[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

[ DOI: 10.18502/ssu.v28i6.4153 ]

VWWAANY[+£:e8b )0 & 56 O3 (P90 dunteis Sy polke oGS gy ole alo

Pl 3 ow (Tl 31 S (130 oo SNaE LSl (o y 3
ol 9 D (ool g (s JoSo SOl 49 g (S0 glio plano i) 49

i Sl Lo yaze o il 3T e dazts ¢ s giman> |85 00

A@Lﬁ.ﬂbo La’).\.o:u ‘f‘_g).g.; S guado

Ty Ao

02309 b omyp adllae (nl 5l GBas gl se alae LSl oS Cage (arel Gseyse e el L (Kasl taeadie
g 2lpme g (Sudl 090 )0 (Hlas by (Kb 5l J3 093 50 S 9 D (sling B e ol jor 4y (el

05339 sprenlS D Geling dedgls (7S slaog S (Bolas jeboas osle ail o slabge (025 aslllas (nl )3 oy 2 (M9
WD S (Saglie () )9- eSO (meling cSaglie () )9 melS (Soglie (859 “D by uanlS-D sy« Sheglie
Oliee s MIKG YO 00l Bran monndS (e 0l 4335 aniS (585 5 9 lliwl (38 023, b ot 5 4 Ladg )l 9 J S sloog 5
5 gl o 2D pll Lo L e ole 93 (Sl (59 Sleog S )0 g 95 anle 93 0y90 Job 5 IU Ve oDl
el sladobo olass 5 )2 9 (Dlae laJslo slani ((Dlas b Jld 5 ol ()l piged 55 9o alae bl 5 0b plx]
& plsl SPSS version 204 5 5 one-way ANOVA 5l soliiwl b (glel Juowi g 4 5o o oy

5 estie (357D ey D Geeligm S D el sloog 5 50 (27 ledobe SRl J50S 05,5 b anslie )0 il
4 ol )l gre Gl Mac sla s ad adlas sloeg )3 coled [0 055 Hlo gme Dglas pl (Jg Wud camlive Laglo
oS 5 (Ve DEFR) aglin by D coaling () YY) iaglin b5 meelS (gloog,S 53 (P <0.001)aitils S o5,
0 s et ala ke a5 Il o aiidls o foline Lial3l dliae gla ke olass (VVFEYAS) oglio b),5-D opmeliss
A% 00 Ledgylo g S (slrog,S

Sas o b Wiy e (Sl 5l LS 0)99 50 S 5 Doy slodeSe Bpas ol jonay plaie Seglia (39 16 yo5 amat
@ (Sl oye0 o 1) oM Sledl 5 (Mae ©yu8 el W) 9 widu Sgnr (Sedl lhgs Sl am | (dlas sl Jobe slass
jlas r—>b

o Sige dlac lisl cwyyp Lo joeme Sl waake & ym Lo oemme b S8y« deasmas Slul 3T dya) oo (cuw (g :EL'?)|
Sy g (S psle olKals gy ele Alze pmndS 9 D rolisg b JoSa Bl y0 9 (oglio phiie (b3 59 el 3l g (Sundly 31 S
SVEY-OF :(F) YA /Y44 o5

Ol Ol gollasl 31T ol8a13 w0l pa5 (535 o 3219 052509 S 8)2 549 89,5 15 155> (S9amiil>-)

Ol 0l gollanl ST olSals (01 pa5 (535 o 3219 0259 (S T9)92. 543 89,5 cobiwh-V

Ol 2 50 (B30 e oy siblagn Olods 9 (Kb jy pale a8l 03y B9 9 Al Oliiz 55 po o)ludil>-V

Ol sl a5 gothl ST o815 (Ol g5 (535 0 3219 ¢ 5009 (STs)2 b 09,5 el -

Oll 30 050 (B9suo supd Jloys (ilagr Oleds 9 (Sbjy pale a1 ((Sb jy S ) Ol 55 p0 ¢ )bsbuwl-0
VADBAFYYA g G920 . M_azarbayjani@iauctd.ac.ir ;Sug xSl cuwg c+ V) POFFFEFR 1 iy ¢(J ghuuno 8 3kauws 93) *


http://dx.doi.org/10.18502/ssu.v28i6.4153
https://jssu.ssu.ac.ir/article-1-5090-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

[ DOI: 10.18502/ssu.v28i6.4153 ]

OoR g (o (S 1525 00w -

oy slp G laclad oud 53 (lgld slacuse 292y
2 sl udlad 250 ate; o (Sl Slidiod audly
3 oz Sl 4B Ojg0 B3 cal e LiusS il anl
S5S e eilie @l a8 F o se Swil Slalas oyl
ol Cute sblpe Judoar 3558 Olo yed .l 0
035 jsbds (3% S5 9 Sl pedlie B9y 9 b3
V) Sl YLS )3 50 (o859 Sladmogs 5l (Adu Glyeds
99,0 ¥V Jlo o LK 4 SONG 5 ], 5 5 Liposcki
SR Mae n by Bl empn 5l o wllae adllas
53 SMas ojll Uiy b a5 We,S 5 waele
ol A am e cwl sald atin 993 e ol
ol aS ojls 09>y gunled AT wuS e aul Sldlas
(A L) wisy g 1) OdLae o Slae Wilgs co 05,9 W s0
st (Sl (b e9a,81k 5 pendlS D el g e lie
28l o oasts ol 2 ge Jelse 5 Sl Gl (gmy o0
Cdles el (slp S 5 D oaling s5l> M2 Slsa
P aie Ol b (Sl (V) Sl 900 U5
3 osliil b 3l sla Sl o ol ol yod S pdgilie
@t Doy (o ColiS @ olgion Sl slo aslis
LD Geebuy gsbaw o (oo LU Conl oad (5,155 0 5
313 58 53,18 3925 (yuno S1,8l jo  IMac 089 e g 08
ae Sl WS JleizI D ey ol zolaw b
B ol cews 5L cdSSul oMae .(VY)) b oo li8l
S V) S5 50 Sgpede Sk crge (Dlac 0393 axg
5 b gbcadle anie nl n oedle oS e
a5y J 0 e b e (lae g Sloiul slags e
O a4 Ol Samex Gl gy (i oS (lzes 5
o oo glaanie weyoe o 5l S (Seetiil
ceslin ,ISal, 28l 1 el Gigl3dl b s Sleyd s
Sr9r8 Vb w50 OMae 5508 5 CudS Li> Cux
sl @ S Ol ye 4 S (5 65 il 5l o0 Sy
Qs oo [ il oo Cawd 095 ladinl ¢ dlac oogs
s e Gl L adse dlae clSul oYL

