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ABSTRACT

Background & objectives: Brain trauma is one of the most common causes of damage to the
central nervous system which can lead to death and long-term disability. The present study aimed
at investigating the effect of 8 weeks of swimming exercise on the level of memory and
interleukin 10 (IL-10) in the hippocampus and prefrontal cortex of mice with brain trauma.
Methods: 40 male NMRI mice were randomly divided into four groups (control, swimming,
trauma, swimming + trauma). After completing the exercise protocol, induction of trauma was
performed by the weight -drop method. Ten days after trauma induction, the mice were evaluated
for spatial memory with Y-maze test. The IL- 10 level was measured using ELISA technique.
One-way analysis of variance and Tukey post hoc test were used for statistical analysis at a
significance level of p<0.05 and using SPSS software version 26.

Results: The study results indicated that eight weeks of swimming exercise significantly increase
memory in mice with brain trauma (p=0.001). Furthermore, eight weeks of swimming exercise
significantly increase the level of IL-10 in the hippocampus of mice with brain trauma (p=0.001).
However, this increase was not significant in the prefrontal cortex (p=0.126).

Conclusion: The results of the present study showed that swimming exercise before induction of
brain trauma reduces inflammation and memory disorders and facilitates recovery after injury.
Previous exercise training can probably reduce inflammation by increasing the amount of anti-
inflammatory cytokines, including interleukin-10, and limit secondary damage with its protective
effect.

Keywords: Swimming Exercise; Memory; Interleukin 10; Hippocampus; Brain Trauma


mailto:naseri_adele@yahoo.com
http://dx.doi.org/10.52547/jarums.22.2.141
https://dorl.net/dor/20.1001.1.22287280.1401.22.2.7.4
https://ejournals.arums.ac.ir/jarums/article-1-2216-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1401.22.2.7.4 ]

[ DOI: 10.52547/jarums.22.2.141 ]

VE-Y ol P9 o leuis (9D 5 D 09 Jeaol S5 5 ro}LcoLi\hjlédJ:«po\Z\"

23\ aSol il 9 Aladla yljue s boawgie wdub b b yh )9 asad A i3l
Srke Slog )i & Wi S YRge JuSieS JUSsrd s 9 relSgud

',5).440' a$lc ;r,_g.!.y,a 03/) iams b Jaxo * ,6)“’5 LAY/

OlRl @S 09 ply oils (b)) pale 5 (333 w3 0aKlS (b)) S 5)52 48 095
Ol g (5009 pole 5 (5 w3 olSiid 9 5y (b )9 ) pole 0aSda s 3s ()05 SJs)ge a8 09,5 .Y
naseri_adele@yah00.coM : K9 il oy - PYAAVYR-AY :puS1s - YEVEVYDNEY :0yals . shue odduuy s *

o

55 e el ailgi e A4S il (535 po (proc i & T Jle a)3ali Il R ke Sles 5 193D 9 Aixe)
5 abadls Ylie s Lk o)) s 4dad wadiad HBLS G p0 pBls B9 Sy pLl Ul 830 35 e aily Lo il g3
wl (5 5%e Slog 5 4 Mine Sl 9o S50 5T US55 5 ol 50 )3 1+ 5 5]

53 s (Lo ps +lisb dog 5 Lish o piiS) 09,5 Sl & 533ba5 )50 4 NMRI S135 55 Gbge pu £+ IS gy
H b go plasalbadls Log s Slall Sl pw S0 08 aub ol asjs baw gbo) b les s lall (b)) JS5s 3 plesl JI
s Ll gVl S5 3l obaianl b )+ o o) gl Glimion Jalpo a8 35 i3 Glizmions 350 JSib (sl9 Sle 05057 $20b
Hloslimwl by 5 P<-/-0 s lslize gmows )3 S5 95 miss 00T b ad b S Guilily Julows 0305 Gapb Jl ol Juloes
b 33y 300 SPSS-26 1331 o 53

4 Mire sl ige 03 Al ol e lsline il 38l sl lib b))y atas wube 4 3l olis v 5y s daidl
olf gty )3 IL-10 Gl e Jlalize (il 38l acl b bJ))s aiad wind ¢pized (P=1/++ 1) doib 50 S 20 Sloy 3
(P=-/\Y7) 391 Jlslise S5 o5 Jlis 9 25 53 VS Hinl 8l yal SIo (=77 +1) 950 S 0 Slos 3 4 Mino SO b 9o
SIMAL 5 Ll Ghals s 6 j—e slog s Sl I 8 Lib j))s o5 sl lis pols s 5y b 1 a8 azais
O Ll 381 3yl 1 35l gy Vlatal S (b3 walis ro3 - Sules zo Juiaws L) T Il (s 539 3 S suib o abasla
1) asili sLlacuwT 38 Libdlome 31 L 5 3 g Dbl GEOL G ge )+ oS ol kil alos J bl slaepls sislus
Ssles S 9a=o

~

J
VEVMAiGbpeds  VE-V/F/YY nmdlys
A58 ) A (5 jo Slo s 5 L ol oax=ie YL FUREIN

B9 )= S0 sl s 4 oamib Slaul (6 jse ]
l_gﬁ,_owTd@).?i&dfb))fvnésuolk’;)L—}
Slos s [E] Sgubise Gl 5 SIS) (o o5l
39 &5l ar9il 9 adsl T yu Jolss (s jso
by e LA ksLQ..\J..gT)é L SR 35 alasly P9
G &l Seudiime 95 I 0L asl T [0]

Slos s )as pla V3 Ha Yorae V- I Ll &Vl
I % 60 Loy s [V] ds5bsn (TBI) s 500
G5 ro e i & | S ()5 sl 3se
sl S0 50 ol 3) 50 )3 0dwe LK S 5 [V]
D3 o 3Veb $laslsl 5 F o el dilgs 50 &S
G T e glojlaw oy yss gubo [Y] S5


mailto:naseri_adele@yahoo.com
http://dx.doi.org/10.52547/jarums.22.2.141
https://dorl.net/dor/20.1001.1.22287280.1401.22.2.7.4
https://ejournals.arums.ac.ir/jarums/article-1-2216-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1401.22.2.7.4 ]

[ DOI: 10.52547/jarums.22.2.141 ]

VEY UKo 5 (5 w0l alole

)lu_auaymlg_\m,&ﬁ@gﬁsguuwup
Ol B abd Giless (s VeI s ke Slog 5
ol wlellos Jl (A 0 @bt (SIs wawl 03wl (59 y=0
o DYMAL S gup S Ailgi 50 I &F 383 50

