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Abstract:

Background: During recent decades, research studies have confirmed exercise training as a
remarkable lifestyle intervention towards enhancing learning and memory. However, the
intensity and manner by which the labor conditions partake in the functionality of brain
tissue are not yet clear. Therefore, this study aimed to provide a non-systematic review
article of the behavioral and cellular mechanisms on learning function and memory
performance in animal and human species.

Materials and Methods: The method of data collection was to retrieve scientific papers,
published between 1999 and 2019, from available databases, using the searching keywords:
aerobic exercise, memory, and learning. Subsequently, out of 120 available articles, 107
cases were selected to survey the role of aerobic exercise on the nervous system.

Results: Findings from the literature review revealed the significant effect of regular
submaximal aerobic exercise on learning and memory function, in both rats and humans.
Furthermore, some studies indicated that long-term aerobic exercise intervention did not
increase the learning functions and memory performance. Nevertheless, the positive effects
of exercise patterns on memory predominate the negative ones. Thus, further investigation is
necessary to thoroughly examine the role of the intensity, duration, and type of exercise
training on both cognitive learning functions, and on the selection of new neuropeptides in
brain tissue.

Conclusion: The rehabilitation role of aerobic exercise protocols seems important in the
enhancement of learning level efficiency. Also these protocols were important in possible
treatment of the memory-related central nervous system disorders.

Keywords: Aerobic exercise, Learning function, Memory performance

*Corresponding Author:
Email: farzadnazem2@gmail.com
Tel: 0098 913 328 7812

Fax: 0098 813 838 1421 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, December, 2019; Vol. 23, No 5, Pages 563-577

Please cite this article as: Sinaei M, Alaei H, Nazem F, Talebi A. The role of aerobic exercise training patterns on learning function and
memory performance: A review article. Feyz 2019; 23(5): 563-77.

o1y



https://feyz.kaums.ac.ir/article-1-3823-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

$090 Hlie S alibla 3 Slas g (5 Sals s (5098 i a3 (sl S (i

*
i_,,stb s | fdlw- dil o Vrbu sly 5 fd,t:.,, slge

1AM

3 e Gl s 53 (Sh) S dr S5 Olsea 1) (2ss Sl el alblle Gl glaeas sl ey 10 9 Ao

oAt gk e Sl s Shas 0T Gl b 555 SAS G031 g 558 Sl Ams g DL 13 bl 5 5 S50

365 2 iler Sl S aST L (e S n s o) il 53 Slam b 550 candllan oyl Sds o

sl Ll 5 g glaa oS aliil~

9 BBl (5lsn o el LellaadS a8 5 SEMBI GSL Sl esliall ede SV 4 s g, BS99 BMge

dorly axdllas 3,50 VoV lis VYY S e el (630 1444-Y N4 JLu Ve (g e Glo) 03 .23 S plsil A

b QLS mae e 1 (55108 P50 S Ol Ll 2

3 85 g Gl SOl 5 o) e S s (e p3) $51en Dl ol Allle daaBl cpl bl W

bl sl Sl il g (5 53L SRl 53 s3lsn on el S SV b dlde 3T pake 51 55 W tash (B ol bl dadl>

ALl G ) 1 Jm ol b asls 5 Al O e DT S ed)s Sl el sl s ot il Olines

Gt ole (5 4 Fhe S 3 e ety g, g anlllas 5 (5SS 5 SO p B350 ps g e IS Dl o1l

et 53

i ASL el b (6,50L gl 023 I Gl 63l 508 GBS SOl SR 48 e e 4 1S S ARl

Al e ol G il 4 ity 555 0 las! olims sl lon Jlai| Oloys 5 (5 oKt 3 Jolge cpl i

ONW=0VY Silowio A (93 5 53T 0 o lad p g 5 Sy 0595 <2 (2h g3 — soke aaliols 4o

45 SIS Gl ok drge S UlS Juld il pgghe
sl 55 G55 85 b a5 el Sl g L gmadls 03,5050
4 o pbdd Bl Ole pl o [Y] ssde Jeols 550k
spbip SN Sz e 5o OSe 03,51 b 4 Ulg
5 Ll lakiows o)bys (plas Sl o)lgen OLl 1)
[] 45 G s olis Bl 5 53 1y esile
Condy S S sl oS Eel B okl Sl
by Ble cnl 53 [E] 55800 GUBI 15w il by AL 50
LS 3 S8 5 il (5,80 mhe SISl SSUS
el &S Gh Sl g ooy Dl Mok &S caledd &l
pb BOSLS lerdan 5 Jose Slle 0 gl 3 S S5
5 Os Sl b kis b0 O Slek xS (o]
Dby Al 5 (S0 a4 KIS il (500 S
0 b OFUE By ghcdWs ML bl ]
s D53 5,5 311 iy cosls Gl 1) Oy e
SIS A ik [V] dase G131 e 3l
oas sk 3 s 3 T e 3L 05 B S
b S w8 s gy (S b BT &S, Olasl 55 0

Olgeds ((ohon Sl o 35d 0 e 3 S5 250 S8b b

01¢

G5l bl (g5l o el S SMTOE 519

dovio
AT b s Shas 0T 55 5 (8550 Sl e

P S ERsn bS53 S olas! s 5 SO
A gosba V] el 03555 1) Glesl a6,
4SS Phasl (e 3 LI s S glakigel
5 s 5 DS il 58 W Ol e dbil gl
s fes gl Al Crge Kl Yl il S
P S5 slarr 5l Gledes o o i edd S
il sy glas Shos b 5 b (500l slas 5,15 5

o 5 Shesw |,

ST ol8sls 3,29 3219 (I T 89,5 (obis SIslerind 1SS Semiils )
Olpl 3,29 4 ¢ g0l
Wled digw Jegr oS> (o9 pole 83SEIS (ob)s9 STglgrimd 89,5 edbiwl ¥

ol gl

wleisol Sy pole slEiils ((Sbjy 03Sils oSy Slssjud 09,5 csliwl ¥
Ol ! olginl

Oyl coleiuol wlpiual (S 3y pale olSil (S 3y 9353l «sJalsily 9, e )il .F
sJofbuns axinggd g3t *

Ol e0led L e gr o851 (49 pole 2253 o o509 STslss jud 295
CAVPAFATEF ) somanips SATNIVA) ) spils
farzadnazem2@gmail.com :Saig) 3l Cauny

AN/F/VE sgaled iy A0 V11 /1 1cdlyys a5


https://feyz.kaums.ac.ir/article-1-3823-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

Y- PPN S A SSY I

by 5595 9 dgn

CLSL Sl oo b ke SVl 4 s
Science Google Scholar § g o, 540 5 Sledb
o3k .cd £ o, se PubMed ; Elsevier Springer [Direct
55 3 63O 1484-Y 14 Jlu 5l ceslial 5,40 SV Sbo
la ol 51 ad Ol diedds dlie VYo (5 90 Sk opl
2348 eas oiws 5 (51n By Oselm Alas Dlgie V1V
S A bl sy o aBly i e glaaled b Slw
alie (ol mls idu 53 45 3550 0 31 i Ol ol 5o
Ol ks 4 ataly syl 8 dle £Y 5 ho 5 Lad
YO el opl 53 Lk ob,l als e OLE 1, aliSl> 5 5 Ssb
SLY 5V oyled ladada 5 45 s awslie KuS b i
i 0SLE by, @b Seby cabas
s S OBl 5 eoliall Ol s DLl (555 c5isn
G Sl el 035 amlis 1) il 5 (6,500 (siise
S ol iagy 5l Okl 5 o) sba S s gl Ssbl
9 il Ol 03 5l oS 5L S 6, el Dl el
Uil o sl en S sslitl (35 s gy (5510
Jour) Ol g (5,0, slacs 31 aKibsT Ll s s aail>
s 03Ul (¥ o )leds Jgor) 3 OLudl 6568 53 5 (V oyl
Fa Ll

Jole a8 das 0 OLE o zws 55 gla s L
bl (6,80l on g L sl (ghies g SIS (2550
Oen 5 Albeck sy opl 5o [MVAVAA] 55l Lol b 5
S5y Odgd alr 4w a5 WS Ol bl Vo] Yl Jle
P03 ehe SR s Sles s Sl fes 5
Slaeliil p W5 (o (FL3 s Olgen phie 5 by
Sk Dl s 4 S e HSST s sl ey 2,108 ST 0
S Slasl K3dass 5 Sesll 5l Kig e
S hasn 5 F R VAT ] ABL dke oS gm0 5
s oo Ol 1y LS glas See 5 p3559 Ol el Ked pu
o) s Sl Lok SIS e Gldlee sl b
sk Ll YV ] calosls 0L 1, (O (3500 ¢ 5 G50
Sl bl Gl s Sl i gs e Ol duln (NS
S0 350 ek cxs Gl (e Sl S S
s e AlSle 5 6,550 Olsme Llsbline o5, YL Esb 5 [YYOYY]
A s Ks Sl b bl ol e [NYE]
o )3 0en 5 Gould b w5 K3 Sl @SSl 0