YWAR 599 sty ¢yl 0 yLooll cppoliadd 9 Sy 0590

b 4 &5 abloe by (S gl Al S (Sl

s ol g1y 095 see oligs sk il e o (U5 Jsene
Wb ply )9S (1550 (Sl fawgie (o (V) Nipoe
S8 S8 jebay by seye b sgus 5 el (Sl O
S5 Sedise (09 Sil) Al (Sl ¥
DB 51 85 5a il i elS b (Kl Sl
SN) CetS a5 Dlac gles,s 5 J5ls o Slee als
R beas 1) (25 0 S dor 5l 0l it stz
ool s 5L e Gli8l (Y) 09l o atin Wi 0
I paws o Sles g @j08 galS g SMac oy
olee a4 b Sk 5l as als el ol e SMac
O 3l b Sl 4z ST agdpe aiBlid (S le
S5iem e (e s g5l 5 Plde sloyesd 8,
S99 (ole ol amlils LYo 68l Sde 0j50 0 L
3l ams yo 0 Sdlac 5l p FlS /AL /T s () o)l
Lol sl ol ol 098 o0 £9,0 (Sl Ve 5l amy a5 S35
5 i 4 g a8l o Bl lojen g s s alS
o= Ub) B @S Cewl ouls .)LQ_..M....) ‘(':9‘5 B ] 43.....0‘5 O
Sl ©ya8 5 SMac 0058 myw ools cws I Ksl
Jlo #0290 g o e a4 el |y by g w8l e
O 50 (B) w3l 39l (9ey9e mhaw RalS Jdoa
oals L Y-V- Jlo jo ol )Ken 5 Kwon oli sz Ll
Sonr ez Sl (oo (e BN 3 (2859 Collad a5 Cun
38 Gl e Fgsr il B o Seslpsed Ll
slayb s Beimle 5 Hlae o3y 3 Sles 5 o>
Cote SISl pl 4 azg bocplply 005 (SIS
Sy e el Sy (oS 5 cdld Soels b
p> gl (S b g L corge Wl e (o559 Sudled
Los mals ol jo 5 (SHhae )08 (il (Hlas oo
L 5) 05,5 o3l cal )3 LiusS o g3 iy, 5| 65l

O3 (9o dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i6.4153
https://jssu.ssu.ac.ir/article-1-5090-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

[ DOI: 10.18502/ssu.v28i6.4153 ]

A0 [Q.A.M.\.QJ LS’l; A 05; 1 L ‘;\)La.’ )9.’04.1 ools LS")M
éJ..bL..m‘ ‘5>L.\.C f"")) L’ w..:l.o)] ul;l) G J)....S 09; ub|5.._>~
&5) oo ¥ o Le QL:‘P cLo.SijD 05; )9 KWW 4;..\:.’
ugl.a...n k}o&a 5.) % oolo D u...AL..’j J)L‘> u‘ﬁ.a.cﬂ.' ..\7!..5
oolazwl D L)"“’L"’j 9 p...mlf 6[&05; L D u.a.ﬂl.an 9 p...»lf
YO ole g0 S a4y pundS cauiS il o sloog,S jo ol
2 OF) w05 il o dS dilyg,) 0,550 0,5 Lo
anle 99 6)5.) ).) D w—ﬂLﬁ-’B O\A.;—;S&;él—l)o (_ngos)f )o ASGIL?'
)l aubls @Asl.o.n (}"))5 as ‘Svaoj)f o (\f) J.Jlo.b;
AD o 5 et ¥ as alols b o oSy Jsb a4 oo
(gl o359 Eopd 3l S alae G g ol eolatul ax s
A ool ga)j.a] ‘5;|).>:.a LSLQ(}J}A L ula.)).» La ‘Sal.u.u] S
I ain A by g os bapl oy o 51 1T
O3 A ) e e ye oS (g sba il Gl T oy (5
ool 0ol ooly lid YV Jgax jo 4S5 ol e adlol baass
b Ve Aol b 1S5 0 acgeome ¥ Jolis Seglin (5359
Gub acgomme o 4o ¥ g LIS 0 colil
asle 50 0,90 pladl 5l oy . (V0) 0l ploxl o laibinl slo IS5 5
G509 b9 D ey oS L ialos] (sloog S Jles
Joe ol sl biad (oo gl (olyme lahge ((Saglie
bele L Blo J3lo Ojg0 a4 Sllss plod (0954l
st (¢S 5 5 e VIE N | #) Dbl elsS
Sz sl 3l 4l 5 B S L lag e Dl 5 wias
OVF) b 00) Ay Jore (o 0l B g allloyy Sliy
@lrlr (i) b @lmee slogise (oogiS sl 5l e ol 5o
3 adl owld cdl o5 gl g wul alS 0,5 o e
TV amalled gollSis jo0 g ol ()l paiaas ol8gy alac
2 S8l @Sl Gl e s NS eSS el
8hl Sols jo lediged Ve o 18 JAL Y- gl
ol b abie 2l 1 5 sio5,5e0 B (slagby 5 A0S enss

S8 —oeaSglen (65l Wad A pgig S

YWAR 599 sty ¢yl 0 yLooll cppoliadd 9 Sy 0590

Sl J8 byl 50 alide USle p e D raling g (Soglio (2 503 i

Sl e L Ylas! a5 oM lae el o
9 dys0 B (65950 WS (o0 ablie G b has e (SMlae
onidlS slo,eSl colls dane) 40 0SS Sladss
CotS Sgu Sl (Kedl i o SISl SHac SIS
Ol son 2590 Exdge Comal il oY suiale (SW;
Jole 99 canlio 41355 5 (5559 D9z S el Gl 5o asllla
has Sl g Cdls glp eal aBll G
S olpl Camez 10 D by 0908 Sl cnl b i
de )3 MY &S gk a4l gloyo sblags oo Sis
il g wiea D ey 95008 s Glal 68 e
22 e el 8 e 3l i Sl & 065 Gy S5aeS
Eod b ogeaS cnl a5 cewl Vb (520 o5 ot Sl 05
IO Y) ol ol o 5988 45 Dl ISl DS oY
iolS ey ,Sal, sbrl Caz o Wy e anlllae ol b
g LS S8 il gl e b e (Sdhas oS
2 odeSe Bpan g b)y9 sl (wyp 0dd S5 0)lge 4
o en s St gl S by e dlae LSl
bz 035 @213 (57 5 Sy B )00 (Sl
Sl o 005 5 ol ol o JeSe 2l yo 5 5559
@ s lp W g GBS glaanse g ob; ey Bpo crge
gl (3355 5l oy n Sux pol adlae iSon ()l
035 5 D)8 p eelS 9 D reling JoSo Brae ool pen
b aus)s plnl 5 (b ol (o0gS ol sla, jo (ae

