[ Downloaded from jssu.ssu.ac.ir on 2026-01-29 ]

[ DOI: 10.18502/ssu.v30i5.10159 ]

ALEIANTRS LI PRy TR Ey O3 (Bgo dngels (Sl pele oA idgfy (oole aloo

VPV YN0 p iy &6 1F+) 010 3o gy 0 yloull (o 0590

a8 sLAbl o SNhas b )1 S0 jof 98 590 O guki (w3
S8 b (Fog5 il 9 SN ymo s e (S5 3> 9959

\agale Lo yule M Ly (JIad Lo juemme | laigllb 5g1 53 (g oo

B9 P glpe Sghse Su5elsd e DlpsS p (rw g Oloy 55 L ey p pEl Aagh 5l Sus tawadie

FrpS Ve =100 ltin ¥ (g 03 4 0 by 315 Salome Shge ju VO ¢ (025 dalllas cnl el (sl oy 2 G99
655 s ol 05 5 bl oRitglesl o atim i Sooe 4y (a5 YA+ — YY) clazim 95 4 (o,5 YT+ — YO-) lazin
by Dlae gla)h ol o alaie gl 6ol o) gl s alie 5 b3 o] 5 o celo FA 5 wa
tleordgiapgisal (b9, 5l Hlas sl )i NCAM semada sleetis s 503l jslhaio 4y 28,5 plnil (558 95y Koo
oolid P 100 g I5 cine ki 1 (S omind yp05] b 4,k Sy il g ks 51 Woog,5 pms oglis cywand (gl o oolid
2 el Prismb. 1581 6 5 lawgs (s lel Judow g a0 525 .0

ol 5§ S0gS dP=2/+)) Gl 9 S90S cw 08, oy Shae o)l ahate mhaw ol pme Dglas a5 ol lis bl g LS
G ol g 03, j0 SMae sla,l slaws [ jlo goe ials a0l 3925 (P=2/-F) sellus 5 ;le> 5 (P=+/-F9)
5 S055 i 5d 00, o pley L35 L SEMA3A (tig o g 1 Suls 3gzg (P=+/+ V) oz 4 aiellis g (P=+/+1Y) SosS 4
e oo 50 s by gl tne il Pefe e o)) sxalle 5 olyz 5 (P=o/v -+ 1) el SasS dD=+/+FA) s>
Salls g Gloz g P=r/e e )) S35 5 S9sS dP=r/oFA) Ol g S055 s 03) aw 3 ol L 4 4z L NCAM
cls gyl gxe ol (P=+/+ - )

Ny 5 e G2 garelle o s G (Beiimle Slsz a (Sos5 5ok, Gl L as ob i mls i S Az
SLoetisn 5 Gl w3 Fl g (GeuST ol )5 5550 Slainn Grizee 5 Sl s S e SRl L 6D mle
s (R 5 Slasl aasS oy 5

NCAM sema3da « s Dbyl « B89, ,ule 1 goudS sdojly

0939 mas ALl g Hac o)l S5elgd 0 Ol pdi oy Lople arle o jueme Slo (IS csageserme Sl 3L 1€ lor
FAON-Fe @)Y VTN 05 Booo supd (S pole olKiily Limgh cele dlxe (g U (S095 ) 5 e s Sige 5 >

Ol ey o gollasl 31T 081> iy 31y o Slansl pole 23SEils (b j)g pole 9 (39 a5 09,5 )
FIFVSOFANA @ g G93io  Mfadaei2000@yan00.com : Sy Sl Cang c+ AV N PIFEFADF 0ol (U giummo 0 3kanwy 95)%


http://dx.doi.org/10.18502/ssu.v30i5.10159
https://jssu.ssu.ac.ir/article-1-5667-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-29 ]

[ DOI: 10.18502/ssu.v30i5.10159 ]

3 () Sl e @}“ST slalbl o0,ns  aaibols
o&lis 5l slatws aS canl oals ools las Lsly yaen
S9ST Glaally 5l a5 by gilons b 4y GouST Culun
has — eas oBuigy ploed! Wl co gl oo oyl
ol slas! 1 (S Semada (V- Y) asb 1A 51 (NMD)
(ST Ay 50 1500w Jelse o0 5L (VYY) 00,5
il NCAM &5 witn pas olwn  loJsSse
s Ol e sladske o ks b sSse ol el e
51 o NCAM pals oS a4 (VYY) wigds
el 4y (GMae — gras b oloyb yo JiBs sle)esl
2 o @l eepn Sae b glaslllas 0 .(0F) o5,

