[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

S35 dlo
Ol ) (S pole olSislS alxo
\*YV—\‘?A s\f” )QST cY‘ 0)55

=199 3950 & 1 s i Dlaslo Oloyd 5o D134  Jtdlxe Ol T

© Sl dlusl 7 Sadtone 3T & (S8g0mx0 Ly 3 ¢ 5 gl 3o

Voeel oYY sln Dy Ve /o Y/1Y toing gb 3 4ol Bl 30 16+ +/+£/VA (Mol Cug oty g 4 o JLogl V£ o +/+F/YE 140 2l 5

4 N
WS>

u.!‘ QLA)\) 6‘).' 60[.1) )L».m.t QSLQU*‘)L‘ 49;1 O)ﬁi‘so )Lv 4.; ‘) ‘5"5‘)5 6\)@‘ 6L®4.u).b AJYLM: s‘sud.c oli';...u\) u.......a—‘
e i adgl Slacaw] Jlosas 0gd sod plail JolS job 4 Glas! pueyy (lized Ll ol oo plonil laca]
D9 gt e B o 5 Slals s Gloy Jsb 50 5 oz 28k 4 pails) ol (Jsks slid gla sl
S i Gl b g baglonS T mdaw (09 ool 4z 5o wiyls lawnST 5T g ol ST 4 5L cmae slaJshos

g ol 0085 o il e O] sla 00l 9 g o3l
2 el G900 O Gyte Sl g gailonST il 5l 6 S el g o b g (s slaglonS T 51 solal
oolatl p gyeml 5l il crac oRiws sl len oy jo (idung aulg oo SYsb jes des b DI350 Liuly oyl
oBiws luls § g low Hloys jo wnl glaml Jolie 1o jeim a5 gaan Sloyo 0,50, Glere 4 Oly3eL 5l cns s
s Slls loys jo Shdglh bl Ol s o5 se axdllas ol 5l Baw cplply ol oad 0T vac

. J

U‘JLI 4‘}.:33)‘ AJ:‘..;JJ‘ &ﬁzﬂ ali.i.':]: 4(}1& OM]J ‘LS"'L:"::' S ) ajj? ‘.Li:)‘ u,uL.&JK -\
db.l‘ ‘J{;’QJ‘ ‘Q}:}bﬂ % a@.ﬁ.‘-lb ‘r)lﬁ 0uSCisls 45,4[.'3: S ) a}f ‘JL”.:J‘.\ -y
., . - /~¢ . H ae ¢ .
U\Ji‘ e 4&.’&)] (e SKls Ky L;L«s ‘_;J}La 0aSzils (e ge r)la a}; ‘Jlf,ﬁl:-"l (J;«w o.,\.'w..ly)—\"
Abdolmalekiarash1364@gmail.com : 3y =S s o £0-¥10+0VAY K55 e FA-TV AL BVAV ;s
o, . ., . T M /~¢ T S e . . & 5
UIJJ ‘Q.;.ucvy\.‘wdy él.dsdjjl Qﬁo&‘.’.abcdjﬂ Oﬁs_ﬁ.wnjjwj r)l& @&Jﬁ;fukablff
O‘J‘l‘ ‘Jﬁ'.’QJ‘ c‘_}:jbj‘ d’;"‘ a\iﬁlﬁlﬁ ‘r}lﬁ 0uSCisls 46,41.'»3 S ) a}f ‘JL::J‘.\ -0


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

(RS s Ol Lo Lo s )3 013 b (dlwe OI 51Y - VA

&‘53‘ ‘u_i,.u).» QL\JQ “5*>|)_? oS csls 6‘3‘9-9 0‘536“
(Slegn Gy Glapienw (225 pole Olinds
axSTojls 3l 0pe g Lol )l e booj)le
il 03l &, S3gl 6 RS g, (b lallae
Ll o] Gl g0 g9, p olaetils lizpea Jy
Slaghs) )1y nsa slaghsy cox 58 0] &l LS
ohdgh  ulple Wicwlbe Jlew ezl HeS
sy, e dmwy &l GH ol sbalsuwls
o 50 (Soielem Glrpiagn b aS 0uS oo oolaiul ool
5 S ed lageal wlsi g 005 )18 bLS,I JsSUge
b Sl 2olse Jlo me 50 5 05 sbml (rae SIS 25
Joere slaaibls O, l)dgl wiley Blos 4
Slacend ;3 (29 @iy bslxe g oo wilea
‘55‘..\3 9 ob; J]..S 6‘44‘\.\%5& O ‘) b
Weboo e g Pk 4z e SIS Hl sel 5 i o
N g_)La_c‘ I‘°5l'c 59 (5)10).3).3.5..45 6‘).3 u‘)oyl.: )‘ [V]
2 OS5 ol sladshe Sl oy G
Bl Gl 3 Geizpd g (e Slaptes