Sl oo (S jmo aditte LT JI bl
aoileiy a8 bl 5 318 slae julso [¥A0.17]
ol b jse Dlidle 9 3 )Sloc o Iy Sude wl )il
DIWV] sl oo (osie J—olS Jolay jgits 38
Shub Sam slawmaled as susb)s ol ,Sia s 5
13959095 5 eV oSS mib )3 il 3l 2 Siuke
I Jloah Finie S8 39093 V9IS LS alos
5530503 53553351 G381 b puizmen 31> (BDNF)
P—ol8 518 Al Vs 0 a9 4 pa il 38l azxis s 5
Do 5o abhdls =985 9 ko S )Sloc Sgup el
L 5 03l Lisdls b SinlwST w il 3519550 (B39
LYA-Y -] 55 Sois90T Jlo el Soa Likadlxo Ll
G2l 5 i US4 k) (VHA) s 5 w52
b 9 £ 9 b Olo) (5 pe Slog 3 Il Huy sl
S Slas oS Ay bl et 3Sla Sl GiiJs
03 JAlas 5 T gais el plass) Gbios
PLE® 23 G5 a8 G 03 3o 3 Shac Sone
AN o0509 [VN] 35misi0s 535 a3 )Skos Sgue
S )Sloc S 4o (pac lap julse glsil & )b
A bdls =983 9 Sgmp el 9 03,5 S8 Salib
OLSed 5 55 Lidg i @bs [NOXYIY] 53,5 0
Ollow )3 absls wYMAL Gials Jl S jus (P-19)
L¥] absbso G o0s wliapes 33l 2 S pe Slos s
2 9bio & wMAIAe (g i Il Bilgi 50 (I e
[YE] ail s 500 Slos s (PIlse Some

5 My Soue b oo Sleal by Milgise B
LS )—=e b Sl Lol sl 3 s
Ol i3l Lo 5 [POXF] sles mutais (5 9 9 jud
LAl gilaw HiOLS 5 ldlass lacpls gilw
odub uae Dbl s T Lol a 5o Ul
23 Gilinpe) 5 3ales Juews ) 0T Sl g S3me 5

dozmon SwSh ael Jlgs 5o 9 Seub 5o Sls Huw
~oT slausl b Gy e GFOL JoIs & il pisa Hhals
-k an T (ol Jalse SSublil Jubs s L
oSl 9 3l =lis S 9 (SBL J9 )5 s sk sl
9 8L T I 5L 4956 T & s )3 5 gub
Jl slos=y ksLm_\_i,gT)é Al S 9 ol (ol
adsl T ol 03 Gleesbsn 5 St slaguly
(oe SLa szl 9abdT Jolb 9 3 i 50 Sl
e gl auwS T o il ST sladlGal) s
A asmly T (5038 gine 3 ySlac MR (S px5
5 0S8 T Ygrml 33 (il G Fwl Euls v
el Gz a8 w5 by bl e pren|
Sblise @936 T Jgoze (5 00 Slos 5
[0-Y]

IS 5o Ll TBI (555052548 534 05 Gowe Gl ol
=8l 50 22 Lol b s sl 8L Milgs 50 5
S (IL-10) 1V - 8 9 il [OA] sl aiibls s
SIS 03 S o1 Bi5 5 oo SllSS (S sl
2ol 500 Suin b 6 IL-10 3kl e Sieal e
ol 99U oS VY w5 039 b s & Gulua
SLadsbs Alas Sl o oS olas by a5 bawss af
oS slad sl La s iss dajbsSle T 5B
g o=l S e g3 Lo gl S 5 Ve 9
el o 7oy A V- S o) il Ss3 S0 pus
Slosys )3 [0A0 ] 38 5o 3L OT Js)9s jud
8l s 95 B Vg Ve i o) il mhows (5 500
Mo L 503,58 e bilxe simac sl I Ls aisl
&30 0> Ju—ws b ol sl plf sl w
O3 Y5 b )90 )3 9 35 Sl BlaiT 3
L8ANV] 33,5 50 ar556 5 500 SlassmnT syl el
Ilec 5 WML Slgo dl )3 TBI glley
Bgozo 950 Gl 5 Gable (pwlwal (ouws
palle I abasls Jaial alos I sl Yl AN Y]
bl o 5 20 Blauw] calite glgil S Hidne
[yvag]


http://dx.doi.org/10.52547/jarums.22.2.141
https://dorl.net/dor/20.1001.1.22287280.1401.22.2.7.4
https://ejournals.arums.ac.ir/jarums/article-1-2216-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1401.22.2.7.4 ]

[ DOI: 10.52547/jarums.22.2.141 ]

VE-Y ol P9 o leuis (9D 5 D 09

)l S g e sle olfiuls alme VEE

5 IS 5es B9 L b ge :dsl 09 )5 S s
:fgsop)_f.(d)_bf)M6)_io6Lag)34Jb
S (5 80 Slog s A3 5 S 5o YRI5 b ge
A Mire 9 S 503 HBI)9 BGb g0 1 9aw 09,5 (L)
Lagboe ol 095 (log3) St 500 slos 5
+lib) A 20 Slog 3 4 Mine 5 S (50 B

(Los s
YA G Il (Log ps +Lihs 9 Libs) (2 )03 09,5 sla b oo
23 5500) asaa b e & S A b Sos
Sl [YP] 2um )8 )13 Lib by plesl s (aias
Ao pdos as) BT 0 3,8 S5k S Sl g baie oyl
YO =)l an)s 5 oSl ¥ glas)l o S6lw
I8 oda o 5 b oslaiwl (83 Sulw ax )
SLals) )d> Slwggse v9Sge 7wl b sl
b9 ol s [¥Y] s )8 )8 Sl e likeo
b el od 7 b 4y als o 33 ) Liib s Jls
Job )3 @blgun (ST 1 bl o pial B (sl ()
GoepS »losa s 55\ maeaJsla s o

o3l H5 HLS o) b )l e e (Hie sislw O)
A by 90 Jolis Lk ala jo (Y (SEubas &l y0) A30ub
asss |- el il abold b slasss V- slub s
A lob glo) wae 9 0T Goc 39 duls o Gy
l_'sIog.x«M)_\)Y- o e Hlw 10 40 )l mopss
090 03 &by (a4 ol aaa J) Y- B (pom
4o Log s o piiS 05,5 SLabs—o sl Gl 33l
Slazxib9n )3 0303 HbJos Blabge Al wiw

