[ Downloaded from tumj.tums.ac.ir on 2024-05-22 ]

o] i VIE VYT sladaden )+ o lack VE o 00 V190 (o0 505 (Scdy psle o€l o Sy 0uSitils dlas Il ”V”

9351y ol SO 9 Ulad (ST (5 ol 2 T o b (55190 (32 03 1

S S auwdly (U 5 (lgseiw! (oo pw

(TR TR R CUARVAC AR WY CVYARVA FPNCH NP STV FARIPIH 04&

el sludlgsal glad s &_lfu L ossla 2500 Cdle &S das e OLAS Sladlas @\:.} DAL g dls
L 3lmn Sl 45 VY 1 s 5l iagy Goa 3 pdn (Sl Olss 3 Dl (S ) 6,8
O35 3 S 5 5 0l 0 SBUd GILSIT o s s UL GISIT 05 0Ly o e
e L.SJPJVS

A S el sl o 53 WAL Jlo ol g e 53 oS Sl g s dalllas G s ol i s
5otbsls 3 pesT Yo isls 1S3 1y ey cnl ol Aaalr can gl Ol e Jlu 00210 S oS il 0L
055 35 53 halal Oy po YA/LWEY/YE kg/m® O 35 Laxls 5 Jle WYY s Sle b Lol oo dl
Dde 4y (et 0,5 L ped SSpd hasny ol 53 lal (6,500 Bas b (05 V) IS 5 (05V ) el
DA L S 555 5 Savels Sl Dl sad 43 00T Dke e a0 g delr d atis e s VY
05,5 3 Axsll S LS gl &t » S 05,8 a8 I 3 s S 1l oy el LB 0L, ST AV B0
5 36l ISIT 05 Olo (g Sesll skt o jed (gasl p ai)Y Gl e 5 e Sl YE XS 5 op e
Real-time RT-PCR (Applied, +&Kzws ook LUl Al Jesas 0 oS4 500 Ol gzl o sla S Lo
ELISA reader (Stat Fax- 5 Auto-analyzer (Biotechnica, Italy)  slaslSins L Ol o sla S5 5 USA)
.2 8 &) 50 4200, Awareness Inc., USA)

Lo gre SAs (53l 5n Sy jad A VY I e Ao SL Osaosa 5 SBLSISIT 05 Ol ol 0L s sleassl
S 5 3BLd GISIT a s o Jg ((P=r/e 0 5 P /0 VY S S il (g lsban Sl as S o
(P=+/84+ 5 P=+/48) (5 ja) Ll (g lsbas ooyl

ey TV B0 L S 535 5 el Sl phins Sl ania 1Y S el O Sl b g Sl

.M}@jﬁ\)}‘&fﬁvsuliQU)JJbJﬁjf;bl.;Q)AJ}A))UM&@IQ}OLQ{&)&Q}OMF

Sl S 555k D88 Bl ISIT 03 Ol ((s3lpn 505 Sl slS SlalS

B33l 8 (S oS @ by W (s g 31l
Las e 5B S w1y Ol S &S dnea el
dsle 03 Srosr Jele 5 S s b el
coba bl JSIT 05 w4 Uls e oS dmes S5 Ol

L;U:Q}A)}A g(,.,.._LS “l::’.}jt"')l:' PR Gbless U:JKJT P

Tehran Univ Med J (TUMJ) 2017 January,;74(10):723-34

http://tumj.tums.ac.ir

et s Mol 5 ol
e dezes (GBIl ale

Folo 3 bl a3, T by

erlidennslog,S e Bins (Shsly b 05,5 =)
o G oS o o) S
s o ALl wdle ol ¢ 25 o 5lo
Ol

o)) ol (s Sy s 00 ST
Ol edeas )l

i S0 e Il o 098 =T
‘J;gﬁ"‘f(ﬁj:,aflo ey w3l
Ol

Sy ke oA a5 eSS

Ol etas )l sl

.
o St R SSRGS

AA S,
CEETS YYPYYT il

E-mail: z.sheikhlou@gmail.com

PRV

Sl OF 51 (B0 Ol gl (S 5 Slsaal (S15 mals sy
ol 3l U gl KK 5 en g e anlid sy G andl 0L

MEQUJ‘[:}:}A{‘WJ\jj\)éﬂjjfy|&\)pj\ujb


https://tumj.tums.ac.ir/article-1-7838-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-05-22 ]

ODlSan o b5 HLiss vYe

ol a5l G ‘.J}.\;L;d O gen a5 5l Cf ol obeys
S 893 5 Savesky (S5lsa 259 b aia VY 36 )
S SHbe s SOl ,s Al TV B0 huge u L
o g SEld JSIT 0 Ol ahexr 5 Gl b3
Al OL3 53 peelS 5 dap bl Opesse UL ST

2xdleo Loy S oS

wron ‘Jz"J

5w s S b patees Olllas gl Sl ey
aS 5> Slilel Gl @ Lo Jole 8 ol Ose3l
to )l (S pole oKl s 5 (S slaiass s SO
0YAL Jlu ol 59,68 53 5 o sead irumsurec.1394.453 4S L
38 plawil ae ) oK

S p5eS 5 ol sl 065 aled 1 Shass cnl bl daal
Josas O3 b sls |5 )l Ol ,ed Ll 0 B0
S35 Yo Obe cnl 5l a8 s S Sabel pdlel andly 03 e cokel
Slal S s by byl Do 4 Ll d ay
b b iasesl bl s Sl Jhass cnl sladi el Ol so
P (S0 asn bl Glais, 5 LSS 5 eslil
Tas S el

el Blas Jle e e st 0L Jeld 355 slaslae
Tt ol opl i IS 5 Olaabl gl 68 Kl Jle 6550
5 (N0 ul/pg) Jssl zal W W o o (ot s LSM._»Q Jb
3 S 3 il sse gssesl 53 (V=) pling) 05 pds e
O3k 5 Wl Sl Candy (Sl (S 50S () i)
GlaelSans 3 ol Sl 45Kmn Ok (L ol S
Wlial Se il gk Sl ofiws ozes 5 O
3 oSt S8 L GBS (ol bl
W 5la gy 5T i lasolon (S 5S Al s S
0 b 5 Jols e slacsolen (Sls e sl il
A 05 b glasls by SIS 36 usls Sl eslinal O
23 0% 3l gpaslelll &l b Ol (SanS 4 S