O JS8) [AY -] 09 o ooliin] coas pitanmw SV

doddo

S Cel (Sin g ple Sl Gl pene (Soy
Cawd L sasscan] plail b cl sl 5 pue i )] Ban
Sl By 9 9,59, £9 4 axgi b aS all e 4,
o> sl ol sl oolawl L fleys ( Sloyo Jolo Jols
(899> mé oaimd sla Jolw 5l eolaiwl L loys o lew
oS5y slaoan 5l eolitul wd; Jelse b leys
Sloyd 0 9 S8l ok « S sS la sl eslinul
EASRY INV-ATt
Sy30 0590l 45 (63,5 Ly g (pgh slrazll 51 (S
el oy locuoyd 5 a8 s 18 o5 fegh axg
Bl $U 6ysld w0s,S sl (Kb pole 0 Zdiy
(ol mlo 3 (Sbn psle »oedle 5,8 )
S loppgas  (pazis  slaghy,  ssles
S 5 Slse mpe lapantis 5 b Ko (publine
5 oA 6l 659k nl 5l IS e ojg el [¥T 5 o
Olpe @ w3l sladle jo oo (] &5 gpeb 4 S oo
Vs Glaghs, S5 L& mee glals

RN A f O RV PCE SR VPSS G S P PG IO

oolatwl b alex 5l oo lew 31 ool lojo

ool Ly o JgSge g laes! 5l ooleul b o aS ol (598

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

| - g " i i - - |
e sl o d ‘_:'J'I‘J Rasd s t_'.;_....\..___f_‘-l_e. U)l-"':ﬂ e ‘_,34_-‘\_“ |_‘=_}|-"L_-_' a0 iy le |_Q'.5 ul_._.._
S e i jl e b 535 e
L ET L
¥, \ !
|
|| P 5 "
| I L5 plaat 0 : s =
= oty sl s
t | - &
il -
i ; el gl ilsats
gyld g dy 56 Rlidl i
* J . \5;‘5-,_'\! J_.J.C-
e alf o I‘H—Cr-‘
/ \ =
A Y il e
&35
gple acBan liaoes s L llad opae Zadly o 5 opai by Jlas

i

ooy (SO s [ OT Syl 90,3996 pgai—) JCS

4 (S 35 30 (o s )3 gl (A5 Sl astes
CBLE 4 oy 5 G (G5 w3l e 0 gl ol
ol el Iyl Aibioo 920 5l e ey Sy o
@ el 635 50 (oras piian OIS lejs yo olu)l
P9y 0> St s 4 aSly oo g)ls 0508 99005 LIS
5 Shdgl 0 p)l5 ohg a4 gl (5y0k8 el gils Jigo
) SloaisS oanel (slogaly 31 slaJl o 5)ls Loy
Dyl calosils; e @
Sl NI sl ol slayles IS b &
ob 4 gl aisl asls en o mlis (5,5 wbe
A g siSul S> S ojlul cde 4y Jgore
Sl Shy (xhw by e goaste Lelse
0> Slhdsl g Baile jo IS g ojlail ( xdaus

o S Siedsn Slge (59, 2 53k Gl eek 059l

(o1 Tl Dl gl i alisee sloogy G,k 5l aslss
5 I Jelss fawd (e slodsle 2S5 G20
Do ploml S SaS Clacl (leys 5 g5lejl a0 s
5 et b Shy cde 4 Sl (S g0l
St gloarss jlgaal Gloys slagby, owlbid S,
9 S99 59,9 Cumols WLlgi oo ojlil g 550 @y dly a5
ol Bae cplpln IV axsl asls slaensT sl
Sluls gloys o @lydgl sladls Ol g, cdalllas
29 Ry Sljg,ld (i plgae 4 ©l)34i0

lye ol b plols cany o5 cwl il bbbl

VF e Jle @ oylad (Y 0y9d

&MJ&J’%?}\&N{:&‘:M


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

(RS s Ol Ld Blajys )3 O3 56 (adlows OV J1 Y - Y

@ Jie yob 4 sl axlpe SMie b Gl S350
G BB e slaoly 5 arslisl sl oYLl 5 b
FUSURICH S EICOW SRR I R  INSK g K RN oY
oS M) il LSas 5l ailys e YU S & ja8 L o]
ITT S555 oker i se 55 el ;5 spnge il
Sae Wilgd oo g SIS sl edy SeslS &l )34il
s N1 wsl asls jpa 053 ol 5o ol ol
o & 65 Gadideil Fesl Slidgl 4 o
Mo sl sl Jie plyie & a5l S35 e orae
s5magil et lo sy 095 550 b s 655 Bpae o
mo 3 5l s 1y sl o Shes 5 Sisbioo sk o)l
Iyv] ses
OIS ST Slam 3T B Glsie 4 ol oo Slgasils |l
~a5sS mals 4 ol oS T slaes 3T 0,8 eolaul
(Reactive oxygen species; ROS) y5uST Jld sl
5 anbese Bb om0 Sl oley Sae Ll il
Lo S5 o 5l e nlnle g oo 4528 (e
SSTAYY] el Jlass o] SWl jga> Sue 4 axg
Wit ok S35l O)ge a4 Sl gl slaptacn
W 1 sk oSome VLl 5l jeee LUl 3536 oyl
5 Wk (95l L YL el Gl e
2 AVFL Sigtse oS5 lag)ls (s i1 aal33l s
g Slopglo )3 e Sel 5 laJeuSol dbivl,
5 oM 55 bl s s wils VL Cenl
Jlozm! by it 5l 5l Cladlons a4y ol5 g 00g: 5,0

