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ABSTRACT

Introduction: Exercise and physical activity have positive impacts on the physical and
mental functions. However, their impact on cognitive functions needs to be elucidated in
further details. Therefore, the present study was performed to determine the effect of acrobic
exercise on neural network of attention and working memory. Materials and Methods:
In this semi- experimental study, 20 inactive women with mean age of 22.65+2.03 years were
selected by available sampling and equally divided into experimental and control groups.
The experimental group participated in 16 sessions of aerobic exercise. Before and after the
completion of training intervention, participant’s performance was assessed using attention
network test and N-back task. Data were analyzed by the multivariable analysis of covariance
method. Results: Our results showed that working memory in the experimental group was
significantly increased compared to the control group. However, there were no significant
differences in orienting network of attention. Conclusion: Our data are in line with the
use of aerobic exercise to reinforce working memory. In addition, it seems that the impact of
aerobic exercise on cognition is selective and depends on the nature of the targeted cognitive

function as well as their brain substrates.

*Corresponding Author: Fahimeh Rezaei

E-mail: f.rezaei. tu@gmail.com

|

Key words:

1. Psychological Phenomena

i 2. Memory, Short-Term
i 3. Exercise

i 4. Psychophysiology

i 5. Attention


http://dx.doi.org/10.29252/shefa.6.2.31
http://shefayekhatam.ir/article-1-1471-en.html

vy )LQ‘. 90 c)Lo...'f: oy 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-25 ]

[ DOI: 10.29252/shefa.6.2.31 ]

* Loy dougd 15 yjuuSw! Ligo

Ol e oy oRESNS (08355 pole 5 (S Sun i caSiadly S > (L3 09,8

i wleMb|

VWAP o0 7 i o & ,b Y¥A7 5lo 0 O :auaSol VWD cpogo VY icdl yo &6

2B Sl S Ll i ls s 5 omr sloo,Shos (it S Glowr Sllid 5 539 026D
o oyt ol dalllas (plple 05b 00ls medgl (e Sl b (BLD GlasSlas Lol
ddlas cpl yo :ldplig) 9 319D ol plxl 6,15 dadl> g ax g5 owac Al 1 (s5len 55,9 ]
Vi )3 (S diged g,y 4 Jlo YY/PO £ VY i oSl b Jld 8 5 Ve o(0)20 4o
Ops dedz VP 4o (0525 09,5 ol s 1S g (225 sloeg S A Sslee j5b a5 ol S
Oy 5l eslatul b Fanses 1o o Slee o o yod Allae plasl 51 w5 i 55,5 &S L5 (65lem
iy ouiblgsS Jelos by, 5l eolisul b aesls (oS 1B ) 9550 Sop) alSS g dx g slaass
E 0 s 05,5 40 (515 Al oS ols Lt Lo gl AlBAEL . S )5 Lo g 45 350 o ke
L obasdse 30 o (gl g Dol Jlo ol b cabls (I3 (6l ok 4 J S 095 L s lia
Poalsl> ogugs jslaieds (silar i) 5l eoliiwl sbinly o Lo slaools spguSAmUi il 3929 Ao
0, 8es Cunle 4y 5 009y bl caliss 5 (gilen (3358 0l a5 d ) oo a5 4y ol ogdle Ll (5,18
: Syl (SKows byl (s500 by Huizren g wiedan SSLL

o jly ods |
ety TN
SawolisS dlidl> Y
BRI

soliiily; Shslned ¥
g b

SLo ;) Ao 1 ghmen o i
[rezaei.tu@gmail.com : Saig yuSII o]

I


http://dx.doi.org/10.29252/shefa.6.2.31
http://shefayekhatam.ir/article-1-1471-en.html

[ Downloaded from shefayekhatam.ir on 2025-12-25 ]

[ DOI: 10.29252/shefa.6.2.31 ]

wyav )Lér.‘ 9 o)l.o..f; 4W 0)99

=

U—AASH a‘—"—m

o ool plad (Yoo Ve Ve e VeV eV ) o o V¥ S
S azrgs 35 3 JLnl 6 iyl (g5l (3359 45
4ot ol am JeS ) Gl Vo 65 aalllas o s
Ay =l el adl L anlie 04 wow,
o Cedld Al SO a4 Lol g s o (lad
alesls s ladlas S jsb any (VYY) 09 c0 Jmows
5 wbd o, Slee ials 3l 6 Sty o (S cJled
00 5l oyl s SBll g e o, Sles Sg—s
—llgaa s o ula bl e e gloa ol
SleMbl g y5lols g s lools (g b ,blsa jo oLl
bl jo Sl dla g ol 3 jo 4 ladl>
Sdled 51 e (9595 4 (H9y9 5 b Sl
W&Lﬁwbo)b (_gl.b).a_m.n uu_sL.\.».n u_cl.v 05_‘>
A0,5 o e smas sl lae jo Lasly clon 6l
ALl 5 5 jed gl 3l (S S AS )5 ALl
da by as ool ed plly SO () F) el SaeolisS
8,5 ol g 0,5 JYar w0, S awle (g5, S
Al 5l 5se 0 Bl poaim . (VF) 5l sage 0,
=S g (SBsd >l s WV VA M Sy iy i
A58 o ii (5,5 A lasl> 5 4 S 55l 05> aslal
cdled o 3,9 45 aslesls s (gl Slsdlas (YY)
&, Akl s LS sl )5 g sl o bl 5l (S
Cogli (6,0 e jobo an |y (6,15 Aladls> gjlen o Jlad

