle glad e 53 ol glasks S
(8) X yd o

sl gl a8 Wlesls Ol Sladles 51 Lax
ol aS A e QLIS s I 0SS 5 LSS
cotle ol e S Glas 4 (iS55l &l
(A 5 Y) Cl O gl

ol 03 g Ol sdias Ol s Slalas 35 opl b
B Gl o35 (555 p e S gl &S
S o Sty Oy a1 O Sl s o0l 3 s

AV 2500 e Gl oo 5 ol

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-626-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

VYA Lial 5 ooy /8 o led /pacia Jlo

oy g.,.]a/\\"'

W s dd s Sl ses g 5 s
S el dglesy el (skisyS
Sllen ple sl (B mssitul sy 2l
(S glaglen 5 b Glagg e 4kl (S sl
SG S Sl e 5 55 O3 e 53 (20l slasl

g ole s Do & 35 (S IS 3 L Soben
Slasliinny alles 5 e S,E L5 el
s oy s S S Sl fanie
edlie g Kkl oS Jalpd g b an )b

las pSo3ll /o

0335 Sl e o Zely 5k S ad e s 0 LS
C.M)Lw_e Loy andd b s colzal adss
Loy s 8 .08 ,Seslul oplibul (glo g
5 bl s, Seilbl el 1 el
Ok 3 soSealul sl L Ll K sla s
3 odis laadl ol 55 6 50 LS &
gl 53 S s s S e SULL gt
Lol O @ged A (S o3l Sy sla 285 5
3 skl Cope 4 adsed pled 5 el 4
d)ﬂ@? 55 Sl 53 01 LT 5 s 8 S
S a b sl Sl S e 5 bad sl
Coge dls cxle Vsl oS IUT s
Sl iy b 0 SIS e 238
ol oS Sl eslinal b 3leS) SIS S xS
A (S0 Ol ol Ogo3T sk

e g0 cxle S LI s, ke s RANKL
CS L s b el s S (g8 e5Il oy S
5 oSl s e Sl oS,e cxle
oS Olsnl el oS bug e laegs

A (¢, Se3l Immunosorbant s, L s>

SES 20 B Opl sledles g
z5) d’i\ )\ ol eSS Cbu‘ \ u..:l.w‘ 9 g_)’:.’.u""“‘.’.)
S R o 58S sk el Gaa
Ol 52 w&ﬁﬂﬁj s Lguwlfjﬁﬂ ;J...S
0Ly Ole s Olgsaul  Jdas (.Slf osls e
55 s sdes Caa ol by Sl e aldl
WSl O/A Sles 538 53 da S g sosl ol LS

Al o e d s et 4l 0L o

axal> 31 (6 5S4 gos /A

sl slbad gl ol saddllas OBUS oS s
Lol b3 g ansl 0U3 31y olsl o 0l (goaids
Sl ol sb 4 jedp s 53 Al s g
b 5 Wl sl GBS oS 8 pl e LS
A0 g dxal

i el g3 el 63} eess OB ULS &S L5 sl
Ol Ol (S S Lx geadles Sl
(sl e e ey n e (IMOS)
e (S5 o35 b 3 piSignsl 5 opilieys
D4 05 YAY O gl

Osnsl 5 baslys, 53 adles & bype ST
55 ek bl QS oS d il Ll e
woals Soson S gl G b sl anlllas 5
M s IMOS Py Slaes S a4 4l
sl Glay Bl 5l e L3S e oS Yy
QI L el pen ot Glay SB35 sl (5055
S aallan ) 55 IS5 g OES S
oshe oKl 4 ails (ol Codle Sliies
LAl s o 5 e 5oy e 00 by S
LA Cse

slalen sy Jold addlas 5l 252 slajlee

O ot oS oLl SPE g\ﬁw‘

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-626-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

Wt ol gsal dae (515 0315 s 31 53 S gmsl 5 il s V- eitagl S

bblfw.h}w;

Lasl

53 a8 YAY) OBues o8 b lasie 5 b S
o S0ke el 0 e3ls OLES ) s 3 anllae
ot 2y Jlw O4/4EV/0 aallas 5,50 4l 0L
ol 0lys 5 Dby S o3 Gy
doys ) 5 Ao d TY (Ao OV S5 a4 Saesa
O3 YA Gler cilig ol yaxls el s
OA 3l o el s g0 Ol gzl S g0 s (Ao ys A/Y)
a8 O g a-U s (Ao s YY) L8 A4 slaws Jlo
g 055 axb s 8 (Loys VA) Y 5 (6 S
Al Ol el S sles