95U ol 5l iz e e Giuli8l ) She 4 g)ls o,

5 bddsyy i lbowwsSl abwy a4 bl
o cos DVF10] gt ansls g slolis bl S
aS amo o ol w1y Sy ol OLdgh oYU ez 4
Jlo ssb & 09 Jato )] gl &y ez sloais
odls Lo Jule duwl Sdg 3 L aS sel> gud @l,3gl
A Sl sla o jo SlownST ool Blaal gl p sy
55 allhn s 119 S 5 e s s
=55 ol ln ) Sop eanS cladlre sladiy
s 5 o, islagil 4O ol
po IV] wols 15 w30ulS K Sal 5 gllonngine
5 okl b b Olbysm (b b oo ool Ol)3eil i
e 5l WSlg oo gl Al 5SS il L
055 5% 6ok pley Dae 5wl bl o JLligwilglsSs,
gl 5> e bl sgzg  ax g bojgpal ST (B9)8
S35 el 0,5 Jfodle b ol oo JulisasT slo sk
sl ate b s s slasSse L
S ldgl joee am jo g 0l Sbialg 2SI uSon
2035525 Gosb 5 S35 055 en S (S50 S5
abanly b Jobe J2Is 5l 58 (cefgnand 5 0yl sla
Jie jsb 4 DAL aiiS o 30 G5he (55 0w j) i
Ls g9rd 995 005 S b (n el S b (Joko il
Lol wlg co yol cpl a5 oS oo low anlsl jgiiwgasl
oo V] aas joe e g s I gls g ldgil
O8> 5o odd ol Dlydgl Do SYeb 50,8 i
S5l 5 sl (slo ol 4y Sl g 5 Ll el
stssle S cul b sg5ie Jsho Jlosl po e JyS

)‘ oolazwl ‘:5}|O 6LD<LAL:).' 5;[.: plc e J..ol.‘> s»@)—w-»-‘

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

RA R

Oen 5 (S shu 3Me

ool 5l esliiad I¥e] Wpe o 3l 1 ST sla S,
slaba>de BB jeb a1y sass ol Al po &, 3450
Siro a8 Hloys ;oMb Oly3g5l 0 )5 ias o rals
as ol plas Gregh SOl oldel ojlasl a4 (S
0030 ] Al oz gl Yoo o5lail b M &l 343l
yogil O o3l b Olydgil ppen a5 Jljo ols als |,
(EXVINRE VST (g4 ARNSUU NSVUIRY % Sy UV D S P
Oldgl ojlasl 4 SlaST bl caols cplpls wigh
a ools oylis S s j0 i [¥V] o)l S
3mS1 S 15 s ol lS L ST o 3550 o5
Levl ols zals 1) o jige S e i jige ol gmnd 4o
Wb bl il Ken g Estevez lawgy a5 _dwgh o
S g sade 2| oy Sl3gl 3l
dd Lo lahse ;0 285 I cwyp 3550 SiRe
P et b G oy eSen ke boolidsl
) 5o Gemes il sire A 5l b cel zals
SbsY Ll b e sladske e g e Gios
slasho Sy a5 0l osalive 5wl (o))l L5900
0,596 cnl b jles Sl e (BLal olebisls 5l (80 (ooae
Sl lgie 4 olg oo Slgegil 5l LYA] il pals
smas olSiws o ey (o A3lae gl 5 eams Jla]

abuly & o5 Jsl a8 Ly [rr] o5 eslanal g
0391 ool Cuibge (gie sl sbo slir g i) 50 (g
3e85 Wb (6,8 5k sy ¢ Foul 3)lg0 4 axgi b Lol ]
5 eslatul (3:3s (spSban 5 ol ates 5 Jolo o 3
Irel sssce slsn o5 Jl glp <ldgl Sy

39 50w 3550 31 eolaul a5 wisls lis Slads

sl Sl Lawgs gl olulid 5 5ol sl olse
Lvo] ssi oo oolinnl JLbigwiTeSls ) pimmms
o 9 635 p0 (omas oiwd Wla L duw b

L3Bg,Sle 90 5,50 it (S95 S d975 S &
2 ke bl oSl 5 ows ol slacidl o
O g odle des 0 7 GUS A (635 e omas ol
mas s ;o LSy sladobe 0 ond B35 Slge
P @osls cow o8 Cl Oglite Jaze g 555
DS el S 1al Sgs o ol 90 (il a5 g,
smas oSiws (o @S conl cpl oy g0 ol slaglas
2 odle Wl e g (55leil (ol lagmsST (655 e
S Wl dezy helss 350 (oras olws 5
wilewigd ST ey gl il
Folo B Sile e ;0 a5 LSS giel 5SS
I¥Pl 5ls sgam (655 5o (omae olSiuas
G 30 as ol g lowr Loy 5o )34l
]