RULPA P FUNN JUPRVERSS
()09 Y59 5 plesl Il uy piids aiad sbgsl )3
Jodoy [YE] o alasjs boiw oo b Les 5 slall
830 45)9 bodw olliws ju) 03 3l rail =) goay
220 03 wawly Y gaed 4l &S (5 ooy «unlio (595
O u)g.m)f)l)éssyomﬁbﬂs)pﬁk}zp
M 390 @b 50 S90S el A glas)l I 50,5
Ssloy s 5 ke awl Jas bge 5 3,5 bghw

w31 [YO-YA] s bl i9rs e tadlxe
VLS 5o b Sl algise by (e es Sl
(IL-6) 7 (ysS o il aiile (gl L yl8 sl
LaT 0omians j9,85 0ois1s (IL-1B) by S (yaf o)yl
aloa Jl ldllaws sl epls siss (iwl 33l 5 (TNF-a)
Slaasgas ) alinh 3 ) Slac 39 ue el IL-10
o= e mlss [YOXYY -] 55 b Silss 5 Sl
I omils IL-10 Jlsloize ypis pa—e I ol sllias
[¥A] Sols ool oo w3l s ()09 Blawallsd
S99l Ss l)Sia s slaaish aSpl ef jule
Tl 0> by slaemlled Hub o Give IRl
O Dbl 5o Smas iZuUleS 5 S9-S5 Ll
002 80 bgy po Baas 438 )8 )50 wlalliae
0 wlsiedn (5 e awT Jl ey GbJos Sl
pine MolS jgidy ¢yl polis ol ilo s Gibo
N Jed 5 5355 Usb 05 iy allsd LT oS
J23s5 b 395 oo &l Sy Gbo) S wlgicds ]
[¥-] S 0ma b stise sgue L TBI I s mlis ol
A p8LS w 2 O 5= ol Pl Il B30l iy
23 Ve S ol il 5 aladls pljue po Wb b))y A
4o Mo slapbge S s8 JUB9 0 5 5 olf 510

ol 5 500 Sloy 3

LIS 1))
A bbge Slaswes 5 ()75 £95 Il Jols (iR
o L NMRIESS 535 Ghge pu £+ S3bas o)
gy&ulw}»)lfo;‘\ GAwissis) V- ou i
olub J S Jouze )3 9 aus Ve SHLS) 5 il
a3 YY) slos ()L pliubg) asicln VY aa 55)
)3 L 9 (0mo)d £4-00 wasby 9 31,5 il
03 &ly )3 353 SIS S slae 5 oT &y ST
9 3l LI, Silg s slaml )3 Ly yhgo yw ¢yl
Slo—> 0093 lail Ghd s i pes 0093 Vb
by = Ly )6 Sl 4oty S )l (e oawld b oo

Sslue 09,5 & 4 S8slas by & Lhse aaa


http://dx.doi.org/10.52547/jarums.22.2.141
https://dorl.net/dor/20.1001.1.22287280.1401.22.2.7.4
https://ejournals.arums.ac.ir/jarums/article-1-2216-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1401.22.2.7.4 ]

[ DOI: 10.52547/jarums.22.2.141 ]

VED pKed 5 (5 w0l alole

O3 B Sgib o el Jae oyl 135360 audS o yboo
VD 23 35250 SLa T le 5 oib S JolS jie
Qb Ablas jee w8b sla S ole juslie o (5 il
5 ol ud 4l J5 5 Zhhiiwl jso u—w
o9y bl Gulawl jr (S5 95 JLis 58
an s -A los s G [YONA] dsaub s bwlaa
Oz Jalre plas asai SIS S Sislw
S S d9a g0 VI oy (wlwl IL-10 Rl silw
iS5l osliiul L LS 50T ABCAM CO. o i
it el 15

39— Jle 5 (B8 Vi G )2 e asllloe ol VS
Sa99 pubb 09T Jlos S Jla s 0> LBosls &)ss
ro—d V9o )T Saf A ur—uw .Sib o3laiwl
Ok Ally s Slapwlly G5ed 5 U s milzie
GoloT 0090 Il a3 )8 ) o e die slads gl
SN 5 95 o 00T L a8 )b S usb)ls LT
b oslaiwl o s )T SlapuSle pr wolas ) 2
=8l )5 Sl oslaiwl by s olol wli—wl=o pl—o3
/20 )l pinS (S l3 s—ise mbw > 5 SPSS-26
w2 oy =) 500

laassl

23 (S)lsbiwlBh=il 5 (uSlo) (S0 95 Sl el
5 oolS 5 03 1+ iS5 il s s aladla
U932 0> S5 98 Jlss p9 02 03\ + S 5l il e
waslo s b5

5 Laosls )95 0391 Jlo ps daws 33 v )T JI Jud
V9 T Jjl oslaiuwl Ly syl Lo uiloly -iSed
G angs b, Lwoe el 0selT 5 Sags b
I 0 owilsly 50 5 Jlo ps odls ples mlbis
Sl pusio a8 b K Huills Juls 9o )T mlis 390
wmasl 0ol GBI Y Joaa vs Hieg s

Sho L bee T Jl Gy [¥0] 50w (MTBI) cayss
Ol e . 353b Jiilio Lo jutd a0 &) ) Sil9300
@ Mol il (bl o Log 5 skl b)) s 9o
S 3wl (Y- 1Y) ohlson 5 S5 adlio o Loy ys
lalls Ghs) wyidse Sl s peizes [¥7]
b o3lanwl o3l Live) Jl B bes il

I Lapbse Hbas abbdls Loy s Sl Sl puy o) V-
Ol 3) 90 (Y Maze) J<is sl jlo olliws g1 b
o3abine (bl o olSiuws ¢yl [PV] s, 158
Dbl o LedT Olse & s 393a Yo 7 )3
\W-auo b as (C 9B A) cowd aw Jl olliuws
0 ol oaih Al Sloadd laa ,5a% Jl as s
OP 90 el pio SBlw & - xAx\D skl SIS waoud
oolis . )5 )18 amds A wow 4 olliws 35 5w s
Slodaalih ylg—ic au 90 )0 4 3909 slass 5
Aw Dly Hhowo &S SolTd 35303 5wl s olis)
S gy 5o asFaw slad cgoxo )3 alixe 59)b
—9lis 303 S e e aiaS T 4 395u3ea ls
oslaiwl )90 adadls joald ylgic a4 G35d9n
absls hiomiae Sl &5 wwl 53 & @Y =88 I8
Wb ool ey sl JSb sly Jlo > Hloid
syl wLwl)owaﬁéﬂH&).l_w
4 3909 69Tk 5 s bume )3 Gbse 518
AT Shae an il LSS e 5 Suaa slayil
S8 el D ok IS ue G35 sl Gbgo
[¥A] csbls 2alsa (5 x50 HLas alasls
G339 o9l dlasws =(53953 98 L9li5 w0
N-- X\“gng.ong)L_»A._»sp)pdf_\.l_\ss).,lo{m.as
biwgs Loy s «s)lid) slaw s JuoSS Jl G
b 5 (MP/KY B) (33l 5 (MY/KY D+ ) (yrelis
)Wgojﬁﬁd&cw.ﬁwoﬂéw
Of Jlass 98485 w90 jie Jl ugd Silwgzila


http://dx.doi.org/10.52547/jarums.22.2.141
https://dorl.net/dor/20.1001.1.22287280.1401.22.2.7.4
https://ejournals.arums.ac.ir/jarums/article-1-2216-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1401.22.2.7.4 ]

[ DOI: 10.52547/jarums.22.2.141 ]