SBauS S L olasie s b S5y (V Jsd

adlas s
L Sl
SD s o
ol

VIO 04/ (L)
VY YANY Kgim2) su ey Latls
als */AY Ol o3 4 oS o3 o
Vo 4/A¥ mg/dh) ..ls
/O /AT (mg/dh) s
V/EA +/OA UIL) sblis - JSIT
AL /04 (ng/ml)Crosslaps
AVA=VY/OA 4/AY ng/ml) -ds szl
(/A5-Y/48 \Viai Ranklpg/ml)
OV/+ 0 —40/+ VY/ (ng/ml) OPG
AT/ VY \B (mg/L) hs-CRP
V/A =AY VYV ng/mh oz )
\/50-¥/) Y/AY ng/mb) -slis s
SN ANS Ve/AY ng/ml) -5 50
A VIAFE ©/cm2) Ji, 5e3 4~ ,» BMD
AAS VA¥E ©@/cm2) sy >t ;s BMD

s (Sl Ol o3 sden b s sls Ol sl b il b . 0ke b Laosls”

L boplS s gl Soaman ¥ 5 ¥ (Y gladsli
9 Y Vol J.“»Juzj Q)M “ axllzs 340 ‘_5“561.‘5),&:»

s e Ol SSE 4 055 5 e Sl 0 oS

G sl oS K sl eslizad L CRP (6865100

W23 8 plonil IS el il b
5 ¢l BMD) Ol Saxs (S15 lan
o e Ssn 5 (L2-LA) s ol O
dual energy X-ray s, L (e 035)
oS5 e oKaws Ly absorptiometry
wilp ool Kb Y S gmal Ol

A 6;5)‘.&4‘

bl B/

(el (glmesls r:‘i)@ Jds s Al A e Lo
s @35 b e mld 5 oiSSsmal (il 5
I T
S Gl £ bl 2K LAS & sew
Oyl 3 ey S e amlie ol S a1
Oty SNtmad IUT 51 eslizal 5 &ds gzl
Ol Ol e o B s e
o Slaite 5 S teps Sl 5 SSpmsl
A eslaal

Ogos S5 ﬁlu SRR el 3))1..3 Sy
BMD asd JGJLT 05 A eslazal 45 S
(ol 5 atsly pxie Olge 4 sleg) 5 j5ed Al 2
53 wba 3l Sl b b 5SSl pilivs
4 (Wle 3 5VL 5SS sl (ol 5 el b alie
WSS ladds 53 S 5)ly Jas ke Olge
Sl s BME o b oG i 5 ol
A58 Las hsCRP 5 ol e oo

S b pae o3 0 31 S (515 e Cla..ﬂ Ol 50
SlPles a3l aesls T g s
s S sl (IS 4l SIS2)

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-626-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

VYA Lial 5 ooy /8 o led /pacia Jlo

o g g.,.]a/\\'f

u&a;,ywsduﬁmgwﬁxﬂ@(f NPRES

bj;};rué‘joﬁu}iﬁjou‘}i-\:ﬁ@)_’-ﬁﬁ

okl e R S g 3
p r p r
e VA QL) o
+/\V4 —+/VO v/ee¥ —+/\ 8 Sl ey s
JAOY /A VIR WYY 4 oS g
Ty I ¥ R P I 84 hs-CRP
SV e\ 58S JAY¥ OPG
XY o/eVY ¥isl YN RANKL
eV aN0Y <) Y CelS s
YN yR\% e NS CrossLaps
+/AY4 VERY /OVY Y SBls ST
e\ —/VEY VY — /AT s
JEOY  —e/e¥Y YO = /00 S
>t ,sBMD
VY SRV o STV SYIL
Jhsed
Y SeAF <efenn) —a N4 sked el sBMD
Y = AVY o/en ALY Ol
/548 XY WY s V cntis)

adlas 5590 oS b yuiie b\ — il Kia (Y gt

b}}}&aé‘ﬁaﬂu}i“}aw‘}a_dﬁ@)ﬁﬂ

[E% $u\.«3 [ Jﬂ"\": \ ;,::LA}‘
p r p r
VRN YA (U)o

GOYA e AYD NV VA S ey el

SO0 = /AVA L AYE S AYD oS 583
</AM /o) ¥ 22 VIR A hs-CRP
+/VVA VAT /500 /AY0 OPG
VA4 /N0 VYV AN RANKL
YAY YA VYA —eeNd el gl
ARE LVERAY +/EYQ V[N CrossLaps
TATZ VAT S SRV S A Sblis I
Y VA4 OYYY Y24 S
Y A aYE AYY s

VAYD /00 OFY  —e/ATF s anb s BMD
VOFE MY Y S AYY el s BMD
CEN ¥ VONY Y s

VJFAF e /aYY WY —ea\g S

5B s ) el Jais anlllas 350 (slaplS gt gl S
4l 3 Ol Sdae oS15 Olge b addlas abade
D3 5 o b h Sl o 608 SR O
S 36 s (Y Js) s 0l s 5 Saeen
Il A 3l s ok S 5 FAY 51 YO+ anlllas