Log Olgrial (S ced Doy Juy s Wl alel Sylg

LS 6k s p bl SIS 05 Yo el s
A5 S5 055 LYY Cumbpe 55 ) o5led pyises S
Tl Ol WY 5 0581 VY gl S el sl Bl ol
S ol Pl Bl olant e s isnl b oblid IS
Sl ol Prashe ISHS Sbld ST 05 Ase
S el Sl B s SIS S Ol LSS s S
L lasVosdes daws 5l edd =25 Ol painl jhe 5 AS 0 iy
foeal 5o,V BY s aas
Qore Jsfse 055 boesle iy 55 dasydbl Oseosm
s Sl el s S el el AL 1S el O3l
ol O (g genl slgml 53 V=T laaial dewl Cissy s by 0 O
e St gl slad gl 53 15 0T 30,8 ges5m cpl Sl
S Sl i Sl pelS
(s Slaely JUEH (B 0L b B 4 oS Sl O D3 3 e
LS O S oSS Olppiad S5 5 oae oLl
Sl £/ VA gmol b s JsS50 055 5 Cat2 Js 50 J g
23 5 Sl Ol il Cadls UL (ol Oy 53 5 g 50 eeredS Ol 50
Lol g 0,8 ey DlindedS S S ) pen baol il

("3“‘5 Shwgen s3 ) polul SE D Guluy 5 Ao, 5L Ogesn
sl sl il ol ek ulg s
Slediay Uil B35 age SlaeliS ol 5l 55 S Sl
O35 8 S bl Olgea oondS 5,05 Ol pal Z3L 55 )0
Lo ooos Sl sl o i 5555 Sl & cﬂb 0 Sk
6ol Sllllas ol Olgnal SSSsmal S e O35 Jeod
Sl 5 St s G SHbe 25 sl 56 Ol g
sds JalS 5 ba WO S Ll S 5 3 5e Ol
b 25os Sl 3> ke S e 51l ad
e Loy Ol Sa ol Sl i 5 U3 Joos
DBl S el gy bl ks asiel Ol gl sl Sl
SiP s sl Eel Ol Sl SO L
L;ﬁfﬂ.:; Ol Sy aibe L;".,K.wl Sl 5l 45 55
Sl Al oK glaglen 3l g Kiy TS

TPRNGIVOR RN (9 S5 1) Jf;(.s LSl 0L s e Ol gl

VIF G VIE 1+ o,las VF 0,50 0P8 (3 15 (K pple olCitily o ity ouCiilhy aleo


https://tumj.tums.ac.ir/article-1-7838-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-05-22 ]

VYo s G5 oo Slsinl oo e G 5 561 GuISIT 55 Glar o (558 G 31

Real-time (glaolKius L o S O3 553, 5 055 5l J g3l 2l
RT-PCR (Applied Biosystems, Foster City, USA)
Biochemical auto-analyzer, BT-1500 (Biotechnica

ELISA reader (Stat Fax-4200 , (Instruments, Rome, Italy)

microplate reader, Awareness Technology, Inc., Palm City, FL,
s L, USA)

Graded 013 S 15 05051 5l b e O5enS] ST s (8
s 03,8 Tdd eslizal Ol ,Kas 5 Jorji exercise test (GXT)
b ge SAS L S (652 5 Sasesly ol B Sl ali
el Jees i oo 2 L faed B 0L sl Uye e
saua o ands 4w @ids N B o et alds e Ol oS Wsls
A Ll (N =Y i) s g s atin \Y e

G350 LTO s S 0 8 akBs Ve Jald 5 el Ak s
5 S 695 5 Savesly e Sl g Das L g5lea Dl a3
(s a5l Il 0 225 ) sl b 035 5 (510 4a3s
) pss anin 53 00 L1y amia sl o a3 05 S aS(5)sba My
SSIa Ve p\)fim@j'/.wop\) p o atin lex I
5 RS s S VNS Ll e s el B 0L
RN elie b5 Sl ¢ e Rash nl s ada Y b
L8 s st (S5 sl e

A0l (K Jas Sl iy S cd S5 w03
504 gl Bis gl K A sn a0 sl
e S B Lol 2o O lEs s Sl Sl S Sl
U8 058 5 s 035 Jold Shass oS 53 a5 xS
U, and> o 2 sl S el YE 5wl Ll
S3I5L oKilesl )8 s (6, A plonil gy 53
b 3 ol

Ggad Wy 3 o3 Ve ml e 4 a3k A 5l LSS Jes
slaxsl Ao esle gyl slad ) 5 o sl (sol> &S O
A flqu'\ L5 Ethylenediaminetetra-acetic Acid (EDTA)
s oGSl Gl lanilis el Dsl gl sl
O3 555 3 0555l oS s L 0058 Sl R JSIT
Ly sha Jde 5o sl U ad ol Sak Sl
©lp 5o EDTA 4 azzél esbe L ol O 3 S B eslinal

Tehran Univ Med J (TUMJ) 2017 January,;74(10):723-34

http://tumj.tums.ac.ir

AL ol plold Sl wsske 30 b gssail 2o 5 slaslas
JSon win VY Wy s 0 slaels epe olew 45
S S pal Sl el g a b Sl sl (e
(R s S el O3 aslsl il IS S6 Ol gl
by SaSE 05 RIBI L e sl Gl
(ash od JSon wia VY (b s O Sl g pae
Eyod Olgea andl 05 Yo oS asbigls, Cals 5l e
s Gsbes 035 53w alal Ojsmn 5 edd Ol ol
0l 53 Gl 0s S LS e (8 )0) S 5 (8
B0 b gie Dl b S (555 5 Savosly SOl (2005 Il
035 05 olen a1y s 5 (S35 2 e ed B 0L 5wty TV
JRCR R PV [ PR R IPTCIEL § I R
Warm up-Walking & Jogging Moderate Intensity o o5
«ia VY & « Exercise Program-Recovery (W-WJMIEP-R)
it el e 0 JAS oS S s Vil o8
bty b gasasl e ls Cansy L3S oS
s pomen 5 Vedd S S5, Sy 5 SeodS
Dual X-ray absorptiometry, Ol geiul gdas 3l (,5\15 e
N NEgY VJL.Q ! » DXA (Hologic Inc., Bedford, MA, USA)
(e Ao glanes glaserte A3 A5l (Ol ppanl 23L) S
Sy s b Sl eslinal b o S ba o gl 035 5 3
g <35 L (Beurer Germany) Jhes 5315 5 ) mm &35 L
s Lo o35 Laxls 5 oy don Lad byl Voo
s (Polar, Sweden) Jlios ok b <L oL, 5 DXA
(WDF-BP001, Brisk, Germany)  Jluas CM)L;_e Lo lis
Wby g o cell Y8l iy St Gladisel dd SSeslul
(a3 b oslaer 03 S 55 glagasesl Sl e
S eses a2 T OLL S e sl YE S bk gas
ey 395 e 45 Sl 5Tl w o3V 3 S (sl g el
SLS e sl aen a0l s e Sos
glﬁlé\ﬁgwﬁjimm\Y}djdjlu:ﬁ..uml:
05 Ol SNl sl 5 DXA iy, Sl eslizal b b g gasl
Ogoss8 pedS 5 SBLd ISIT o g Bl IS
L=\V (E140T15AP, Euroimmun, Germany) &S b A ,51)L