VE-Y ol P9 o leuis (9D 5 D 09

)l S 3y e sle olSils alzxo VE7

3)135Ul Byl 9 gaSilie a9 3y ol S puasile Fwoss S YadLL | Jgaa

S0 slog il L S o s pe
%+ /YEL/AYY MV/FEV/47) £9/¥£11/4v7 FANEA/EDY (3u0)3) abssls
PAED/00A ¥ /VEF/FAY VA£E/AYF v-£7/v (PY/MI) xolS 921 1 - (3 5) kil
VE/ALY/DNE VY/AEY/ASY VE/YEY/E ) O/ PP/ Y (PY/MI) JUis5 3 5 1 - 3 5) il

Ui 34 sl pusio (ANOVA) usliily Judxs gge)T gali ¥ Joaa

P F Shsdze pifile GWTwl)s  whsdze goame  whuss auie wealis
*/-00 VA/YYD VAYY/YOA v YYO/05 -\ 29,5 o
4Y/q¥\ v YOYD/D- - SR9,S VIS akisls
vq 4. YS/VYVD Js
*e /o) /Y1) PYV/PYD s V1V/PYD SRS o
PE/VYD v RITARE o895 UIIS xolS 5 ) - (a8 o)
va PYEV/VYD Js
-\YE vy rY/#av v YA/-YD 9,5 on
/5 v EVA/Y- - GRS VS ST JUss b |+ S o) il
va £AA/YYD Js

p<-/-d Tows 0> SIS ivek

100

Spontaneous alternation (%)

* aode . yiaRg 3y 509 )T ) ABBL 3u0)S dulie |\ HlSges

il palps kk 9 P<=/+0 b ol yalys %) JHiiS 095 b o 3ub dmslie

mls bl o 9 lids abils Yoo)T 390 03
il (puSle s ad )b & Guills Jul=s w9 T
SMiAl aslloe )90 09,5 Sl )3 B bgo abdls
OiSlae (Y J9an) (P=+/++1) 3)ls 3529 Jlslize
2l 4o cuws (AV/7EY/471) Lk 09 )5 Jliel
Slos s 098 03 &S S )3 90 HSyim oy )
bl D el u_‘)_;[o_r (EQ/¥ENYV/AV7) (5 0

(Y Dl 903)
osbe 7 Ul S 55 09— T lis pubul 2 iz
bls Soas lslise wglas yulise £ ) 0k Pl

og,s.fl.;l"ﬂTB' o;ﬁ@by»d%lwﬁ&gg

(P<+/\ (¥ Jsan) 390 Lk
o yige aladla jluiol slp 95 UgesT Il Juols mlis ¥ Joan
sig Solastiwl Szl slas OSle BN o5,

®e/e e\ £/evs \A/A-- m TBI

*+/-Y\ E/EVy -\Y/b- - Ly J s

/Yoy E/EVT Y/E- - m TBI + L

*e/e0\ E/EVT BAARE Ly

/50 £/evs \V/E-- m TBI + i m Tl

*e /o o) £/evs ve/q.. m TBI + i L

055 yw Jlolise SNl S9n9 %


http://dx.doi.org/10.52547/jarums.22.2.141
https://dorl.net/dor/20.1001.1.22287280.1401.22.2.7.4
https://ejournals.arums.ac.ir/jarums/article-1-2216-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1401.22.2.7.4 ]

[ DOI: 10.52547/jarums.22.2.141 ]

VEY plKed 5 (5 w0l alole

401

k%

w
2

Hippocampus
IL-10 (pg/mg protein)
n
(=)

=
2

-095 oligud )3 Vv (S ol iial Zghbuw (pSilo dunlic .Y Hlog03
ol jalpe ++) M TBI 09,5 b o3ub dulie + caoMe . yiadg 3 s
(p<+/\ L

on a8k K Guilyly Julos 95T mlis ubel
23 Lagbso ool oud 03 V- i o) il (Sle
SIS 399 lslise BMAl aslloo 3)90 09,5 Vb
23\ oS o) ol (Sl (¥ J93n) (P=+/+ - )
05 5 i (P /VEF/F1Y) L 05,5 ol s
Jaie cpses (VAEE/AYE) (5 i slos 35 05,5
(Y Dlsgai) 399

oelate 7l 5 55 00T alis bl p uized
Sbls Soas lslise wglas ulise € ) w0k Pl
095 LMTBl 05,5 & by po BNl (g )5k 9
(€ J9an) 25 Lk

aog 5 ol gud o IL-10 sl S U,a)T ol Jrols malis £ Joaa

S|g S)lastuwl Sl =il slas U.&rl.m VRN 1 b})f
AV Y/7Y0 \/o m TBI
ke /x0\ Y/7Y0 -\ /Y Lk J s
*-/-YY Y/7Y0 YRR m TBI + L
ke /0 Y/7Y0 BAALE ()
m TBI
/e Y/7Yd -Q/ m TBI + L
-/YYE Y/7Y0 Y/Y-- m TBI + L (I

05,5 w2 Jlsliso SMIAl 3o 9k

20

oy
w

Prefrontal cortex
IL-10 (pg/mg protein)
>

w

Gldog 5 JUig pd s 03 \r (a5 o) izl Zobous (il damgliie ¥ 15905
]

ot 4,k O Guills Julos 0 9o T @il (bl
b oo uSS) 95 LB 3 22 03 = (S ol il (1uSle
Soa9 lslize Ml aslloo 3)9w0 09,5 Jla VS
23 =55 SBWLAL(Y Joa—) (P=- /\Y7) S)las
D955 JLi53,8 30 93V + (385 5 il eSS se
o=l o 35bis 0aaliie 05,5 Dl 03 Laybse
i lsUise bl JloT ;155 I 3 al

Y )ls 903)


http://dx.doi.org/10.52547/jarums.22.2.141
https://dorl.net/dor/20.1001.1.22287280.1401.22.2.7.4
https://ejournals.arums.ac.ir/jarums/article-1-2216-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1401.22.2.7.4 ]

[ DOI: 10.52547/jarums.22.2.141 ]

VE-Y ol P9 o leuis (9D 5 D 09

Jad)l S 3y e sle olSils alzxo VEA

B9 —< dlauwil (5 j0 jm) B9 —< - | N SIARY)
LacaransD o Jl ol Jalpe oSailsl Juses
o=l A=l LS Ssuub s Jl Slwpy e pl e
Il Ll i Sl sils jhsl s o oo ST 53
ST sLadlSsly 5 1L-6 5 IL-1B TNF-0 a_Les
9%HuTl_ggL¢('iJ|d)_ﬂfraJ_ca)}ao)édSoJ.§b
a5 9 ol .anbse aesly 3T 53 (59095 S re