Sl S s oe 5 Tl b i gl
o=l 50 OVA) a0 (6,5 A ladl> 1 (g3la Cdled iedg
Clld Al mrdg gl gooite GlapailSe L,
55 1 Uyl oyl ol o0 ) Sl 5 Sy
S e sl Neat i 6 Sol 5 (SSsls e Ao
05— ooz el ol (sl 1 ol
Sl Sli Gt (oras B 0 i e
el (KKl gohaw 9 6575 10 (s pimms )

! Posner and Petersen
2 Alerting

* Orienting

4 Executive control
5 Voluntary

¢ Involuntary

7 Overt

8 Covert

? Location-based

10 Object-based

! Frontal eye fields

|

dodso

IS cw ol sl adasd o o ldl ) gletize
it A Sh g Bl bl e SIS e JlS
y—bedy 1) b e 5l e yiws jo (STl aledbl
izl oledbl plow an g a3 o0 s ;5885 So3l0m
=S azg (V) aigS A o STl olsall Jlad
S cl il 3se o bl slos Slos (o St
7500 GFls slaanld 6l sl of sledilse
(oldize Hlae o QT Pl Sl gy ol 1Y) cl
a4 S CEN 6L(bd.....o) 5o w‘o)_>5 le_:eoﬁ)lf = 05)1_c
Jio ol Ll e ol 5l (S (S S 4z ss
PLS laaSt 529 5| (a0 pgal Slalllas
a>g Ll ge glas, S5 5 0daS ac 3bls o

(F) el (S s

S o g gy S cae Joe ol
JJoie e B aw o, e ay by e d >y
a=g JLasl g olsul bl an oboadse &0
Az Lo (7)) oyl o )Ll 8Ly slasS o oo 4y
a8 310y gl (il (b sldd Sl e
(V) 09— o i o5 Lad o 51 oot conitiie ledlbl
dilg oo Ay bcasdan oyl SGop bL )|
o) Teolyl e W(oas J S 9’0_,.,[., YL ol
(i |y &Sy L) IS o (SIS, g YL 4
e e (i |y 2S99 Mol
Ve e 5 (mldd lalSe 4 6,5 ex)
0 d gl aSs ol (A) aab Glsl 4o S cas)
T SBgs lal gble M Sl 0o low 5o S
Jls o=l el Melasibal- a8 sl
2 P eBs (S g oV T gl A

(f” J_'a‘o»)).g - =y ‘_r)l.u_,u.:.@}o

e stz gs Lod S5 1 a8 ,8T Jalse 51 S0

12 Superior parietal

13 Temporal parietal junction
14 Pulvinar

15 Superior colliculus

16 Pesce

17 Sanabria

18 Prefrontal cortex

19 Marins

2 Moriya

2l Learning-developmental


http://dx.doi.org/10.29252/shefa.6.2.31
http://shefayekhatam.ir/article-1-1471-en.html

vy )Léf. 90 A)Lo...'f: oy 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-25 ]

[ DOI: 10.29252/shefa.6.2.31 ]

8 y—od S ‘uol_i- é)l—“"" dalw U‘“—“"“)" 03— C)'{_.o‘
aloz 5l iy plomil 5 U8 Sl 90 0 Bl (255
e D9 Gl o=l an La Sogel 99,5 slaLre
(PAR-Q) PRy Cdled ol o G_fol.c—l Aol p cdalol o
=5 09y JBaseS b (Sl 5l Ll o laed,
Ol i e o a3 8,90 il plasl 4_:—595)_,.» &l
0SS 1 slass ol olsell ol g jgla—az 9 amie
$idS alie Glidsy diges wlwl ;09,5 ;& gl
0l , 53 d)l_aT’LSl_QgL'JS 39 Omizrad (YY) 0l Lol
:\S.._w r‘)ls G)JO)L.\J‘ )5_144.94) O—M u_a‘ 5o
(ANT) a>g5 sloaSs )] 5l camgs s=basdse
YooV Jl_.w B as 6)‘)._9‘r=]: ug_A)T L}'—)‘ O oolaiul
)5_b a4 BRI P H‘)Ja u‘)u 9 YAOJ .b_wy
asi SlaaS—d (5 90 4 s =S o3l sl slod S
e LS e el 3 28y ey )l
=Sy ol 5l s 5S e ALas Ll 8 STy (L S
I Pl 0y (htedge il lad AL bl 0
bl gl A BB Ve sga> 0 Laex ool &> ye

(YO) sl oo ,)l5-5 +/AY o
S o Gl )0 6,18 A bdl (S el gl
aS @ S5 ol as ol (N-back) Syl l58le )3
e S b VDA s 5 L i sl
6,8 Al yronw gl lad g d o Juls | Loyl
oy n =Yl (=) 59 (VF) 00— cmuilio Sl
‘O—M U_" ) osla_ul S y9—0 u_L:u‘ UH)‘ (YY) Sl
o aS 0o (ALY slael) g lams sladss e 5l gladlis
3yl (Slgmeed () 51 B o8 n e Ly s Bo i
g N i lises olie U ioleyl ool plssil 5 U
Jd-back sloa s ;| 5—bow ol )0 05— oo 00958
@IS o e 5 oy ol eolax il 3-back 4 2-back
38 S e S Lo ool a Sl 5, . d-back
9 J—B S e g0 Ly on s adl)l S e 2-back e JSG
J IS S, e b_la_éf_f);u 3-back ca_JS5 o
Sl pmad Jgmomo yodo dy yael il ool i lie 09>
St aiae Lo gogel o ) Sles iomiw [l (ls—icay