2 S anrl o Ol il (515 i S 655
5SS DR Oy (8 L3 Ol Gdae (SIS
S A e CBIS Lol s iy oy e 4 e 035
Ol canlllas Jsb 56 55 (P<s/eve)) sls GLAS 55
Ogn 4L 53 Olaal JSoas VSlJS Osls s 3l
035 4l 53 555 dlo 53 o3 Y/ (a8 a8
3 S oS Ol Gdae oS15 b 53 doj3 ) sed
Oe 8 pior Bl (o Opn S5 ladte

s 35500 oS (5l e b i 5 (Kipen (F b

b}jj&»&‘ﬁcﬁg}id.d}cmdi):ﬁ&)ﬂﬁ

R4 Ja_u\.u' PR Ja_.\.u' u.:JLd..d_‘g
p r p r
/550 oYY (L) oy
V/eaq VAR () v/en¥ AR sl ey el
AR +/+4) N AT oS a3
<efoney YOO <e/eend JYAD hs-CRP
YV /000 URYY O e/a00 OPG
4V YRS GASS e\ RANKL
VO AN DERT SYATN S gl
R — N0 YN —OAYA CrossLaps
+/Va4 VY SV Y SBlewd I
VO VEY VAL VAT oelS
VAYR /0AD A VAV b
+/OA oY DA SAAE I sed 4l ;s BMD
SYYY 2N /oY Y Jled o=t 5 BMD
ey ZOAVY ey —A eSSl
NN A2 /oY ATV Vel

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-626-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

V0 ol gzal dae (515 0315 s 31 53 S gmsl 5 il s V- eitagl S

bblfw.h}w;

235 Gdse oS5 L o RANKL oo
G GSoIl 53 sged 038 4l s Ol
daly Shesg ale 5w Laws 5l e L /A
AP=r/eoY P=o/14) sl Ol s 5l 6 Kadr
st o135 LRANKL o mlane S0 0L5 w0
S DL Osw 5 s ped (g 53 Ol 38

iy dasSle BB 5 e gSae (glakasl

=

5 ool o O::.;,al‘«sﬁsﬁ&w\.]m(ﬁl):b
Ui Sl o oS Sy o 0SSl
035 5 08 DB Ogin 4l > Ol (S15
Olse & RANKL  ojm v Ll daes ) sed
st 5 02 Ol Gas (oS1 5 eiS K0
Cgins Comex l 55 s5e 035 5 (eS8 Dl B
Slhls & ol adlas ol 55 bo pioman 553 e
a S 5 53 Ol il idae (ST 03l s
o 4l U3 53 a8 DB O (s 03 05
AL e VU Sl gl s

et 53 LKl &g 4 Glasdlas 05ST
el ol 48 K a5l s 5 ) el LS|
053,50 ol s s 598 adllae e LIS a5
s e el Ol mlan

ol adse 0S4yl 08U Slalllas b
K2 o S il S ol San ) e oS
5 ) oemal Sl sy s Dldlae ) sdes (YO)
St Sabe ook 5 by (Pl e nle
FIF 65l Ol O I gl s
Ll sy ) Lol sl oSl oul
S Glaptarn 53 5 ol 035 e AL

el cadlSmal s cadlad S e

C)\Jb dj:.w f‘f BE Q‘}M‘ 03}3 L;!JM VS‘J: E)
(8 50 Jghr) Lold oz 4y 5505 03 5 5 (5 a8

9 ol s A il B S g sl L3I0 Iyt
4?\5 BE O‘Jﬁ&u‘ 0345 d"‘"’“ rSl,? 9L (U:JSJ”J
B D g 55 Sdis plul 1 g 08 B O g

S 4>t ,3 BMD

p B

YA ¥ e
SYOA =0 BMI e bets b

YA Y ool odd Jod il
VS . /TY BMI; oo Lo s

JOY Sy ol o s S gl
YW Y BMI s e beds s

9 by ) al) S g gl B (P Ju
23 Ol il 035 Gdea o515 5 (gn po (S s3]
B Ogr 55 Sldde olal 1 5508 035 4l

&b ,s BMD

Sed
p p
+/OFA —/¥ le.l ol Ji.kx:u \;,::.;n}\
o Lol b
YOL —v/e0 s betd
BMI
2/ YA AN el ek s Ol s
/Fe oYY BMI 5 o Lo o
SOY Y oobedd bdas S s]
EYV e f BMI ;5 o Lo o

ws ST 5 b 0w S5 Sead slade s
St A S s ]l 51 el n oS
5 obes Al Ol (S sl gl SaS
AL ged 03 8

Ol el o35 Jdre oS15 L o e RANKL 05
Ll e O/A 51 ey (6508 a8 Ot 4l 5o
S g ol e JES L L oSt
(P=2/A P=2/FEV) sls 0L 5 5= 51 (BMID)

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-626-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