S gy 50 i (uoc DYMAL 393U 4 w98 o)
sl A oais el gbd yoky Jgid S99 ol b
CF-ACEVEY ]l OT alsd Sl jidus Dbl jude
5 S )lio SLapuwilile Uy 9= oSz Jids 4o
23 L pl8 gilw (Sl gaed SLAS SO Sl )15 )9a
SUdllss 5 Giun Al 93 it Sl 5 Suae T
T )3 Lacpls sl (i )y A pls sl
orized [EV] cwl Sl Dl Grae
0009 Slaamulled plxil & sls ylis ol a5y
5 ol sud )3V + S 5 il mlow (il 33l acly
MTBI +lisis 055 slagb s ()55 JUss 23 0
L oS 33,8 MTBI + 0 505 0939 05,5 4 s
5 UbLSes 5 9in wbLSed 5 Silblw wisllao mbis
339 L V-] acilbse sumed YhlKed 5 Gge
o il )8l s 90 39 aiuilys b)) 4l
Ol OS5 S5 GuSS)98 JUs9 3 03 03 V- S o il
bl jl 3o)s 0 slad mhaw 4 ax 55 b )86 Ol jue
5 OLSed 9 )33 )L il 03wt Jlslize (s oleT
Golblize wlyuss b)) wlis jel AT 5399 Adise
oI5 [YN] 38 es Sl V= (S o) sl s )3
S 559 53T Joole Hials s 95 lal b Jilgs 5o
(HDL) 535 5T 5b J—ole yinl 5—3l 5 (LDL)
Sladglw o35 5 U9 45055 wse) 90 T s il 3l
Siile Ll slaabwly Gials @b Jl K5 T
Lol sl w mbw il j—8l 9 IL-6 s TNF-a
a5 an i V= oS o) sl ados Sl (Rl
Ao Hhals b ol s e el Lozl

4o T e o5 pislaie Sl 55 6 e Sles )3
LmlLa»é)}_o)éoJ_o.cui|)ii_:_ggu+moKhué
Sl Sl 9 F o el ilgs o & wwl S0 g90e
5 &5 Jds 4 aslawlio [V ] Soub e 5Yeb
0SS 5 00 Lo s s Jl bl BIlg— (5 Sy
9 mwl 0 59 me 0T Sl Gbd Silers o)
23 G s Jl S it s Jl G » b
i lisko (LT Jl bl ac oYMAL S gug
IS oSids 3y slaaish [¥d] subbe e
Sl slagmly Juass )3 bios saalled il
O i 839t 3] )9 Jueus 9 stoae seslss
5 595 Slap ulso 3525 ol by bl oo
wasine ol Dgtoy joit wade zlis oyl bl
)90 wlsllas ¢yized [YAON V] wwl oais
M sy OB209 s ) 2 &1 g2 po Gac ais 8
Lzl 3am (b il o 8 )0 Sloo 5
o= s (o)) aiad A sl w0 p8ls ik 55
5 ol 5ud 3 V- oS ool 5 &S Gl e
S s Slog s 4 Mine SLGbse (WSS) 98 JUS3 53 2

Do
Oljmso a5 als pluis uols Likde sy sldaisl jl %
5 2ol ond )3 (5 00 Slog s Il g V- (S 5) il
Lo a4l al emanl aidly (il S5 98 JUs s 58
2L L s [61] suea oblSed 5 by Gk sy mbs
bl 50 suwedl YHlad 5 L)l 5 WHed 5 5)b
609 )0 255 3o ¥lio aSil am an g5 Ly [0.4]
U9 wglaio A Ol}.'iu.o uﬁ,mls JVo )l aiil 50
A gai )3 plojod ST 3939 5 SoloT azels
S5 A 505 Jmo 5 5 %0 Sleg 3 £ 98 (bl sl
3 )5 0 )bl |+ (S 5 gl sl Glimias s
wlebuw )3 V- 8 ol il mlaws (5 )5 010l (yuized
il 438 303y @) g0 T Il Gw adsl sla sy 5
s Jsd Ly sl (S pas s 4 5 Jl iy

3905 9 G0 — HD I S 3398 LAl 5 55


http://dx.doi.org/10.52547/jarums.22.2.141
https://dorl.net/dor/20.1001.1.22287280.1401.22.2.7.4
https://ejournals.arums.ac.ir/jarums/article-1-2216-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1401.22.2.7.4 ]

[ DOI: 10.52547/jarums.22.2.141 ]

VEQ YKo 5 5 w0l alsle

b & p—s0 cu—wT Sg s ,—31 )3 [€0]
2SS 9 IL-1B aisle ol yiu—s Lo plS silw
5 TNF-0 a g 9 aishy Linl381 T 5 B slawums 5ail
Ll i Sl sils SWes .35 )5 5o Wl IL-6
Blaoaiis Jrass pgls HialS & =i wolS g VS
J—20 )l ool (gl Su89 39095 VS L siile alddls
o=l Zobus AL aS osuis AIC s » 5 (BDNF)
5 ol Al i 3 i ke VS Jalse
oLl 3l )3 350 olS gt (5 p3slosl
Ol 38l Ui S sl i )3 oxeT 39250
o985 rw (1ol g 3359095 Ve o 9 audl
D950 (F9) 5 5 )0 9S85 )55, 55 i
03 b )9 slamylsd pll )5 o JI [£7.6Y]
OidLS 5 il 33l Soup & yxie MTBI +lii 05,5
+O o3 W= 09 )5 L aulie o aladls =M
WlEea 5 L)ls oyt 3y mlis 33,5 50 MTBI
WhlSead 5 Yo 5 WK 5 55 Whled 5 jis)le
ool absls 3y Slae Soug 2 Gbis G I ju
23 Sasleiy B9 S e Jleial [raosrirey] sobs
Sl ) Lap ) g3 zlewiisn 5 9850 Jidbe
SLaw) ulw os s b Ghjos &5 slasss ay oS
oliaw (6 p 35 5 Lag st Jidbe b lass jo
5 03b Y= el Yo Vloya il a 9o
OiLS 1) uac olfiws ol a8l i x5 e
8ol 5 abils alon )l o 3 ) Sloc 5 03l
S )z G L eliie $)ls0 wlip ped b S s
alox Jl LIS Sla s sibw il 3l 5 (SSslew
SLR Rl sl 35 3lgiso V + (oS 5 piial
aS el yol o Sliel A )i b il s
J—sle) HDL {inl 8l Ly (s lg—& ol iy pos
(S)9 3T Joole) LDL Lials o (Ssis 5Tam0
IL- TNF-0 jubs Ll sl pali ol jae Sils3 50
5 L)y [\0AYX-EA] s hals L IL-6 5 1P
D= 0293 Jo) - AT aiisl)s SR S e