729 Ol slagbge jo (Dae — cac oBaisy (55505890
Buisn p gl odme b (5,0 a5 ol ools ylid plel

951 Jy bl EDL 5 ()bl alae Dlae pas
15.00) o canlice gy Sl dlie 0 8 0 g pSai
s ool las (VVY) LKen g (5008 (6,500 Gubos
$emada 5 oo wiaells o Lige  Sial3dl b oS col
b (V) 2l il b laS sk suisS 5 alie o
O b oy 4 &S Ghegn )3 (Y0 ol )es
Oi ol g e sla)l ghie mhe » Wb ogls
sidls glabge o lidl alae jo Edlac aiiSy 55
w25 e 4 |, NCAM (e i3l a8 wiols L
2O g Oley 35 G el 4 B LYY aas oo oS
Ly ool a2 ls 8 (6,m U (SogS 51 oMae wae Ol a5
29 Ol 8 b myp Saa b ol e (nln

! 00 ﬁl.?u‘ )J‘S’J)M ‘5L®L}09.A AS.U}IBS}A g.:‘).....u

P le e p V0 09 (028 g9 5l pEl> Aagh

Fp,S Ve = V00) laan ¥ wod; aw jo Ly ol
(0,5 YA+ — YY) glazin 48 5 (5,5 YY+ — YO-) glazan
AL FO Cogb, ol 5 cole a0 YYEY gloo b Jawe o
Gl el WYY Slidg, 4 SU as > 5 ws e

1P+ 010 3o gy 0 ylous ( o 0590

¥ o (b ige S 5glgd 90 Ol ki (owy

sranl 3 Sy e ( S YA sga b algs 51 e

3 el (JUS 5 Samdg g sl 4 oy sl (Selelem
S mle 399> U g (Bl b (Dlas ol (g9 ol
Ay Lol pen ¢ Sloj oogame ol 1o Canl ol jar il 4565 (o
ol 11 58 (Sl Con @ Ol Sal s,y
ogdle 0l 0ly99 Slg sladiges ;o Jl (nl b (V) Wil
o (V) Cwlolen (Mas M mla b (B95mla
a5y e Gz St Jlile 9 Sloz alo e 4 095
Olyss b pladl a0 e o el &y (Dhas gl
a5 09l axlge Suu cldld g wdn (aodle 4 by
oS oy walss o gloaaly 5l (Dlas (Bopl L B mle
(Jlailboo 51 o (7)) ol GMae cdl shgy » <Y 04>
a Sl o]y aS canl Suj 5l als e 3 sasedle
&S 5 e OIS (S5 209, (o0 G (e A Seons
GlS L oS il @ atly (Dlae (B9 5T (plaedle
Shas 0358 pm> Sl 5 9y Wy QUlE o pKeis
o glocdls gals (IS ob 4 (F) ool olpen
09 98 ofles 3 el (S0 (SN Se)
OFgn gl [0 il (Dlae oras 3 Slee rals
(efgn 23S Jlie )3 (ufign Fw Om Jolw pae)
o] b Lol 5 5ol el laasl ohga ) i
5 Ompeked addlls )3 (0) 03,5 oo Dlae BT 4 e
A OMae Ad) g e G d ooy lid (YY) o)
(F) o)l d9zy e abaly sl g Jlle (loz 098
S 2 m Pl ey B L (V) Gl 5 (pino
ab bl sleliiwl Ols joi & NMJ SMas ocac o80igy
3 cmas 5585 oo 5l s NMI o ol ss a5 wisls jlis
) bl e gl ae esl 5l LS Sac el
PR (et plese (5> i (Oae ab; L oolyen
e caslin Laa> (M) ogd oo Olpss hesiws
2] sl s Gl L ks il s gl

b ol plul o9 puilojle 5l ol

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v30i5.10159
https://jssu.ssu.ac.ir/article-1-5667-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-29 ]

[ DOI: 10.18502/ssu.v30i5.10159 ]