S ged s Glayog pas S a5 Gk A
Sy Sl Sodels e S g ded e Sbml e
wibioe e a8 ;0 gl oBdle 5 (Ko ol (sla IS0,
J sbaiss e Jewily @il 5l S YV
pr 9 Oy SL3gh Al 1) (ghme S )5 (5]
cde s (Cerium oxide nanoparticle; CeONP) oS
SloaisS Jlganal slagewl (i wg  SlasST 6l cools
ool VAL Wlosgs s3ie S Loy 5 See sl

g 0isS oo ol |y SlownST 5T slaes 3T codlad &, 3450

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

(RS s Ol Ld Blajys )3 O3 g (adlowe O 51V - YV

S o cdablone Lo adelal b oot Wl guslonnST o il
Sl ye 2 ST e 50,3580 SIS Eaghy cnl o
e Sile oyg5 sl o ead aslil KUK
(Brain derived neurotrophic factor; BDNF)  JUS.
o ,90 (Extracellular signal regulated kinase 5; ERKS) 4
Sdgyinyg QR ol Cessas gl 5 285 3 o)z
e S e Wlgige oS (ole lpie 4 Olyd9l 0l
on [FY] 5,5 a5t a8 s |, e sla sl iy
565539509)9 3 (ST BT olss o) Ke g Das otz
R s 2550 #58 Glacaml 10 ST o o 3530
0,396 (ol b jles aS ol cvnline Gudsd opl jo adsls
Jloaml si oo gl (e ladshe Gl 5 05 oo
aile oy @lize glacud b 0smg a5 04d oo 00l
Joe GlosaST 1 SO lgie a0 ailgs o Cedt 4 Cedt
ly-] &S g0 b sl olyT sla JSGl, g 08,8
O3 & Olfse B adshel (glacnsisyy gazs Jalse S
G ORI L aS 0 0 )Lal T g e sz 5 lo
Gk 5l ales o Olydels Ley] Ngdh oo 0L e o
kg Bd gl Sl e polaisl lasigs
w o Jieb [FF] aus 6 Fsl> o] wollach o Slae
(9 SS e 4 mogwl Cubl ol s)lul e
Syge bagls wile Jld slge 335 5 Vb (5,0 <Ll
&y sl 5l 5 el gilom 5o ailasd S )18 azg
3950 ool Ly wiglial SlacsMy oz 5l (5255l
ol IT sylom 2 0,5 ly3gil i 1 a8 Lsmgyy 5o [F0]
)35l ok a5 ol (LA gl (2855 JIF oy p 3590

e o g 00,5 Joo 9zl S aiilen WilgE oo 0,8

g 0ud Hlee Wigd oo (oal ol e &5 o Judg 55 oS
358 6ySslr e sladas p e wad el
3 Nestin sy Gial38l 45 ol oads ools oylas [Y0]
ol oz el 5 ol I ey (oo slapeanilSe
9 b (orae olKiws by adgl Jolie (b jo (g n
Gl e [Y7] 0t e Lo ol ke 4 655
L oskes By 1y Nestin oaisS lo sloJobo slass
asly lid (g S s b Jaw Ho 0, Dl 3gl
AT 55 215 09y 5 Slidgl ol il 5l (Sl a5
[vy
sl

csi9al,8 5 lews L (Alzheimers disease; AD) o]
sl 5o I¥ Al 39,00 Sl jlows 358 25 sla o Ulss
203 0 £y g3 @By 4 aladle Pl bl Jsene ;5b 4,
s id 5 celie pleys b ocde SO ailanlie
&S WS (o a1y asyd ol e So9laezr Saled
iz Gl il lawg oul el golannST il
35 0asS Cusli Lol Jelse alaz Sl cenl S
If] asl oac

ot aizlidy Jalse 51 (o gasshel slaSH gacs
om0l @iie slocand slad o 4 Ceul ogl3lT sl
Akl 5 5 alRaloj] sladaze o g 05d 0 il
DRV sss e ool aise jo elidT il gl L
aS asadl o 0 sle iegh o )Ke» ¢ D'Angelo

Jlie ;o sime slayg,9 5l anST o SlH3gL L e

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

VoY

Oen 5 (S shu 3Me

Uls 45 5, S 1) emiaSLl olom loys sl
LY Y] cisls Gonne lays ey 5o losill

5 Loygyg piiSeny 55 2 1 b ol aesT S350
ol b Gl 5l 4 2 ST sla sl
SUls wls ebu (e ol 5l ey oogys spdy
Szl by gl onl ST Bl S35l
2 e ot I s adshe obs, 5 lacessy)
oS Sy aile 655 0 s olKis Slagls gaslias
Wil aeie pelill g g0 (sie slojsegi (Srre (SiSs
5 sl sl ool 15 51 L JLes con sbaoys,ss LY Y]
Wl 5l ke @il 4 o9 o Sles Sene 9 e
S oupdl ghe dsr 5 Selple Glayes S5
Sl (13955 ¢ (Adenosine triphosphate; ATP) olaws
Nicotinamide  adenine WgilSy g sl
—so e g oldgil e Sg 3l (dinucleotide; NADH)
9> Ogmailimg o 3)ly Jlie plsie 4 LOY] wsl
e Sgge 0 2lmme Glaige (a4 Wb ol 34l
10F] el osgy 550 3matsS s 5 pal3lT (5 lowe