Al oan Sl Ollllas 45 o) Cya (Joe

ol oole glyre slaige yol> o0 adllas o

e Gige Iy YY) aas A VY o L Wistar
Sy s Sl S 6l e ) (oS YO-E1D
e et 53 5 45 032 Jtoadly pole oaSitingsy (55,0
Ollg 4l gl wus 6, S adlas bl (6l
B> g (Fr-00) s Cagb, (o, K0le 4z 0YVEY)
Sllg> plod 5wl oo JpuS el VY-IY ol - SGLL

O3 (9ot (Sloyo = (Sl lods g (S pale oBLAIS aloeo


http://dx.doi.org/10.18502/ssu.v28i6.4153
https://jssu.ssu.ac.ir/article-1-5090-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

[ DOI: 10.18502/ssu.v28i6.4153 ]

OoR g (o (S 1525 00w -

£ 5Sike Glyieas ools dan glol el 5 43325 sl
bl oo abal 5l L3 wlead ola skes Gl
st Jloys Wosls s 5 0 el Jloy iy Sesial
£y 3 one-way ANOVA | ool b g bl o g 4325
chw 3l bawlas aes gl ol sl SPSS version 20
A% oolaiwl P<e/e) g P<e/e 0 (g)lo sine

S olasde

S5 psle olRiils B aieS Lawg ol aslla
4006 (IR.SSU.REC.1396.20324) o3  Sgoo o
P R WS RUCHEUR CEE JPNEY
ol )0 ol ez il S yljs ogan (SRS
A cole ) asdlas

ook w0l 0550 Glard Glie o 5 4525 Cux
St cpgs pragl Calins ( (Mae jod Jlad calae o oy
s s Gl aled! sladshe b ( dlas sle sl
5 oolainl b alae cdl o guulin pol 5 GDlae sla o3
8l ol pldl ((nls Olympus BX51) (5555 58y See
5 o wizx S5 L Jseme slayed Juld ol (SMlae
78 Ml gS )l g 00,955 Cawd @ISl galy sladinn
Olas ) b ESIESH @i plle S8l g ditn oS5 AT
sy Sy SO, @ oad 0yi5e e s Sl aes e
O g0l Jlake (gel 1) Sed oo 00 it 4 bleie
s zsly el )z sl Joko 5l 28 sl bslo ool

N N N T e s

olel Judox g 4y 525

4 obo i 5l ool U asgorme s 4o ¥ g L)l S5 ol sl ali ¥ alols b S5 0 asgosme ¥ ol _oslin s o hlisl (S5, ) Jsoo
ols 59 Jsb 55 a4z AD et g yio il ¥ 055 alold b e S Jsb

b i e glo sl olaws (VWFEYNS) aglis
Sl G5 EVE) Lig s 5 F £ 1)) JnS slaeg,S
GPs sleeg,S e (Das la sk wnily (g s
Somad GRlB1 ) (Jg adls lBID by g (Seglie
(Y Jguz) W3gs Jlagme Ledgylo g JyuS slaog 5 o
Loigylo 5 7S sloog S )0 s ol sladshe izen
Sl Gladshe ooy )S aiy jo 5 (P<+/+0) wad oo
o alie 5] ol slaassl (Y Jpus) wii oanlive
3,90 ooy S solai jo aS ols lis ey )5 o jo Dlac
“peeelS Seslie (5559 D ey pedST Jold anlllas
sl (5559 D Geeling el — oS ¢ Saglie (3559
Hhae sloyd jhad Seglie (1355 D Geslly —pendS
Sl Ladgyls g S8 08 A Cond (gl gme Gl

G 1d pos frogail Culrs oz () loges) (P<+/++Y)

YWAR 599 sty ¢yl 0 yLooll cppoliadd 9 Sy 0590

(O O)9 S2,9) 439 (39

ooy S (olod ,0 wad oo LS Y Jou &5 jeblen

i oadlice 00l 0,550 jd (ruandS 09,5 1o Ay dalllas 550
L)) peedS 09,5 50 00k 0550 1d Gliee izen
5 (FF-0 £ VF) S slo og,8 b amglio o (/YA
Ol dnslie .cislad (g lobire glas (+/FA £ +/+2) Ladg,lo
sy ) Sl sl alie il o slasle j5io
D ealyg —pomdS” D (sl sloog,S 50 sl
5 bl S 51 Iy 05 Leigls 5 (eslin (359 -D (realiss
50 D5 b gme Dol Ladgle g JyS 09,8 L oawslis
Soglie 355 D ey —peedS 5 melS slaog S
30V Jgaz) i onge alae cdl o oy sl Jsbe
-D u...ALuj n(\"“iﬁ) G:ASLB.A w))9 —p....u.lf 6&05;

09 D pmely —peedST (V0 0EFR) Sleglie 559

O3 (9o dgels (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i6.4153
https://jssu.ssu.ac.ir/article-1-5090-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

[ DOI: 10.18502/ssu.v28i6.4153 ]

cdbe cpl 51 (Sl (Dlae bl onds ags slo by (o) 2
Log,S 5l plaSze o alae cdl jo golin pol 5 SDlac

Sl o Lol s 55 alids HLS L mandS -D moling g (aglio (2 poi S

Seglie 3y mpeelS laeg S 0 (Hlae
eglie B39 D ueling —pedST g (o et /YY)
oRals Ledg)ls g JyuS 09,5 99 4 S (oghes +/0VF)
b ool plas )V USS o oS jeblen (Y loged) aiile