https://tumj.tums.ac.ir/article-1-7838-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-05-22 ]

ODlSan o b5 HLiss v

oo 4 C ol s A el s b Skl s
S ook 05 Ses sk Gl Ve s
e 3 Al o 00l e S 035 S V) dds pky
Sl 4 k33 10 e 4 001 C b S plom s sl 13
oo s Sl Ol Sl Sl s Ao S ) ARG RNA s 5
NanoDrop ND-1000 Spectrophotometer (Thermo o&zs 31 O
e &S A eslinud Scientific, Wilmington, Delaware, USA)
58 3 Ul sy YY/YAY YT /YAY Cond dewsu RNA
Sl s Ylnm S5 ol Gl ol zpe Ik o
> RNA Ol5e Colg 5o 5 sl YA nm a5y s
RNA (g5l slasis S cal o ol 31 e A3 s ng/ul
> Complementary deoxyribonucleic acid (cDNA) s g
Al JLEsl=Ve °C Jlsy 4 iy o1 40

G0 3l 5 e 5 esSae sba b 350 05 5l Al e cpl s
Y ul &5e8 pa sl s 0 CDNA Ooladad 4 RNA olaked
cDNA ) ¢cDNA i &S o st laosis,Se 4 1) RNA
L s o3, «3ll (synthesis kit, Bioneer, Seoul, South Korea
ol RT-PCR (Thermo E750, Belgium) oK 5l eslinal
solasl el (Annealing) Kol €DNA e oS S JGS
CDNA s al o caids & e 410 C (slos L dN6/ ol K
b LS sladls b d e s aids T e g 00 C gl b
5 Las atl CDNA (slaa ol wids y e 4 40 C cles
A esls JUl 4ids ¥ e w b c Glos 4 b gy S A
JUsl =T+ C las 4y 3 e Vsb K g 55
b cpzmer 5 bliwd SJSIT 05 olantl gl el .zl
Genscript Jlj-_élrf' Sb sl b A4, O Olsea o8]
—er O edlial Loy Al b (Piscataway, NJ, USA)
OligoAnalyzer (Integrated DNA Technologies, sla sl
s ol p a4 Gl e NS oLl Coralville, 1A, USA)
s s S 4 Bioneer, South Korea | LaOT o 5ukd 5 s
el ol sl LAY gl 55 05 53 ol s pasl

SSly by el sl S el e 2l 2
OF ey 58 Ol e 5 0 33T S 2 SN geamen Ol oo b nslize
A3 S il 358 e ol plels Sl S alesa

i) S0ls ST 5 ST by sla05 Ol o RNA gl s
sk Ry Sl e o e LTl s S eslinl
e o3k Aoy Sl S8 el S eslinad b S
Gy 0 ml ol gzl 5 s G, p i S s b Sasesl
Il Sl VY Sl s O3l e 5 e Cog s s O
o Sl lp A @S Rnlsl eSS s
53 BBl gl 5o Ol ad 4d3s V0 Sl St sladses
A3 10 Ske p g ad3s 3 3 T o b Sk Bl oS
Sl ST oo e 5 s Sk Bl £ C gles s
b s i O iwdsn 5 O3s il (sl Ogeo50 5 @umdS
S s HpYUTH slllal sls el glaolKaas
ahew sty ydsy 1Y 5 (Pars Azmoon Inc., Tehran, Iran)  e.d s
(E140T15AP-DRG, Euroimmun, Germany) lyVl slac.s
(2633-DRG, s (1561-DRG, Euroimmun, Germany)
A b, Euroimmun, Germany)

S s S b O Sl Ve pl e 4 Jol e s
SRk Jslowe 55 Vere ul 5 A 4y, RNase DNase Free ¥ ml
D38 oS ) A8 LA Ot S S oS 5
wilsp gy Y 5 B Sak mle ey s badds o e @
A s S B s S ke K s b
8

RNA il Jgboes 51V er e pl Jliie 4 ale o ol 51 e
< 4 Ol I RNX-plus™ Reagent (Cinnaclon, Tehran, Iran)
o el ko ol SPU bl 2 e 5 A LS
53 013 13 s s 4l Ve sl =) Dl Al S A el
=Y posias S Yor pl 05,8 LSl =Y adds 0 e 4 SUI sles
G S 0l ot b0 JIV e 0 S S
£7C les s el T I oo 5o L S Sl 0 ids iy S
w Ol JEsl 5 s Soe sy 30 2l =1 wdds 10 e @
@l 5 4> RNase DNase Free (s o) Jo ¥ iy S0 S
2003 13 5 035 pSee =V (Bl ngnl S aln e 035
Weer o3 b S sl A alds T Sl 4 moG
gl Sl S s T Sl w8 C sles s (lD

C/J-; u’gj)ﬁ JYo Jj_}lj! J;::Jj‘}i:a Youe OJJS Bl P

VIF G VIE 1+ o,las VF 0,50 0P8 (3 15 (K pple olCitily o ity ouCiilhy aleo


https://tumj.tums.ac.ir/article-1-7838-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-05-22 ]