o 39 45! Jailo

(Multiple  MS) 59,0500 Jolle cle ax 51
g Ju8 5l b asy oo Hhaiay Lol casl ansLil sclerosis;
WDl yo e w2l )y s wSl lme 9 5 OVl
e Sl MS (hless )0 atee Jolge 5 Sy 5 lacigae
g S len S350 0alS Jlanal sl iy o2,
2 obzee el slhanlp oyse o s Sl

oy o 3 2! s b o MS 00] cans s

2ol soliiul ams )8 gh soSgliel (sla b JSis
e wlgice el low Gleys (sl @lydsil
oS wols plias Ll 5 Dowding I [¥7] s &8s
Cedty Ce3+ > o ailys oo dunST oy 3450
=091 00 o 3l 4 3B S5 cnl 4 g s Ll 055
Ol Gz s (59008 ST 5 aeS] s sla
Blo g anl oo zoa (5,05 e Sy sLas o )34k
Sl Caens Sl 0 (gyuiS et LSl L0l 8 )
o3 ST (o o0 S350 ol s 09 oo L S ghoal
0,066 pl lawg ooyl Hles g ails SlausT ol
sl )0 oae Gladsle S g oy 5l Wlg e
Lev] wis 6,55l
oSl

Jsle » Gowe (Parkinson's disease; PD) OgmiaS )b
Oyl [FAL 0138 o 13l (50 S5 ,ialygo sl
Jmss ysb & o el ya Jolge 51 lele azy L]
ool s jlams o I3 J...sb oo 1y Jlo £0 oYL o 3
5 oS5 5o PS5 4 e S5 yeliss sl
3 Glasgamme py G, o0 AT 4 [¥al Sg oo aladl>
2 42,81 S s Jlo |y A g3l 5l (55 o e
Loovol coss asas BB 31 6ol o)lge ST
S5 sl jsbie 4]y Sldgl p (e (SB9) OIS ARe%
OpS ok Solom Slom sladae )3 (oae o5
Sype e 5l 0)00 slag; gl Dl JUil sl

(Sloyd 0F 2 s s,y 9,0, opl sl )8 solail

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

(RS s Ol Blajys )3 O3 U (adlows O 31N - Y'Y

Ol gy sbalae a4y a5 Jlgl s g bl calid el
SIS Bas g ol S8 Gialay b Bas by wlgs e
s Glad |y s (Sl Wg) 9 S ()l (@50
opgyodol ozee alaelogl 5l eolitul (idos
ailosls ;Las MS ode dge ;0 (loassS jlgal slaguly
[sv]

2 ST oy 0,396 5L il Ses o Eitan
P ey Slp s sladae o Gl 253 )len
3k b gyl jlews sols las MS S ps (6l L]
5 &3S o omac olKiws duhw ool 4 ol g b WD
L9Y] ols 2alS 1) 655 10 (omac olStws Sleall
o (smas 0w gl ployd 53 w04l

Slasl ooy ;o il Glapusile aSinl 4
esin J5Syn (sl i 55 55 o 2 e
ssb @ b JUSs alanil B5e laanl b ol 5o il o
Slaghs, 5 el b K% giSes b L Do
sk 3o bays solars] Gis b ol asile polacs]
wolasl lagob ol 5l eoliiwl L g guae b
elge oS sliy] (2 sz sloanTd pl o wuilsi e
ool 05 Jaome Glacl el co Wl o g30ake
0951 50 Gt o ATl 2 oMl e lasl 4,
50 P s Blg5 o g o 00 ol (slayg,e
L9F] 05 55 oy T b Lo o slaplail o Sloe

51 ool b Bus olail 45 ol 0is ool Lt o394l
Sogys 9y 2 SRl Sl Sdyy slayeSl wa s

lygye ol sl g i Jolge cpl (a0 a5 o)ls 35 >

Sl VoS )0 )0 psas & G35 0 ras Sl
30 Oebee ol ol cws I g oo e &S
Sl o150 45 (g )lews olsie 4 MS (g las adg) iy las
Wgdbor 003 ks 4 cawl 5 o3 oS, b
A5 Ogeken Y51 G 53 yle 0ol 18] abise iiogs
o mlolid Baes ol oad ol Bl pulpw 5o
el Jlaw (b anles g (Sop aile ool p (55l
adlae sl @08 & lew ol OVl ssn
odd has (orac olwd 3)50 )0 B2 5 (SH9lgigen
(Magnetic resonance MRI) ;I oolaiwl b 4 <ol
Sl Jelse a0 mul Sbj)l 5 pasas imaging;
aoly BB Soselem Slge O3l [OA] 595 o comin
Jioms JUEl o oYL L 2Ulg &S wies 3,
5 Sl sboetisy Jlail 4 SeS g gl wedas
Ol Jle olsie 4 0yl 00pd ol sl (55lusl
5 S 1, MS (6 lens 2] &dgil ) eslinul b axiuilys
ol slacsiass @l L [oa] wiss mals |, T )lse
Iy 2Ulg ol Slydgil wls ss2g pol> Jbo jo oS mhaw
Jolse b laeSdge 5 (st lag)ls Lk 4 a5 W)l
Oz e hed |) SealSs el el partis
Ol il lge el 4 G R S8 o3l
S 655 0 o olfws slags lows 53 Logas 3,
[5-] el 600,55 5 55