VYA Lial 5 ooy /8 o led /pacia Jlo

o g g..]a/\\'?

s 3l el Sy 063 o gl sl s |
(YY) das olas

L el ey e Ko (sheallias Lo L
Ol s 5l 1y blol s 4l 0Ly, BMD
5 @SN JYs S L e a3 (TY) sl
Slp Ol (5l 5 b o 03 S5 58
2502 s Ol gl Gdaa oS15 ) oyl S
ol alade o 53 0pSU &S (SS LY s
Llesls Wl 1 a5 15 gl ol 01

s & JSE 4k sl Gl b S e S
ST aily 055 53 BMD Vol g o
Sl st oS 2Ry S sl ) S 3
s ly b o sl 0b; ;3 BMD —
Sladllas plsil (ol cpl g yol b s Sl Ol
ol 5L 5550 4l 0L Comar w53 b
gl S s Slo gt gy slins s
s DL 5 Sl e S 15 e s e
ol Ol s e S 5k ol pe el JE pioees
e 3 OF 1 Ol Sl Sladlas bl
B slaslen 5 ST plie oy (ol o e
(V¥ YY) 5ls 555 350

Sole sas da.w 33 st Sl Ol Ll
il BMD 5 opslinn sy dady 00l Madlo
2> BMD L lis s Olbe e Se ddaly 555 o0
ol S (BD)  gless, ol (gl
(YO) el

0b3 5> BMD 5 il Ol gl piomen
(FA) audly 065 5 (V) L Ol e (F9) L8025,
5 rbie o 5o b 50 S pes alle s 3L
5 o Gl daly Ol s adles Jib
S e S My AUl oGl o BMD

o3ls 2als OPG < oo 5o b 51 1 laeaadIS sl
0,5 o 1y oSl il s RANKL sl 3
Ol gl O3l S 31 el INVIVO Loyl 5 55 .l
RANKL & 5 1y 55l 3508 i 3
(Y5) ool 03 305 ionsi OPG &,

bl s by (S35 pske oKuils of Kings 1o
4 53 Y BMD L e il (W sl oS
5o Lol b Obles 55 [ged Olgaad 035
(V) 5l Sasen

AKE-eNOS LS s Ll 5 o cpomen ) il
Sl el Bl ol 51 asS ol L(YA) uS S 0
Sl S pidnS) Sl JUBSL e sl 6
4 5 Ll (.J@ I Ol ol 5 el giead
(Y8) 350 Ol Ol v 55 03 2.8 &) 50
Olse a4 K15 o NOS o 5l Jol S 25 45|
5 oased J Olganl w53 O35l Sl L
Al 065 2 Il (S 52 01 e 25108
06 36 e

3B 53 ok e gl o A3 Sash s B L
LY el o 8 0 (0 G55 dallls alade
asl OL3 5 g8 Sl O 4=l ;5 BMD
Y R ISRPT CORI CRWV VR PR
V) ol esls 0Lzs 54 5l

ol Olgr o 3 Lo (gallae 51 g S Slalllas
oS iy G Olgie 4 ) el 45 s Ol <3 S
3o Ol 5 o 065 5> BMD ¢l e
b e Ser s o3 Jeo Sl
357 5 Olad Sl cobe el g la Sl
wisn ol OLKEass o el ol esls 0L

L Sl 035 5 e DL Sl e | il

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-626-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

Wy ol gl dae (515 0315 s 31 53 S gmsl 5 il s V- eitagl S

bblfw.h}w;

Ol s 3l Steen Lo 0Ly s Ol
(FA) sls

Cope 4 oSl LSl adlas s
Jaie JS b 055 4l o BMD L S
e N A R
Oy S 5 ssed 055 5 Il ¥/F 51 (ussly
o sSme Do a anil OB 5 Jle 808 Sl e
(F) 513 OLis 3 4 51 alayl

ek eSS s sl cadle e addlae s
Health Aging and Body Composition )
e 03 s e ol a3l i oS s L oas (Study
o g (235 el IS el s Al VA B Ve
33 e BMD 0315 s 5l 1330 L 0K g
(01) el o351l 55 0L 3 et 4L

Sl LU Ogel e Job Slllas 55 45 L ja
Sl SaSs sl b il
o Js b sy ead s Ao Sledbl
Sl gl ks fele (G S sl &S a0
U UK WR g o

SR eSS s sl cole ge addlls
o SaeSd gl Sk bele Olge 4 S ps]
OV as e K3 Jolse 5 Jore 50

¥4 g5y p S Gl (MIOS) axdles s
plasil S 355 (6 Cgmarr mhaw Sl 5 50 00, L
f oSSl e S 48 salie
Sl s (S e L G S
ol o35 plg oy Ol s 5l et el e
oSSl &S nx e Sos glandlas s Ll L(OY)
Lol 331 Jite oy 545 35 55 BMD o oS el
Ol 3 51 (Saan Oy 5o (SanSls b L