0 oyl I“ﬂ 6593 |\VQ/\|‘5: 9 JST |u.435 MU;L&J)

(SEar a5 4 gliws lly 53 5,5 5l S
S goen) B mledd W pdy gl s Sles dhex
5 4l led 4 OLSl (S5 ar y Slaal 51 G s Shes
Sl 4 Bl e 3 Kl G255 gl
S Gl S iasn e il so [A] 253 @Iy S
o 2 Sdas o bl (oS5 Jelse p Bos e OIS
3 Obl s Shas G Ol el dsle [8] 55l ulS>
NP min s PEELGT Sl sl 55 izen
SB, G cme ke Ml Sy clad S
o WA JUis 4 LS 5 SO il Kl oSl
2 sy pimes [V O] Clesy ol G
B T [N e S W S ST BRI - QCH I PO
P a3 (UL ad 5 Shes s 5 SUE 5 Shes
O Ker g ol andllas 55 VY] ol 5800 b (5,3,
5o L) S5l ooy S Al 28 1Y) YA JL
el bl 5 S8k (OSUS sl glolsy dob
5 0AY 5 a) 0FUE Gl Jeols e pELLST glao,
Dby 5 gl Cdeeli S il o5 6l (cele YE
3o 4 rtn ) S5l (p e MBS 03 S(5Hsba 1A ()
SISl e Kes s tash bl Lo, kil 5 6,500
1 Obsl 5 AELLST Sl il (5158 Sl a8 St
o g a8 Sl ol s b BB eSS cleals 0L
OB 5k IS 5 4l (g5l (Sabl 51 e plaS 53 5 55559
Sesslen 5l Ry 5 A (5 Sk 35,08 s s Ll
Sl esd 5 b B a5 NS Bl 18 0T 4wl
2 Mg SISt e sl 0SUS i ol
oele glaaty claly ol 5 K e el i
0RLE Gleoas b g5l Dby el 58 (I8 51 K S
SSET 1 el S g5 Al s 1 aliSl> Ol SRl s
i by gt sloszsly Mo bl V] cales S
2 s sBR 5 650k il siiss ST sl
4oy ol SUI s lagtagn auls o Bl
2345 Sl odd o gy ol 5 AL 5L (6 A Sla w2
9 Poos WS B ) g Sl 2 559 4 Al
ol gh aElsy als S8 a5l 5 65l Bl Ol ks
AST L ilm hios sasly 2L e > LS addllas
Ealaraz Sl 5 ob oS Al (g5, O OIS B

o010


https://feyz.kaums.ac.ir/article-1-3823-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

Sasr oo [EY] Losky ok 4 S ey S il 1) (SL L
A Sde S Xs KT [EF] YA Jle O, Kes 5 oM Ko
s 53 b S g lowin b oo 5 655 B ge SB35 05
33 ol sms i3l (Morris Water Maze) w s of 5l
s oS 513 LS IS 0,8 iy s 1, o, Sdedbe aliil
25 OKen 5 (g ASL ails o2y SN gn Gla s 4 ol
Silsr s wln slais VY US55, b [E6] YeoA Jle
B Sde g g, aads p e WY o b fes 5 0 4l
4@ A pylde g giwl a8 disls LS 4y e G b oaads
Odigs 4 Ol 05,5 Jlsly sl oAU S 4 Jlesl &y g0
5 I el JEES 5 g 205 Jes S 0o
(LTP: long-term potential) Wl sl (o jepd
plpby 553 0 e 3L Il c..i..: BERCIRVRT PR W T
2oodees sy Ve Sl GV B35y &S 5l Jle
OLen 5 ) ggnm il F3e il 5 (5,50k mhe JalS
s\ wlyg, 45 pla b LS edalia [£0] Yerd Jlu ,s
baids o3 2 5 59, V0 Cle cole  aghS Sce e b
S Kdigs o JemdF Sas wms 03 U e b Ol i
5 @055 (ome Gran 593 L) Gibyge ASlbe 05
I 4 S ssbay il I BOT S gh ety
oy doll (SLBLE o) ol dlBl- 5 (s ,S0k
- hos 45 Ksls 0L [EN] YN Jle s O,es 5 ke
S 5 (AU LLOLS ST s sl el (S, (Slass
S dej o Bl g phe S ger S s il Sl
21 el GBS OIS Kl e B el 6l o
p Asll b ol il gl S g
e ol 5 (B0 Ol ks WS B35 SSPS L,
S5 s Ol Yzl 45 das e OLES €SS ol L AdSu 3 g
FE S el e n S bl S Olsee
oS gp S o bl gl amile 4 STy o las
Oly adlae wibe K Jolge ol mbul ol 5 a)ls jae
OLKan 5 21550 s bty ol o 550 Sla03
G L e s 3l e A6 [EV] YA Jl
a s JS Bl s (Bas 05S) Aoy V0) olee
Soaler &I, il gtk S)lge S5k i
b g ol 53 L3S pyp |y O sedy OUSO3L )T Juale
il 3 o s I ate ) siler Sl S 1 AT
Bl St Kales S g il @ Sou O sy ST

23 Gl Dl Dk 53 e Sy D3

o\

Ob&w’b} &L,a

(bbbl 5y, od)s Sl a5 was e 0L [YO] VA4A
SLa S 53 i,y dblhe (Jpa oyl 50 e, s
S Asb asl bl 0,Keal I Klg e e, 5 Ol
P (Sl S g b 0AAS s ejise Sl ol
! [YNY] ol odaline b ol (55, 50 4051 (5l 2
S bls bl Bias e 03 e oo S
L Ul TA] Al KBS sla, b (535 S8
N PR -SSPy O R )
dsb ppomen [YA-TV] S 0 0L DL (g b sla JSS5 0
Sols Biss p&a p8)5 (551 e 5 GEss Sl O
Colodd FIF S gp Al OSLS D
G5l Sl aS w8 e KT s ede dalpd [YYLYACYY]
Sy S ais S BB s e Wi e oy SSdn i
S el kg ) Bk Glagaly S e S Jy s
RUBER Lol EES IS TR A A N S 3 3T
P P8 g SN Sl desse O Ollas
Sloy SWM Sleys [FO] Sass e mbew SRl [YE]
sl 3 62 5 V] s Sl s (M
(s S e les S SIKET 55 1, [YA] 55505, 5
o sy FA] sy o 2 g | bl 5 (5 ,55k o g6
A il SV 0] rhe S, An
on 2 PAEV] aS o Bl il O pbagoben
IKa @ B350 s SIFTY] YA Jl O, Ken 5 Mello
o, bl gl p Jesi oy i A BB O
Fooss s 4 ailys Lol Ad ey, AR
L (550 plad Al 5 S il s SOl
Lol s s slss 3 ede BOIF cpkir Al
w8 el Ol 5 &y sLa S 55 S3lsr 5 il S5
@l A ol Y 5 ) ojled Jghi s S sbay ol
53 OL,en 5 sp allas ol sdalis B Alie YO slax
ol g5 gl dl5a, &5 alabge 45 sls OLE [EY] Y200 Jlu
S35 595\ She 4 ;s 10 ol g aids R VY e m b
Cdeeli S il 5 RS0 Olpe NS e Fias Jess
o BN Ol ety il g3 Ll (Bl 05
A ls 51 S ma gla 2w 51 S S aS 5l 5 gy OISl
I Sk S S s s 3 Sk B 5 56 5
slrs o) el oS a5 50 b e
el (5,5 SIS Gl men S (s R P )
s 53 Spd L) waIE Ol bl sk glac, 45 358 0

0 oyl IYY‘ 09 |\VQ/\|‘_§: K) )SI |UA=5 ML;ALB}}


https://feyz.kaums.ac.ir/article-1-3823-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

Y- PPN S A SSY I

bl sl o Ml St jsba 55 b 5 esles
Sl S g 93 2 AL s el &S e 0L
80 Sde gl Pl 5 s 3 S s b 2eylis
R L S R e R A
[oY] Y+Vo Jl. Hale s McMorris [01] cosl fisws s Jlu
Lol thidw, g F B @l 4 JTke Gy oap 5
VO2 deoya 80V [ L pB550 slagm 05 45 Ls S 0L b
Jopw Sk ogds fHLE s Shes s ol g4 max
St il el o plendion 5 P Ol
sdal Sl tagn 5o db 1y phe 3 Shes ol 5 s
S3 eddebl gl fagn (IS sba oy s Oloves
Silor R 45 iius Alslae 48 das e 0L Olge 5 Ol
so 5 oo dsb Il o Wl B gl 5y sl
gl il 2R JSS 5o oLl Jold She s Ses
s SRl (© 0 4SS plonil Al 5 (S5
O, Ken 5 LOPrinzi caw) cpl 5o [OV] 598 00 5 pm 3} 50
(SHlr 9 $3lm bl & LS AT [0£] YA JL
Oler VLS5 Al s S i)l 2 s BB 2L
s LR gl U A e Ol ol el azils
b Ll il 5 5he 3 Slas o opped Sute ol 5 G5lsn
5 Olgm adiged 3 aliile b 35, OMSle Kiw g (U
4SS ol Gres S w glaws Jlcpll das 0L T, 0L