S =20 Sloy i Jl 3 o gl w3uh b Jued )35 590

9 oae sl shw slas ailgs oo IL-10 [V -1 E0]
Ha 9 ol Ve b 9 0l Ginlpal ) (LS slad gl
5 obw VRl b ized 5 Ul SRl shlu
Soib bl GEal el Ly T 05 )8 s lwlles Hle
ol jos OLSe 5 ilbl Gid g3y mls [01]
90 )= w29 asad A) S b))y plxmil &5 sl
il L Lo pls gl LudlS exel (Juos )3
S8l sl ol ;81 5 IL-6 TNF IL-1pB
i gl 4 ST 3 s 5o (IL-10) Sballas
P29 28 iy Jl (b)) g adnbw (Hibly 4 A5uuw)
ol Joass ga o Jl 9 03,5 5,85 ol TBI I Libls
w290 ol Jlie 9 suilsa ST u il GhalS 5
o=y osde [\] s5bise sruas o3 Hhals
oinl 381 s BDNF a_dgs il 381 b sslgs 5 b0
w90 (HSP70) soha S o (yuiis pm 0J b
S o @l pulaausT o il (LA 5 DLl Joass
390 (S99 wblas 3l slal L 5 0 (ol
03 [PAEN] soles Juews b ouwT Jl puy 3500
AS 2ii8bys a9 5 VS YR 9 gun Ll Haed
L (o3 55 (o o0 aiaa ¥ oo a0) S8 h)os
\ sl ) s—xo s HSPTO/NF-KB/IL-6 <, x5
S ol Sl bl o (polge LB tacl
el 0T Il Sl wlingzs o3 0 @l [¥-] ssbse
oL el Milgs 5o Sld S0y Bl pes plmil a5
L pls gl L dos 5 18 e wlus 5 ol
b sl T Sl Gy azais ) S g (Ul i
o5 [EVEE] Jbse Gials Ul Slacnls silw i
abbshh Ly abul) ) puols g e slaaist Jl 5o
as 3l T Jlewolia NMRI slis o5 slagbswe
ORLS 5 JMiAl 4y jmie Siilos 55 (5 jmsto rpuw]
Lo L aidl ol 9 50 b g0 alddla 5 )Sloc
IPY] S)ls oot YL S 5 L )ls =l sllao
S o 5 w4 0 Mly Ay s L3l S duw) 5o plasa
b )3 05 a Sued piuaw S LAy ) 9
ABISo F) G 8o 5 a sl Hlois wolS o0


http://dx.doi.org/10.52547/jarums.22.2.141
https://dorl.net/dor/20.1001.1.22287280.1401.22.2.7.4
https://ejournals.arums.ac.ir/jarums/article-1-2216-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1401.22.2.7.4 ]

[ DOI: 10.52547/jarums.22.2.141 ]

VE-Y ol P9 o leuis (9D 5 D 09

)l S g e sle olfiuls alzxe 10+

I = L s a8 oy plis ol i gy b
YA 5 Ll LBl 9o (5 80 Slog s Slall
MI)\,\.HDT)‘IMQS)H,)}—&J\JA absls
b b Slolaiwl wilis yo3 daw )y 5o s 4 L 3uled 50
OiLS ) (sasbe iblan oyl Silgi Lk o gie
iy yo3 L bl Abls (5 jse Sleg 3 Il SHL yolgc
Olime Uil o8l 3 o Jl 3l gty Yledal S (b)) s
V- oS o il alea Sl pladlas sl pls giulw
39 Giladlze 3l Ly 5 3o Ll RO an 50
Sl ol asles S9a=e ) 4 s5l Lo wT
Miro Oholow 63 sue 3iaT 35 33195 Ylagal asl pSin
) adadls wneds 9 39 adea Jl (S 20 Sloy s
Olg—iny Sl B9 5= rl laaisl .38 Juows
Jsbie & slalalaw slayiag 3y oo LiSal) o yual)
ST Lol wua o)l Sw) 0 9 asllos

S 85 )l oslaiwl 3) 90 (5 e Slog x5 Il Jools

P93 9 )5S

Ay 3ub )l b ) 4ol Hbl I aid )5 5 allio ¢yl
0Ll (53 )L Gl pS b)) ($J 5 92 548
Sals Vs el ollisls Gh)oys pole 5 (o )3
SNl lbade Gis sy syal )3 . 3ibl ez,
0 95— V> BMAl A LS Jesdl) giws Lo (gallow
GYAL S 9 el o 438 )5 a5 )3 )55 ply olSiils
o3 wslys IR.PNU.REC.1400.110 o less 4
el

028 (yaels Yo jlus I Slo LS 4355 it allio yal
(S5 (93 5 (59— Lo s Glo
03 355 w8l s wiligdss 55 o b olisly elanl ué

ren |

3183 gl (o lss alliie oyl (S Sdasz g5 Ul o Uy

absls acas 5o LS [ oyl (CCI Jas)
905 Sl 9 )iSS 5 Sbsn e Sge ) (Hlas
5 piwiolo opizmed [PY] i o i ) oolf s
wlles L AL H8LS w2 & SR 5 VS Ues
23 (Fle) 5 Silk) ouzis adasls o )bl S
Slaw) Al 3 (5 e Sley 5 4 Mine yhlew
YO i au TBI slall oIV GbJos 09,5
Audb > HUT .adibly w yiwd 9399 a3 ya 4 j9)
TBI as Mice phlen ) (pausis alidls (HLJL as
BDNF ol 3-8l ,uils Judoo b)) wlis pel Joww 93
alasls 3510 L aanly ) loguase) olS gud )3
Ot SLBGERBS 3 4 aa g3 b [1D] Ssib 50 (ile)
wnbadl Gals b Jl by &S sl plgs 5o
T 55 33592 33T il )3l G—iiglST (yo il
5 5359055 il )8l LaeV 5SS 5 Woyuds )59 55
d9-291 Pd 9o Slgigo ool sud @ Gl 3
lwl) (yaof ) .3 gb jie )3 ke wl yuss HawT
9 L8 DS Gh)og b 9 bl g9 b wle)
s waedl Jl 6 e Sleg s )l g abdls ( HbJL
O Jol g Sl T ol 5 895 mawl DS )93 5
Aabb 5o (b)) il je3 9 b awlie Ylo) oS
OT Il eanlss 458,58 =)0 wlslloo Jl A e mbs
(T Jl Jud b5 wallas) Shd (s & s)ls
9 P99 wlbdl=e 3l 5 L Gl b sslgs 50
9 mac w35 Gl a e BDNF lsue inl 531
LIOAVFIPEY ] soi aladls Soup

JHS pae & plgise G Js il Blamas sa=o
OHTRR 9 (205 09)5 Sl b e IS Lub b 3485
S8l Jsb )3 Bbge walled 5155 J S pae
03 Ol S i 93 3 gub 5o S OLL )3 .35 o Ll
5 F2338 Blig ped 83U w2 4 3 slapies
ol ot & Ul 5 i Gl gl s 5150
3518 u S e Slos x5 whlew V3 YT lacss uF
S o3lsuwl wlish 8l Jl


http://dx.doi.org/10.52547/jarums.22.2.141
https://dorl.net/dor/20.1001.1.22287280.1401.22.2.7.4
https://ejournals.arums.ac.ir/jarums/article-1-2216-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1401.22.2.7.4 ]

[ DOI: 10.52547/jarums.22.2.141 ]

10\ UblSad 5 (5 ol alsle Wb G asas A il

References
1- Soltani N, Soltani Z, Khaksari M, Ebrahimi G, Hajmohammmadi M, Iranpour M. The changes of
brain edema and neurological outcome, and the probable mechanisms in diffuse traumatic brain injury
induced in rats with the history of exercise. Cell Mol Neurobiol. 2020 May; 40(4):555-67.