22 General health questionnaire
2 Physical activity readiness questionnaire
24 Attention network test

Ml)sc N u-JLxB )‘ J._Aab ‘5_1:)...9 u‘)_,..gu A )
5 08309 16—y 6 =53k ol el o L
&l a5 Gloasjgal Bl o 30iS ol B Sow codled
A b LA (V) 00,5 oo (sl o by S o0
SotlS g cd bails ¢ 35 i azg o Pl a Sl
S ySlas hlS cdly ol slos Slos mha
o, Shae Jolds (Su; sloac> b on goab 50,8
Ao a0 Oladod de gl Cponl g D yg 0 (YY)
45 gomdge (ml 4 50 (o pylateds (28 Dj0
Aol ol slas e oo omle Sal) 4> losla Ly
D, S S8 Sl g ed slos Slec dxwgi yo
Lsuu...]bﬁj U’“"))ﬁ u_....‘o)_a‘ FELY oo)_?sa oonl_iw
OB 08 o iy st glos Slae 0y S058
oo ui,’)}_f b slaoses 5l 5 g laaadlw
69l ol Ll (o8 Sl Sliiios Jolis )0 5 cl
Soeoge Soop loanl o jeiS ;o (Ule a5 el
SO bl ,w leeds 5 050 dalgr gudS el i
asol> Lzdl v asles o ily co 3 Ule> Llas
rbis sl Slae sLay | gz 0 35,9 sl
) RUPRRSVI S-S (PN B U N S L N ~ 3
&8 Abdl g azg (biuades &S o (gilse SB))s
Dem Hlle> o

o g, g olge

Llad an g 035 (63,)15 wdas ;L 5l 5l aaghy
O3l oe—slutn b L (o e s,
|y eyl SIS ES 5l 1S 0, S L
-0 Hrass Jlw o 5 i B zils ;o5 g tils
(iR & ges (5,900, 5 g lateas .aols LSzs \YAF
dal Joe d g o8 aog wyiws jo aS Shgme il
S 0 S &S Gdsd 0 Joled Gygo 0 a S
Shaddle asy o3 SLeMbl &) 5l oey o Sinlen il
ol (sl 5 a2 L 3 ) 0uiiSES 10
(§3b Sl 3 j5 0 3 Vs Lols) sl 5 i
9 (—2))9 da—dun 9 (S—2p Bl (ol Sndy
@oly8l 5l e Ve TIGHQ-12) —ogae Ceodlwws Aol y
iged ply—eay watog aslllae 4y 055 Ll 0 55l a S
5 ozl (Jw YYFO £ VoY o g L) 5,l]
s YN E YV e lawgio L) ()2 09,5 90 )0
olasey an (Jw YV £V/AY v hwge L) J,=05
Lo Jloy ombs comdg in b ools japads ol p

25 Fan
26 Kirchner

[


http://dx.doi.org/10.29252/shefa.6.2.31
http://shefayekhatam.ir/article-1-1471-en.html

[ Downloaded from shefayekhatam.ir on 2025-12-25 ]

[ DOI: 10.29252/shefa.6.2.31 ]

wyav )LQ,) 9 e)l.o.(fa o 0)99

= & -
g‘:"—&.‘hs_jj=: s__‘L__Q~_n

baxsly

S st Sl 5l slom el ol 31 3
u_ng.g— 9],._;Lw G)L_A‘ 05_‘:)‘ )‘ ool é—’)ﬂ" 09—
Laoals OR9— JL_AJJ A_.,..:LJ )‘ ST} Dl oola
3 Dglds S99 pae Ly 0929 (o) p Sg PS4/ D)
e JTM: ool JAA—hAAA (5_3 uﬂ-")‘ )| l_lbvyo)‘w
99 o931t 50 s —ime Syl i 099 a a2gi Ly
2-back IS5 10wl ol (e Sibs i )0 05,5
s oyl glaosls Jdod ol (=Y ,P=4/+YY)
O 55 45 0 ymite aiz by lgsS el )bl s, 5]
Sl Pl e Slo—ed (o)l i slro e
3 Leog S o 39290 3 5l slaglis ]S
‘é.:LoJJLa Lgl‘bcs-“"))‘f ‘J_.ul = oolarul “59""’@ 4_,.9;
o=l sledsgpe plw 5l ass poce ) QL;.:AEI_&IJ_{
Lol )ly lond (23 (A 5 s ploxl gLl (29,
Joaieds (P<+/+0) o ool e ya—ejl 3l ool ul L
it 5155 g5 ) cod (SSen ddg e (o) 2
g L (05,5 L il Lo
oy (a2 b sy (P<[20) o) e o e
s5bieds 5 S el gl o8l 385 58 g S
c.‘a_»: aS o eolaiul Lﬁwb)b; O WL?L; )
51 il JlgeS olo s 35 9] S0 e
O IS i ¢ s (P [+ 0) 0I5 ,95 5 Q»_)sz
[y M—J]@:°/VA?) )_&9 d‘d...my 3)._.4.@ d...o 05“")‘
=290 il 9mbe (UG A=+ /YT F=Y/YAY ,P=-/- Y1,
Gl s 5l S5 0 JBlas (gl e gl a5 0
=l aslol o o ls 0y >g Godod ol 0 ) 090
5o aS ol plis il g J.T.J.m =3 5l Jmol>
9 O SOl e—ine Dgli (a3l iy (sLpo pol S
gz 4z (thilaadse A0l 10 [} g ()20 09