2013 56 g e s

S ok 5 IS Glaey S b O sty oU S s 55504
YAVl o 0L 5 gded; held ey (Jemd 5 (555
wdr ¥) (3lsae 5 63l slatins R s A ST [EA]
09 5) 5900 15y Q0 53 1y (oo 5 g9y ka5 (gladds e
238 5 SA i0s b pss 08 il Shiss Jold S
S50 slp ASs 003l S 0T s S s p (2S5 p s
A e &S sls 0L andlas ases s S eslizal alail> 5 5,5l
il 5 S5 5 e 21K (g3lsr e 5 Sl S5 0o
B oS5 Fios 6N Yl 5 il b s gl
S B s Sles see ln i Ul K Olsew
5 Bl S Gl 1) ST 25 g0l 6550l OT sl
YA Jlo ys OKan 5 0sl30b 35 isls slgaim 5,55 wul B
UIgeS 038 s 5 bl Sean,y Syl S [24]
5 s o Sles I adlhe Gaa by bl e
Wlo V=V S8 ¥ cadlas cpl 53 s S pwjp |y S >
Sy L sed aedr a9 ia a0 (ladds £0 and VA
Log ((Yert Jl) 558 bl s JoSS L e adls
358 SN s Seadyy i 0y S &S b asde (ol
Seatsy SIS o (gl ol DT Lzl 3 gy a5 prlaw p alabl>
Jie 03 (o 5 bS8 (Shm s S uly 55 )
& 5 [00] YA Jl 0l,Kea 5 Northey w8 slgniy
Se 05 UBlos Seid WSl a5 wisly Ol IbTke Jle
al LS Condy i Dok il sl pE L 5 S8

NP3 FYSREOR R POW HRp PPN IICH EX KPRt W C R PRY]

ARG e a5 gk, 5 Sas  calises gla L;)fdljc).x.:‘@_updj\ﬁctijgjgﬁuh}iu}ﬁ—\ osleds Jgd=

. Ol s b ol pen (55185 5 Shes . 3STRXS) Ju _
S, Cmd s e dsb 4 gad las ) OB 8
L 3D SR
@l W) pldd il (5 e b 5L Sl —des S Sda 4 s VY Gy, e FUARNPI IS or 3 Jols !
(g5 Loy 8 gl salazal el PR [£V] 0, Ken
c WWoe b5y, 50 cela 93
S B el il Sdeel S il 5 a5 — Jess Yor o, s8R
S a3 10 ad 4RSS S Yeeo _
(S Al 31O ol bzl 5 [£¥] bl ke
BYSRRRCEY
- BLe) oles! dadl- [ PRI G S G W S STTR LU T
el dasl 20580 ol fres 5 _ ACERS [00] oM
(St 350 03 Sdesy R
. 095 93 P03 boge 4 Kol - s Woaoa T Basesf s _ 36,0
Conflict Test . i A LINON Yooy
S (gl e yals sl e, eela Y Gy, [01] o), Ken
sl S0 i Ladds VSl s S Yor o, O’callaghan
RORIR IS L PP B Yooy o (S
(SL) el ol kS Ky o o5 (V] Syt 5
0 erlY‘ﬂ AJ}Al\VQ/\h_;:}JSith‘é 4abols g5 oy


https://feyz.kaums.ac.ir/article-1-3823-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

Ob&w’b} wl—.,a

) Ol b ol en 551 5 Shos RISTIE-TD) Ju _
Gk, s Soag e Jgb & god 1S O ks 5
F il R |
) S Sl 3l e oy 3
& b)) alab dasl> _ = e s ads p g\ s by, Y Yo o,k s
2ot 5 S gn ki xS L L ) . Yoy .
(50 o salaal ol S 659 >S5 [6] ol e
plad sl
i A g (s> 35,9) aa ¥
sl 5b) alab abil- Lo, olad bl gy, » s = Jees s VOB Sud b (oeie 35,9) oy _— s Mello
.z . A FE N
(o5 RORIRLY ol 0 s 0S| Ay do 5> VY] o, \Kan
An 59, 0 adds
giju)g_w&su Sl b ce w g olad il = Jees s 0y9, 4 &, Y s e
. i E3STRTIN _ AR
(o9 ol salaal AL [£¥] 01, Ko
Aas o als 1) bl 5 g Sl
= sy b 4w o, YO O 9 5
LTP Joos 5 oams o pl s @ Lga ] aids b (ghg, aaa \Y _ YooA
salaal ALY [££]
KA S 3
- Bl) el il - Jos s Yor o, vE FpYrRew
it il 5 (5,0l Gl ) a3\ 8595 590 V0 _ Yol .
(Sb salaal =y [£0] O, Ken
J ;;—:5.)
= e s alaw o, YO
LTP b3 Oylen s aliil o3 2y GlESs €0 33, ain VY Y4 oy Ken
sl PEAIY
[oAc0A]
PR 3 e
AP _ = Jeos ‘
Self- a3 o Sl ) b0 4 (Sl e o 9V s S 90 <, ¥y ARER) O Ken
Administration « [an]
ol S5k 5 il w0 5 SRl
Fla) plesl dasl> = Jws s o gazyn Voot Lol 4w Yoo o, by f
oSl DS oo Jo e ) . _ ARRR] A olKen
(St . el 5904 433 p g NV S
A e u.t.hls 1y b0 ['\\
T 5b) ol abiil - Jess Iy
@ oW e =37 3 g
bl dabl> 5 iy Cole S (g9, ama Y IR AN
(o9 ol [\/\] O, \Ken
- Fla) plos aail- = Jes s 09 A, 00 Ye\o PRTRVES N
bl dbils cd iy 4B ¥ B0 559, 50 500 Y
(-S4 salaal Gy [WY] o, Ko
FLo) oot alssl>
Al (WSL ) . — Jes g N FabY e g S S
; . Al s 5 s sol! Ao i sob! Ao ARALS )
& b)) plad ol oy [W] oKen
(e
el g s Ol e SE - s a5, aids g ge YooY
Conflict Test i o) ALAR [£7] gt 515
S g p 3400 sl SYSR AN
Sl 53 550
webs o, Y 9 elbed
Al g S S Sl SN s s bzl Joas 5 Gilgp Jeas 5 ain & / Yoy
(S FL2) bl oA e] olises
: FLo) b=
- Bl et dail> I e LSL LS 6,5 s b = Jeos s b oo 5 Shyss 4 Ve FUTYCIR 2 - 5 ol
(SY ol bl s | ezl s 35emST L3 00V Veos S VY] ol,\Ken
0TA 0 ol [Y¥ 0,55 [V¥AA[ g3 5 55T | Had asliolegs


https://feyz.kaums.ac.ir/article-1-3823-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

ol 5 680k p A5,

oludl alasl~ QJQAPJJQJ[A:JL)L)))&}_Q‘JQMLQM&LAM}GL&)‘}AJ}&)‘}A QL.:JAS M\M&L—Y o)L».:uJ)v\?