5 Ldg)ls ]S slaog 5 Sl 5o Sledl slagobo slass 5 (Mae Jobo olaws cabae )3 o)z sl Jsho 0ad 0555 (slajd (lie Dlpis -V Jou
(255 slsl 5l amy il (sloog S

. AETRN . YA E e oS

. FAE BT Yo E %5 . D sl
Ya £\ . . sl (5559

- $5 £ vF \§ £ £IY . D by —pumedS

: AR : : sroglie (5555 —pedS

**\ .0+ #1q AA £ VY . ol 35,0 D) el

: FENF YN : : soglie 93 )9 D (g — el
*\v/$ £ Y/f $5 + ¥ AT SIEAE /-9 Lyl
*\ oA £ Y/ SE£ 1) VY £ Q/f FE/-Q £ VY Jy=s

b sloos,S 55 5 95 anle 99 0,55 Jsbo 5o Mall cp 9ol Ve oo D sy s 5 oS 2)55kS 2 055 shoo YO 00 Bpas S (e asllas 050 (sloog S )0
s o s a0 g g heps Vot a4 St i B g g9, ol atin) o Sllgs e woyd Yo 5l S oladiiy g b5 b o e ole 93 (Sslie 55

A a5 L 5P [+ 0% oo P</e - )

Heke
I Fee
L] F
I ek

—_— 15_ 1 ] ey
E r =y T 1
= [} s T 1
S T T L}
=2
£ 104
=
D
5
= 5
@
=]
D
=1
= o T T T T T T T T T

T O O e & & T

> < o~
<P < o@o T S

30 095 lgl 5l am iliee (slaog 3 4 (P1ACEDO)Y Luig ks (CONEIONY S sloog 5 limo slo ige jo (SHhae pud s oliee Ol 1) loges
555 95 anlo 99 0590 Jobo po Mallyer wly Voo D isliyg Glies 5 p,T5hS 2 055 oo Y0 0 B0 (C8) ol 50 asllas 050 (sloog,S
Soyd Ve ay Cute ain B g £gyd Jol 4 po e slagise (139 wepe Yo 5l AT (el 5 oy b ayed ele 90 (BX) Sglie s b slees,S

IRGIPVER YN o S \x* Sl sire glaw ad oolatul Wowwy oo s> 39

IWAR 92 5l iy 0 ylould pliad 9 Cmuns 0590 O3 (Hgo dugely (Sloyd = (Sl lods g (S pale oGS alo


http://dx.doi.org/10.18502/ssu.v28i6.4153
https://jssu.ssu.ac.ir/article-1-5090-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

[ DOI: 10.18502/ssu.v28i6.4153 ]

OoR g (o (S |52 5 00w -

501

40 4 [ T 1

30

20

10+

Endomysium thickness (mm)
I
I
L F
I

[ I
.

T
b
-

5w dilize slaeg S 5 (PIACEDOD) Luig s (CONEIOD) ;8 slo 09,5 40 oole olymeo slagbge 10 pgrjmegal Cubrd (lie Olpis ¥ loges
59 0353 Jsb ) el amly Vee e e D Gaaling (liee 5 p)T5kS )T shee YO 00d Bpan (CR) dS (5 anlllas )50 sloog,S 5 (o555l
@ Cute whe U g £9,5 Jol aiin po al o slagise (g we o T Sl aS (aledisy 5 (lo i b oyl ole 50 (BX)Gslie (35,5 b sloeg )5 10 5 952 4o

b A S L S P [ 0% g P<Ie o VFF Ll e gelans b o0l Wi, e Olse> (g9 Sy )+ -

09,5 (Cstoglin (3555 -D Goling —pedS 05,5 (B J55 09,5 (A (o355 sl 51y ciliseo sloog 5 po gligs alae il jload angs slogbp ) JSS
oeedS 09,8 (H D (aliyg 05,5 (G (sioslie (559 05,5 (F D craling el 05,5 (B (toglito (359 ~odlS 09,5 (D (sioglin (3555 -D rlin
loog)T ) 505 anlo 93 0590 Job po Mallim axly Vev o D fslig Gliee 5 p)5 9k 25 oo TO 00 B pae ondS (50 anlllas 5 )50 (sloog S
Ol (g weyd Vor a4 St atia B g g9,0 Jgl atin )0 alime slaise (g weyd Yo 5l S (oladizy 5 oS b o ped olo 93 (Sglie (50 b

XY e olasS)5 o solatal diow, o

0,Slos ;0 sape L DMac &Had cowl ool ol o5 Jl>

Bran g cesbo 4385 ()5 )l (S CokeS 5 Slow
SID by Grae eizes 5 g (Nl Slge
S V) SS9 508 (s 038 x> p b e Jolse
)50 95 Ol Su3eds 508 SES oS Wz 58 gl go g
oy S jo as ol lis Lo addlas ol (Ve) cul Hlads
soslie 3559 a5 D reling 5 peandS JoSe oaiis 28l 5o
UrsS 05,5 dy o i glayed b wilosls el

5 pedly 5 oKea g w5 il gylole ol

AR Hg9 yeids ¢y 0y Loll il 9 Cmnns 0590

e &3 o Slginl ST ols el coge alS
Ml e il glest 4l o logas gol> 1) o>
Sebsn (S CuhsS alSy (Bee b slas )l
Ol gy dy addllae ol o Lo I all ails Sdlae céb
Slaghye o abae LBl p (St oS 5 A5

IR CGWR S| I KSR VW PR g Ut B P S0

O3 (Hgo dugeld (Sloyd = (Sl lous g (S pale oGS Ao


http://dx.doi.org/10.18502/ssu.v28i6.4153
https://jssu.ssu.ac.ir/article-1-5090-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

[ DOI: 10.18502/ssu.v28i6.4153 ]