OY) sl

(5‘}" ).:4 Lff kS &ji:«.:: ‘\gl.: })‘Jq LS:.W
Shlcadbgmal pld 5 S wrge S swsl
(Yq) Epwape P38 (MAPK) u‘“(’l’:i et &i}l’
— s RANKL > 5 b 5l 1) baedIS gl
LF0) 35k o Jlad LoDl gl s OPG Jg

ol Ol @K.L_Laﬂ Q\)Ju'b.-dad); adleas G o
LS ola e 5o Llg o uiSSgmal 35S &S A2
ol Olgnl Sa slrs OUl glaoless uils
ol JJL’J(..:E.'J)J J.&;ﬁﬂ Slel 18 asllas
.(\‘\)M;:%bgﬂ;wjﬁ-jolj*\

e S epl s sl OLAS s 5l Ol sl V,..‘:lﬁl:,a
Jlsl OPG/RANKL s Laws (slo)ly filas

(FY) 355 e

Do o sSan (Stmor 55 Gl Slalllas o 3
—¥V) ol ol 518 0L 53 BMD 5 G 0]
OB) a8 o3 2 o 257 anlllae alade 56 > 50 L (FY
55 Al iS50l o Sl VL &S glansly
oty 3T Sl s o8 LS Ll
oy Somb e 4l 53 ol BMD e
(V) el

Sllas BMD a5 s0l 1 gl o allised =
(Ssb alas s ol @ S plnil G b

e oS5 RS Ll iSOl 5 g e

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-626-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

VYA Lial 5 ooy /8 o led /pacia Jlo

o g g.,.]a/\\'l\

adlls il Sl laadl w4l ol
ol o3 X a ol Gasd WG b A g (MFOS)
S ek Ml K Sl s
Sl 0330 Cpnn Ol3 o 53 Sgp giil sl S8l
i Oley SIS 5o OF SwS o Sy HE s
OF) el ois

CS 6,5 oSke s MIOS  garlas 3
b asdlan 55 Ll .l 635 Jlo OF aslllas 55 OSS
5 el o3 s QA OIS S0 (6, K Sl
adlae 31 S0l Dl Lo oaddllas 3550 Camax 50
e ol oSS O3l s Sl g 0340 L5 5w MIOS
5 il a3l 03 W o 0 3
L2l iy ) Olpiial Gdes oS15 ) ol b
0Ly oo Ul Sdae vSljs Osly s 3l e
ol 15 es o eVl Ol Lo andllas 555
2 S edalie

o e & Aoy amS opl 4 Olg e OLL o
S o Sy S il s 5 sl O il
S A, 5 Ol Sdas ('5\«:’ Osls Cws 3l s

I 4l 06 s Ol g

oo 5 ol
G35 asn 03 SO Coles L ooisn ol
oSl (63l 5 Slidos Siglae 5 ed s (5ol
SFS3 phie b OLL B s ety Sy esle
03 S plal 3 Y NAVOYVY o)l w0 glad >~
ol Dlais S e SLI,A s pled 51l
a5 o3t L b il SIS e eips o sliels
GBS Sire s osdeme 18 (S

B 3 Lz s oS 038 edalie 5 aalllas 3 55 L
4l 3 Ol Gdae oS15 L G sl e
3303 OLE s 5l (Sas (508 DB 05
Ol (Stsad 65 mn 548 addllas Jsb 56 s
OIA 538 53 Ol el Jdas (.51;61@,&&}@31

A sl Jl
Slaallae Sy Sl e slas s s ilinbie
G G esat 3 Gl Skl Dose 4
S pde Ol g B ol sz pilian s 5 ) (el oS
22 O ne S5 sl o S L
wygm\)ﬁ;ﬁ&wmﬁalﬁu«sugou,-
b osls e £ 5l G s s D3 alis
Uil ol mhe 53 Slalllas plol e
OB el b ol Gl R e
L s Ol e S5 sl S
C’L“ L bl ol 5l s Iy Olsnal (S g sl
Sl 0l ol Sib oo 4 S s Sl

2,00 Gl e
Ll 5168 ls Ol 1y ol ol o 48l cpl a5 3
0L s Ol el L;:JuqulJ: Osls cws 3l Cs s &S
A 5l S 08 D28 O giw 4l 53 e aallas 5 ) 4
Sl oS5 g xSl s ol sl
s gl s oy s el il 5L
Libe LAQ;“LS}:,,A};{:T s ut.ﬁ.jﬁﬂ Slesl il
sy Oles Wlandl s 5y cpl 55 ol 0399 ) il
4l 3 Ol gl Gdae (SI 3 L saado 5B 53 Lo oS,
OL 352 Sl aes S g 063 cnl 03 (608 D18 O g2
(,Slf” O3y Cawwd 31 5L 3 slens Ol 5 ‘Jf.is Ol 4 . Las
3Ot 6 eS DB O el s Ol Sdee

ol 0390V el g 5SS gl S5 g5 5L ol

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-626-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

W4/ ol gsral dee (515 0315 s 31 53 S gmsl 5 il s V- eitagl S

bblfw.h}w;

References:

1.Zaidi M, Buettner C, Sun L, et al. Minireview:
the link between fat and bone: dose mass beget
mass. Endocrinology 2012; 153:2070-5.