Ol g (lwigllds 55 Bl (g0 oo -

Loy dges 31 a> e 0 0 aisy, PBS dgei (g9, 9 o
sl Fro 530 L5 Olympus Joo eyl oosSias Soo
4 (Commented m4, mM5) was svslin b,S )l aul
i Dlae ol o ghis glw xSl sk
50 gy ol WS 1V b o aS Dlac sledises
O cubrs b Sldad a4 s g ond 6,5 IB 3l
5 Hematoxylin - lSglea b g o ools oy g Seo
§8 5,0 WSe diah el S5, (H&E) Eosing, ;¢
oo b 6y oSy See leslinud b (Bl S s
Jlzus oy b F- X SlS,5 L Olympus DP72
(S0 peSe 3l 0 plsl (Olympus , Tokyo ,Japan)
60 58l py sl ool b gMae (b alate gmhaw (5,503l
pl! (Digimizer v4.1.1.0, medcalc software) ;L >
Sy ahae o 5l (Blae 5 10T Sl sk 4 i
2 el g 4320 (o ghale gl ojlail (435 et

olel Julox g 4 52

Jebos 5l oy S (o Dgll 39 Sl ime sl S
solatul (S5 o 5050 5 (ANOVA) 48 b G il g
adS as a4 ,S L 0 PSe/e0 sl dre prae
<85 abul PrisM 5 1381 o 5 5l ool b g Ll (sla oo
.(Commented mb)

S SllisMe

Sl S 5 2l g oRitlel o haghy ol
PEles] raastio 5 s3slsd dlul Oyl L g s
Col 53 obls as sl BB Jeol adS cole, b 5
LS Jyol b s pole iagsy (B Jsol 45 o5
ol of3T olsls IS ateS Ggan 2Kiule;] bl
B iy L o, KR
20,5 ol IRIAU.RASHT.REC.1399.029

50 kel g ol «S555 s loos, yo o yige (S
‘S’M é"aj"’ G]a‘”’ “—J‘Ja-:-v Lol oals ools ul""“ \ Jﬁo‘?

&S ol QT IS b sl oads ools L N loged o

1P+ 010 yo s 0 ylouds ( o 0590

ST &0 s O gy olailinl slae ragh b ,o .aud
L o yoge atin & 5l o celo FA L85 18 lay)] Last jo
WalS Lo 1 g XAl aLiS g Ghggw CO2 58 5 solaul
A Ceand 0 i sbal s e w5l ool by ol
z! 5l (commented m1)(VV) s alae dayl oL sl
g b dezie le ()39 50 Aol ol b alae oS
Al 5o Jssse 5 Jobe liales] plnil cqzr s
cligles] pll gy oo @l alas 5 owd oS
2 SRS A bl Baops Ve e o pliertigina
sl GeSgn Ol (owyp b 4ol )l Ul sles
ovs, I (commented m2) NCAM 4 sema3a
ASC, slagob sl 5l eolital b olordginnpsige]
g alac ,o (commented m4) Caspase-1 3 NLRP3
4l ol ws,F oolinul dlas — s Jlail e
AUl b ldiges 0l (s3] Ky Sdlae oac oS disn
B Al 4885 O alold 4 g al> 0 F 0 (PBS) wlaws
¥ Syl b diged g5, » 5 STl Sk skite 4
S5 jshate 4 e 8l ol aBy; adBo Y Soe 4 Lo
PBS L b Jsho 00,5 ablo] aido O Sow 4 ol (55l
Jobate 4 4B B0 ¥r Dok 4 Qoo oY e el Al
g PBS L1050 ,5 oolatwl bo Joku slig 0,8 53u34a0
sobiie 4 4z 8o Ve Dol gl ao)0 Ve i 00 oold
Sl Sy Sypo 4 gl ol 25Ty 00,5,
L(Ver a0 V) oo 3.8, addl 6al.3‘5:.ﬂ Al a8lsl aiag
b ye e SG sl 5l am g we )5 adlal wiges 4 PBS
09° el Sy D 4 Sl (ad SiS l 6,S sl
Byl as jgy ad ools SIS A>3 ALY gl b ey
Do b 2 9 5L ¥ e g 2l )15 o 5l 28 65l
a gl ool BT diges a4 aial sols gt PBS L aids 0
YV cloo b ygilisSil 3o s 5 00,5 8Ll 10+ 4 ) 2, L
il 4SSl SGHU o agde Ve g el ) Dol 4y 4
Sham g 00,8 Jaie Sl 314 elisSSl 5l aigas o 51 amy
wils Aol wys 8 ailol DAPI ol &y gt b f