. Ol yats b ol o (5,58, 5 Shos Fiss & g Jl _
G, e S e Jsb & god 3lAes ) Oty 55
Er il SRR
_ OLKen 5 gt
IQ TEST laasy diil> 5> Shas 5 5ng ozl o o3 Ads YT Cug e aa A Seel s A ACANY
[¢]
o SLiss el . _ o s Loprinzi
OYLS 5 alidl 5 Shas 55 Literature Review VLS5 YA ]
Sl 5 6ol [0£] Ol
The Rey Auditory B Saosly Sl e Sad b g eoly akds VO el ils AN
Verbal Learning DS 5 bl > Ses 350 L YA [e] = ot !
Test (RAVLT) sl . WA S A
s aslidw p
58 slaoly, S ks s Shee Jhl5 Seatsy o8 G35 80y cads VA A SaS Y osl30 3
YA
9ok hug Yoot Yoot 550 aalii L OS5 58 $ilsn ad> ¥ ain v [£4] O1,)\Ker
ol
. Siler 5 Faglie Sy a5
a systematic Sy il 3 e 5 Sl s 0r YL sl 3l s Northey
review with meta- . i S b A a3 4kds YO YA '
analysis 2 et sl s J [00] ol Ken
>
French test at the
time of _ e o3 VE Sk ;
acquisition, S5k 02 5ok e g e 7 V4 QU g 45 YA sl
. . S5 e vo2 max YA
immediate O sy ¢ s Y e Al VY- [£V] o1\
retention, O sndy Jeos g adds Yo Cug a
retention
Ve oS b s 5 agds Y
b silsr e
V02 max Aw s\ )
Test (i.c bl 3 5 b (5598 gyl oolan 5 Joos 5 i . Szl YA s Pontifex
€ AN aglia 35,5 4dds T Yo
JKIMN), i Doy gaslis o el 608 Pl sl . Ol W] ol1%en
o gl BN LSS
Lazale
[FYLW
Ol 4 aty 25Ld 5 Shes 5 Jes s G 07 s Lambourne
Sl b il of (S0l Sl gt g3 o Yoy Tomporowski
Osmm S5 W]
b il
Wechslgr Adult s, has g sl o 03 Ol YY Olg £ o1, %es s Hung
Intelligence = Gl was zgs
Scale-Third sBDNF i34 asts EWPONCRR-R AT I TR ) —5,0 YY) dl Yoy [W]
Edition (WAIS- e e el .
111 S 055 B S SRl 03\
s s Sles g Fias ele ol Y ol
s Chang
Stroop Test ;;hla;&acjﬂw\{a_g; elital = fws 5 0w b s, gwas s 93, Y0 dlu Yorg
['\\] o, e
SIS on S p e oW
doys b VAL ag s Akl .
3 s McMorris
o 3 gy Sl e 05eS) (55len Ol e 53bT Yors
[0Y] of,Kens
LS8 8 s Drollette
. CR S ST UR ke O e
Eriksen flanker Sl b elal dess FARAH
task (Eriksen and R o ST ady oy b0 DA ey 4 5S . V]
. 5 Vo . .
Eriksen, 1974) B Al A=Yy s s Piepmeier
SEs Y RIFCN
salizal iy O 9 5555
- $%dlw BDNF 5408 0 WABs Ny aia \Y xadla Y0 Yere
sl [v¥]
3 S g Doy aladl 55 5 s
A A aSn D3 Ol 31 005 Al Wl (kS Sl 3 VY s Van Dongen
_ ol o 3 Sl VB Y &l ACARS
ads v Jb 3 A8 RIP s e Bea 035 5l [V¥] o,
323k ol 5sBDNF
0 o ket [Y¥ 0,55 [\YAA| 65 5 55T | Hasb sbole s 04


https://feyz.kaums.ac.ir/article-1-3823-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

3 H e 5> Messenger RNA 20580 ol ) 51 codeeli o8
S O SRl G 5l ey G clb s
sy, s (Mitogen- Activated Protein Kinases)
Gk o Bl pe Seb (Jske 08 JsK5s JE
SlP Fias Osmer 5l e B IYEY] Kk
RS g 23 as A 588U palew ety 5 bl
Fo 0FUE aisn s i o Ses 55 cx e S38
el J- oal b AOAT Y] Lad o caS o 3 o554
e 53 il e Al LS Clels OLE ke
A g g 1) e GYsb el il 5 At )
I S G S, pl 45 esls GBI S g
,456 u BDNF Brain-derived neurotrophic factor s
e 3 S 3y plowil e &S 0hd he ) e Sy 5,8
adllas K5 (saw 3 [YTAVAA] Cuils dalgs lis & 1) omas
Sl SHE a8 sls 0L [AA] YoV Jle ol es 5 Hopkins
S osba Ml iy v & (a8 R (S LS
S3959,5 2556 Ve 5 L aluld gan)ys Jloz s e)gs
(308 O3k JFS 503,50 p05 05 8 i S e S 3l ik
33 5308 e 6 A8 Il thals Comsay (55 me I
Bbles phe b s Shes oL golsbas 5 gbay JLS )5 0590
I O COP YN ORI MU= SEY RIS P P P2 RO
LS o O S g ‘Jﬁ&“.ﬁ“’*‘.’:‘, oS
el S 5 g T WE (oS el e o a5 et
a8 5556 05 Oy p g bomlse 5 (GABA)
2SN Bhas S s [1] KK ST e 5 Gata
P eSap Gass a8 das s 0L Ol gl
Ol iSO cqmaS gt s sl 3 5 bkl K
Glpee S Al e ol sl Sl G
S WS e ST K slagtann MA] spde sd
53 (NO) WLSIs 25 oI5 oy 51 s 5 (595 Okgs (sl
o5 5 Gup Jul A, HeSE Ll [V AY] S s
il 3y Lol G OFUS Glacand 5o bl LS 0
4 Gl s sl Sl Rs e S [T ] 25t
03 o 555555 Ol 8y g0 SRl G5 YE & 5054 51 S
hypothalamic=) Jb,s1 5 75 g « oYU st 5 om0 odlab
30 Yzl ol opl 45 Bl il 531 (pituitary—adrenal axis
Sl e Sl Al 5 550k o Shes s IO
Ol pans o 4 K Ok [AY] s e GV
Fa sl 51 S Gl S g A3 SIS S S slae ki 5

ove

Ob&w’b} &L,a

o
Sy g oo Sl Gl s 5 &S e, g5l
oS aLE g yo 55,08 e S dBls 5 6,80
5 S 53055 (K555 B S pake a5 Lol
G5k Bl 5 B350 i g I Ol 55 sroalis
S adingss 3 2 S 1p) toml 08 AT
(ol 5 PN S ol 0 S )3 (559, Sl s
bl oul o [VEVA] S e 5lge 1) (5,500 5 alail lgndl
P08 JaS el ooy dilbe (el dalsd 4 slal
i 5 Fa 23S alhmSt el Al (S g
Sl e sl gty Y] ssde 390 056
s K5Pni 5 Sl Bl g Chiy 4 G350
Aol 5 (559 S Sl esd CohS 4wt adl sl
S el o i (B35 (S 12 Sas A Ok S
Bl S el Sdpr bl gl
S, 5 (505 T Joo Gl emes gl e B
B0 2N e ol (Fpae 0S| Sl mhae
Jlo 0L 5 Bijeh (g5, Gubow [VW] 3580 S2s050
JUsa lp Sobl S &S sgad KT [W] Yoo
SR 5 Ok Cadh ) g gSa G ol slacdld
Sl 2 03 S L edlen ad o g len 5 Sle has Jal e
B8 e Sl g plonil g Al 5 S, 5 g ol S
3 RS e 2 P08 AB say S sl
[VA] Y210 0,Kea 5 alow (bial) ol 5o Clodd iy aladl>
bkl Dgersn ehiss Sl el plowl pKia S sl OLE
Lol p i BEb Ul a5 [VA-AL] spd e ol
slgn cagda, kil adly 5o o)l JUs 4 1) e K54 s 5
ad BT 5 Xy e zis e SBOs,5 3 &S Mier gl
Uls ol yhe COL ad s iyl (dzs%l,i 5 2,503) gl
slcagdsl s s n 2 At Sde DB Ll b S e s )
du s OLKea 5 Jeolgdes! [VA-AY] ail S ez b
AU s 5 555 Jole 45 Sy 4Bl cpl 4 58 [E)] YooY
I 4 S O ESIy 5 oA s Sl
5ol s BT a5,y Sl el sgde e 555k
Gl s 51 45 () 5by 2503 S o s o 5 Shos
o S 5 Sidsise LSS B 4 il 5 F5a08
SET b tags Fp s S s, 5k adl [AS] el
3 Sheel S gl B, Bl Sl 5 Sles 55 S LS

i3 6l JBs 4y ged (gl ABL O glize et (atcly

0 oyl IYY‘ 09 |\VQ/\|‘_§: K) )SI |UA=5 ML;ALB}}


https://feyz.kaums.ac.ir/article-1-3823-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

Y- PPN S A SSY I

Sk 9 P 2N o)ls Figs8 93wy B S o) gl
Bl g cdld opemen [V0Y] AL Ll 6,8k
Al SlS 5908 5 (26 koS o s 4 eddobonl (6,550
o VY] M e ) (S Sassdone S (AU el
Sl R palhe (S Sl 3 oS das e OLE oa ale dalsd
S el S LlF o woole A LS 4
S ol V] ity g 1 Al 58 05 L5k glaunl 3
S b Sty G bl 25y b sSColes pnae Ol
L bodsssns @b b b8 SiIPis Fiass sl
0L 5 sltann [V1E] ssdis oSl s IS
Sdess Ols B )15 55 W3 S50 aI ¥ (gl oS alesls
kgl as, ,556 5 L3S, pshe SRIH L s
s, ,» Vascular endothelial growth factor (VGEF)
AT oo [110] Cunlos g ol pob o3l (sl iige S5k
L) ogSE e (S Gle dde 53 (559 o oke
,» (Transforming growth factor beta) & &  JWs!
o PNY] e SIS 58 Ol 08US slacdl
SWE S Sled pnlS Aol OSLS (gl 51
23Sl U A, 86 el 4 ol oS g sdddld
9509 Sl g3 Ol il 53 [V AN 4] bl o g e 3L
i) 550 9 S A b A, g, S I el
S5 e 5 by gSU ol 38 055 Ol peoves 5 JL !
Sldh Sl 5 5 53 AR & S5 [10A] S5
(Angiogenesis) e il 43S, K pu FYAV] wae
SIVYI] 50 e Ko ol 5 5556 5 (1))
Liy 555U G daulgay (DN nl 5 w45 s,ls OISl