5 adgi il g SoLb S, o s by sl
o JW 4 e MS s Jld 5ST slaaiss peas
Sedse o miasSdl ;5 jenml obul o sy Sl

Sloynls s sloailele ;5 bpg;elsil 5l oslizul [51]

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

AR A

Oen 5 (S shu 3Me

L oge 10 GilwJoe aigS pl |5 isS co oolaiwl alies
LoV] el cnd ol Las

st 2 1y AT sy 0,358 51 o] Sen 4 Soluki
e ol Jlisay (8l Sl 5 S5 0 Slee
e Mgy Sy WO (o (2o hge 50 Sl
o b oosd jles slaog S )0 (5> o Sles 35 g
o8l o)l (e job a4y JyS 095 b avylie jo apus]
ooyl S35 3 45 (6,50 addllae o imes [N 0] 2l
sl 5 JLbisnl glo sk (59, » ol sl gilags]
STy 0,39l &5 WD atiie WS (wyp (e
ke Slasl preyi )0 g ooy (2alS 1) la sl 550
G2l L 5 598 sladshe <l alidl [5] el S5
e (ST Bl ool Sl g sslansT ol
KVOU. 1 IUOWICH .41 FRCSY S ISP SR VRN RV §
) OS] JUsd sloaisT g ol oo o)y by jor wSlgi oo
05 5 sole cpl b wmes Vo] ans Cis
g e ol wb slaop )5 (mas g s
G2l Jo S mhw falS o5 5L ws Sl 3L e
DT st onss 00l oays el cdl a4 Sws el

Sl ol glp g0l sl @l)3eil ple> Jdo &
“Jesdse 51 (S ol gy (Sah p0 ployd g (parsiis
gl Sloys 5 sanids oo 5 gl atuy clo
Fu e @ |y g ,lo Wil oo a5 sl cnedoline

LAl (7 US) 9o Ggms cmabline (ylage 5l ooliiud L

Sidsyi Jelse onl 5l g5 olael coml b ol (Sl
boiygys S ey odle S)lge Fter )0 45 Wsl oo py e
ST Ival oy, 00 Judow 58 Slas! opl b Las e pludl
o> 5l ol slageSyule 5 ol Gl o], as
slslen 5 Gy eSS ol o &5 cul SBL]
Jud sy sl s ) e
S5y oiles  (Reactive Nitrogen Species;  RNS)
Jed slaies udg e (Nitric oxide; NO) aS|
5 55| & 7 Wl o a5 Sl (93150 alaz 5] (S
Ivl s Jsbo S 1o
Jolos pos rme Clacl i log i Jlioay
o] S5 6l i lagl il 5l (SO ledlas
ol sl JIGsl, sy .ol o 5 Al S P 9 09,lg
oas g NOUOR) IRV VS S Julge Sl s as lgl,8
Jro Jobo sloccnl coms Wil oo wgd oo 0l oac
(Deoxy 4 comwl (Jolo slaitigy a4 caml
30 yetd g slié anwlonS| aibonucleic acid) DNA
9 alize glagslon bl s g 0l oy o
UG AUCHUNC IV [ INSVORICH IR FIYE SR gPSIRC I P2
e ol)'T Sl JSool, wilgs co azmcd jo 5 oa Qj P
&)y Gleie 4 wlgsse Bayb cnl 5l s WS Qi 1) 65
BUNST IR WIr ol)’—l s Sl b ablas gl omwlin
oliie a5 el S8 @y oY [FF] wil ceas oo
Ol 4 Slew cuas | Jgene b 4y arme Clasl

loyes 5l ooliul b ceas meoy sl Slilllas i, S

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

S g Dl Olay3 53 D13 Aablows 131 - VP

Hepe slaanild
mabrlio Syd g6 s § (SlU6S U7~ F TS

Lov] (¢ Uss) ol oo, anl a4 ases Glac! poe
e YlsS S5 woly liad oS Gegh e
Sial8l el ol a1 ol,35 4y Sidg g5 slo 55

Ira] Wloass Jaome Slacl 840 5 s lby

i . I S
e | II '{/I iJu'})"" F wi‘“J"' L I.‘L""]J’.jj-r

e 51 g geai

0223 ool 2l Slall 5 ez 5l okl 35
) S HlS a4 imes WS 0 6 S ol
Foe Jogm b aigh oo oolaiwl gl sisu 3 oLl sl n

50 omabline &l)39l a5 (g5l SO o g ol Jelge

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

O1)en 5 (S sho 3V

L ST

ol e 90505 Al b udrliio CH3I9IE 35 20 0D 1 gucti 33 & 39l . cuilrlisio 339l a9 it pyso i <G 2T~ S
G 0 it k0 T NG9 9 iy it [35] o it Rl Iyt (S S § punolito Olieo St f 9 oy