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v30i5.10159
https://jssu.ssu.ac.ir/article-1-5667-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-29 ]

[ DOI: 10.18502/ssu.v30i5.10159 ]

sl 5 SsS «P=+1+FA) Gloz 5 S5 G oley L35 &
Sl P=+/re o)) widle s ole> 5 (P=efee))
ol ezea (Commented M7) o)ls 5525 (5 lo sne
235 a4z LNCAM (o555 by o5 oo plis gl
9 S5 (P=2/+FA) lo= g S5 G 03 A 0 e
GRS P=-/e ) wialle g Glsz g (P=0/ee ) S

bl s Se

Sisi sleeg S )0 (59 polie ) Joax

P lme gbhse Sujgledi00 Ol ekl (o) 2
(P=-1YV) Sloz 5 S355 ym Dlac ol ahade mhaw o
P=-7-%2) wlss 5 Glo> 5 (P=+/-F1) wales 5 SogS
Olyess (Commented M7) s)ls se>g (5,00 xe glas
oad ool HLas Y lages jo SMac Pbmle 4 by
Shas o)l slass o s ol as sl Hlas bl .ol
g (P=-/-1Y) S095 sw 08, o Comnd ol w00, o
3 aS agSlen 0,0 3gzg (P=+/+ V) lez 4 Cand wiadles

4z L SEMA3a (g ylo ol oals sols Lis Y loges

#VAAE E\P/0 yYa/f £ Y)Y S35
#YEF/AN LY VOO/Y £+ O/Y Ols=
YYfE£YYV/A YYO £ YY/8 KON

03051 Gl 0 I tme gl

1000~ I — 1 -~ 1

Caliber of muscle fiber (j:m?)

-

& -

Groups

loads ool lis lasbiwl Bl yzil § 5.k & g0ty bosls . ioghy sloog,S dhac B9y ols 1) Jloges

o sre Sglas s azan MWEEK .ol sais a3 F L 1o (P41 0) (,lo cine gelan

(Commented M8, MI) o Sea Yo g1 ov Yoo LleaiS )5 b calisee w sloos; jo s alae slo b alaiio grlan &l pois 1V JSo

1P+ 010 3o gy 0 ylous ( o 0590

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo



http://dx.doi.org/10.18502/ssu.v30i5.10159
https://jssu.ssu.ac.ir/article-1-5667-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-29 ]

[ DOI: 10.18502/ssu.v30i5.10159 ]

02 g Slwigllb yg1 U (Gt oo

-
E 15 a e 2
L J L
i B
—_— ]
-— -
a2
= 104 |
% =
5 - I
‘S |
@ = #
£ 3 - ; {
= 0‘ L]
=

' & "

Groups

loads ooy las jlastinl Bl zul 5 1. Kle &y g0as bosls . iogh oeg,S Mac 6 ,ule oY logaes

)L)‘sl.uc ugl.oa s azas Week el ous 4..3; ).]a.- » (pS~/~a) ‘5)‘.)‘51.!& C.]a—.:

2w

(Commented M8, MY) yiog, Ko Yo g Voo Fov LS5 b caliste (ww sloos, 4o as alae sl )b sloaws &l s ¥ S

S50

e

40 -

30

e

semada protein expression/ 1 mm area

e & &

Groups

oo sols ylid lasliw] Bl ol puSlis &gt Wosls . idgh (slaog,5 SEMA3A iy oo 1Y loges

Sl se Dyl azan Week el oass azd 5 i o (P<-/+0) &l s

1P+ 010 3o gy 0 ylous ( o 0590 O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo



http://dx.doi.org/10.18502/ssu.v30i5.10159
https://jssu.ssu.ac.ir/article-1-5667-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-29 ]

[ DOI: 10.18502/ssu.v30i5.10159 ]