2.Magni P, Dozio E, Galliera E, et al. Molecullar
aspects of adipokine-bone interactions. Curr Mol
Med 2010; 10:522-32.

3.Muruganandan S, Sinal CJ. The impact of bone
marrow adipocytes on osteoblast and osteoclast
differentiation. IUBMB Life 2014. [Epub ahead
of print].

4.Dietz J.J, and Iglesias P. The role of the novel
adipocyte-derived hormone adiponectin in
human disease. Eur J
Endocrinol 2003; 148: 293-300.

5.Chandran M, Phillips S.A. Ciaraldi, T. et
al. Adiponectin: more than just another fat cell
hormone?.Diabetes Care 2003; 26: 2442-2450.

6.Berner HS, Lyngstadaas SP, Spahr A, et al.
Adiponectin and its receptors are expressed in
bone-forming cells. Bone 2004; 35:842-849.

7.Luo XH, Guo LJ, Yuan LQ, et al. Adiponectin
stimulates human osteoblasts proliferation and
differentiation via the MAPK signaling pathway.
Exp Cell Res 2005; 309: 99-109.

8.Luo XH, Guo LJ, Xie H, et al. Adiponectin
stimulates RANKL and inhibits OPG expression
in human osteoblasts through the MAPK
signaling pathway. J Bone Miner Res 2006;
21:1648-1656.

9.Jurimde J, Jurim&e T. Plasma adiponectin
concentration in healthy preand postmenopausal
women: relationship with body composition,
bone mineral, and metabolic variables. Am J
Physiol Endocrinol Metab 2007; 293:E42-E47.

10.Richards JB, Valdes AM, Burling K, et al.
Serum adiponectin and bone mineral density in
women. J Clin Endocrinol Metab 2007;
92:1517-1523.

11.Ealey KN, Kaludjerovic J, Archer MC, et al.
Adiponectin is a negative regulator of bone
mineral and bone strength in growing mice. Exp
Biol Med (Maywood) 2008; 233:1546-1553.

12.Williams GA, Wang Y, Callon KE, et al. In
vitro and in vivo effects of adiponectin on bone.
Endocrinology 2009; 150:3603-3610.

13.Magni P, Dozio E, Galliera E, et al. Corsi MM.
Molecular ~ Aspects of  Adipokine-Bone
Interactions. Cur Mol Med 2010; 10:522-532.

14.Ruscica M, Steffani L, Magni P. Adiponectin
interactions in bone and cartilage biology and
disease. Vitamin Hormon 2012; 90:321-339.

15.Hida K, Wada J, Eguchi J, et al. Visceral

adipose tissue-derived serine protease inhibitor:
a unique insulin-sensitizing adipocytokine in
obesity. Procl Natl Acad Sci U S A 2005;
102:10610-5.

16.Eriksson J, Franssila-lallunki A, Ekstrand A, et
al. Early metabolic defects in persons at increased
risk for non-insulin-dependent diabetes mellitus.
N Eng J Med 1989; 321:337-43.

17.Tohidi M, Akbarzadeh S, Larijani B, et al.
Omentin-1, visfatin and adiponectin levels in
relation to bone mineral density in Iranian post
menopausal women. Bone 2012; 51:876-81.

18.Zhang H1, Xie H, Zhao Q, et al. Relationships
between serum adiponectin, apelin, leptin,
resistin, visfatin levels and bone mineral density,
and bone biochemical markers in post-
menopausal Chinese women. J Endocrinol
Invest 2010; 33:707-11.

19.Peng XD, Xie H, Zhao Q, et al. Relationships
between serum adiponectin, leptin, resistin,
visfatin levels and bone mineral density , and
bone biochemical markers in chinese men. Clin
Chim Acta 2008; 387:31-5.

20.Schaffler A, Neumeier M, Herfarth H, et
al. Genomic structure of human omentin, a new
adipocytokine expressed in omental adipose
tissue. Biochim Biophys Acta 2005; 1732: 96-102.

21.Yang RZ, Lee MJ, Hu H, et al. Identification of
omentin as a novel depot-specific adipokine in
human adipose tissue: possible role in
modulating insulin  action. Am J Physiol
Endocrinol Metab 2006; 290: E1253-E1261.