LIS Gl 5 505 ot o S 515 s
osm¥yers IV sl lapgmilingugil sblse
wile il laopls sl Wigoe 55 eSS
i 9 9l Jigd 9 o ppgal (Gl paris

IV] 6,15 )13 ool 5,50 2l

Jelse 51 oolitu] (cras s ool JLis @

5 col 5SS lp cmlie pliel SO 93559 54,90
Slere a4 Sl3gl 51 ealaiwl 639 pel (ol co pivmoms o S
WS IR Ay 3)90 00 ok 4w el S
o g SlasSl T caols cde 4 &l 35l Sy ol
Pl slh Bl co,y s bt sla S
slogty, Oldgl IS sk 4 aies 9SS 09,9
@l Jolye )0 5 oS ates gloansS jlganl Sloyo

al> ol o 00 ,xS Slallas (38,5 a5 o b Lol casiws

LU b Sslw ras Wgy aidl s o Siags
o Sllg> 5 09 3850 CajealSal L oond (>l)b
S s 1397 005 035 Wigey B9 (nl b o] Sl o
395 51 503 sloog 5 4 s (55 i (omas plo Culan
a5 o odslie oiogly )0 uied Lve] Slesls ol
5 oo Ul Sle & So5le 3 (g9, D3l 092
Sladobe 755 glalaadsn job a4y 623y o P S
IV i o aalidl ) vac
STy Gileainge b ae M 0 plaedils
s alool 1y lasl grey (So,m0 gyl 5 ol,3sik
SUlo) &5 (Sl g i S lsie 4 Db 350
Slacl g3kl sl p loasS lgansl oole woanl (S 2l
o smas s glagg;lan 5o lo¥l dlioe (shaeme
2 b oals SS dagy eyl 31 oolial b olyicos

oS Sy b mble B SG  g, sheen o5l

VF e Jle @ oylad (Y 0y9d

aw)‘;,:ﬁf,m\imw


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

(RS s Ol Lo Lo s )3 013 b (dlwe OI 51Y - YA

W3l mae Olule Sl o e Sl Jalse

IS olse 4 oanl 3 Sleys 9,Sug, cnl Sg,ee Ll

References

[1] Heckman KL, DeCoteau W, Estevez A, Reed

KJ, Costanzo W, Sanford D, et al. Custom
cerium oxide nanoparticles protect against a
free radical mediated autoimmune

degenerative disease in the brain. ACS Nano

2013; 12(7): 10582-96.

[2] Kanwar JR, Sun X, Punj V, Sriramoju B,

Mohan RR, Zhou S-F, et al. Nanoparticles in
the treatment and diagnosis of neurological
disorders: untamed dragon with fire power to

heal. Nanomedicine: Nano, Bio and Med

2012; 32(8): 399-414.

[3] Amin KA, Hassan MS, Awad E-ST, Hashem

KS. The protective effects of cerium oxide
nanoparticles against hepatic  oxidative
damage induced by monocrotaline. Inter j of

Nano 2011; 11(6): 143.

[4] Zhang CY, Lu J, Tsourkas A. Iron chelator-

based amplification strategy for improved
targeting of transferrin receptor with SPIO. C

Biology & Therapy 2008; 19(7): 889-95.

[5] Hoshyar N, Gray S, Han H, Bao G. The effect

of  nanoparticle size on in  Vivo
pharmacokinetics and cellular interaction.

Nanomedicine 2016; 1(1): 673-92.

[6] Liying H ,Yumin S, Lanhong J, Shikao S.

Recent advances of cerium  oxide
nanoparticles in synthesis, luminescence and

biomedical studies: a review. J of Rare Earths

2015; 3(3): 791-9.

[7] Modi G, Pillay V, Choonara YE, Ndesendo

VM, du Toit LC, Naidoo D.

Nanotechnological applications for the

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

\

-Yq

Oen 5 (S shu 3Me

(8]

treatment of neurodegenerative disorders. P in

Neurobiology 2009; 8(8): 272-85.

Gener P, Gonzalez Callejo P, Seras-Franzoso J,

Andrade F, Rafael D, Abasolo I, et al. The
potential of nanomedicine to alter cancer stem
cell dynamics: the impact of extracellular

vesicles. Nano 2020; 21(15): 2785-800.

Asadi A, Zahri S, Abdolmaleki A.

Biosynthesis, characterization and evaluation
of  the  supportive  properties  and
biocompatibility of DBM nanoparticles on a
tissue-engineered  nerve  conduit  from

decellularized sciatic nerve. Reg Therapy

2020; 32(14): 315-21.

[10] Soluki M, Mahmoudi F, Abdolmaleki A,

Asadi A, Sabahi Namini A. Cerium oxide
nanoparticles as a new neuroprotective agent
to promote functional recovery in a rat model
of sciatic nerve crush injury. B J of

Neurosurgery 2020; 14(5): 1-6.

[11] Sedaghati T, Seifalian AM. Nanotechnology

and bio-functionalisation for peripheral nerve
regeneration. N Re Research 2015; 21(10):

1191.

[12] Liu G, Garrett MR ,Men P, Zhu X, Perry G,

Smith MA. Nanoparticle and other metal
chelation therapeutics in Alzheimer disease.
(BBA)-Molecular B of Disease 2005; 174(1):

246-52.