2- Shultz SR, McDonald SJ, Vonder Haar C, Meconi A, Vink R, van Donkelaar P, et al. The potential
for animal models to provide insight into mild traumatic brain injury: translational challenges and
strategies. Neurosci Biobehav Rev. 2017 May; 76 (Pt B):396-414.

3- Ko IG, Kim CJ, Kim H. Treadmill exercise improves memory by up-regulating dopamine and
down-regulating D2 dopamine receptor in traumatic brain injury rats. J Exerc Rehabil. 2019 Aug;
15(4):504-511.

4- Sloan S, Snow P. Traumatic brain injury. 2™ ed. New York: Psychology Press, 2012:1-2.

5- Garcia JM, Stillings SA, Leclerc JL, Phillips H, Edwards NJ, Robicsek SA, et al. Role of
interleukin-10 in acute brain injuries. Front Neurol. 2017 Jun; 8:244.

6- Ahmed Z. Current clinical trials in traumatic brain injury. Brain Sci. 2022 May; 12(5):527.

7- Woodcock T, Morganti-Kossmann MC. The role of markers of inflammation in traumatic brain
injury. Front Neurol. 2013 Mar; 4:18.

8- Malik S, Alnaji O, Malik M, Gambale T, Rathbone MP. Correlation between mild traumatic brain
injury-induced inflammatory cytokines and emotional symptom traits: A systematic review. Brain Sci.
2022 Jan; 12(1):102.

9- Porro C, Cianciulli A, Panaro MA. The regulatory role of IL-10 in neurodegenerative diseases.
Biomolecules. 2020 Jul; 10(7):1017.

10- Lobo-Silva D, Carriche GM, Castro AG, Roque S, Saraiva M. Balancing the immune response in
the brain: IL-10 and its regulation. J Neuroinflammation. 2016 Nov; 13:297.

11- Bai X, Xiong LL, Fang CL, Zhou HL, Xue LL, Hu Y, et al. Interleukin 10 plays an important role
in neonatal rats with hypoxic-ischemia associated with B-cell lymphoma 2 and endoplasmic reticulum
protein 29. Anal Cell Pathol (Amst). 2021 Jun; 2021: 6622713.

12- Abdelmalik PA, Draghic N, Ling GSF. Management of moderate and severe traumatic brain
injury. Transfusion. 2019 Apr; 59(S2):1529-38.

13- Kaup AR, Toomey R, Bangen KJ, Delano-Wood L, Yaffe K, Panizzon MS, et al. Interactive effect
of traumatic brain injury and psychiatric symptoms on cognition among late middle-aged men:
Findings from the Vietnam era twin study of aging. J Neurotrauma. 2019 Jan; 36(2):338-347.

14- Popescu M, Hughes JD, Popescu EA, Mikola J, Merrifield W, DeGraba M, et al. Activation of
dominant hemisphere association cortex during naming as a function of cognitive performance in mild
traumatic brain injury: Insights into mechanisms of lexical access. Neuroimage Clin. 2017; 15:741-52.
15- Martinez-Drudis L, Amords-Aguilar L, Torras-Garcia M, Serra-Elias B, Costa-Miserachs D,
Portell-Cortés 1, et al. Delayed voluntary physical exercise restores “when” and “where” object
recognition memory after traumatic brain injury. Behav Brain Res. 2021 Feb; 400:113048.

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

17- Ruscheweyh R, Willemer C, Kriger K, Duning T, Warnecke T, Sommer J, et al. Physical activity
and memory functions: an interventional study. Neurobiol Aging. 2011 Jul; 32(7):1304-19.

18- Morris TP, Costa-Miserachs D, Rodriguez-Rajo P, Finestres J, Bernabeu M, Gomes-Osman J, et
al. Feasibility of aerobic exercise in the subacute phase of recovery from traumatic brain injury: a case
series. J Neurolo Phys Ther. 2018 Oct; 42(4):268-75.

19- Biedermann SV, Fuss J, Steinle J, Auer MK, Dormann C, Falfan-Melgoza C, et al. The
hippocampus and exercise: histological correlates of MR-detected volume changes. Brain Struct
Funct. 2016 Apr; 221(3):1353-63.

20- Fonken LK, Xu X, Weil ZM, Chen G, Sun Q, Rajagopalan S, et al. Air pollution impairs
cognition, provokes depressive-like behaviors and alters hippocampal cytokine expression and
morphology. Mol Psychiatry. 2011 Oct; 16(10):987-95.

21- Yoon KJ, Kim DY. Immediate effects of a single exercise on behavior and memory in the early
period of traumatic brain injury in rats. Ann Rehabil Med. 2018 Oct; 42(5):643-651.


http://dx.doi.org/10.52547/jarums.22.2.141
https://dorl.net/dor/20.1001.1.22287280.1401.22.2.7.4
https://ejournals.arums.ac.ir/jarums/article-1-2216-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1401.22.2.7.4 ]

[ DOI: 10.52547/jarums.22.2.141 ]

VE-Y ol P9 o leuis (9D 5 D 09 Jeaol S5 5 ro}LcoLi\hjlédJ:«po\b\"

22- Karelina K, Schneiderman K, Shah S, Fitzgerald J, Cruz RV, Oliverio R, et al. Moderate intensity
treadmill exercise increases survival of newborn hippocampal neurons and improves neurobehavioral
outcomes after traumatic brain injury. J Neurotrauma. 2021 Jul; 38(13):1858-609.

23- Chou W, Liu YF, Lin CH, Lin MT, Chen CC, Liu WP, et al. Exercise rehabilitation attenuates
cognitive deficits in rats with traumatic brain injury by stimulating the cerebral HSP20/BDNF/TrkB
signalling axis. Mol Neurobiol. 2018 Nov; 55(11):8602-11.

24- Taguchi S, Choudhury ME, Miyanishi K, Nakanishi Y, Kameda K, Abe N, et al. Aggravating
effects of treadmill exercises during the early-onset period in a rat traumatic brain injury model: when
should rehabilitation exercises be initiated. IBRO Rep. 2019 Oct; 7:82-89.