Yy s G5 oo Slsinl oo e G 5 561 GuISIT 55 Glar o (558 G 31

Sl 1Y )Y pl g e s Sl S
5 CDNA 1LY Y Gl s 1GY £/ sy 5 30055 bz
bl s 5 (Fermentas, Germany) ;)-i)-f ol u,.._<.:,a s 1Y
S Jeol G sl S0k ol 3 i planil S s pe olie
Slew Ol Y opd oy (oS B sladiged) ole S ol
5 U &l (Fold change) o5 Ole 53 <ol i /5 o Walds
A3 sl sl Olgea J S 058 B8 B 5 b Osel g
S ST g s Sl S 05 Ol s Dl S K
B s Sl pin 05 Ol 3 Sl 815 SGua 03 0Ly
el L s 05 0k )
ol bl b S oo SV pame 51 Oleebl ¢l n
2DNA 35 (51 5Bld ST 5 ) by sl a5 T g o
B gty o 3 3 23108 2l & 55585,500 L 5,81 J5 s
X JK8) A5 (s Shiulp dadl b SIsdy oaws
Oag bl hasn Gl Bt Osesl sk
O3l 3 ealiizal b it Al (sla e 5l Lol (sLaesls

oo 4 i) Kl O Solea ol sdalie LB 0L
S S5 AT s OSGL S 2 03 5 sbal al 3 S
S i) ST by SBlad JSIT 05 (g Sesll gl ol
L3 sslizal Real-time RT-PCR oKews

SYBR® Green (Fermentas 0, | eslizal (slus BRI
Csd peve LS UG rleu'\ GmbH, St. Leon Rot, Germany)
T C sles e3sdoes 53 Jiash o5 S 53 s <l (Melting curve)
05 Olgea oSty OF polaml Jis b)) gl d0
wles IS olena 5Bl T 05 5 Seeas 0¥ 0l 0,
(O JK2) @b 5 &g ol

03B iy e Sl 05 e b S el IS5
Gles @0 TC Ll 1 Sdeay 4 m B0 1SS A0 C les
o o6 A= 5 V0 Sde 4\ C (Annealing) Sl
e 3Bl ST 05 51y 525 VY C las L b T o
Skl sles il )+ Sen 40 °C A0 C slos > i g

e S LY Sl & VY C s il s ) C

b Ll S s U8 5 e 058 55 S oS Al 06 (leor aglia ) s

JS e S

P Jizs t P o s BRI e
\o=slows Y e=sldas

VA —o/YYY /Yol \/¥40 /Y 8/ #04/4 2 Y/0V (U)o
AmtY +/4YY +/44v o/ee VOA/Y O£+ A V00/04£V/YY (cm) 43
A%m BARAS /A0 VANA VY/00Y +/AA AAVSS I (kg) &3
+/ANE SIAME DA Y/840 £1/Va£1/0) £Y/2 Y0/ 0 (Ao33) gz polas
VING —+ /008 YEY \/470 YA/OEV Vo Y4/ A0/ Y (kg/m?) S 035 o>l
C/EAE VA A Y/804 VNV /o vEA A VVY/0 YV /8Y (MMHE) J g O g5~ ;L2
+/800 A\ /v oY /v VE/ v VY VY/V a0V (mmHg) J gwsbis O ,Li8
VAT -\/FVA A VYT VA/FYEA/0 VA/QvEA/YV (i35/ 0L ,5) ol jmal B 0L
VAAt YO /oVA CXTE Y4V £V /YA Y4/40£Y/Y0 (mm/kg/min) 5 ze OS] S1a
/oY Y/YYY /Y4y V/YY £1/VVEVAY YV/FYEVV /08 (pg/nl) J g3l ol Ly -V
VARN \A%% A Y/VY NATTVALN NATESVAD (ng/pl) Oy fw9
V/EVE »/VYY VAN o/ - /YYOL£ /AN -v/eeq£0 /90 &S slae 4o T-score
ATy -V “/rot AAaY 0/ \AVES/AY S WAE /8 ol s £ T-score

Tehran Univ Med J (TUMJ) 2017 January,;74(10):723-34

http://tumj.tums.ac.ir

Independent sample t-test : s Lol & 5051 .(P<+/40) Sl o sls ™ bilols Ol 2 1kl il izl 5 SSls o 2lael ¥


https://tumj.tums.ac.ir/article-1-7838-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-05-22 ]

ODlSan o b5 HLiss VYA

(B-actin) ;2SI 5 (ALP) 56lind I WSIT 05 sl el p 15 1Y Jgiker

(bp) Jpazes 55150 (5" = 3) b,elpy Jg 05 el
¢y TGGACTTCGAGCAAGAGATG B-actin forward
GAAGGAAGGCTGGAAGAGTG B-actin reverse
qy TGAGAGTGACGAGAAAGCCA ALP forward
GGGAGTGCTTGTATCTCGGT ALP reverse
Anphfcaion Pict Amplification Plot
175 : T
154
i 150
154 125
m 100
5 154 &
? T < 75
|15\i 50
LT s o
ML = ~ b.oons4
15 00 —
—
o4 8 L W o=z %W W OB N D XN MY D M E N 4 2 4 4 @ W 12 1 1|8 1@ W B M X M W W ¥ ¥ MW o4
Cyoe Cycle

Malt Curve Malt Surve

T )
]
DR

g

Tyt et (e

‘;’-;w_,dvj(&;«f o) HGLand O’:Mgi.}(“:"“) W)&S‘L’gbj‘yﬁy.;s‘;‘ah} &U:JS._.«:\ JS.&

OYVDP Jgeamas o301 ST s 03) Real-time RT-PCR o&iws &Y gaazes 5 DNA 55 5 5 Olwabsl sl » STads-3,87T J3 Y Jss

VIF G VIE 1+ o,las VF 0,50 0P8 (3 15 (K pple olCitily o ity ouCiilhy aleo



https://tumj.tums.ac.ir/article-1-7838-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-05-22 ]

vYa s G5 oo Slsinl oo e G 5 561 GuISIT 55 Glar o (558 G 31

sl

-

Ll )'\ Ly MJ& olis b Lhuj; L;?LMM A Jj.l;-

3,0 345 (g olslne Q}wjmoﬁa.majjfﬁ S5 5
LS 05 0Ly 48 sl QL Sl imgsy ol (P>/00)
C,.JL«-& aaa VY )'\ o= V"Js E) Jﬁjj,:;‘)L; Qy)ﬁ ‘JULL.J
RS 5yl A5 S0505 55 hge SUS Lol 505
33 o 3Bl ST 5 dP>/00) Sl (gl oslis
GL"..» (Y J)b) (P:'/"\) Sl 6)\5@ qu.? a}ﬁ 93 A
oS 5 3Blnd o JSIT o s s oS 513 0L 3 2 S o

s S5 mSle awslis ;5 .03 . » Kolmogorov-Smirnov
Independent 3| &l - 55 iash o5 S ss SK5dsd
AL eslasl samples t-test
5 A S0s3 Jblas Sl sy ekl Glp e
5 Paired samples t-test 3| 5 54 05050 e 5 i A5S o
sXen 5 (Slope test) o s 3l &S A4S eslizul ANCOVA
&'y 5o (Homogeneity of variance /Levene's test) la bl
SPSS (sahews 30 (s lel 5IUT e s S eslinael OF (la o 3w