{Fr] At JLk 5l

0 oyl I“ﬂ 6593 |\VQ/\|‘5: 9 JST |u.435 MU;L&J)

s s, S J I 51 AL Dl st Sl e
2 KIS o el JUs 4 eada) g JU,sl i sa,sn 348
el 3 ks BT e wdlIS SU eSSl
23125 [AEA80] Lgd S gen Fi0s8 SR elen 4 oae
bogriel 2l 3 cdesdy agxlpe (oo OWlas 5,
oS gt Sl 5o sl Sk o a5, 55 S S
S58Por F5008 SRS (plerdsss X ez
» Sl [W] spie e Spo o s Gos
2 elny Bl Ussa S pas gad SO
b s el okt LS el 1 36 s Y
Sl yad [A8] 208 o slanl Oy S8 50 2SS S 4
P (2ol (il o el oy 53 o555
SARIKE B o) Sl dd e e ] oS s
oS ap 5> Sy LIS ags g a8 (el
5 e addllas [Vrder] i s 1) (ol 550k Kl
o SYgb B3, 45 a0 HIKS1[O] YooV L s O
Gl oy Sl il G5k carge OBWe e )
SRR 5 9 2ab 1o gn 0 ;S b Jlail 5 S 0151
4 by ok S s3ladl ol 1 Ll B350 K sdais
2o e SIFl (ke A g el s (e pTae
SV Fos prmmen [VENN] Sl plonil 4 il 5 (5,50L
Nicotinamide  gloewd gimp 3 Shos  ,uid g il
-3 oosl Awlyzs (adenine dinucleotide phosphate)
oA S 55 o ke (NO) S 26 ST i 3 S 56
A ol (S g gad e S ss a5 K S A
[V AY] 55 0 ol (6 ,5k 20 5 i cpl 53 O Ob
AP Al g0 slajlS g5l s 5 Kl 0 5555 Al

s Ady Jele udg SIBI L Ghe dayg Ady ok p e le

ovy


https://feyz.kaums.ac.ir/article-1-3823-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

Ob&w’b} &L,a

Bab s

| 7R IO PP PR SN SO A )

AR R AP

| DY A N0V 1 sk, 08 a1 i e

J e et i g

| e A
4

| B R P RE SR PPPRCTE O et

| D ¥ ke s S [P wilen

e P
E‘ IRRLS ERV RTINSl

| LA AT g e

P I FEPE S AN T T PSS

E
¥ o I L N SO (P e S WY T .

| [y (A L e A ]t e |
Lelam

| [EF Y] 50 ey <uRNA 2 ¥ | RIS PPCI AT PO S SO I T
118

LY Tl e ol et 2ty e it

e

e el pash et e gl S ds

A S P T T PRy

K;)_.

S

=

Ve

P elem g ol e elet (e 2
L¥ T 0t st s T

IAY AT e s e g e e |

| [Ve) W ECHYER T os ot iy ] Sy 81 ke B by e, Sl Bl |

J.&AC,JL: ‘;1>Lw2 JA\}L éﬁjda.él} u;“lf‘fu;))ﬁ PICARW L;:':;;JJA}A;N)S})LA u,i.,\,s%*\ o)l.»..:Ji.‘;

S35 (Plimlen) (oS5 e b selle Ol
39 MF 9,0 o DB S 5 53 Shes la)l8 50
@S (K58 Dl 3 e 13 45 65 ol 4 oKL V0]
3wl el 4y ol S gELe bl 5 (5 pde
B e e L oY
oon O LS St sl 5 g5l 93 a5 op s
S Ole odomn Ngm om0l (ml 48500 [WV] ssd
38 Ko Doke 4 tml (5,500 e CELS 5 B35
sokigi F LI g5 (g Ses Nl O i p gL
ol osd P Sl g b 4Bl s p Ll B0 5
Jolss 5 Biss OB edoms elw edasOlE lasglcas
Slagtagy @b 5l Fp ar F W] das e 0L ) s
s peand DLl 655 4 Ol Job 5 Bl 1, s
w3l s Shes 5 505 M8 S 385 gl g5l Jall
LI &S o Ulso S s s Ol s e
DLl 6858 lin B (o sladbe 53 S Jolse
SU it Sl 4 ey ol @ el SO L S e 6L
2 Biss WS B sy 53 0Kl bl sl
Il @de 5 Ob3) Aoy wdd okl b ool sl JSs
ol e sk ((Fpae O3St Sl do)s e
3 S p ool w4 (Pl gladay g ol
Fr s IIT] el sl e 2L Izl glagg, 5L
Jlo S Olgea ooy 5 antn bS5 dagtays
s g DL bl Rl g (6,55k haw (51 55 )

59 el (e Y sb 5 s 4 Car OISl cpl Ll

ovy

S S a4 w8 o KT Sludl 5 Sl Sldlle glaasl
2 e ate 2L (g3l 5 OSLS s by
P W - I PRy P | W{ PG 6\.&45‘,? aasl> éﬂf;l.l
Bl laadlpn plbaiz 5l ohsn b oot s glsl SU
ch..v 2 oS Sl eas g L Ul oIl b Ay
4 ol sty 05Kl (glaail 4 dibl- 5 (5l
ol a5 ol 51 LI ) e Sl e sl
dslae Ole LS Ol e C\> 9 385 L85l jaa a8 sl
Syl G p Slas! oKaws s bl 5 85 (B, 4y
035 Ol a4 B3, dslae Wl Jb cpl b [V] ol oS
30T oml Jhen b pms 5 50 51 Gite g 5555 L 556 Oy
LS SeS i g bies Bgy 4 S5l 93 ) e
Fas Jely 5 e B Sl s Olides (IS, ke [VVE]
b okl Glag 5 sbul s 5 G5Ld S s s ol p
SB95005 25506 o dd feed Fi008 SRIA Kb K54 g5
& (Neuroplasticity)  cwswdis, s 5 e 3 Guie
Ny P Ry, JE Y13 BN Pk U B S
g LSS A e Glih U 5 ket
Slte 3 o el 5 Js3sS sl L5 5 el o
CMIde 2w 31 calodd HISET codaddy il gl as
s glas sl 5 BT gl e 5,5 b S5,
WJlmepll [1V0] 59 dal s ST gla agsy sl Jho olaws o
o ks Shes S5l p s B 2 e B 05 4l

oo R sbgtasn 4 il sl S e

0 oyl IYY‘ 09 |\VQ/\|‘_§: K) )SI |UA=5 ML;BLB}}


https://feyz.kaums.ac.ir/article-1-3823-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

Y PP N S P SSY I

Sl A9 eed A8 aSepl b3l cws Sl sl
Sllas s il 5 850 RIBl s e ) G5l
G ayf:ua aL@.l..i.:; ‘JL";J:"‘L:‘ Clodd sdalin Ol 9 Jb::-
Slei=l Gl 53 By g Sl SB G 5,815 S5
wly ST slagiasn 4 o LT Lk Al 5 ¢S5k mha
J’BJ'JJ ex..’é C‘,: K] CJLa)' e ‘)‘5 IR WS Jﬁbﬁ meah R
G bl 1y (Lol S5 b eyl (i agls (e ylks)

Ll sy LS 550 e WG5S ) i
AT Cewsty Oldiedle Cume 5 051 94 531 alibl> 5 g8l

SN0y g K
S5P 5 09 8 Fun p 5 dwom )l dslal ) oy py
ALl 53 o)lses &S Olgiol (Sajp pode oKLl Slas!
IRl JlaS Lkl 55k 1) b (o9 0 dlie ol bl

Shuly 53 Goap Al e glae G i '(’f-)h B
el gl Hlge r.a\’ s gl 5Ss dle, glaasly

References:

[1] Brutvan JJ. The Effect of Exercise on
Cognitive Function as Measured by ImPact
Protocol. JSMAHS 2011; 2(2): 73.

[2] Okano H, Hirano T, Balaban E. Learning and
memory. PNAS 2000; 97(23): 12403-4.

[3] Shelton AL, McNamara TP. Systems of spatial
reference in human memory. Cogn Psychol 2001;
43(4): 274-310.

[4] Archer T, Nilsson LG. Clinical perspectives on
aversively  motivated  behavior.  Aversion,
Avoidance & Anxiety: Perspectives on aversively
motivated behavior, T Archer and LG Nilsson
(Eds), Lawrence Erlbaum Assoc, New lJersey;
1989. p. 139-44.

[5] Alaei H, Moloudi R, Sarkaki AR, Azizi-
Malekabadi H, Hanninen O. RETRACTED: Daily
running promotes spatial learning and memory in
rats. Pathophysiology 2007; 14(2): 105-8.