(F=-/8+A P=-]YOY

Yo 1

v B oseilghe

B oseilos

s Jus
& <
alllas 5,5 sme,S olenmbsn Aot Slyas o uSloo =) logmod
O 30 ol LnSilbo dlie 03l 5 3l e Jl 0 0o
Gl e Dgld dzgi (liluaBae Al (0 [, S g (2 09,5 9o
Y| RERNE

L s oS (93l sl plos) Sue 09— 0 00l
o5d_>)ol-xo..>q_¢l§3)_¢)¢‘b_gﬁlﬂﬂu>ﬁg o
sl 180 S s 31 0 (bl 5 9Bl acdido ¥

(YA) ol ool

S Gy ol o eoliiwl 99 (b9 Al
ey 225 IS 5 53,5 0,8 ol s e lad
Sad Lo o909 by oy o gaado Ve Lo
gaado Fr oo das 8 s iSlas oo Ve-AD
colpwlalold U glaado Ve Jlgie e g0 B o
s Aoy ol o e o s oA 2350

A A aBs ) o d , Sige;l S s Soge))

A go,—0 ol 3l e g e Bloy oo iSO >
ool o a S o s a e _Sogesl a0, S e agd
obeye Sl Jseyd bl o as (B L ps Al
Sl oJ_..uu_»...uLSB 6‘)_: (\“\)—(YY'—Q_.A) 60)Ju_13
W dalol uge dn (Al so Ay Cwd o g A
3le 09,5 Somb vy Ve gl gl pe a8 659k 4
OOy Oy 4880 0 3 Ll 0 0SS jelad as 0 AD

Ll pamy 48 090 &j9e (il 4o ) sl
ol Glmgly 4 0955 Ll 5l >l 5 Lo doges]
ais OBl (Sep G aslicals, 355 aiY sl e
=, Hetaied o BN WS [ QL1 P
A ol eyl s &> e ol 8l A _Jgl o) Slac
Aan O Do A oy25 05,5 sla Soge;l aslsl o
Lol oo ,S a8 b, aioe o yod Al 0 (amd> V9)
ol aisSae Sas ol po S 09,5 sla Sossj]
Slzasl Jds anslas ediaie g a Bl loslas 3559
oud oanl s a > Sl a S il JJo olas azan d
Sl g s At Sy oyt 3 g Sl Sl
Do dm yoob sl agl i (s 0pb ol
A (Vo) asylo s (azae VY L YY) (6,5 SYeb ol
2l o Shee (b)) sl e ped Al plsil |
ol e celw FA L8l a0l s el 3
TN G ped SB90 U1 Bhs 9 latedy (0 yod Al

Dol o 4 BaSes s

Sl srog Ll 5l el lsosls 5y5laz 5l g
Sz elylesS s el 5l g Lsosls aogs
ity Aaliyy 53| sy 6l s (MANCOVA) 0 ,icio
Stz JEs (5 3] 5 izmen o ool
ool Layseil iy )3 05,5 99 G S5l (o 2
H3le s sl esliiwl L Jodowi 5 4 s Jorl e () s
oS oins mhs po Yoo ST Ve 5.5 SPSS

IOUER NI YRV


http://dx.doi.org/10.29252/shefa.6.2.31
http://shefayekhatam.ir/article-1-1471-en.html

wyay )Léd 90 c)Lo..ib oy 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-25 ]

[ DOI: 10.29252/shefa.6.2.31 ]

S5 Az g Sy

azy (mhaadse AL 1 (B35 51 ol dsdllas o
u_b‘ )l OJ_AT Cwd 4o C;:L..' e oy 6)l5 a_lasl> 9
0 00 IS A el Al A S ol LS ssod
a\b)_i.; bl_‘>u‘ T»L»w.ﬂﬁﬁ.c :\S.._m ‘_s_,l)lf u‘)_..a )o 6)_....”
Vi B A OleTee @l ol L sen o]
i s dslllae 5 5 SG05 4 S (Y1 F) oS 4
Ol )9S do Foizd )0 .Cdld o)Ll il o il
Jled e o Jled Ule> 0 amgi slaaSis dglio 4y
).) 05)_? 9o O 6)“>gr:‘“ ugl_a.l 9 4_._‘>‘\>).v U’“))B )o
9 M;i_;l_’? (YY) ;.\_;J)i; ool o ‘rvl.‘u...wﬁ}a :\S.._u:
=3l ey Ay 5o Slaadllas ploul L s oS
sl iw HQL..: A d>g sbaS i 0 (gilaa (S5
G393 ol oSS oo Sy S e ™
ol G gloaadl Lo olay o 4 S o b onnl i
ujd—' LsLm:\.:l_m.: )‘ oolaz ! l_a v‘)usj_» ‘rll_au...nﬁ}a )_a‘
| 00 e i Nle_Cb SOA )J V‘C)LC)UQ‘
o)le—on —lad glaasl s J oo bl b ;o Ll
g_eq_:aJ)_zAu..\_w)_mUoJ_xa)ld)_..._ub_ww
ul_a)).)t)*e‘_wag_g_vu_w‘u_i.modjwu_“c\joby
Dgiid oddlie (635 1T (S dloul 0,8 el WSe
2® Al g 9—d gl 0g2g e it Sl omlnle
o Ealad g )9 St pegmas )0 Gadon Sl
le_bﬁjf )‘ oolaz_wl 4o ‘_ef" 4 ‘c\_’>5.7 ar’l"w"'jﬁ"’
ool yge3l Eo a4 Sl (oliamd (o Oglaie b el
S SOA) S o g0 a8l s A Lold LLo 5l oas
SleMbl e 3 5 San g alis g585 (s Gl