25- Liu Y, Chu JMT, Yan T, Zhang Y, Chen Y, Chang RCC, et al. Short-term resistance exercise
inhibits neuroinflammation and attenuates neuropathological changes in 3xTg Alzheimer’s disease
mice. J Neuroinflammation. 2020 Jan; 17:4.

26- Gomes da Silva S, Simbes PS, Mortara RA, Scorza FA, Cavalheiro EA, da Graca Naffah-
Mazzacoratti M, et al. Exercise-induced hippocampal anti-inflammatory response in aged rats. J
Neuroinflammation. 2013 May; 10:61.

27- Jahangiri Z, Gholamnezhad Z, Hosseini M. The effects of exercise on hippocampal inflammatory
cytokine levels, brain oxidative stress markers and memory impairments induced by
lipopolysaccharide in rats. Metab Brain Dis. 2019 Aug; 34(4):1157-69.

28- Zhao Z, Sabirzhanov B, Wu J, Faden Al, Stoica BA. Voluntary exercise preconditioning activates
multiple antiapoptotic mechanisms and improves neurological recovery after experimental traumatic
brain injury. J Neurotrauma. 2015 Sep; 32(17):1347-60.

29- Jodeiri Farshbaf M, Ghaedi K, Megraw TL, Curtiss J, Shirani Faradonbeh M, Vaziri P, et al. Does
PGC1o/FNDCS5/BDNF elicit the beneficial effects of exercise on neurodegenerative disorders?
Neuromolecular Med. 2016 Mar; 18(1):1-15.

30- Chio CC, Lin HJ, Tian YF, Chen YC, Lin MT, Lin CH, et al. Exercise attenuates neurological
deficits by stimulating a critical HSP70/NF-xB/IL-6/synapsin | axis in traumatic brain injury rats. J
Neuroinflammation. 2017 Dec; 14(1):90.

31- Bernardes D, Oliveira-Lima OC, da Silva TV, Faraco CCF, Leite HR, Juliano MA, et al.
Differential brain and spinal cord cytokine and BDNF levels in experimental autoimmune
encephalomyelitis are modulated by prior and regular exercise. J Neuroimmunol. 2013 Nov; 264(1-
2):24-34.

32- Rahimi S, Peeri M, Azarbayjani MA, Anoosheh L, Ghasemzadeh E, Khalifeh N, et al. Long-term
exercise from adolescence to adulthood reduces anxiety-and depression-like behaviors following
maternal immune activation in offspring. Physiol Behav. 2020 Nov; 226:113130.

33- Bashiri H, Enayati M, Bashiri A, Salari AA. Swimming exercise improves cognitive and
behavioral disorders in male NMRI mice with sporadic Alzheimer-like disease. Physiol Behav. 2020
Sep; 223:113003.

34- Shokouhi G, Kosari-Nasab M, Salari AA. Silymarin sex-dependently improves cognitive functions
and alters TNF-a, BDNF, and glutamate in the hippocampus of mice with mild traumatic brain injury.
Life Sci. 2020 Sep; 257:118049.

35- Kosari-Nasab M, Shokouhi G, Ghorbanihaghjo A, Abbasi MM, Salari AA. Anxiolytic-and
antidepressant-like effects of Silymarin compared to diazepam and fluoxetine in a mouse model of
mild traumatic brain injury. Toxicol Appl Pharmacol. 2018 Jan; 338:159-173.

36- Xiong Y, Mahmood A, Chopp M. Animal models of traumatic brain injury. Nat Rev Neurosci.
2013 Feb; 14(2):128-42.

37- Salari AA, Samadi H, Homberg JR, Kosari-Nasab M. Small litter size impairs spatial memory and
increases anxiety-like behavior in a strain-dependent manner in male mice. Sci Rep. 2018 Jul;
8:11281.

38- Mosaferi B, Jand Y, Salari AA. Antibiotic-induced gut microbiota depletion from early
adolescence exacerbates spatial but not recognition memory impairment in adult male C57BL/6 mice
with Alzheimer-like disease. Brain Res Bull. 2021 Nov; 176:8-17.


http://dx.doi.org/10.52547/jarums.22.2.141
https://dorl.net/dor/20.1001.1.22287280.1401.22.2.7.4
https://ejournals.arums.ac.ir/jarums/article-1-2216-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.22287280.1401.22.2.7.4 ]

[ DOI: 10.52547/jarums.22.2.141 ]

1OY whlKed 5 5 w0l alole Wl Gh)oe aisa A St

39- Zeraati M, Najdi N, Mosaferi B, Salari AA. Environmental enrichment alters neurobehavioral
development following maternal immune activation in mice offspring with epilepsy. Behav Brain Res.
2021 Feb; 399:112998.

40- Uyar T, Yaksi E. Effect of regular aerobic exercise on daily life activities and moods of the
patients with traumatic brain injury: two cases. Med J Islamic World Acad Sci. 2017 Jan; 25(4):133-
135.

41- Mota BC, Pereira L, Souza MA, Silva LF, Magni DV, Ferreira AP, et al. Exercise pre-
conditioning reduces brain inflammation and protects against toxicity induced by traumatic brain
injury: behavioral and neurochemical approach. Neurotox Res. 2012 Feb; 21(2):175-184.

42- Peruzzaro ST, Andrews MMM, Al-Gharaiben A, Pupiec O, Resk M, Story D, et al
Transplantation of mesenchymal stem cells genetically engineered to overexpress interleukin-10
promotes alternative inflammatory response in rat model of traumatic brain injury.J
Neuroinflammation. 2019 Jan; 16(1):2.

43- Obrenovitch TP. Molecular physiology of preconditioning-induced brain tolerance to ischemia.
Physiol Rev. 2008 Jan; 88(1):211-247.

44-Corallo DN. Analysis of biomarkers following an aerobic exercise intervention for individuals
recovering from concussion [dissertation]. Canada: Toronto unive; 2021.

45- Albasser MM, Amin E, Lin TC, lordanova MD, Aggleton JP. Evidence that the rat hippocampus
has contrasting roles in object recognition memory and object recency memory. Behav Neurosci. 2012
Oct; 126(5):659-6609.

46- Barrientos RM, Kitt MM, Watkins LR, Maier SF. Neuroinflammation in the normal aging
hippocampus. Neuroscience. 2015 Nov; 309:84-99.

47- Wang B, Jin K. Current perspectives on the link between neuroinflammation and neurogenesis.
Metab Brain Dis. 2015 Apr; 30(2):355-365.

48- Erickson KI, Voss MW, Prakash RS, Basak C, Szabo A, Chaddock L, et al. Exercise training
increases size of hippocampus and improves memory. Proc Natl Acad Sci U S A. 2011 Jan;
108(7):3017-22.


http://dx.doi.org/10.52547/jarums.22.2.141
https://dorl.net/dor/20.1001.1.22287280.1401.22.2.7.4
https://ejournals.arums.ac.ir/jarums/article-1-2216-fa.html
http://www.tcpdf.org