> statistical software, version 23 (IBM, Armonk, NY, USA)

W rl}u‘ 1.0 s lslas (-Ja.d

Paired Samples t-test i oslizul b (ia g5 05,5 55 53 (o403 Ao £ VY 0931 s 5 Sis (A5 0550 O i 5Kl ds e ¥ J gl

Anron € @3l3l axs 085 O3l ey @bl 005

RIS
A —\/VYY q £/47E8/EA L) /0T Sblis JISIT 03
ey —)+/AAY q YAV/YVEOVAY VYO/VALTE/V o 3Bl IS
JYF -/t q ATARES AN TO/FYE) V04 A5k O e
+/a0Y o/ q /8 Y=e/80 Q/8Ye /Y0 el

S 0s 8
VAL V/6s q /A /0A V/oake/on 3Bl JSIT 03
e -AYY q YeA/01££0/¥0 VAEYA/08 o Sl I
Y 1/446 q VO/FALV/VY YY/EYEY/A0 A Sk O e
*/AQ —+/Y0 4 A/NFAE£ /4N Q/YAE /YA o tS

mling=ay 5,506 Ose) 5% 415 dl/mg 5 Fold change=,..S 5 jLlas JJKH e 3 05 A5

(P<+/+0) Jlstias slis ™ L blols Oly 3 1kl Gl sl 5 o Kobe ey slasl

ANCOVA {3031 51 sl b 2353 058 93 55 5518 Soliy poi 422a VY 89051 s 5 Sy (295 o Sl ek nSils Ao 26 Jpuker

Eta s, P SSTLFE 4y P 04 s Ve=slua/d &S 0y 5 Vo3l /o a3 05 8 Sl
315 opils Ol Gl sl o ie
GYVY OV o ) SYOT MW N OA \reEe/ee ATEEEA P/ AR /O 3Bl JSIT 03
LARR +/480 o/ve \ +/MQ v/e0t YeA/0e££0/Y0  VIA/VEYA/O0L YVV/YVEOVAY \YO/NALYE/Ve o Hbles U:J&ﬂ
GEFE A vjey | VIS Vig) VONMARYVY  YY/EYEY/AS  EY/\VEVEOA  FOTYEYV04 d g8k Ogey s
YAl e \ VI YAEL TAR/A) 4YARSYA A/EYE /80

/8y /Y0 S

ml/ng=2, 5,31,k 05,8 A5 dl/mg s Fold change=....JS ;5 5l Emity]] pre 3 05 Al (P70 0) Jsbine oslis T LLleds Ol skl Ol sl s Sle e slasl #

Tehran Univ Med J (TUMJ) 2017 January,;74(10):723-34

http://tumj.tums.ac.ir


https://tumj.tums.ac.ir/article-1-7838-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-05-22 ]

ODlSan o b5 HLiss VY-

Dbbae bl Cely aids £0 U Yy e a4y o el ands e
bos oo oen 22,8 o JLa YV Ol 065 Lo Sl IS
S Sl Dl pedole LS 4l ses Moazemi (slaasly
5 prlS 55 O g sm SBLd GISIT o (gla Lt S
Vil e OLSes s Malandish 5 *das jod ois |y iud
Obye Sla= Ve B0 huge Sl Lo g3len Sl ol ain
o Ol o el 5 Slal (SIS o pes U
it padl a3 oS S (5l3kae sba S 2508 il 0L
5 ol bld 5l 0LKes 5 Tartibian axdlas 53 s &lew
B OLs 110 S bl Sl s S
O 5 A3 B0 el il a5 atis s add e 5 il
s Bagheri 5 0l,Ken 5 Tartibian axles s &”J‘J'I & Ll sl
Ve 00 adl OU3 5 dle VA B oA alll 05 e jas Ol
P Sasn @l b olels el e Sl s
Al Glaasl b Jhagy ol mls clsksl Je 5l Mt
wale i Ol SYb IS5, O3 Coslite 4 Ol 5 0 b a5
VAN S o lal s g ga3l e cpizeen 5 Jamali s Moazemi

oios S Cud S e e B ol asn
S35 Saedly e s LB OL,S STV B0 o 5l
T mmmen 5 3Bl ST 05 0Ly b SIS L S
Sogby ol S Saer 0 38 bl IS
S Lol oppad o8 o bl ISIT 05 ol b8
Bl o el gl i Sl gl glad s

b S 533 5 Soesly 3lsa H5us oIl s Solew
JEsl e e B Ol Sl AV e o
Gladshe plact g Jsbe SIS 0553 & SO glaLis
lolss JUsl ws b bl a5 5 T el el
JolindendS Lol Sl oS a5l s el ()l S
U3 3 Ol Sdme slse oS15 I3 L 5 ColT S5
olae sline et sl oS Ll 5l o S 08 anily
556l SIS 03 0l il 3l g, cnl 5 cditeen 3BLies - JSIT S
Dy gl Slad she o 5l LS OF oo sl (pimns
slge oS5 Rl by L3 J ke SIS a3 5 fesp

S blad ST 05 wamed Ll o LRl Ol S

0> (P=2/480 5 P=2/48Y) (o ja) il goblae ol
Cols sl Osese s blis JST 05 Ol S -
03,5 53 wily pite 53 pa aS(g,sbay (PS/00) Cils (g lsbae
el e s DL S IS 038 5o 5 SIS e
ool silea A3 Cdled ada VY &S das e 0L (Bta) U
5 Ol Sl IV T L St L S s
e oSl Ogessa s SBS ISIT 05 Ok e

(8 Jsd) cuals coie LS TEY 5 (6 plp sler Lol 7YV

Sou

3

s Sl aia VY & b 0l LSl s mbs
A= JIN0 b e Sl b S 555 5 000l Sl
Os005% 5 3B ST 05 Ol (Rl sl 03 5 0L
ealis 53 48 3530 JLe 10 b 00 S 5wl 05 e
3 Bl s sdaline) Cdils 35 (glabins slis J 28 05 S L
S el SBled ST a3 Js o s
sl :ﬁjajjfﬁ&:{éjbtwa