asls o Ll les go ol a Sl Las glaaslis
aslllas ol mols (g )5 ddadl> 1 (5,9 5T o o Ll
e 3l oo b g 5 48 0l L
O Cmsll cego (5 e yob 4 g a)laﬁd)lf aLasl>
Sladod zoll ag oled s 4Bl ol o ul [0 05 oo
e 5 ujle 5 (V-0 ) LS on o T Saisy
il og gy 5l S g0 pma S el o LI (YY)
ize (VAYY) 0 0e silea el 3 0 g8
Lo Gl oy, a5 aols lid o), en g Lo ,le
6, adasls IS Slin oo a8 c s nldl
Slalas )_Qo ‘LJ—’l — 09){_{: (\A) R A s u,u_").@‘ |)
F—iar g plS ek A S as (610, e
ales,S a8 JUss of, 8l slhaax e Il e
i a s a6 ol AT (YY) cl gy5—o ol JSis

2 Chang
¥ Llorens
39 Exogenous

3o aS ol s m ol da oy dlol o Ll
S 2 0975 53l slme el o
slogasld ) 5, 0, Slos S 05,5 4
O 45 (glaisS A co il ails (6,15 A Ladl> g )]
23 gme Gl olass (a3 ld j0 J S g (o285 09,5
F=\+10F P=+]-+V, Ul o o=+ [FFA) 2-back o JI&
(F=YI0Y P=+]-+), LSl s o=+ /YYA) 3-back o
A odsl i ("P<+/+ V) mhaw 10 (5 lo cro glas

(¥ Llog—ad)

Gl Oloy (el (Lt y3 a5 ols Lt gl (ioen
=310t Lo yed Jmond 3l ey v 5 Akl (5]
SdlSS 50 S g (75 095 99 i Sl gl
3-back g (F=\+/AY ,P=+/+ % Ul o ,o=+/FVD) 2-back
15 i g Ay (F=BIOYP =/ Y5, LSl yome YY)
aS oY Hlogad) 0,5 39 (P<+/+0) g ("P<+/*)) zobas
S ()75 09,5 g o, Sae Baimslis Cglay ool

ol 5 05,5 o

w *%
* %k

Yos
A
& B oosesTiie
e m oseslom
Y.

25 | JAES | et | JAS | e | s

R 1-back 2-back 3-back

aslllas )50 sloog S moo slagul slasy Silo =Y log—0d
095 ot Ol 5 Ol e 5o Neback oe—sjl 5o
3-back g 2-back @SS ;0 oo Gl Slow o S g 2

L(PP< ]+ )) 0l somliw )iogrzm glas

* %

Foe *
e
For

LRSS -
Yoo

B oseilom
Yoo
Voun

s | IS | e | IS | e | RS
1-back 2-back 3-back

&~

o33l o aalllae 3)s e slomes S gly oo (Sl =Y yl3g—ad
Ol Lo Sl Al w503l 5 3105 =10 3 Noback
S Shos S 09,5 Ay S (5285 09,5 i peT 51 p3 4SSl
4 3-back 5 2-back oIS Gly oLy Silee LaF LD 50 57

Sl @i sl (FP<e [+ 0) 9 (P<e[0)) ol 0 S

31 Non-informative cues
32 Stimulus onset asynchrony
33 Pontifex


http://dx.doi.org/10.29252/shefa.6.2.31
http://shefayekhatam.ir/article-1-1471-en.html

[ Downloaded from shefayekhatam.ir on 2025-12-25 ]

[ DOI: 10.29252/shefa.6.2.31 ]

wyav )Lér.‘ 9 o)l.o..f; 4W 0)99

= & -
v_a.u.hsj_; gt__‘L_Q_q

7150 omsiials Gl Gk 5 TS5 el Ly
a5 0 g BDNF mRNA oo jioliélay oo (5559
SV ol w poman (FF) 00,5 oo aladl> ]38l
Sl oSl oo 53 (V) (5l (3559 551 59 (igig
oad ool liiaS | > 0 S a g |y a bl o 355,
Cml QJAA 13 sl oas (5)_50l.> )‘ chy u_s5.0.>
b o 5 Mgl ol s edle (YY) il 135,50
G0 y 50 g pte J—olse a5 aiols il glaelas
T askel Loy V=S8 TV S o3l 50
e 53U Gl ml g 4Bl 2als a5
S Gl d(FA) asyls el g aladls mha sy
slacoie 500 5l s colSgun 0 TINO) WS
L (F) sl oo o alasls e o osgs o dled
MoezY lawg Ve o? Jlu o aS sagh 0 Jls ol
‘rs)Ju 09)5 O)_il.o.c O g_s—’BL"" PR r:lJu‘ u‘)m 9
0,99 AS_' )‘ = 6)15 alhsl> Ja_...:ﬁ...a CJa_w ) LJ)_"‘SB
3l J@bc_:b LasS (0) aid oanlin 658 Sl el
F b Yl ol ol oo Sledren godod ol
L.S_"QJU 99 o ool _wl Sy9—0 Lru).o.i ‘_gl_ﬁd.nla).w 5o uaLO.)
=gl Sliy pod 5l jeSde Gdod jo a8 > 0 ib e
olsal e dled 3—dos ol jo Ll g oud ool ]