09339 D g (Soglie 555 —pemdS slrog S 0 oS
Shasi gleglie (5555 D eelyy —pedS g (Sleglie
S I s amsly gz B SRl Mas sle ol
ol o Leig)ls 5 S gleeg,S o el sladshe
ool g GeFan Slge oS Dpae (Sal Su sl
el 4l 6y 50 (oS le Jele cn i Vb gslanS]
g Olas (uFgy e SRl (el el b (Sl
e cdl o Ol coge SalblS o ygSh il
G2 L gyl b ble ) e Sl (V) S9d o
piie s Ll el hdye Slas &b 5 dlas ooy
ot consd alal, syl wlidlls oo 5o sl _ailize sn
Sl Hlads dlae C8l jo 59 ] Glrond ;S slasxi g 5559
o andlas 13 YN0 Jlo o ohl5as 5 0g56lS (V8 YY)
O g 33l 18 S 0g Cod |yl by ol il D
R or 50 ) Gedsedl 4 Sl g (Dlas 0358 pa>
Ot R PR om I Y SIPURIRECE I P CI I PO IRV S
ey Ny g Sliul oo alae 8L i 4 (SMlas
WS SeS sl 6y )0 B sl om Slae la sl
30 Oiayml Gloods 1S dg>g aS 5,10 3529 (gawlel (VA)
sszg 3 Oldlls 5 S S e ol ) pladl oDl
gy alas )5 ofg 4 walas S8l (g5, 2 Giorl seesi S
JCTOMIPYRCIR IR SUR PORTINC SR IYG LD IRVEC SRR DU |
e gl gae s W, 5 ozl cll s alae il
Jodo bt s S8 (Kl 5 S 0L 5o e 3l om
5 Oy slaegS e (e sla ol slass ol
S0t 1S Lil33l 51 3h Lo dalllae o JaSo oaiiSndly o
i o0 glans Bk asl (dlas 28l e el
o)l sl 22l 5 (B9 5T e cn e 5 (S min
ole Gl Jdo e Gl anld (b e (i
e ga, HeSB bulgle (V) wiloe uibvlgle
Olyeds o5 adboo Lo oolgils 398 4 Bl g axdl S5
wslid SlSul abae ;o G pinle anl B (e cansS el
5 ol sls g V10 Jlo jo e o 5 5Y (YY) 05 s0

IWAR 92 5l iy 0 ylould pliad 9 Cmuns 0590

Sl B Ll 55 abas jLSle p meadS -D (rualing 9 (Shoglio (2 03

wopd allas allas g0 0 YoV L o )
asls y aall 09,8 b awglie jo oI55, SHac Ll
ez glad,> )Sa;,5 @S ol lis o] adllbe s
Sl sals g5 & o |y 655y GPlae sl
)...>L. oy glp gogae sbosly (Jl ol b caies oo
ol oyiwd 50 e S 5o s ojll o (3555
> et U 5l S Blae sleymd (T)YD)
Sl b e G e 4 el )0 s e
b il et sln cadib (nl 5l lges ool 1555 0
0503 3l o o8 Sl (Jslo (B9 le g (St plon
aS o) 0gzg oeges glozl SO 0gd o bl Sleglie
Sl yd gloil ples )3 (B9 mle sl cel (Saglie (4555
o9 &5 d9diee Sledn K03 g 5l 0gdige (SHlae
Gl3l g o 5 o3 (B9 5T dgete sln 5o (555, Sreslae
Sl Yoo g £eans jo ol 3l SUSSll Slac & jad 4 o5l
50wy B b s e o) Ses g &)l5 (VYY)
5 Loisl ile Glagly n (seslie (3555 ake cota
St e 1) el g andly 0517 candly 05 Jg55,65
Cilaze a5 ol ol ba] anlllas gl ol oy a3 azis
Oy 5 09 5mn il als s ok (eglie 5559
Cue ad,S a5 jgbay o il (gyloliae il
0590 sk Sloline GhlBl corge (Seglie (339 ke
SrSslr hae D08 g x> 28l 5l g et anily L
(Y0) &S oo SaS Al )b Coodls 5 (g 055 a4y 5 00,5
adlae liwly jo g g)l; adlhe wlic bo asdlas s
S WS E Yt b e olSer s selle ols
S GalS 4 Wlgiee ey (S SBrae g Seglie (3355
Slayod plamil 5 WS SeS azmale (28, O 3l 5 ssSole
3,8 Sty (Sl 2)lse 5l 6xSsle sl 1) Jobite
o5illy jsboay (Mgl JoSo Bras a5 W3S el iz
g Wil Sge aily slagygeyge cdale ml3l oln Wi o
(0) ols andly gby yo (Dl ooy (59, p ol ik
ol lid b asdllas jo Dlac sl Jokw slows o,leds gl

O3 (Hgo dugely (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v28i6.4153
https://jssu.ssu.ac.ir/article-1-5090-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

[ DOI: 10.18502/ssu.v28i6.4153 ]

pled Gl g (K] alae wb, e oaiSpelas)
2 OlBea 5 (oo)le (TA T 25d o0 Sijgne sloyhu
5 b Seglie o yed atin A SIS (ot (o 4 slanllas
sl 0By Sw 55 2 D oomslny iledeSe g
il oSe 4S5 ols i o] glaazsly axisls ;o oS
D oesliy (mSgyiep VO (oorw gshw D reling L
ORIl czge (Seglie (559 ols Gl )ls e ot
0355 oS £ el gl Al 0y (S poye pshan Iy Sine
GPis Lol D el b g3l foSte ol (SN 503
S eSS B ey gobae 5o il Sl a4 e (Seglie
@S ol w0 (Dlae 0095 5 )05 Sy g9 s 4t
0395 9 a8 iuli8l gl Seglie 3y 45T WS oo Slpaian
Omeling 505 S5 g Cel She g el gy o (SHlae
asle 99 0,90 G 0 1) (el dke OIS S wilgs o D
0duS il ;o 09,5 10 i Lo aslllae b (Fe) ams il
Slalllas 391 ) Kan 5 coylo dalllae gl alie D (polis
O oo LI e 01,81 )5 a8 wao oo jlid ahade
)3 g2y (Sn 05 slagatly 3 D by Cosndy
Oeeling gobaw o (Ste LU Cnl ol (5155 iz
b g o0 092 e S8l o Dac cogr g 08 LD
IV koo RIBID (sl b ok b ol 31 5o oLl
0D el a5 s oo lis wled nl ggess o (F)
4o ‘)...'>‘ D10 coge il SDlac 0oyl g )08 Laa> 4 0
2 D omebug S 6lp B g sl pair olillas (S
05yl aler sl o olgitigy Sl alise 0, gl
st oS elat) pilivlple ol ol czrge D sl
Seisee badobe nles (bl 5 (SISl alae o,
AFAFY) 535 00
C9 090
ol (gloy cosgame JJo a4 pols aslllas o
The 5 G 5 05 elberbam lysSB ow)p
Dgb oo Sleidy g SBIW 925 (5P pelS 9 D sl
a9 5 JeSe g 5l o eanl Slalllae s (ladons