[6] Ingole SR, Rajput SK, Sharma S. Cognition
enhancers:  current strategies and future
perspectives. CRIPS 2008; 9(3): 42-8.

[7] Erickson KI, Voss MW, Prakash RS, Basak C,
Szabo A, Chaddock L, et al. Exercise training
increases size of hippocampus and improves
memory. PNAS 2011; 108(7): 3017-22.

[8] Erickson KI, Gildengers AG, Butters MA.
Physical activity and brain plasticity in late
adulthood. Dialogues Clin Neurosci 2013; 15(1):
99.

[9] Rosenzweig MR, Bennett EL. Psychobiology
of plasticity: effects of training and experience on
brain and behavior. Behav Brain Res 1996; 78(1):
57-65.

0 oyl I“ﬂ 6593 |\VQ/\|‘5: 9 JST |u.43:' MU;L&J)

K= Wl 4 (overtraining conditions) g 3 i sy
Saslsys (Sl sl $ dlis 4 (555 0 Slas! g
LY s i 5 Je odiplssl Sper0n ladely b &S 1353
ol 5 L Bias g IS 5 0T p 055 el o o
S aS day o 5w Il ol 5K pEon e SY b
5 okl I JES L ehan o255 G As0ls ke
@B 2 (OUSY Glal 51 5omby 5 et 25 ghaw) A5 S

.a)b‘_;)?ﬁb]u&;w

& 5 o
s 53 ehasy Sty ekl glaasly
5wy Kl o AEDLST lacs, dale L5510 el
Ll 0Ll dges & Jool> gl 5l 3gdoe 5 (omd peend 51 2
sptny s 3> Olagmd s sile ealp blal ol
2 Sl s Sl sl R M 4 ey sl fagn
& Odeddy 5 Sdeoli S il (6 Sk wuT B Il oy i

[10] Albeck DS, Sano K, Prewitt GE, Dalton L.
Mild forced treadmill exercise enhances spatial
learning in the aged rat. Behav Brain Res 2006;
168(2): 345-8.

[11] Nichol KE, Parachikova Al, Cotman CW.
Three weeks of running wheel exposure improves
cognitive performance in the aged Tg2576 mouse.
Behav Brain Res 2007; 184(2): 124-32.

[12] Mello PB, Benetti F, Cammarota M,
Izquierdo I. Effects of acute and chronic physical
exercise and stress on different types of memory in
rats. An Acad Bras Ciénc 2008; 80(2): 301-9.

[13] Sinaei M, Nazem F, Alaei H, Talebei A.
Investigating the Intervention of Long-Term
Aerobic Exercise on the Passive Avoidance
Memory in Male Rats. JRMS 2018; 36(470): 196-
202.

[14] Brisswalter J, Collardeau M, René A. Effects
of acute physical exercise characteristics on
cognitive performance. Sports Med 2002; 32(9):
555-66.

[15] Vilela TC, Muller AP, Damiani AP, Macan
TP, da Silva S, Canteiro PB, et al. Strength and
aerobic exercises improve spatial memory in aging
rats through stimulating distinct neuroplasticity
mechanisms. Mol Neurobiol 2017; 54(10): 7928-
37.

[16] Heijnen S, Hommel B, Kibele A, Colzato LS.
Neuromodulation of aerobic exercise—a review.
Front. Psychol 2016; 6: 1890.

[17] Hosseini N, Alaei H, Reisi P, Radahmadi M.
The effect of treadmill running on passive

ovy


https://feyz.kaums.ac.ir/article-1-3823-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

avoidance learning in animal model of Alzheimer
disease. Int J Prev Med 2013; 4(2): 187.

[18] Hoveida R, Alaei H, Oryan S, Parivar K, Reisi
P. Treadmill running improves spatial memory in
an animal model of Alzheimer's disease. Behav
Brain Res 2011; 216(1): 270-4.

[19] Berchtold N, Chinn G, Chou M, Kesslak J,
Cotman C. Exercise primes a molecular memory
for brain-derived neurotrophic factor protein
induction in the rat hippocampus. Neuroscience
2005; 133(3): 853-61.

[20] Cotman CW, Berchtold NC. Exercise: a
behavioral intervention to enhance brain health and
plasticity. Trends in neurosciences 2002; 25(6):
295-301.

[21] Ang E-T, Dawe GS, Wong PT, Moochhala S,
Ng Y-K. Alterations in spatial learning and
memory after forced exercise. Brain Res 2006;
1113(1): 186-93.

[22] Van Praag H, Christie BR, Sejnowski TJ,
Gage FH. Running enhances neurogenesis,
learning, and long-term potentiation in mice.
PNAS 1999; 96(23): 13427-31.

[23] Kramer AF, Hahn S, Cohen NJ, Banich MT,
McAuley E, Harrison CR, et al. Ageing, fitness
and neurocognitive function. Nature 1999;
400(6743): 418.

[24] Fordyce D, Whner J. Effects of aging on
spatial learning and hippocampal protein kinase C
in mice. Neurobiol Aging 1993; 14(4): 309-17.
[25] Gould E, Tanapat P, McEwen BS, Fligge G,
Fuchs E. Proliferation of granule cell precursors in
the dentate gyrus of adult monkeys is diminished
by stress. PNAS 1998; 95(6): 3168-71.

[26] McMorris T, Graydon J. The effect of
exercise on cognitive performance in soccer-
specific tests. J Sports Sci 1997; 15(5): 459-68.
[27] Braszko JJ, Kamifiski KA, Hryszko T,
Jedynak W, Brzosko S. Diverse effects of
prolonged physical training on learning of the
delayed non-matching to sample by rats. Neurosci
Res 2001; 39(1): 79-84.

[28] Narath E, Skalicky M, Viidik A. Voluntary
and forced exercise influence the survival and
body composition of ageing male rats differently.
Exp Gerontol 2001; 36(10): 1699-711.

[29] Farmer J, Zhao Xv, Van Praag H, Wodtke K,
Gage F, Christie B. Effects of voluntary exercise
on synaptic plasticity and gene expression in the
dentate gyrus of adult male Sprague—Dawley rats
in vivo. Neuroscience 2004; 124(1): 71-9.

[30] Dietrich MO, Mantese CE, Porciuncula LO,
Ghisleni G, Vinade L, Souza DO, et al. Exercise
affects glutamate receptors in postsynaptic
densities from cortical mice brain. Brain Res
2005; 1065(1-2): 20-5.

[31] Anderson BJ, Rapp DN, Baek DH,
McCloskey DP, Coburn-Litvak PS, Robinson JK.
Exercise influences spatial learning in the radial
arm maze. Physiol Behav 2000; 70(5): 425-9.

ove

Ob&w’b} u‘gl—.:.w

[32] Molteni R, Ying Z, Gomez-Pinilla F.
Differential effects of acute and chronic exercise
on plasticity-related genes in the rat hippocampus
revealed by microarray. EJN 2002; 16(6): 1107-
16.

[33] 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.

[34] Li H, Liang A, Guan F, Fan R, Chi L, Yang
B. Regular treadmill running improves spatial
learning and memory performance in young mice
through increased hippocampal neurogenesis and
decreased stress. Brain Res 2013; 1531: 1-8.

[35] Vaynman S, Ying Z, Gomez-Pinilla F.
Hippocampal BDNF mediates the efficacy of
exercise on synaptic plasticity and cognition. EJN
2004; 20(10): 2580-90.

[36] Kndchel C, Oertel-Knochel V, O’dwyer L,
Prvulovic D, Alves G, Kollmann B, et al.
Cognitive and behavioural effects of physical
exercise in psychiatric patients. Prog Neurobiol
2012; 96(1): 46-68.

[37] Archer T. Influence of physical exercise on
traumatic brain injury deficits: scaffolding effect.
Neurotox Res 2012; 21(4): 418-34.

[38] Hubert M. Physical therapy for parkinson's
disease. Rev Med Brux 2011; 32(4): 388-92.

[39] Marlatt MW, Potter MC, Lucassen PJ, van
Praag H. Running throughout middle-age improves
memory function, hippocampal neurogenesis, and
BDNF levels in female CS57BL/6J mice. Dev
Neurobiol 2012; 72(6): 943-52.

[40] Larson EB, Wang L, Bowen JD, McCormick
WC, Teri L, Crane P, et al. Exercise is associated
with reduced risk for incident dementia among
persons 65 years of age and older. Ann Intern
Med 2006; 144(2):73-81.

[41] Ahmadiasl N, Alaei H, Hanninen O. Effect of
exercise on learning, memory and levels of
epinephrine in rats’ hippocampus. J Sports Sci
Med 2003; 2(3): 106.

[42] Azizi MH, Alaei H, Oryan S. The effects of
exercise (treadmill running) on passive-avoidance
learning and memory in morphine dependent male
rats. IJIBMS 2005; 8(4): 252-62.