5 lyo (b ige S 5glgd 90 Ol ki (owyp

dlizes o sloos, jo as alae slo,b SEMA3A (g p oylo ¥ JS&

<
=
< xx
£ 601 t 1
= x
- il
=
w
o
S
>
Lo '’
= 2
s -
"é -
o H- =, -
§ 1
& & o
$ v ° K
Groups

iloas osls Glas lailiul Bzl g uSiloe &gy brosls . mgsy sog,¥ NCAM (s oLy F lsgas

o e coglas s azin WK ool ot a3 5 a0 (OS2 0) (g o Sme o

2w

@lisee e gloos) jo i alae o)l NCAM oSy ol F JSs

1P+ 010 3o gy 0 ylous ( o 0590

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo



http://dx.doi.org/10.18502/ssu.v30i5.10159
https://jssu.ssu.ac.ir/article-1-5667-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-29 ]

[ DOI: 10.18502/ssu.v30i5.10159 ]

02 g Slwigllb yg1 U (Gt oo -

Sdlae slayl 48 ohga o dame Olacl locaw] § oac
) 005 o0 (5 la ()95 w0 P Sel LT oS
OSon Oy Sede Rl pol> Ghegh glaadl Ko
Lol Crad 0 89 Cy Lial3l g 0, sl d 51, NCAM
@ [, NCAM (s iolidl oS wlosls lis iy Slalllas
G Sux prep @ (1Y) s e alS (2 JB Gl
g Sl o NCAM (55 (2alS 45wy e L5

(OVF) 0s,8 Dlae eae gl olo)l

anlyd Fl a8 ol plas pole Giegh s IS,k 4
Shae $oyiymla Gl Sler 4 (SosS olyes 5l o,
O gaedle 4 gle> 51 38 0 Wiy, cpl g w8l o Ll
Lol o sl (g mle hals 5 ad) i hie S
Sl (Mas N mle o (20l s, e Rl & az g
aby Sl g SeeST ol )8 150 Gy rizps ol
5 ool garalle 5 Slez 4 (S9s5 (lyes 5l e Gl
omas 6Lmu_»L.u)L$ 9 «_:La.c‘ IRTELY w)Ju Lngg)"'ﬁS)"
b Gl
o8 Ll Sy g 2l ol ymils dunge prowe Jiw

ad S ol dlas uzee oS Ghjad 5 Sl aileses
bl oo iy alg oDl o1 ol8tils (6 58 asl LU )

o i Jlo ol

2,5 0929 @8l o oyl

1P+ 010 3o gy 0 ylous ( o 0590

3 S 5 on Bl ol (Sl o Slas 5 oDlie

a5 gd g0 (60b) Ol hetvws Sy bz >l
Condy e SRl Lal) anld @ args b ol Gl
e sl hge adn £ 38 5l Ly a5 Ol lis ol
4 Sond (Dhae (Bepimla 0 b Rl plex 5
a8 Cadl o cplaols las 0g 5l SagS sla jhge
oealS lax 5 S0sS 00, 50 ;o A Cond Wil w00,
olid Oldllae .00 5 sanlice SMac B9y, ule o o ss
Sloz 0,90 b s ioli8l b Dlac 0095 ¢ 5, Sles a5 Wlosls
Wb so oS (Keal jsbay gaiadle 0,50 U e ¢ sial33l
Hlas Gésfﬂ aS Sl oals ooy lias Ll en j0 .(VA)
FoliBe o i g odd axslis W3 a8 T 51 5oy
syl sl lBdl paas o (F) was e Fy Sl
Dol Gloz g S99 slaoes, ol aghy e (SHlas
03, 99 4 Zowd el 0y jo Lol Lauii cdmline (g)lo ge
Sraiz ol ( Dlac By 5w ailes lgx g SaeS
sl julul 5ol cssline Dlac bl slaws o
3l 3929 VLS5 )3 Gl mle (alad waled (reiey
DopS 30 6ol 5l gogamme waled Ll L(VA-YY)
w‘ AW w)‘)f @‘5& 6&&9—«.’ C;’)‘LA.C 6[.6).«..35*9
Lo plalidlas ols las pols gzl g cml 51 (YY)
ol o xi alae SBMA3A (1Sgy oyl jo o e il
ul.m.) aS el ‘s»la.ﬂ.b.a l.l G o..\.n] Cewddy CJL..: \-\MJL’LSA
R s b S sleogs 9 NMY o 50 wlesls
a5 Gl uas 00S 285 gy S SEMA3A (YY) Wb o
oaiS 55 S len 3l Gl lacersy o

O3 (9ot Sloyd = (Sl loos g (S pale oGS Ao


http://dx.doi.org/10.18502/ssu.v30i5.10159
https://jssu.ssu.ac.ir/article-1-5667-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-29 ]

[ DOI: 10.18502/ssu.v30i5.10159 ]

Pl mo g S 510590 Ol padS (o

1-Brinkmann AO. Molecular Mechanisms of

Androgen  Action-A  Historical  Perspective.
Androgen Action 2011: 3-24.