VAR 92 5l ¢ iy 0 ylould pliad 9 Cmuns 0590

0355 sy & ATz Sldllas yo Lo plod 4o 5 o San
oals widgie byl pslinlgple o5 le a5 Sblgas o Dlac
2 a8 cwl sols plas gl Gl mbs aslo, ws
b bl (Sl alae o puibialnle o ol &5 Sl
035 x> Ol g ond Bge 2RLLGT gla i,
oyl s wad sbdbmle 5 (B9 5imle Jdo 4 (Dlae
Oeed o (VY YY) il il oyoline jsbay ( Dhas
Sl o W68 IS TV Jlo o olSas 5 oS b,
oglie Colld jlam celo Y ooy slivlgle (5
5 5 45 ol 55 4 oY s (58 tell SL31 s
2 sFaglie g (55len Sollad ol Sl ) p jelateds o 1Sen
Shom sl YY) oo ool Oliee comilivlnle le
Cod Jo 30 alts ) is,S (g,S05ul taglin Colled
adgl celos iz o uilnlyle G 28 gl sy o0 Slaiay &S
ham celo ez g akolddl ohga) (Soglie cold 5l
@l adllas ;5 oL San 5 0uS (TF) asl o (oglin Cogllad
-l ads> SO @ Ful o as aisly LS YV Y L o Koo
VO 10 o3l s uibivlgle MRNA fls caglio oo
aoled oy 4y .cdl el (1FF) g ol e a4 alles
Solomm 50 (ooe G D (sl &5 s oo lits a4,
30 &S gyebay wjls SISl alae alex 5l oy slacél
D olizg 035,55 6Vl g ISl alise sl Jobo el
Wb oo alS e (I8 L owd )5 ol slass 5 5 )ls 35
Sye0 log,S o owilivlgle Sl cosl (Ses (YO)
olaws yialidl Jele wlatils  eglie 33,5 a5 aslllas
ail Blae slayed B 5 Slae bl
O 01,81 5o sl oai sols lis adlllas cpais (o i
Hhas 0355 9. y08 Gl carge D ey JoSte il
D eling a5 ains oo lid doled cul fgamma ;0 090 oo
YY) o)ls ot S dhac 0dg g iyl Laas g ol o
Sl 6l S g sl cpais Sldlas S o sl (YFF
ol oo slpriy ISl alae o, ioliEl 5 D cplig
ptinlnle oly ol cage D ey aSul alex |

O3 (Hgo dugely (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v28i6.4153
https://jssu.ssu.ac.ir/article-1-5090-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

[ DOI: 10.18502/ssu.v28i6.4153 ]

OB g 5 wibioe 6350 abpbly ol adlae oyl
S 35 50 (5590559 o)l Jimsyy Olox; 5l llia
plxl (b sole slacoles oz @ 0p s)9,L0 Sboyo g
S o S5 anlllas
Sy bug adle ol Jb gbosls (Jb ool
sl 438,55 j90 03 (559,00 Sleyd g Slisdon

B, 5929 @8l o oyl

Sl B Ll 55 abas jLSle p meadS -D (rualing 9 (Shoglio (2 03

o rogeyem g (53 (olerdin slo,5S L mhau ¢ Seglio

S (2

ey ol 3 Sl oy g 2l adllhs b
Sac ooy als b (Sl a5 855 ans iz lyiee
olyod 4y (B3)5 5 Sl olyen Mae g LSl Dy
0,99 Wlgee S 9 D eling laJoSe SByas
odlae 8l @yud 5 Hlas sl e Ll 5l Kl
S 5 pS ol

1-Huang T, Lin BM, Redline S, Curhan GC, Hu FB,
Tworoger SS. Type of Menopause, Age at
Menopause, and Risk of Developing Obstructive
Sleep Apnea in Postmenopausal Women. Am J
Epidemiol 2018; 187(7): 1370-9.

2-Velez MP, Alvarado BE, Rosendaal N, da Cémara
SM, Belanger E, Richardson H, et al. Age at Natural
Menopause and Physical Functioning in

Postmenopausal Women: The Canadian
Longitudinal Study on Aging. Menopause 2019;
26(9): 958-65.

3-Rathnayake N, Alwis G, Lenora J, Lekamwasam S.
Cutoff Values for the Determination of Sarcopenia
and the Prevalence of the Condition in Middle-Aged
Women: A Study from Sri Lanka. Ceylon Med J
2019; 64(1): 9-16.

4-Aibar-Almazan A, Martinez-Amat A, Cruz-Diaz D,
Jiménez-Garcia JD, Achalandabaso A, Sanchez-
Montesinos |, et al. Sarcopenia and Sarcopenic
Obesity in Spanish Community-Dwelling Middle-

Aged and Older Women: Association with Balance

IWAR 92 5l iy 0 ylould pliad 9 Cmuns 0590

Confidence, Fear of Falling and Fall Risk. Maturitas
2018; 107: 26-32.

5-Maltais M, Desroches J, Dionne |. Changes in
Muscle Mass and Strength after Menopause. J
Musculoskelet Neuronal Interact 2009; 9(4): 186-97.

6-Kwon DH, Park HA, Cho YG, Kim KW, Kim NH.
Different Associations of Socioeconomic Status on
Protein Intake in the Korean Elderly Population: A
Cross-Sectional Analysis of the Korea National
Health and Nutrition Examination Survey. Nutrients
2020; 12(1): 10.

7- Hootman JM, Murphy LB, Omura JD, Brady TJ,
Boring M, Barbour KE, et al. Health Care
Provider Counseling for Physical Activity or
Exercise among Adults with Arthritis—United
States, 2002 and 2014. MMWR Morb Mortal
Weekly Rep 2018; 66(5152): 1398.

8-Liposcki DB, da Silva Nagata IF, Silvano GA,
Zanella K, Schneider RH. Influence of a Pilates
Exercise Program on the Quality of Life of

Sedentary Elderly People: A Randomized Clinical

O3 (Hgo dugely (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v28i6.4153
https://jssu.ssu.ac.ir/article-1-5090-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

[ DOI: 10.18502/ssu.v28i6.4153 ]

Trial. J Bodywork And Movement Therapies 2019;
23(2): 390-3.