Paired sample t-test ;I |ol> dajﬁoj): @LJ RCOVY
L ilon s Sallad wol aaia VY S 5l OLE ol tags,
05 0l ipyes B 0L, Aty Ve B0 huge Sodd
A6 s S 53 a5 edS 5 dus Sk Oseose Bl IS
055 53 a3 3Bl (ST o s sk 5 (SIS (6 lslne
bl U Lol tass claanl s 0l 1 o bbas Lal5l
Loslss olyjed aia Y8 &l o OLKes 5 Tartibian
el s ke e s i B 0L, 0 S
D elus YO 5V e CJJM owlsdl Lol adds £0 oy oS
OA sl OB 53 01y 838 Slsaal oS15 5 S sl (0] 5
Tagh e JLVAL

5 sl b ania cia 4l o OL)s 5 Bagheri
23 o ol Osessn Ol 5o 1y (ool Ll 5,08
3 Ml Ol JpS 68 a Ced G0 5 il glaes S
L (o5len ly el aia 4 &yl p e O)Ses 5 Tartibian

)Wﬁm.wl;,-u‘é;)ﬂﬁyb&b_jéﬁ\b'/.m LV ol

VIF G VIE 1+ o,las VF 0,50 0P8 (3 15 (K pple olCitily o ity ouCiilhy aleo


https://tumj.tums.ac.ir/article-1-7838-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-05-22 ]

\Aa s G5 oo Slsinl oo e G 5 561 GuISIT 55 Glar o (558 G 31

wamg bodl ool LT el s el il 6l ples
2 Al Dy KB Sy Slalllas slaasly
olle b plel 03 53 Olpuad SIS L5 A1
T i (o ad D 4 OF RalS Ly sl e
A oals QLIS Lol hasn 5o Pl (S b Glewar Sl
s OAE Jld cpimen 5 Bl SJSIT O 0L Ll Lo«
b b Sl all chaly s o mal Johe SLad
e g GRS s syl Ol
TG Ol S5 ) el a5 bl 0050
Rl 03 pedS o e Cslhae - Ol B e e SR
wis \Y b s 25 ol cute glag Bl S U e sn
ol el 0b s B Aot

Sl & Olg e sy ool Gl S (p ege
LS o3 5 sooesly ol o Sl Sl b e
Ak OB 53 s il e s S0l IS 05 0Ly Sl
ladr S ezl sl cpl 35 Ll S S
S 3 G 03l S 5 03 Sladl el /el gl
2503 ] 2313 Bes Sl ramen Sl e Ol B
Pl 4y 53 Ll 0wl OU3 5o iz 5 w03y (ol b sl
3 pesS 0oy bkl s eoladl glaslis oule,
3ok gz bagssasl 5l es S cpl o 1y Jiws ize L2
R

Clled azin VY 56 &S ol tass sl ol (s b
S50 5 S Bl 1) S (55 5 ol Sl s
dar 3 Ol S5 Al S sl Lol
05 Olgial OAE gdee 53 O Gl sblews JSIT 03 ol
03 el 0313 13 aalllan 350 4ndl OB o3 54 Slusl (glads g
slaly 5 ST oldlas gl LaSel, (iash opl 45 ol Aol
Sl ke SIEw Gls e 2 s3ln 2505 s 3L
Lol bt 5 Ol oS5 /5laolpanl sadshe S5
sl

2 Sl glade 53 185 g0 ol boplpl
SiFmmd dam 5o G558 @B o4 Ul Sll slad s
ol DUl d gl by g JSse s Dk s

Tehran Univ Med J (TUMJ) 2017 January,;74(10):723-34

http://tumj.tums.ac.ir

sdaoden Ll JT e Slind el Jlad Sla 5 Cot g 3 oo
05 05 e oS Sl odd SIS Tl edge p shud (gl
Olgial 2alS 53 age oiS pend ol S 50l JISIT
O S Olpeay Oland Sle 5 S g e 9 A3L o 31 LU
Gl 53T ga g Ol il (S 3l (68 53 Lk
Sas Sl K Olgea PPIo4 Slind cd o3l e
O 3l ST 05 Tl g LT S sder sladlins S
S5 2 PPE ke 53505 0dge Ol il e AT 55 ege
S aoden sladbe S S e kiS Slee G S PRI s b
Ogl il e T 53 el ) &8 S e el el U
3Bl ST 05 Ol Sl ssml 5 s Tl 5L 550 Ol st
Omerl 5l e a0 3 1531 51 glalis Wl o il Eash s
sl Sl S sl S B 5 AL Ol
05 Ok 5 oDl il (6 kel iSRS e oS (Sla e
BMP/RUNX2 (CBAf1, AML3)/ 4o & b gs 1o 56l (I
Y W WNT KL jLil 5 Osterix
(e 03 S el el olS Gladlas Sy Shba
o o HOXI0A wile S5 oluds 3l =, BMP/RUNX2
3 el ool ladde 5o S5l sl o Ol
3Bl olantl b 5Bl (ST 05 0Ly s s S i o
IS opomen Tl s (ol 5505 S Sidssey Gisb
Osospr 3Shes Gk 5l bl ST 05 Ol caelas
Sbss b 5l ) Sy Al 5 Dol (ol
Jols 5 (@S o (6 Kmiln 15 50l (ST O (635 &1 et
T sk Jlasl g oS (Slapte L
Al Osmosn S A edalin Sl lagh s Bk
s 038 53 S5 sba (s (glalae Sl a8 5 5
Gladshe S 0T 5y 4l 2als J 28 058 55 5 Ll
Socrl 3V Tkt d s 5L 05a) 58 Slaeds ;S S1ls Syl
Cel 5bland JIT 05 Ol (353l &S sls 35y Jlaas! ol
s e s edd s Bbl Osesn bk S S
b Yzt ol ol o ol Bl 130 55 s Sl Osesn
BMP/RUNX2 (CBAfI, AML3)/ Osterix pge soclssS (slapio
5 3Bl SIS 03 Ol Sl s WNT SKJlSw SLal


https://tumj.tums.ac.ir/article-1-7838-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-05-22 ]

Tartibian B. et al. VY'Y

G s 53 bl IS 05 Ol Jawge ods L S
G358 13 o 20se o Olajm 2 Ol il Jsh SIS
338 astie b i gl
oS 50 e wlOLL Sl s dlie ol Kl
05 0l o lawsie ol gilen L3355 clad aaa VY SU Ol g
2 S cwl e Ve Booo Il 0Us s Slpal (SIS

sy CL@'\ @ awn gl ol K250 53170 Jlu sle i)l

References

1. Malandish A, Tartibian M, Rahmati-Yamchi M. Effect of 12
weeks of moderate-intensity aerobic exercise on bone density and
serum indices of bone in sedentary postmenopausal women. J
Sport Physiol 2016;8(31):15-34. [Persian]

2. Plowman SA, Smith DL. Exercise Physiology for Health, Fitness,
and Performance. 4" ed. Philadelphia, PA: Lippincott Williams
and Wilkins; 2014.