S50 5iler 00

Gl Clo p ol ST ) ol imgh 5l calys o
Jetes |5 6B alidle o, o 2l oo S5l ()9 45
e Jalge Yool a5 S e oo ymizrad oLl
Syldio 5,5 A bdl> g a oo biaadge AL,
g Sl g5 L g Due wmal a Sl L g ]
=2 b )5 dladls g amgr biaalge b 0 1 S50
G yomtiom Sladllae cwl o3Y 0 50 ol o a5 o)ls gl
sloanld cala a9 Lo izmen 0,5 sl
aalg i L 09 oo slpiig 0 o)y, S o Sl
Sl sliily, cmae 6,550 5 (S d as
6JLA-—M~> slacles - s P VEN ‘5,\.>L_w LgL.@.)JSLo.:
3,5 50 cwlie Glod L 0,5 )18 ()0 0,50
o lacdld gos ol an maly )3 e 28 5L g

0,58 ol ke Lo

3 Neurogenesis

35 Olfactory bulb

3% Dentate gyrus

37 Sub ventricular

38 Forebrain

3 Pereira

40 Brain derived neurotrophic factor
41 Beta drenergic receptors

|

B S 1 555 o Yt 45 e
e gl i g (3Ll (slad Sloe Cale 4y g 00y
gy (FA) ol 4 ils S LT Ly b e
Crbe oluj slacon adidl 1y 5550 3l SigSe
J A AU EX YU THE P PO - SN PR
L oS ol ol e (28 (s oo ST (ol
Crmt) B 50 &) (5 s 3 i 3 AS gl ek
2 ettt} el Smp ASisn g0 £9B9 dmy Ol
Sy (ras gl o (s e Jld - SE A
oo sl ) S cnl (e 359,99) 9oz sbadsls
S99 dm LIl Jg s ol e ao 5 s S L VAR
27 lealais w5 T b Sl 0 smaz sla sl
aS o ol ol 1 sl e 5 sl calS pn
Sl amaz sl ol o dgyany old ol laib s s
o Sl 51 A Eal 0l 158 b, ol 45 (YY)
S sladoba Al Gkl s cS bt o ange
T Yo S 5 ol Ailats g loasilais gSis Al o

(Fo)cmulamd § oy 0™ gl a0

Sty zge (i Sl o 0 A4S (5 lse
e —wac s ol g_é‘l-""u*-.f.l-;-:—w 6HmaLL:.~l
05 Oz 5 )9 5 (=26 Sl (F)) wiil e
Slm 500 (Hlein! il SO 35 slaihaie (g5
aS Cwl oals leme adidl> a lox 5l clis o 05
ool el (35,9 el oo )13 5 ol ol o
! £0g—b g0 yro u>—>‘5" plod ;o i =2 o>
0 aS cslSan bl alo> 3 slos—s =l —
e 50 (YY) 0510 55 i i Sl oo J—o 4 ladl>
Siled oy o3 a S asls s e o Ty calal,
o il e s By (ol Solel il L
S iz (FY) Cul oad jloasilads w9
= e Slid g (59 DS0058 S (HeSse
ouds oarlie Liul, ol jo .l oads slpi iy aladl>
Se3s5s,5 sl ,sis B (il plas L 1555 45 ol
Jled Gty 38 5 oalSgem 4ol j0 055 s b an s
e sloygye glasil iy (o 1) e i WOl 0
S8 (oo il Al Snsl g (gl A IS
Gloons ;.8 0,5 Jlad aS el ool )15 (FF FO)

4 D-amino acid oxidase
43 Um

4 Caspace-3

4 Cox-2

4 f3-Amyloid

47 Nitric oxide

4 Lachman


http://dx.doi.org/10.29252/shefa.6.2.31
http://shefayekhatam.ir/article-1-1471-en.html

vy )Léf. 90 A)Lo...'f: oy 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-25 ]

[ DOI: 10.29252/shefa.6.2.31 ]

1. Javadipour S, Ashayeri H, Kamali M, Akbar Fahimi
M, Aliabadi F. Study of visual selective attention effect
on quality of handwriting in 18-22 years old students of
rehabilitation sciences school of iran medical sciences
university. Middle Eastern Journal of Disability Studies.
2012; 1(2): 52-7.

2. Penner I-K, Kappos L. Retraining attention in MS. J
Neurol Sci. 2006; 245(1): 147-51.

3. Zare H, Nahravanian P. The effect of Barkley’s
attention training and useful sight in children and adult’s
visual search. J Cogn Psychol. 2013; 1(1): 25-32.

4. Posner MI, Sheese BE, Odludas Y, Tang Y. Analyzing
and shaping human attentional networks. Neural Netw.
2006; 19(9): 1422-9.

5. Posner MI, Petersen SE. The attention system of the
human brain. Annu Rev Neurosci. 1990; 13(1): 25-42.

6. Posner M, Rothbart M. Research on attention
networks as a model for the integration of psychological
science. Annu Rev Psychol. 2007; 58: 1-23.