9-Song D, Doris S. Effects of a Moderate-Intensity
Aerobic Exercise Programme on the Cognitive
Function and Quality of Life of Community-
Dwelling Elderly People with Mild Cognitive
Impairment: A Randomised Controlled Trial. Int J
Nurs Stud 2019; 93: 97-105.

10-Filardi T, Carnevale V, Massoud R, Russo C,
Nieddu L, Tavaglione F, et al. High Serum
Osteopontin Levels are Associated with Prevalent
Fractures and Worse Lipid Profile in Post-
Menopausal Women with Type 2 Diabetes. J
Endocrinollnvest 2019; 42(3): 295-301.

11-Agostini D, Donati Zeppa S, Lucertini F,
Annibalini G, Gervasi M, Ferri Marini C, et al.
Muscle and Bone Health in Postmenopausal
Women: Role of Protein and Vitamin D
Supplementation  Combined  with  Exercise
Training. Nutrients 2018; 10(8): 1103.

12-Saki F, Dabbaghmanesh MH, Omrani GR,
Bakhshayeshkaram M. Vitamin D Deficiency and
its Associated Risk Factors in Children and
Adolescents in Southern Iran. Public Health Nutr
2017; 20(10): 1851-6.

13-Dabidi Roshan V, Tanideh N, Hekmat F, Jolazadeh
T. Effect of Weight-Bearing Exercise and Calcium
Supplement on Cortical and Trabecular Bone in the
Proximal Tibia Metaphyseal-An Experimental
Protocol in Ovariectomized Rats. J Mazandaran Uni
Med Sci 2009;19(70): 18-25.

14-Hoseini R, Babaei P, Damirchi A. The Effect of

Different Doses of Vitamin D Supplementation on

IWAR 92 5l iy 0 ylould pliad 9 Cmuns 0590

Insulin Resistance in Ovariectomized Rats. J Birjand
Uni Med Sci 2016; 23(1): 11-20.

15-Prestes J, Leite R, Pereira G, Shiguemoto G,
Bernardes C, Asano R, et al. Resistance Training and
Glycogen Content in Ovariectomized Rats. Inter J
Sports Med 2012; 33(07): 550-4.

16-Chen C, Noland KA, Kalu DN. Modulation of
Intestinal Vitamin D Receptor by Ovariectomy,
Estrogen and Growth Hormone. Mechanisms
Ageing Develop 1997; 99(2): 109-22.

17-Ground M. Quantification Of Histopathology in
Haemotoxylin and Eosin  Stained  Muscle
Sections. Treat NMD. Neuromuscular network.
DMD_M, 2014, 1.007: 1-13.

18-Taebi M, Abdolahian S, Ozgoli G, Ebadi A,
Kariman N. Strategies to Improve Menopausal
Quality of Life: A Systematic Review. J Educ Health
Promot 2018; 7.

19-Smail L, Jassim G, Shakil A. Menopause-Specific
Quiality of Life among Emirati Women. Int J Environ
Res Public Health 2019; 17(1): 40.

20-Hsieh P-L, Tseng C-H, Tseng YJ, Yang W-S.
Resistance Training Improves Muscle Function and
Cardiometabolic Risks but Not Quality of Life in
Older People with Type 2 Diabetes Mellitus: A
Randomized Controlled Trial. J Geriatr Phys Ther
2018;41(5): 65-76.

21-Gries KJ, Minchev K, Raue U, Grosicki GJ, Begue
G, Finch WH, et al. Single Muscle Fiber Contractile
Properties in Lifelong Aerobic Exercising Women. J
Appl Physiol 2019; 127(6): 1710-19.

22-Flick M, Kramer M, Kasper S, Fitze DP, Franchi

MV, Valdivieso P. Cellular Aspects of Muscle

O3 (Hgo dugely (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v28i6.4153
https://jssu.ssu.ac.ir/article-1-5090-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

[ DOI: 10.18502/ssu.v28i6.4153 ]

Specialization Demonstrate  Genotype-Phenotype
Interaction Effects in Athletes. Frontiers in
Physiology 2019; 10: 526.

23-Chambers TL, Burnett TR, Raue U, Lee GA, Finch
WH, Graham BM, et al. Skeletal Muscle Size,
Function, and Adiposity with Lifelong Aerobic
Exercise. J Appl Physiol 2019; 128(2): 368-78.

24-Winnard A, Scott J, Waters N, Vance M, Caplan N.
Effect of Time on Human Muscle Outcomes during
Simulated Microgravity Exposure without
Countermeasures-Systematic  Review. Frontiers in
Physiology 2019; 10: 1046.

25- Zare R, Attarzade Hosseini R, Fathi M. Effect of Eight
Weeks of Resistance Exercise on Adaptive Responses
of Cortisol and Androgens in Postmenopausal Women.
JSSU 2016; 24 (2): 106-18.

26-Tiidus PM. Estrogen and Menopause: Muscle
Damage, Repair and Function in Females. Sex
Hormones, Exercise and Women: Springer; 2017: 71-85.

27-Brown M, Tiidus P. Sex Hormone Influenced
Differences in Skeletal Muscle Responses to Aging
and Exercise. Sex Differences in Physiology.
Academic Press, 2016. p. 167-180.

28-Glouzon BJ, Barsalani R, Lagacé J, Dionne I.
Muscle Mass and Insulin  Sensitivity in
Postmenopausal Women after 6-Month Exercise
Training. Climacteric 2015; 18(6): 846-51.

29-Kupr B, Schnyder S, Handschin C. Role of Nuclear
Receptors in Exercise-Induced Muscle Adaptations.
Cold Spring Harb Perspect Med 2017; 7(6): a029835.

30-Hannani M, Gaeini AA, Shabani R, Hemmatinafar
M. Serum Concentration of Myostatin, Insulin and

Glucose Response to Continuous and Discontinuous

IWAR 92 5l iy 0 ylould pliad 9 Cmuns 0590

Sl B Ll 55 abas jLSle p meadS -D (rualing 9 (Shoglio (2 03

Exercises in Overweight Menopausal and Menstrual
Women. Hormozgan Med J 2016; 20(2): 90-7.

31-Planella-Farrugia C, Vila FC, Sabater-Masdeu M,
Moreno M, Rovira O, Moreno-Navarrete JM, et al.
Circulating Irisin and Myostatin as Markers of
Muscle Strength and Physical Condition in Elderly
Subjects. Frontiers in Physiol 2019; 10: 871.