3. Sogabe N, Tanabe R, Haraikawa M, Maruoka Y, Orimo H, Hosoi
T, et al. Associations between serum bone-specific alkaline
phosphatase activity, biochemical parameters, and functional
polymorphisms of the tissue-nonspecific alkaline phosphatase
gene in a Japanese population. Asia Pac J Clin Nutr
2013;22(1):160-5.

4. Sheikhlou Z, Tartibian B, Malandish A, Rahmati-Yamhi M. Effect
of 12 weeks of moderate intensity aerobic exercise on hormonal
markers and gene expression of alkaline phosphatase in
postmenopausal women. 9th International Congress of Physical
Education and Sport Sciences. Tehran: Shahid Beheshti
University; 2016. [Persian]

5. Rahnama M, Lobacz M, Szyszkowska A, Trybek G, Kozicka-
Czupcallo M. The effect of hormone replacement therapy on the
expression of the alkaline phosphatase gene (ALPL) within the
mucosal epithelium of the cheek and in peripheral blood
lymphocytes. Curr Issues Pharm Med Sci 2014;27(2):92-6.

6. Tartibian B, Hajizadeh Maleki B, Kanaley J, Sadeghi K. Long-
term aerobic exercise and omega-3 supplementation modulate
osteoporosis  through inflammatory mechanisms in post-
menopausal women: a randomized, repeated measures study. Nutr
Metab (Lond) 2011;8:71.

7. Gomez-Cabello A, Gonzalez-Agiiero A, Morales S, Ara I, Casajls
JA, Vicente-Rodriguez G. Effects of a short-term whole body
vibration intervention on bone mass and structure in elderly
people. J Sci Med Sport 2014;17(2):160-4.

8. Bagheri L, Salami F, Rajabi H, Bagheri N. Effect of aerobic and
strength training on serum PTH, calcium, albumin and alkaline
phosphatase in postmenopausal women. J Res Sports Med Technol
2012;3(19):1-12.

9. Moazemi M, Jamali F S. The effect of 6-months aerobic exercises
on bone-specific alkaline phosphatase and parathyroid hormone in
obese inactive woman. J Sport Biomotor Sci 2014;5(2):71-9.
[Persian]

10. Malandish A, Ebrahimi-Atri A, RashidLamir A, Ramezani M,
Safarzadeh S. The comparison of bone density of lumbar spine and
femoral neck between professional cyclists and non-athletes. Res
Sport Sci 2010;2(8);61-72. [Persian]

11. Malandish A, EbrahimiAtri A, RashidLamir A. The comparison of
bone mineral content (BMC) and bone area in professional Water

Wy ol 05 i Sl s a3 S5 5 Jsbe e e

NG|
Wl S T Sliies s sde sty sl
2 SAN Sl b S 500 5 ool hos Sl (slasie
Ol Jsho SIKwr sl e 55 3Bl JIT 05 Ol
(mamad ey Sl w01 e SIS G 5,8 S5 ey s

6})}6})55%&))}@:}&36\% VY Jiﬁ:g)g’jﬁw

polo players and non-athletes. Int J Basic Sci Appl Res
2013;2(6):569-73.

12. Delavar A. Research Methods in Psychology and Educational
Sciences. 1% ed. Tehran: Nashre Virayesh Publishers; 2015.
[Persian]

13. Tartibian B, Khorshidi M. Estimation of Physiological Indices in
Exercise: Laboratory and Field. 1" ed. Tehran: Teimourzadeh
Publication; 2006. [Persian]

14. Livak KJ, Schmittgen TD. Analysis of relative gene expression
data using real-time quantitative PCR and the 2(-Delta Delta C(T))
Method. Methods 2001;25(4):402-8.

15. Tartibian B, Tolouei-Azar J, Motabsace N. The influence of nine-
week intensive aerobic exercises; calcium and vitamin D
supplementation on the metabolic response of bone formation
biomarkers in young women. Zahedan J Res Med Sci 2011;8:47-
54. [Persian]

16. Datta NS, Abou-Samra AB. PTH and PTHrP signaling in
osteoblasts. Cell Signal 2009;21(8):1245-54.

17. Weinstein RS, Jilka RL, Almeida M, Roberson PK, Manolagas
SC. Intermittent parathyroid hormone administration counteracts
the adverse effects of glucocorticoids on osteoblast and osteocyte
viability, bone formation, and strength in mice. Endocrinology
2010;151(6):2641-9.

18. Rudberg A, Magnusson P, Larsson L, Joborn H. Serum isoforms
of bone alkaline phosphatase increase during physical exercise in
women. Calcif Tissue Int 2000;66(5):342-7.

19. Milan JL. Mammalian Alkaline Phosphatases. Weinheim,
Germany: Wiley VCH Verlag GmbH and Co; 2006.

20. Hessle L, Johnson KA, Anderson HC, Narisawa S, Sali A, Goding
JW, et al. Tissue-nonspecific alkaline phosphatase and plasma cell
membrane glycoprotein-1 are central antagonistic regulators of
bone mineralization. Proc Natl Acad Sci U S A 2002;99(14):9445-
9.

21. Gaur T, Lengner CJ, Hovhannisyan H, Bhat RA, Bodine PV,
Komm BS, et al. Canonical WNT signaling promotes osteogenesis
by directly stimulating Runx2 gene expression. J Biol Chem
2005;280(39):33132-40.

22. Gaur T, Rich L, Lengner CJ, Hussain S, Trevant B, Ayers D, et al.
Secreted frizzled related protein 1 regulates Wnt signaling for
BMP2 induced chondrocyte differentiation. J Cell Physiol
2006;208(1):87-96.