[43] Alaei H, Moloudi R, Sarkaki AR. Effects of
treadmill running on mid-term memory and swim
speed in the rat with Morris water maze test. J
Bodyw Mov Ther 2008; 12(1): 72-5.

[44] Babri S, Reisi P, Alaei H, Sharifi MR,
Mohades G. Effect of forced treadmill exercise on
long-term potentiation (LTP) in the dentate gyrus
of hippocampus in male rats. Physiol Pharmacol
2008; 12(1): 39-45.

[45] Saadipour K, Sarkaki A, Alaei H, Badavi M,
Rahim F. Forced exercise improves passive
avoidance memory in morphine-exposed rats
PJBS 2009; 12(17): 1206-11.

0 oyl IYY‘ 09 |\VQ/\|‘_§: K) )SI |UA=5 ML;BLB}}


https://feyz.kaums.ac.ir/article-1-3823-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

Y E PP N S N SSY I

[46] Radahmadi M, Hosseini N, Alaei H, Sharifi
MR. The effect of preventive, therapeutic and
protective exercises on hippocampal memory
mediators in stressed rats. MIMS 2016; 23(5): 29.

[47] Darzabi T, Taheri HR, Saberi Kakhki AR.
The Variation of Acquisition, Consolidation
Memory and Coordination Pattern of Elbow Joint
in Short Service Badminton before and after
Aerobic Training. Ann Appl Sport Sci 2018; 6(1):
37-46.

[48] Rashidi M, Shahvaranian M, Sedaghat M. The
Effect of High Intensity Aerobic and Anaerobic
Training on the Memory of Healthy People. AASS
2017; 5(1): 67-72.

[49] Gorbanzade B. Effect of rhythmic exercise on
memory and attention in children with intellectual
disability. JSMB 2018; 27(14). [in Persian]

[50] Northey JM, Cherbuin N, Pumpa KL, Smee
DJ, Rattray B. Exercise interventions for cognitive
function in adults older than 50: a systematic
review with meta-analysis. Br J Sports Med 2018;
52(3): 154-60.

[51] Radak Z, Taylor AW. Exercise and hormesis.
The Science of Hormesis in Health and Longevity:
Elsevier; 2019. p. 63-73.

[52] McMorris T, Hale BJ. Is there an acute
exercise-induced physiological/biochemical
threshold which triggers increased speed of
cognitive functioning? A meta-analytic
investigation. J Sport Health Sci 2015; 4(1): 4-13.

[53] Briichle W, Schwarzer C, Koester D, Schack
T, Schneider U, Rosenkranz K, editors. Physical
exercise and unipolar depression: Effects on
cognition,  neuroplasticity,  depression  and
coordinative movement skills. 12" CeBiTec
Symposium: Big data in medicine and
biotechnology, Bielefeld; 2018.

[54] Loprinzi PD, Frith E, Edwards MK, Sng E,
Ashpole N. The effects of exercise on memory
function among young to middle-aged adults:
systematic review and recommendations for future
research. Am J Health Promot 2018; 32(3): 691-
704.

[55] Alaei H, Borjeian L, Azizi M, Orian S,
Pourshanazari A, Hanninen O. Treadmill running
reverses retention deficit induced by morphine.
Eur J Neurosci 2006; 536(1-2): 138-41.

[56] Naderi A, Alaei H, Sharifi M, Hoseini M. The
comparison between effect of short-term and mid-
term exercise on the enthusiasm of the male rats to
self-administer morphine. lIran J Basic Med Sci
2007; 9(4): 272-80.

[57] O’callaghan RM, Ohle R, Kelly AM. The
effects of forced exercise on hippocampal
plasticity in the rat: A comparison of LTP, spatial-
and non-spatial learning. Behav Brain Res 2007,
176(2): 362-6.

[58] Reisi P, Babri S, Alaei H, Sharifi MR,
Mohaddes G, Noorbakhsh SM, et al. Treadmill
running improves long-term potentiation (LTP)

0 oyl I“ﬂ 6593 |\VQ/\|‘5: 9 J.éi |u.43:' MU;L&J)

defects in streptozotocin-induced diabetes at
dentate gyrus in rats. Pathophysiology 2010;
17(1): 33-8.

[59] Reisi P, Alaei H, Babri S, Sharifi MR,
Mohaddes G. Effects of treadmill running on
spatial learning and memory in streptozotocin-
induced diabetic rats. Neurosci Lett 2009; 455(2):
79-83.

[60] Hosseini M, Alaei HA, Naderi A, Sharifi MR,
Zahed R. Treadmill exercise reduces self-
administration of morphine in male rats.
Pathophysiology 2009; 16(1): 3-7.

[61] Haghighi SK, Mahdavi V, Reza M, Reisi P,
Alaei H. The Effects of Mid-Term Running
Activity on Passive Avoidance Learning and
Memory in Opioid Addicted Rats. JIMS 2009;
27(99).

[62] Radahmadi M, Alaei H, Sharifi MR, Hosseini
N. Effect of forced exercise and exercise
withdrawal on memory, serum and hippocampal
corticosterone levels in rats. Exp Brain Res 2015;
233(10): 2789-99.

[63] Jafary L, Reisi P, Naghsh N. Effects of
fluoxetine on memory under forced treadmill
exercise conditions in male rats. Adv Biomed Res
2015; 4: 235.

[64] Shamsaei N, Abdi H,Rezaei Sha,Slehipoor M.
The Effect of 4 Weeks of Aerobic Exercise on
Cognitive Impairment and Motor Dysfunction in
Streptozotocin-Induced Diabetic Male Rats. Sport
Biosciences 2017; 9(2): 43-257. [in Persian]

[65] Sng E, Frith E, Loprinzi PD. Temporal effects
of acute walking exercise on learning and memory
function. Am J Health Promot 2018; 32(7): 1518-
1525.

[66] Pontifex MB, Hillman CH, Fernhall B,
Thompson KM, Valentini TA. The effect of acute
aerobic and resistance exercise on working
memory. Med Sci Sports Exerc 2009; 41(4): 927-
34,

[67] Lambourne K, Tomporowski P. The effect of
exercise-induced arousal on cognitive task
performance: a meta-regression analysis. Brain
Res 2010; 1341: 12-24.

[68] Hung TM, Tsai CL, Chen FT, Wang CC,
Chang YK. The immediate and sustained effects of
acute exercise on planning aspect of executive
function. Psychol Sport Exerc 2013; 14(5): 728-
36.

[69] Chang YK, Chi L, Etnier JL, Wang CC, Chu
CH, Zhou C. Effect of acute acrobic exercise on
cognitive performance: Role of cardiovascular
fitness. Psychol Sport Exerc 2014; 15(5): 464-70.
[70] Drollette ES, Scudder MR, Raine LB, Moore
RD, Saliba BJ, Pontifex MB, et al. Acute exercise
facilitates brain function and cognition in children
who need it most: an ERP study of individual
differences in inhibitory control capacity. Dev
Cogn Neurosci 2014; 7: 53-64.

ovoe


https://feyz.kaums.ac.ir/article-1-3823-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

[71] Piepmeier AT, Shih CH, Whedon M,
Williams LM, Davis ME, Henning DA, et al. The
effect of acute exercise on cognitive performance
in children with and without ADHD. J Sport
Health Sci 2015; 4(1): 97-104.

[72] Zakoy A, Valipoor A, Banihashei
Emamgheysi M, Bijani B, Esazade R. The Effect
of Pilates Exercises on Serum BDNF Level in
Elderly Men. J Sport Bioscience 2015; 7(4): 88-
675. [in Persian]

[73] van Dongen EV, Kersten IH, Wagner IC,
Morris RG, Fernandez G. Physical exercise
performed four hours after learning improves
memory retention and increases hippocampal
pattern similarity during retrieval. Current Biology
2016; 26(13): 1722-7.

[74] Taati M, Moghaddasi M, Esmaeili M,
Pourkhodadad S, Nayebzadeh H. The role of the
central histaminergic receptors in the exercise-
induced improvements of the spatial learning and
memory in rats. Brain Res 2014; 1587: 112-8.

[75] McEwen BS, Gianaros PJ. Central role of the
brain in stress and adaptation: links to
socioeconomic status, health, and disease. Ann N
Y Acad Sci 2010; 1186(1): 190-222.

[76] Akhavan M, Emami-Abarghoie M, Safari M,
Sadighi-Moghaddam B, Vafaei A, Bandegi A, et
al. Serotonergic and noradrenergic lesions suppress
the enhancing effect of maternal exercise during
pregnancy on learning and memory in rat pups.
Neuroscience 2008; 151(4): 1173-83.

[77] Bijeh N, Saeedy M, Rahimi M, Rasul G.
Aecrobic fitness and its relationship to memory
function and academic achievement: A review of
evidence. Iran J Ergon 2015; 3(2): 22-34.

[78] Sinaei M, Kargarfard M. The evaluation of
BMI and serum beta-endorphin levels: the study of
acute exercise intervention. J Sports Med Phys
Fitness 2015; 55(5): 488-94.