2-Kato H, Shibahara T, Rahman N, Takakura H, Ohira
Y, lzawa T. Effect of a 9-Week Exercise Training
Regimen on Expression of Developmental Genes
Related to Growth-Dependent Fat Expansion in
Juvenile Rats. Physiological Reports 2018; 6(19):
E13880.

3-Francaux M, Deldicque L. Exercise and the Control
of Muscle Mass in Human. Pfligers Archiv-Eur J
Physiol 2019; 471(3): 397-411.

4-Sakuma K, Yamaguchi A. Sarcopenia and Age-
Related Endocrine Function. International J
Endocrinology 2012; 2012.

5-Tesch P, Ekberg A, Lindquist D, Trieschmann J.
Muscle Hypertrophy Following 5-Week Resistance
Training Using a Non-Gravity-Dependent Exercise
System. Acta Physiologica Scandinavica 2004;
180(1): 89-98.

6-Phillips BE, Williams JP, Greenhaff PL, Smith K,
Atherton PJ. Physiological Adaptations to Resistance
Exercise as a Function of Age. JCI Insight 2017;
2(17).

7-Deschenes MR, Roby MA ,Glass EK. Aging
Influences Adaptations of the Neuromuscular
Junction to Endurance Training. Neuroscience
2011; 190: 56-66.

8-Bhasin S. Regulation of Body Composition by

Androgens. Journal of Endocrinological Investigation

2003; 26(9): 814-22.

1P+ 010 3o gy 0 ylous ( o 0590

9- Son Y-J ,Thompson WJ. Nerve Sprouting in Muscle
is Induced and Guided by Processes Extended by
Schwann Cells. Neuron 1995; 14(1): 133-41.

10- De Winter F, Vo T, Stam FJ, Wisman LA, Bér PR,
Niclou SP, et al. The Expression of the
Chemorepellent Semaphorin  3A is Selectively
Induced in Terminal Schwann Cells of a Subset of
Neuromuscular Synapses that Display Limited
Anatomical Plasticity and Enhanced Vulnerability
in Motor Neuron Disease. Molecular and Cellular
Neuroscience 2006; 32(1-2): 102-17.

11- Venkova K, Christov A, Kamaluddin Z, Kobalka P,
Siddiqui S, Hensley K. Semaphorin 3A Signaling
Through Neuropilin-1 is an Early Trigger for Distal
Axonopathy in the SOD1G93A Mouse Model of
Amyotrophic  Lateral  Sclerosis.  Journal  of
Neuropathology & Experimental Neurology 2014;
73(7): 702-13.

12-Vo TT. Studies on Semaphorin 3A in ihe
Neuromuscular Junction and in Perineuronal Nets:
Vrije Universiteit; 2011.

13- Franz CK, Rutishauser U, Rafuse VF. Intrinsic
Neuronal Properties Control Selective Targeting o f
Regenerating Motoneurons. Brain 2008; 131(6):
1492-505.

14- Caldow MK, Thomas EE, Dale MJ, Tomkinson GR,
Buckley JD, Cameron-Smith D. Early Myogenic
Responses to Acute Exercise Before and after
Resistance Training in Young Men. Physiological
Reports 2015; 3(9): E12511.

15- Deschenes MR, Kressin KA, Garratt RN, Leathrum

CM, Shaffrey EC. Effects of Exercise Training on

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v30i5.10159
https://jssu.ssu.ac.ir/article-1-5667-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-29 ]

[ DOI: 10.18502/ssu.v30i5.10159 ]

Ol g (lwigllds 55 Bl (g0 oo -

Neuromuscular Junction Morphology and Pre-to
Post-Synaptic Coupling in Young and Aged Rats.
Neuroscience 2016; 316: 167-77.