23. Hassan MQ, Tare R, Lee SH, Mandeville M, Weiner B, Montecino
M, et al. HOXA10 Controls osteoblastogenesis by directly
activating bone regulatory and phenotypic genes. Mol Cell Biol
2007;27(9):3337-52.

24. Machata Y, Takamizawa S, Ozawa S, Kato Y, Sato S, Kubota E,
et al. Both direct and collagen-mediated signals are required for
active vitamin D3-elicited differentiation of human osteoblastic

VIF G VIE 1+ o,las VF 0,50 0P8 (3 15 (K pple olCitily o ity ouCiilhy aleo


https://tumj.tums.ac.ir/article-1-7838-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-05-22 ]

Yy

25.

26.

27.

Effect of aerobic training on alkaline phosphatase gene expression and bone turnover serum markers in postmenopausal women

cells: roles of osterix, an osteoblast-related transcription factor.
Matrix Biol 2006;25(1):47-58.

Zhou YS, Liu YS, Tan JG. Is 1, 25-dihydroxyvitamin D3 an ideal
substitute  for dexamethasone for inducing osteogenic
differentiation of human adipose tissue-derived stromal cells in
vitro? Chin Med J (Engl) 2006;119(15):1278-86.

Arriagada G, Paredes R, Olate J, van Wijnen A, Lian JB, Stein GS,
et al. Phosphorylation at serine 208 of the lalpha,25-dihydroxy
Vitamin D3 receptor modulates the interaction with transcriptional
coactivators. J Steroid Biochem Mol Biol 2007;103(3-5):425-9.
Paredes R, Arriagada G, Cruzat F, Villagra A, Olate J, Zaidi K, et
al. Bone-specific transcription factor Runx2 interacts with the
lalpha,25-dihydroxyvitamin D3 receptor to up-regulate rat

Tehran Univ Med J (TUMJ) 2017 January;74(10):723-734

http://tumj.tums.ac.ir

28.

29.

30.

osteocalcin gene expression in osteoblastic cells. Mol Cell Biol
2004:24(20):8847-61.

Wang BL, Dai CL, Quan JX, Zhu ZF, Zheng F, Zhang HX, et al.
Parathyroid hormone regulates osterix and Runx2 mRNA
expression predominantly through protein kinase A signaling in
osteoblast-like cells. J Endocrinol Invest 2006;29(2):101-8.

Rey A, Manen D, Rizzoli R, Ferrari SL, Caverzasio J. Evidences
for a role of p38 MAP kinase in the stimulation of alkaline
phosphatase and matrix mineralization induced by parathyroid
hormone in osteoblastic cells. Bone 2007;41(1):59-67.

Wang W, Xu J, Kirsch T. Annexin-mediated Ca2+ influx regulates
growth plate chondrocyte maturation and apoptosis. J Biol Chem
2003;278(6):3762-9.


https://tumj.tums.ac.ir/article-1-7838-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-05-22 ]

I [ ] ] VI l Tehran University Medical Journal, January 2017, Vol. 74, No. 10: 723-734

Original Article

Effect of moderate-intensity aerobic training on alkaline phosphatase
gene expression and serum markers of bone turnover in sedentary

Bakhtiar Tartibian Ph.D.!
Zeinab Sheikhlou M.Sc.2*
Abbas Malandish Ph.D.2
Mohammad Rahmati-Yamchi
Ph.D.?

Rogayee Afsargarebag M.D.*

1- Department of Exercise
Physiology, Department of Sport
Injury and Corrective, School of
Physical Education and Sport
Sciences, Allameh Tabataba'i
University, Tehran, Iran.

2- Department of Exercise
Physiology, Urmia University,
Urmia, Iran.

3- Department of Clinical
Biochemistry, Drug Applied
Research Center, Tabriz University
of Medical Sciences, Tabriz, Iran.
4- Department of Interventional
Cardiology, Urmia University of
Medical Sciences, Urmia, Iran.

*Corresponding author: No. 18, 8" Alley,
Besaat-2 Ave., Urmia, Iran.

Tel: +98- 443- 2232236

E-mail: z.sheikhlou@gmail.com

postmenopausal women

Abstract
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Background: Studies show that aerobic exercise prevents osteoporosis in menopause
by stimulating osteoblastic cells. Therefore, the purpose of this study was to investigate
the effect of 12 weeks of moderate-intensity aerobic exercise on alkaline phosphatase
gene expression, serum levels of alkaline phosphatase, parathyroid hormone, and
calcium in sedentary women.

Methods: This investigation is a semi-experimental study that was performed in
September 2015 at Urmia University, Iran. The statistical population was all healthy
and sedentary postmenopausal women 50 to 65 years old in Urmia city. Twenty
sedentary postmenopausal women with an average age 60.12+2.12 yr, weight
72.35+10.50 kg, and body mass index 29.46+3.24 kg/m? voluntarily and bona fide
participated in this study, and then subjects were randomly divided to the Exercise/E
(10 women) and Control/C (10 women) groups by random sampling method. E group
performed of 12 weeks walking and jogging moderate-intensity aerobic exercise at 65-
70% maximal heart rate of training, three sessions per week and per session 50-60
(min), but the C group participated in no intervention. Twenty-four hours before and
after the 12-week training program were taken blood samples in order to measure of
alkaline phosphatase gene expression and serum markers of bone in the E and C
Groups. Evaluation of gene expression and serum markers of bone were measured by
real-time reverse transcription PCR (RT-PCR) and Auto-analyzer (Biotechnica, Italy)/
ELISA reader (Awareness Inc., USA) machines, respectively. Data analysis included
descriptive and inferential (ANCOVA test) statistics using SPSS version 23 (Chicago,
IL, USA) and a significance level of P>0.05 was considered.

Results: The results showed that alkaline phosphatase gene expression and parathyroid
hormone after 12 weeks of moderate-intensity aerobic exercise in between-groups were
significantly increased (P=0.027 and P=0.006, respectively), while serum levels of
calcium and alkaline phosphatase were not significantly different (P=0.941 and
P=0.990, respectively).

Conclusion: The results suggest that 12 weeks of aerobic exercise of walking and
jogging at 65-70% maximal heart rate of training increases alkaline phosphatase gene
expression and parathyroid hormone in sedentary postmenopausal women.

Keywords: aerobic exercise, alkaline phosphatase gene expression, calcium,
menopause, parathyroid hormone.
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