32-Latres E, Pangilinan J, Miloscio L, Bauerlein R, Na
E, Potocky TB, et al. Myostatin Blockade with a
Fully Human Monoclonal Antibody Induces
Muscle Hypertrophy and Reverses Muscle Atrophy
in Young and Aged Mice. Skeletal Muscle 2015;
34(5): 1-13.

33-Ziaaldini MM, Koltai E, Csende Z, Goto S, Boldogh
I, Taylor AW, et al. Exercise Training Increases
Anabolic and Attenuates Catabolic and Apoptotic
Processes in Aged Skeletal Muscle of Male Rats.
Exp Gerontol 2015; 67: 9-14.

34-Kim J-S Petrella JK, Cross JM, Bamman MM.
Load-Mediated Downregulation of Myostatin Mrna
is Not Sufficient to Promote Myofiber Hypertrophy
in Humans: A Cluster Analysis. J Appl Physiol
2007; 103(5): 1488-95.

35-Kim J-s, Cross JM, Bamman MM. Impact of
Resistance Loading on Myostatin Expression and
Cell Cycle Regulation in Young and Older Men and
Women. Am J Physiol-Endocrinology and Metabol
2005; 288(6): E1110-9

36-Tsao LI. Relieving Discomforts: The Help Seeking
Experiences of Chinese Perimenopausal Women in
Taiwan. J Advanced Nursing 2002; 39(6): 580-8.

37-Silva Neto LS, Karnikowiski MG, Tavares AB,

Lima RM. Association between Sarcopenia,

O3 (Hgo dugely (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v28i6.4153
https://jssu.ssu.ac.ir/article-1-5090-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

[ DOI: 10.18502/ssu.v28i6.4153 ]

Sarcopenic Obesity, Muscle Strength and Quality of
Life Variables in Elderly Women. Rev Bras Fisioter

2012;16(5): 360-7.

38-Beaudart C, Buckinx F, Rabenda V, Gillain S,

Cavalier E, Slomian J, et al. The Effects of Vitamin
D on Skeletal Muscle Strength, Muscle Mass, and
Muscle Power: A Systematic Review and Meta-
Analysis of Randomized Controlled Trials. J Clin

Endocrinol Metabol 2014; 99(11): 4336-45.

39-Ceglia L, Harris SS. Vitamin D and its Role in

Skeletal Muscle. Calcif Tissue Int 2013; 92(2):
151-62.

40-Saremi A, Shavandi N, Vafapour H. Eight-week

Resistance Training with Vitamin D
Supplementation in  Postmenopausal Women:
Effects on Skeletal Muscle. Pejouhandeh 2013;
18(2): 57-63..

IWAR 92 5l iy 0 ylould pliad 9 Cmuns 0590

41-Alvarez-Rodriguez L, Lopez-Hoyos M,

Garcia-Unzueta M, Amado JA, Cacho PM,
Martinez-Taboada VM. Age and Low Levels of
Circulating Vitamin D are Associated with
Impaired Innate Immune Function. J Leukoc
Biol 2012; 91(5): 829-38.

42-Bischoff-Ferrari H, Borchers M, Gudat F,

Dirmiller U, Stahelin H, Dick W. Vitamin D
Receptor Expression in Human Muscle Tissue
Decreases with Age. J Bone Miner Res 2004;
19(2): 265-9.

43-Girgis CM, Cha KM, Houweling PJ, Rao R ,

Mokbel N, Lin M, et al. Vitamin D Receptor
Ablation and Vitamin D Deficiency Result in
Reduced Grip Strength, Altered Muscle Fibers,
and Increased Myostatin in Mice. Calcif Tissue
Int 2015; 97(6): 602-10.

O3 (Hgo dugely (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v28i6.4153
https://jssu.ssu.ac.ir/article-1-5090-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-28 ]

[ DOI: 10.18502/ssu.v28i6.4153 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 25 Fed 2020

Vol 28| NO 6 | Sep 2020 Accepted: 16 May 2020

Evaluation of Rat Muscle Structure in Pre-Menopausal Period after
Regular Resistance Exercise and Taking Vitamin D and Calcium
Supplements

Seyedeh Zahra Hosseini Sisi', Mohammad Ali Azarbayjani*z, Mohammad Reza Vafaeenasab?®,

Maghsoud Peeri*, Mohammad Reza Dehghani®

Introduction: Menopause can change the musculoskeletal system by reducing estrogen hormone levels. The
aim of this study was to evaluate the effect of regular resistance training accompanied by vitamins D and
calcium supplements during pre-menopausal period on muscle tissues of Wistar rats’ postmenopausal period.
Methods: In this experimental study, female Wistar rats were randomly divided into control, placebo, vitamins
D, Calcium, excercise, vitamins D- Calcium, vitamins.D- excercise, Calcium - excercise, and vitamins.D-
Calcium - excercise groups. Control and placebo groups were fed with a standard diet and sesame oil,
respectively. The amount of calcium consumed was 35 mg / kg and the amount of vitamin D was 10000 U
during the two-month period, and in the resistance training groups, two months of training was performed with
a ladder. Then ovariectomy was done and sample of the gastrocnemius muscle was taken and the diameter of
muscle fiber, the number of muscle and adipocyte cell as well as the number of inflammatory cells were
studied. The statistical analysis by means of one-way ANOVA and SPSS version 20 was performed.

Results: Compared to the control group, the increase in the number of adipocyte cells were observed in the
vitamin D, calcium-vitamin D, vitamin D-resistance exercise and placebo groups but it was not significantly
different. Muscle fiber diameter significantly increased in all groups compared to the control group (P
<0.001). The number of muscle cells increased significantly in the calcium-resistance exercise group (103
9), vitamin D-resistance exercise (105 +6.9) and calcium-vitamin D-resistance exercise (114 = 3.16)
compared to the control group, while, there was a significant increase in inflammatory cells only in the
control and placebo groups (p<0.05).

Conclusion: Regular resistance exercise accompanied with vitamin D and Calcium supplements in
premenopausal period can improve muscle fiber diameter and muscle cell numbers; in addition, the process
of decrease in the muscle strength and muscle inflammation during menopause will be delayed.

Keywords: Menopause, Vitamin D Resistance Exercise, Calcium, Muscle.
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