16- Ghadiri Hormati L, Aminaei M, Dakhili AB. The
Effect of High-Intensity Exercise Training on Gene
Expression of Semaphorin 3A in Extensor
Digitorum Longus Muscles of Aged C57bl/6 Mice.
Scientific J Ilam University of Medical Sciences
2017; 25(1): 92-102.[Persian]

17- Tayebi SM, Siahkouhian M, Keshavarz M, Yousefi
M. The Effects of High-Intensity Interval Training
on Skeletal Muscle Morphological Changes and
Denervation Gene Expression of Aged Rats.
Montenegrin J Sports Science and Medicine 2019;
8(2): 39-45.

18- Mitchell WK, Atherton PJ, Williams J, Larvin M,
Lund JN, Narici M. Sarcopenia, Dynapenia, and the
Impact of Advancing Age on Human Skeletal
Muscle Size and Strength; A Quantitative Review.
Front in Physiol 2012; 3: 260.

19- Moro T, Brightwell CR, Deer RR, Graber TG,
Galvan E, Fry CS, et al. Muscle Protein Anabolic

Resistance to Essential Amino Acids Does Not

1P+ 010 3o gy 0 ylous ( o 0590

Occur in Healthy Older Adults Before or after
Resistance Exercise Training. J Nutr 2018; 148(6):
900-9.

20- Bickel CS, Cross JM, Bamman MM. Exercise
Dosing to Retain Resistance Training Adaptations in
Young and Older Adults. Med Sci Sports Exerc 2011;
43(7): 1177-87.

21- Stec MJ, Thalacker-Mercer A, Mayhew DL, Kelly
NA, Tuggle SC, Merritt EK, et al. Randomized,
Four-Arm, Dose-Response Clinical Trial to
Optimize Resistance Exercise Training for Older
Adults with Age-Related Muscle Atrophy. Exp
Gerontol 2017; 99: 98-109.

22-Raue U, Trappe TA, Estrem ST, Qian H-R,
Helvering LM, Smith RC, et al. Transcriptome
Signature of Resistance Exercise Adaptations:
Mixed Muscle and Fiber Type Specific Profiles in
Young and Old Adults. J Appl Physiol 2012;
112(10): 1625-36.

23- Gonzalez-Freire M, De Cabo R, Studenski SA,
Ferrucci L. The Neuromuscular Junction: Aging at
the Crossroad Between Nerves and Muscle. Front in

Aging Neurosci 2014; 6: 208.

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v30i5.10159
https://jssu.ssu.ac.ir/article-1-5667-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-01-29 ]

[ DOI: 10.18502/ssu.v30i5.10159 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 23 Jan 2022
Vol 30| Nov 5 | Aug 2022 Accepted: 1 May 2022

Evaluation of Morphological Changes in Muscle Fibers and Neuronal
Terminals of Motor Neurons in Male Rats from Childhood to Old Age
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Introduction: The aim of this study was to investigate the effect of time and age on morphological changes
in male rats.

Methods: For conducting this study, 15 male Wistar rats in three age groups of 2 weeks (150-100 g), 6
weeks (250-220 g) and 96 weeks (320-280 g) were kept in Pasargad Tissue and Gene Laboratory in Tehran
City for six weeks and 48 hours later they were dissected and the soleus muscles was extracted. Cross-
sectional area and number of muscle fibers were measured by light microscopy. Immunohistochemical
method was used to measure sema3a and NCAM proteins of muscle fibers. To determine the differences
between the groups, one-way analysis of variance with Tukey post hoc test was used at the significant level
of p<0.05. Statistical analysis was performed by Prism5 software.

Results: The results showed that there was a significant difference in the cross section of muscle fibers
between the three age groups: children and young people (p=0.01), children and the elderly (p=0.049), and
finally young people and the elderly (p=0.049). There was also a significant decrease in the number of
muscle fibers in the age group of elderly compared to children and elderly to young people (p<0.001).
Moreover, sema3a protein expression increased significantly over time between the age groups of children
and young (p<0.048), children and elderly (p=0.0001) and finally young and elderly (p=0.0001). NCAM
protein expression significantly reduced in three age groups: children and young people (p=0.048), children
and controls (p=0.0001), and young and elderly people (p=0.001).

Conclusion: The results showed that with increasing growth from childhood to youth, hypertrophy increases
and decreases in old age, in addition the process of hyperplasia will decrease with age. In addition to proteins
involved in axonal growth due to growth decrease and neurodegenerative proteins also increase.
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