[79] Sinaei M, Kargarfard M, Talebi A, Sharifirad
GR, Arbzade A. The Effects of An Acute Running
Exercise Training Session on Changes in Serum
Beta-Endorphin and Cortisol Levels among Male
Sprint Runners. JRMS 2012; 29(166).

[80] Sinaei M, Kargarfard M, Sharifi GR,
Rouzbahani R, Arabzadeh A. The Effect of an
Acute Swim Exercise Training Session on
Changes in Serum Beta-endorphin and Cortisol
Levels in Male Sprint Swimmers. JRMS 2011;
29(136).

[81] Veening JG, Barendregt HP. The effects of
Beta-Endorphin: state change modification. Fluids
Barriers CNS 2015; 12(1): 3.

[82] wvan Ree JM. Neuropeptides and
psychopathology. J Controlled Release 1994,
29(3): 307-15.

[83] Klintsova AY, Hamilton GF, Boschen KE.
Long-term consequences of developmental alcohol
exposure on brain structure and function:

ovi

Ob&w’b} u‘gl—.:.w

therapeutic benefits of physical activity. Brain Sci
2012; 3(1):1-38.

[84] Rivelli CM. Depression Post-Myocardial
Infarction: Primary Care Recognition and
Management to Decrease Mortality. JNR 2012.
[85] Garcia PC, Real CC, Ferreira AF, Alouche
SR, Britto LR, Pires RS. Different protocols of
physical exercise produce different effects on
synaptic and structural proteins in motor areas of
the rat brain. Brain Res 2012; 1456: 36-48.

[86] Herting M. 9 Exercise Effects in Cognition
and Motor Learning. The Exercise Effect on
Mental Health: Neurobiological Mechanisms
2018.

[87] Radak Z, Kaneko T, Tahara S, Nakamoto H,
Pucsok J, Sasvari M, et al. Regular exercise
improves cognitive function and decreases
oxidative damage in rat brain. Neurochem Int
2001;38(1):17-23.

[88] Panta V, Sundriyalb R. Nutritional, and
therapeutic efficacy of Stinging Nettle- A review
Photon 2016; 126: 1240-54.

[89] 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.

[90] Sim YJ, Kim SS, Kim JY, Shin MS, Kim CJ.
Treadmill exercise improves short-term memory
by suppressing ischemia-induced apoptosis of
neuronal cells in gerbils. Neurosci Lett 2004,
372(3): 256-61.

[91] DiCarlo SE, Zheng H, Collins HL,
Rodenbaugh DW, Patel KP. Daily exercise
normalizes the number of diaphorase (NOS)
positive neurons in the hypothalamus of
hypertensive rats. Brain Res 2002; 955(1-2): 153-
60.

[92] Lee MH, Shin MS, Sim YJ, Kim H, Lee HH,
Kim CJ, et al. Treadmill exercise enhances nitric
oxide synthase expression in the hippocampus of
food-deprived rats. Nutr Res 2005; 25(8): 771-9.
[93] Naylor AS, Persson Al, Eriksson PS,
Jonsdottir IH, Thorlin T. Extended voluntary
running inhibits exercise-induced adult
hippocampal progenitor proliferation in the
spontaneously hypertensive rat. J Neurophysiol
2005; 93(5): 2406-14.

[94] You JM, Yun S-J, Nam KN, Kang C, Won R,
Lee EH. Mechanism of glucocorticoid-induced
oxidative stress in rat hippocampal slice cultures.
Can J Physiol Pharmacol 2009; 87(6): 440-7.

[95] Kiraly MA, Kiraly SJ. The effect of exercise
on hippocampal integrity: review of recent
research. Int J Psychiatry Med 2005;35(1):75-89.
[96] Drapeau E, Mayo W, Aurousseau C, Le Moal
M, Piazza PV, Abrous DN. Spatial memory
performances of aged rats in the water maze
predict levels of hippocampal neurogenesis. PNAS
2003; 100(24): 14385-90.

0 oyl IYY‘ 09 |\VQ/\|‘_§: K) )SI |UA=5 ML;BLB}}


https://feyz.kaums.ac.ir/article-1-3823-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

Y E PP N S N SSY I

[97] Pham K, Nacher J, Hof PR, McEwen BS.
Repeated restraint stress suppresses neurogenesis
and induces biphasic PSA-NCAM expression in
the adult rat dentate gyrus. EJN 2003; 17(4): 879-
86.

[98] Conrad CD. A critical review of chronic stress
effects on spatial learning and memory. Prog
Neuropsychopharmacol Biol Psychiatry 2010;
34(5): 742-55.

[99] Sapolsky RM. Stress and plasticity in the
limbic system. Neurochem Res 2003; 28(11):
1735-42.

[100] Kamijo K, Nishihira Y, Sakai T, Higashiura
T, Kim SR,Tanaka K. Effects of a 12-week
walking program on cognitive function in older
adults. Adv Exercise Sports Physiol 2007; 13(2):
31-9.

[101] Hajisoltani R, Rashidy-Pour A, Vafaei AA,
Ghaderdoost B, Bandegi AR, Motamedi F. The
glucocorticoid system is required for the voluntary
exercise-induced enhancement of learning and
memory in rats. Behav Brain Res 2011; 219(1):
75-81.

[102] Bherer L, Erickson KI, Liu-Ambrose T. A
review of the effects of physical activity and
exercise on cognitive and brain functions in older
adults. J Aging Res 2013; 1-8.

[103] Kim BS, Kim MY, Leem YH. Hippocampal
neuronal death induced by kainic acid and restraint
stress is suppressed by exercise. Neuroscience
2011; 194: 291-301.

[104] Latimer CS, Searcy JL, Bridges MT, Brewer
LD, Popovi¢ J, Blalock EM, et al. Reversal of glial
and neurovascular markers of unhealthy brain
aging by exercise in middle-aged female mice.
PloS One 2011; 6(10): e26812.

[105] Ding YH, Li J, Zhou Y, Rafols JA, Clark JC,
Ding Y. Cerebral angiogenesis and expression of
angiogenic factors in aging rats after exercise.
Curr Neurovasc Res 2006; 3(1): 15-23.

[106] Fleenor BS, Marshall KD, Durrant JR,
Lesniewski LA, Seals DR. Arterial stiffening with
ageing is associated with transforming growth
factor-p1-related changes in adventitial collagen:

0 oyl I“ﬂ 6593 |\VQ/\|‘5: 9 J.éi |u.43:' MU;L&J)

reversal by aerobic exercise. J Physiol 2010;
588(20): 3971-82.

[107] Kwak H-B, Kim Jh, Joshi K, Yeh A,
Martinez DA, Lawler JM. Exercise training
reduces fibrosis and matrix metalloproteinase
dysregulation in the aging rat heart. FASEB J
2011;25(3): 1106-17.

[108] Caraci F, Battaglia G, Bruno V, Bosco P,
Carbonaro V, Giuffrida ML, et al. TGF-B1
pathway as a new target for neuroprotection in
Alzheimer's disease. CNS Neurosci Ther 2011;
17(4): 237-49.

[109] Carro E, Trejo JL, Busiguina S, Torres-
Aleman I. Circulating insulin-like growth factor I
mediates the protective effects of physical exercise
against brain insults of different etiology and
anatomy. J Neurosci 2001; 21(15): 5678-84.

[110] Fabel K, Fabel K, Tam B, Kaufer D, Baiker
A, Simmons N, et al. VEGF is necessary for
exercise-induced adult hippocampal neurogenesis.
Eur J Neurosci 2003; 18(10): 2803-12.

[111] Lloyd PG, Prior BM, Yang HT, Terjung RL.
Angiogenic growth factor expression in rat
skeletalmuscle in response to exercise training.
AJP-Heart Circ Physiol 2003; 284(5): H1668-
H7S.

[112] Tofighi A, Dehkordi AJ, Tartibian B,
Shourabeh FF, Sinaei M. Effects of Aerobic,
Resistance, and Concurrent Training on Secretion
of Growth Hormone and Insulin-Like Growth
Factor-1 in Elderly Women. JRMS 2012; 30(184).
[113] Lopez-Lopez C, LeRoith D, Torres-Aleman
I. Insulin-like growth factor I is required for vessel
remodeling in the adult brain. PNAS 2004;
101(26): 9833-8.

[114] Loprinzi PD, Frith E. A brief primer on the
mediational role of BDNF in the exercise-memory
link. Clin Physiol Funct Imaging 2019; 39(1): 9-
14.

[115] Kennedy G, Hardman RJ, Macpherson H,
Scholey AB, Pipingas A. How does exercise
reduce the rate of age-associated cognitive
decline? A review of potential mechanisms. J
Alzheimers Dis 2017; 55(1): 1-18.

ovy


https://feyz.kaums.ac.ir/article-1-3823-en.html
http://www.tcpdf.org