22.Tan B.K, Adya R, Farhatullah, S, et
al. Omentin-1, a novel adipokine, is decreased in
overweight insulin-resistant women  with
polycystic ovary syndrome: ex vivo and in vivo
regulation of omentin-1 by insulin and
glucose. Diabetes 2008; 57: 801-808.

http://bpums.ac.ir


http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20208458
http://www.ncbi.nlm.nih.gov/pubmed?term=Xie%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20208458
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhao%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=20208458
http://www.ncbi.nlm.nih.gov/pubmed/20208458
http://www.ncbi.nlm.nih.gov/pubmed/20208458
https://ismj.bpums.ac.ir/article-1-626-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

VYA Lial 5 ooy /8 o led /pacia Jlo

s b/

23.Yang R.Z, Lee M.J, Hu H, et al. Identification
of omentin as a novel depot-specific adipokine
in human adipose tissue: possible role in
modulating insulin action. Am J  Physiol
Endocrinol Metab 2006; 290: E1253-E1261.

24.Xie H, Xie Pl, Wu Xp, et al. Omentin-1
attenuates arterial calcification and bone loss in
osteoprotegerin- deficient mice by inhibition of
RANKL expression. Cardiovascular research
2011;92:296-306.

25.Yamawaki, H. Vascular effects of novel
adipocytokines: focus on vascular contractility
and inflammatory  responses. Biol ~ Pharm
Bull 2011; 34: 307-310.

26.Xie H, Xie P.L, Luo X.H, et al. Omentin-1
exerts bone-sparing effect in ovariectomized
mice. Osteoporos Int 2012; 23: 1425-1436.

27.Assadi M, Salimipour H, Akbarzadeh S, et
al. Correlation of circulating omentin-1 with
bone mineral density in multiple sclerosis: the
crosstalk between bone and adipose tissue. PL0S
One 2011; 6: 24240.

28.Maruyama S, Shibata R, Kikuchi, et al. Fat-
derived factor omentin stimulates endothelial
cell function and ischemia-induced
revascularization via endothelial nitric oxide
synthase-dependent mechanism. J Biol
Chem 2012; 287: 408-417.

29.Van't Hof R.J. and Ralston S.H. Nitric oxide
and bone. Immunology 2001; 103: 255-261.

30.Wimalawansa S.J. Nitric oxide: novel therapy
for osteoporosis. Expert Opin
Pharmacother 2008; 9: 3025-3044.

31.Wang D, Jiang TJ, Liao L, et al. Relationships
between omentin-1 concentration and bone
mineral density, and bone biocemical markers in
Chinese women. Clin Chim Acta 2013: 426:64-7.

32.Zhang Y, Jiang Y, Tang S. Serum omentin-1
concentration and bone mineral density in post
menopausal women. Zhong Nan Da Xue Bao Yi
Xue Ban 2014; 39: 389-94. [Article in Chinese]

33.Saddi-Rosa P, Oliveira C.S, Giuffrida F.M, et
al. Visfatin, glucose metabolism and vascular
disease: a review of evidence. Diabetol Metab
Syndr 2010; 2: 21.

34.Stephens J.M, and Vidal-Puig A.J. An update
on visfatin/pre-B cell colony-enhancing factor,
an ubiquitously expressed, illusive cytokine that

is  regulated in  obesity. Curr  Opin
Lipidol 2006; 17: 128-131.

35.Moschen A.R, Geiger S, Gerner, R, et al. Pre-B
cell colony enhancing factor/NAMPT/visfatin
and its role in inflammation-related bone
disease. Mutat Res 2010; 690: 95-101.

36.So0di R, Hazell M.J, Durham B.H, et al. The
circulating concentration and ratio of total and
high molecular weight adiponectin in post-
menopausal women  with and  without
osteoporosis and its association with body mass
index and biochemical markers of bone
metabolism. Clin  Biochem 2009; 42:  1375-
1380.

37.Peng X.D, Xie H, Zhao Q, et al. Relationships
between serum adiponectin, leptin, resistin,
visfatin levels and bone mineral density, and
bone biochemical markers in Chinese men. Clin
Chim Acta 2008; 387: 31-35.

38.Zhang H, Xie H, Zhao Q, et al. Relationships
between serum adiponectin, apelin, leptin,
resistin, visfatin levels and bone mineral density,
and bone biochemical markers in post-
menopausal Chinese women.J Endocrinol
Invest 2010; 33: 707-711.

39.Luo X.H, Guo L.J, Xie H, et al. Adiponectin
stimulates RANKL and inhibits OPG expression
in human osteoblasts through the MAPK
signaling pathway. J Bone Miner
Res 2006; 21: 1648-1656.

40.Luo X.H, Guo L.J, et al. Adiponectin
stimulates RANKL and inhibits OPG expression
in human osteoblasts through the MAPK
signaling pathway. J Bone Miner
Res 2006; 21: 1648-1656

41.Wang F, Wang PX, Wu XL. et al. Deficiency
of adiponectin protects against ovariectomy-
induced osteoporosis in mice. PLoS One 2013;
8: €68497.

