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ABSTRACT

Introduction: Cerebrovascular accident or stroke is the first cause of acquired disability and
the third leading cause of mortality in adults. It is known that exercise modifies risk factors
such as hypertension, lipid profile, diabetes that may play an important role in the prevention of
cerebrovascular accidents. However, recent findings suggest that besides adjusting the risk factors
of stroke, exercise may be helpful in inducing endogenous neuroprotection and neuronal survival
in ischemia-reperfusion condition which is the main mechanism of ischemic stroke. The effect of
previous exercises in protecting neurons against ischemic injury and inducing neuronal resistance
known as exercise preconditioning, which is a relatively new field of research on the effects of
exercise on the brain. Although the exact mechanisms of neuroprotection induced by exercise
preconditioning have yet to be known, previous studies have shown that exercise preconditioning
may be helpful through several mechanisms, such as strengthening blood-brain barrier, inducing

cerebral angiogenesis and arteriogenesis, improving cerebral metabolism and decreasing neuronal

metabolic disturbances following ischemic injury, upregulation of neurotrophins expression, as well Key words:

as reducing inflammation, apoptosis, and oxidative stress. Conclusion: It seems that exercise 1. Exercise
preconditioning in people predisposed to brain ischemic injuries or in people with history of mild 2. Stroke

ischemic injury may help in reducing the primary damage and improve the neurological outcomes : 3. Ischemia

after ischemia-reperfusion injury. However, more research is needed to develop exercise protocols

with appropriate time, intensity, and type to induce the optimal neuroprotection.

' ................................................................................................................................................................................................................................................. .

* Corresponding Author: Ali Samadi
E-mail: a.samadi@Shahed.ac.ir

\\A



vy uLa.—u..d) ‘J5| c)u (P 0)90

e e

Olpl el wals oKasls ‘LSSL.,J pole caslisle ()9 pole g SN Sy ag)f

i wleMb|

WWAY croge VO i mdy &b WWAY (60 V7 iedl yo &,

Q&
- 0

A 0 e 5 Syo e (roges 5 Sl el e (s3he B8 by 53 35,0 Bols> 100100

wile gyl Jelse hawi b (08555 ol Cunl (Son a5 Cunl 0als (et 05,00 jlod 4 JLS 5

: 3 S sl gee 35,0 olem 5l (65K o 1) setee SR «Zulid 5 S iy YL o Lad

e St e e el B alleh o 455 st ) slaily Jio e

Sl s (oS ww‘ bl o L“Q?)si Ol Lais g gl (oras cbla> GUI s cl (Ses

s locdles b sl anils b bl e SeeSan) (6 pie £ bl el 45 cazma

il osbel Gy o @ Ggyg8 Cuaglie Gl 5 (oSl ol Jlio p> Sgy98 cBlim oty

2 iyl Sl i 5 s g, lls o 45 g e sdgali 59 ol

39 alled b 5l oolel (g 5l G26 eae cblis 580 il 4z ST 05,00 e 4 jae

e b g5l oolel i a5 wilesls lis anindd Oldlae sl oaiid asie JolS b 4 5900

by @l B9 Gl egriem Go5 dus Zasli Jod I puilile piiz Gosbo Sl Gl (S0 (2255

P Sl el Gl e (Sglie SWST el g i e plie Sgne 53R iz slapl »S

ojlguals’ | pras cbliz Gl ey gilaeST ol 5 S5l eoledl] (2alS 55 5 Lagnds s Ol (s al38) e
ety | i S el o] oy S o sy syt G 5 S
ey i s i g Sl ol el S Syt 3 4 ] 0l
oS Y Sladllas 3929 opl b ogd yoeie cats SaSun] ol disln L ol 81 o b S e SeaSs] slac!

P e CBlis Gl el g5 5 Dl e b (o855 slaclld o (Saly s sl i

el 5L 990 dinge

e e 1 ghammo ok g5 7
a.samadi@Shahed.ac.ir : Suig S| o551

\\?



wyvay OL:.MA} ‘J3| a)l.o..i': PG 0)90

(o umﬂb (55.3)’)5 u.Jl;d S Sl 00l oold QLW.J ‘05)1.: a
Gloslo 5 om Rl (LA6 rre Byl hals o
S90S alS g g ol gt g (s PUSTL La e
(ANY) 05 007 (5550l 5 (gt g ol slacs los

L il oolel oo 51 ool sae cbilas 585 pansilSo 2iz ,0
Slalllas el oais (asuive JolS jsbo 4y o (00559 Codled
u‘ﬁ"s‘ as ..\J‘oo)f QLQ,».M.M ‘) TR LgL{leio o0l PL?L;‘
LS 5 (S pse D (S Sirem (P A Cus 4
e (Sl DS 2alS 5 sae ped e D9 e
g5l o sl bl GialS doyds g8 (b cswl)s‘
293 s lio pl 5l Boa 13 0,5 o lal Vignal 4
Lg ‘_g)'L»ooLJ g )| wa s cblas GL‘”W&"
oolo] s dopucilSe (ol dlawly a5 aS sl i,9 codlad
e 53 (sien )l SleMbl Wl oo (25559 B L (Lo
Ol sl 5 (Sloys ogill (slas IS 5 )39l (srae cblix

IRCLEPVAR

Solw oolel i

Loy VAPF Jlo 10 )b winss sl (5l oolel Lo pogie
S Aombk o @b a5 el Jsle b S oo S Jlasl ]
ol Ol G2l L s ool plp o 8l cdadlon
4 gdon Fnd S e (o y3 (60518 e 4
oolel o ol 5o (V0 V8) ail & 5o il (gl aiilgs o
0590l Lol ol = )lae o8 cdadlows b bLS )l jo iy g5l
ol il 518 55 lplal ple 4 (o5le ool s pogie
odas job 4y a8 F sloxil Dlibs pwac SWS| A (o
el b aloads 35 0o Lg{'&.a S slp gl oobel O 2
3 e Sl Slacanl e 6,500 oz laaa> d9>5
83ga50 40) " s (55l oolal i ol 45 515 3925 (55
&olw oobel O 5 (55l oobel O S 2o 5l ey Cels S

Adbee b L

Cdlad (g)38 Jg 05l i B s o (g5l o0lel
20300 ©) (S U 5 498 oSy (ko slaa il
Wb oo arwg sl a4 L SU L gile oobel i &S S o
P gz slap) Gl @ baipe 5 31 (g 5Bk
o5 L lagiagyy sz ja (V7 V) ol oSy
ol o Ll el 48 5 & jan e (g3l oolel i Al o
Oloys ;o Wilgi oo (5l oslal iy sl oas ooy lis il
ool b g0l 5 laiizes |3 ably o (e AS0us 5l (6,8
aibe oS el oolaul wilosls yLas 115503 (slao S0,
Mo gles el Moy sles zals WIS o Jolge
lNeurOprOtectlon .........................

2 Ischemia-Reperfusion injury

3 Infarct volume

4 Neurologic recovery

5 Preconditioning
6 ; o di
Huntington’s disease
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° Rapid preconditioning

10 Delayed preconditioning

' Hypothermia

12 Hyperthermia
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13 Neurovascular unit
14 Astrocytes
15 Basal lamina
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17 Matrix metalloproteinase 9 (MMP-9)
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22 Magnetic resonance imaging (MRI)
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