7. Borhani K, Aliabadi F, Alizadeh Zarei M, Amiri N,
Kazem Targhi M, Taghizadeh Hajlouei G. Unilateral
neglect in children with attention deficit / hyperactivity
disorder. Modern Rehabilitation. 2011; 5(1): 14-8.

8. Wang H, Fan J, Johnson TR. A symbolic model of
human attentional networks. Cogn Syst Res. 2004; 5(2):
119-34.

9. Hillman CH, Erickson KI, Kramer AF. Be smart,
exercise your heart: exercise effects on brain and
cognition. Nat Rev Neurosci. 2008; 9(1): 58-65.

10. Pesce C, Capranica L, Tessitore A, Figura F. Focusing
of visual attention under submaximal physical load.
International Journal of Sport and Exercise Psychology.
2003; 1(3): 275-92.

11. Pesce C, Cereatti L, Casella R, Baldari C, Capranica
L. Preservation of visual attention in older expert
orienteers at rest and under physical effort. J Sport Exerc
Psychol. 2007; 29(1): 78-99.

12. Pesce C, Cereatti L, Forte R, Crova C, Casella R.
Acute and chronic exercise effects on attentional control
in older road cyclists. Gerontology. 2011; 57(2): 121-8.

13. Sanabria D, Morales E, Luque A, Galvez G, Huertas
F, Lupiafiez J. Effects of acute aerobic exercise on
exogenous spatial attention. Psychol Sports Exerc.
2011; 12(5): 570-4.

&b

14. Sternberg R. Cognitive psychology. 4 ed. Boston:
Wadsworth. 2005.

15. Gheshoni M. Design and implementation of
the protocol a neurofeedback system to memory
reinforcement: study Alzheimer’s disease. PhD thesis.
Tehran: Islamic Azad University, Science and Research
Branch. 2011.

16. Asadzadeh H. Investigate the relationship between
working memory capacity and academic performance
among third grade students in Tehran city. Quarterly
Journal of Education. 2009; 25(97): 53-70.

17. Olesen PJ, Westerberg H, Klingberg T. Increased
prefrontal and parietal activity after training of working
memory. Nat Neurosci. 2004; 7(1): 75-9.

18. Moriya M, Aoki C, Sakatani K. Effects of physical
exercise on working memory and prefrontal cortex
function in post-stroke patients. Adv Exp Med Biol.
2016; 923: 203-8.

19. Martins AQ, Kavussanu M, Willoughby A, Ring C.
Moderate intensity exercise facilitates working memory.
Psychol Sports Exerc. 2013; 14(3): 323-8.

20. Sibley BA, Etnier JL. The relationship between
physical activity and cognition in children: a meta-
analysis. Pediatr Exerc Sci. 2003; 15(3): 243-56.

21. Shayan A, Bagherzadeh F, Shahbazi M, Choobineh
S. The effect of two types of exercise (endurance and
resistance) on attention and brain derived neurotropic
factor levels in sedentary students. Journal of Motor
Learning and Movement. 2015; 6(4): 433-52.

22. Pérez L, Padilla C, Parmentier FB, Andrés P. The
effects of chronic exercise on attentional networks. Plos
One. 2014; 9(7): e101478.

23. Fathirezaiec Z, Farsi A, Mousavi MKV. Impact
of cognitive training on efficiency of the executive
control network of attention on the table tennis players.
International Journal of Sport Studies. 2014; 4(11):
1359-66.

24. Delavar A. Educational and psychological research.
4 ™ ed. Tehran: Virayesh. 2016.

25.FanJ, McCandliss BD, Sommer T, Raz A, Posner MI.
Testing the efficiency and independence of attentional

networks. J Cogn Neurosci. 2002; 14(3): 340-7.

26. Chen Y-N, Mitra S, Schlaghecken F. Sub-processes

[


http://dx.doi.org/10.29252/shefa.6.2.31
http://shefayekhatam.ir/article-1-1471-en.html

[ Downloaded from shefayekhatam.ir on 2025-12-25 ]

[ DOI: 10.29252/shefa.6.2.31 ]

wyav )Lér.‘ 9 e)l.o..f; 4W 0)99

= & -
g—_‘:&-.'hs_}J=; a‘—"—m

of working memory in the N-back task: an investigation
using ERPs. Clin Neurophysiol. 2008; 119(7): 1546-59.

27. Kane MJ, Conway AR, Miura TK, Colflesh GIJ.
Working memory, attention control, and the N-back
task: a question of construct validity. J Exp Psychol
Learn Mem Cogn. 2007; 33(3): 615-22.

28. Oraki M, Rahmanian M, Tehrani N, Heidari S. The
effect of neuorofeedback instruction on the improvement
of the working memory of children with attention deficit
and hyperactivity disorder. Neuropsychology. 2015;
1(1): 41-51.

29. American college of sports medicine. ACSM’s
guidelines for exercise testing and prescription. 9 * Ed.
NewYork: Lippincott Williams & Wilkins. 2013.

30. Cotman CW, Berchtold NC, Christie L-A. Exercise
builds brain health: key roles of growth factor cascades
and inflammation. Trends Neurosci. 2007; 30(9): 464-72.

31. Chang Y-K, Pesce C, Chiang Y-T, Kuo C-Y, Fong
D-Y. Antecedent acute cycling exercise affects attention
control: an ERP study using attention network test. Front
Hum Neurosci. 2015; 9: 1-13.