42.Wang QP, Li XP, Wang M, et al. Adiponectin
exerts its negative effect on bone metabolism via
OPG/RANKL pathway: an in vivo study.
Endocrine 2014. [Epub ahead of print]

43Jurimae J, Rembel, K, Jurimae, T, et
al. Adiponectin is associated with bone mineral
density in perimenopausal women. Horm Metab
Res 2005; 37: 297-302

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-626-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

\\\\/ Q‘Jaa‘.'..A ;é‘l"“ rS‘j Oals C,..a.:j‘ B w;ﬁﬁj} u,:SLG...a*} u\—&é’.’.ﬁ}‘ﬂ

bblfw.h}w;

44 Richards J.B, Valdes A.M, Burling K, et
al. Serum adiponectin and bone mineral density
in women. J Clin Endocrinol
Metab. 2007; 92: 1517-1523

45 Jurimae J. and Jurimae T. Plasma adiponectin
concentration in healthy pre- and
postmenopausal women: relationship with body
composition, bone mineral, and metabolic
variables. Am J Physiol Endocrinol
Metab 2007;293: E42-E47.

46.Wu N, Wang Q.P, Li H, et al. Relationships
between serum adiponectin, leptin
concentrations and bone mineral density, and
bone biochemical markers in  Chinese
women. Clin Chim Acta 2010; 411: 771-775.

47.Napoli N, Pedone C, Pozzilli P, et
al. Adiponectin and bone mass density: the
INCHIANTI study. Bone 2010; 47: 1001-1005.

48.Jurimae J, Kums T, Jurimae T. Adipocytokine
and gherlin levels in relation to bone mineral
density in physically active older women:
longitudinal associations. Eur J
Endocrinol 2009; 160: 381-385.

49.Araneta M.R, von Muhlen D, Barrett-Connor
E. Sex differences in the association between

adiponectin and BMD, bone loss, and fractures:
the Rancho Bernardo study.J Bone Miner
Res 2009; 24: 2016-2022.

50.Barbour KE, Zmuda JM, Boudreau R, et al.
The effects of adiponectin and leptin on changes
in bone mineral density. Osteopros Int 2012; 23:
1699-710.

51.Barbour KE, Zmuda JM, Boudreau R, et al.
Adipokines and the risk of fracture in older
adults. J Bone Miner Res 2011; 26(7):1568-76.

52.Johansson H, Oden A, Lerner UH, et al. High
serum adiponectin predicts incident fractures in
elderly men: Osteoporotic fractures in men
(MrOS) Sweden. J Bone Miner Res 2012; 27:
1390-6.

53.Michaelsson K, Lind L, Frystyk J, et al. Serum
adiponectin in elderly men does not correlate
with fracture risk. J Clin Endocrinol Metab
2008; 93: 4041-7.

54 Johansson H, Oden A, Karisson MK, et al.
Waning predictive value of serum adiponectin
for fracture risk in elderly men: MrOS Sweden.
Osteoporos Int 2014; 25: 1831

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-626-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-04 ]

ISMJ 2015; 17(6): 1100-1112

Orginal Article

The Predictive role of omentin-1, visfatin and
adiponectin in osteoporosis-associated bone loss in
postmenopausal women: a prospective cohort study
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Abstract
Background: There is conflicting evidence regarding adipocytokines in relation to bone mineral density
(BMD) and osteoporotic fractures in women and men. Recently, we found that circulating omentin-1
levels had an inverse correlation with BMD at the lumbar spine in postmenopausal women. The main aim
of this study was to investigate the predictive role of adipocytokines for bone loss and incident
osteoporosis among postmenopausal women after a 5.8- year follow-up .

Material and methods: A total of 382 healthy postmenopausal women who participated in a prospective
cohort study were followed for 5.8 years. Omentin-1, visfatin, adiponectin, and the receptor activator of
nuclear factor-xB ligand (RANKL) were measured by highly specific enzyme-linked immunosorbent
assay methods. BMD was determined for the lumbar spine (L2-L4) and the proximal femur using dual-
energy X-ray absorptiometry.

Results: The femoral neck and lumbar spine bone loss at the 5.8-year follow-up were 1.0% and 3.4% per
year.In logistic regression analysis, none of the studied adipocytokines predicted BMD at any skeletal sites
or incident osteoporosis at the femoral neck or lumbar area after 5.8 year follow-up. However, RANKL
levels predicted BMD at the lumbar spine (f=—0.19, p=0.003) and femoral neck (p=-0.341, p=0.018) after
controlling for body mass index.

Conclusion: Serum levels of omentin-1, visfatin and adiponectin did not predict bone loss and incident
osteoporosis among postmenopausal women.
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