32. Llorens F, Sanabria D, Huertas F. The influence of
acute intense exercise on exogenous spatial attention
depends on physical fitness level. Exp Psychol. 2015;
62(1): 20-9.

33. Pontifex M, Hillman C, Fernhall B, Thompson K,
Valentini T. The effect of acute aerobic and resistance
exercise on working memory. Med Sci Sports Exerc.
2009; 41(4): 927-34.

34. Colcombe SJ, Kramer AF, Erickson KI, Scalf P,
McAuley E, Cohen NJ, et al. Cardiovascular fitness,
cortical plasticity, and aging. Proc Natl Acad Sci USA.
2004; 101(9): 3316-21.

35. Gordon BA, Rykhlevskaia EI, Brumback CR, Lee
Y, Elavsky S, Konopack JF, et al. Neuroanatomical
correlates of aging, cardiopulmonary fitness level, and
education. Psychophysiology. 2008; 45(5): 825-38.

36. Floel A, Ruscheweyh R, Kriiger K, Willemer
C, Winter B, Vélker K, et al. Physical activity and
memory functions: are neurotrophins and cerebral gray

matter volume the missing link? Neuroimage. 2010;
49(3): 2756-63.

37. Ghadiri T, Modarres Mousavi S, Alipour F,
Mohammad Sadeghi S. Cellular and Molecular
pathways of learning and memory. Shefaye Khatam.

|

2014; 2(2): 81-8.

38. Boucard GK, Albinet CT, Bugaiska A, Bouquet
CA, Clarys D, Audiffren M. Impact of physical activity
on executive functions in aging: a selective effect on
inhibition among old adults. J Sport Exerc Psychol.
2012; 34(6): 808-27.

39. Sadeghi N, Khalaji H, Nourozian M, Mokhtari P. The
impact of physical activity on the memory of women 50-
70 years old with memory impairment. New Cellular and
Molecular Biotechnology Journal. 2013; 3(11): 47-54.

40. Bednarczyk MR, Aumont A, Décary S, Bergeron
R, Fernandes KJ. Prolonged voluntary wheel-running
stimulates neural precursors in the hippocampus and
forebrain of adult CD1 mice. Hippocampus. 2009;
19(10): 913-27.

41. Uysal N, Tugyan K, Kayatekin BM, Acikgoz O,
Bagriyanik HA, Gonenc S, et al. The effects of regular
aerobic exercise in adolescent period on hippocampal
neuron density, apoptosis and spatial memory. Neurosci
Lett. 2005; 383(3): 241-5.

42. Memarmoghaddam M, Taheri H, Sohrabi M,
Mashhadi A, Kashi A. Effects of a period of selected
training program on the working memory of children
with attention deficit hyperactivity disorder. Motor
Behavior. 2016; 7(22): 149-62.

43, Pereira AC, Huddleston DE, Brickman AM, Sosunov
AA, Hen R, McKhann GM, et al. An in vivo correlate of
exercise-induced neurogenesis in the adult dentate gyrus.
Proc Natl Acad Sci U S A. 2007; 104(13): 5638-43.

44. Griffin EW, Mullally S, Foley C, Warmington SA,
O’Mara SM, Kelly AM. Aerobic exercise improves
hippocampal function and increases BDNF in the serum of
young adult males. Physiol Behav. 2011; 104(5): 934-41.

45. Hopkins ME, Nitecki R, Bucci DJ. Physical exercise
during adolescence versus adulthood: differential
effects on object recognition memory and brain-derived
neurotrophic factor levels. Neuroscience. 2011; 194:
84-94.

46. Ebrahimi S, Rashidy-Pour A, Vafaei A, Mohammad
Akhavan M, Haghighi S. Influence of basolateral
amygdala lesion on the inhibitory effects of propranolol
on voluntary exercise- induced enhancement of learning
and memory. Koomesh. 2010; 11(2): 133-41.

47. Valim V, Natour J, Xiao Y, Pereira AFA, da Cunha
Lopes BB, Pollak DF, et al. Effects of physical exercise
on serum levels of serotonin and its metabolite in
fibromyalgia: a randomized pilot study. Rev Bras


http://dx.doi.org/10.29252/shefa.6.2.31
http://shefayekhatam.ir/article-1-1471-en.html

vy )Léf. 90 A)Lo...'f: oy 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-25 ]

[ DOI: 10.29252/shefa.6.2.31 ]

Reumatol. 2013; 53(6): 538-41.

48. Um H-S, Kang E-B, Koo J-H, Kim H-T, Kim E-J,
Yang C-H, et al. Treadmill exercise represses neuronal cell
death in an aged transgenic mouse model of Alzheimer’s
disease. Neurosci Res. 2011; 69(2): 161-73.

49. Lee M-H, Shin M-S, Sim Y-J, Kim H, Lee H-H,

Kim C-J, et al. Treadmill exercise enhances nitric
oxide synthase expression in the hippocampus of food-
deprived rats. Nutr Res. 2005; 25(8): 771-9.

50. Lachman ME, Neupert SD, Bertrand R, Jette AM.
The effects of strength training on memory in older
adults. J Aging Phys Act. 2006; 14(1): 59-73.


http://dx.doi.org/10.29252/shefa.6.2.31
http://shefayekhatam.ir/article-1-1471-en.html
http://www.tcpdf.org