[13] Hider RC, Roy S, Ma YM, Le Kong X,

Preston J. The potential application of iron
chelators for the treatment of

neurodegenerative  diseases.  Metallomics

2011; 12(3): 239-49.

[14] Zhang C, Zheng X, Wan X, Shao X, Liu Q,

Zhang Z, et al. The potential use of H102
peptide-loaded dual-functional nanoparticles
in the treatment of Alzheimer's disease. J of

Co Release 2014; 19(2): 317-24.

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

(RS s Ol LD Blajys )3 O3 U (adlows OV J1 Y - ¥

[15] Abdolmaleki A, Asadi A, Ardabili M, Namin

I. Importance of Nano Medicine and New
Drug Therapies for Cancer. Ad Ph Bul 2020;
12(3): 112-18.

[16] Trombino S, Cassano R, Ferrarelli T, Barone

E, Picci N, Mancuso C. Trans-ferulic acid-
based solid lipid nanoparticles and their
antioxidant effect in rat brain microsomes.
Colloids and Surfaces B: Biointerfaces 2013;

10(9): 273-9.

[17] Huang M, Hu M, Song Q, Song H, Huang J,

Gu X, et al .GMI-modified lipoprotein-like

nanoparticle: Multifunctional nanoplatform

for the combination therapy of Alzheimer’s

disease. ACS Nano 2015; 36(9): 10801-16.

[18] De Boer A, Gaillard P. Drug targeting to the

brain. An Rev Ph Toxicol 2007; 4(7): 323-55.

[19] Jeon M-T, Kim K-S, Kim ES, Lee S, Kim J,

Hoe H-S, et al. Emerging pathogenic role of

peripheral blood factors following BBB
disruption in neurodegenerative disease. Ag

Re Reviews 2021; 41(10) 101-13.

[20] Das M, Patil S, Bhargava N, Kang J-F, Riedel

LM, Seal S, et al. Auto-catalytic ceria
nanoparticles offer neuroprotection to adult

rat spinal cord neurons. Biomaterials 2007;

2(8): 1918-25.

[21] Germain M, Caputo F, Metcalfe S, Tosi G,

Spring K, Aslund AK, et al. Delivering the

power of nanomedicine to patients today. J of

C Release 2020; 32(6): 164-71.

[22] Gallud A, Kldditz K, Ytterberg J, Ostberg N,

Katayama S, Skoog T, et al. Cationic gold
nanoparticles elicit mitochondrial

dysfunction: A multi-omics study. Sc Reports

2019; 11(9):1-19.

[23] Lee CS, Leong KW. Advances in

microphysiological blood-brain barrier (BBB)

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

IRAA

Oen 5 (S shu 3Me

models towards drug delivery. Cu Op in

Biotechnology 2020; 6(6): 78-87.

[24] Sarkar S, Levi-Polyachenko N. Conjugated

polymer nano-systems for hyperthermia,
imaging and drug delivery. Ad Dr De Reviews

2020; 16(3): 40-64.

[25] Wu Q, Yang L, Wang X, Hu Z.

Mesostructured carbon-based nanocages: an

advanced platform for energy chemistry. Sc

Ch Chemistry 2020; 6(3): 665-81.

[26] Tamtaji OR, Mirhosseini N, Reiter RJ, Azami

A, Asemi Z. Melatonin, a calpain inhibitor in
the central nervous system: Current status and
future perspectives. J of Cel Physiology 2019;

23(4): 1001-7.

[27] Tapeinos C, Battaglini M, Marino A, Ciofani

G. Smart diagnostic nano-agents for cerebral
ischemia. J of Materials Chemistry B 2020;

22(8): 6233-51.

[28] Dong X, Gao J, Su Y, Wang Z. Nanomedicine

for ischemic stroke. Int J of Molecular

Sciences 2020; 2(1): 76-80.

[29] Estevez A, Pritchard S, Harper K, Aston J,

Lynch A, Lucky J, et al. Neuroprotective
mechanisms of cerium oxide nanoparticles in
a mouse hippocampal brain slice model of
ischemia. F' Ra Biology and Medicine 2011;

5(1): 1155-63.

[30] Guan Y, Yao W, Yi K, Zheng C,Lv S, Tao Y,

et al. Nanotheranostics for the Management of
Hepatic Ischemia-Reperfusion Injury. Small

2021; 22(11): 210-17.

[31] Fan C, Joshi J, Li F, Xu B, Khan M, Yang J, et

al. Nanoparticle-Mediated Drug Delivery for
Treatment of Ischemic Heart Disease. Fr in

Bio and Biotech 2020; 11(6): 234-39.

[32] Zavvari F, Nahavandi A, Shahbazi A.

Neuroprotective effects of cerium oxide

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

(RS s Ol Ld Blajys )3 O3 g (adlowe O 51 Y - FY

nanoparticles on experimental stress-induced
depression in male rats. J of che

Neuroanatomy 2020; 10(6): 117-129.

[33] Estevez AY, Erlichman JS. Cerium oxide

nanoparticles for the treatment of neurological
oxidative stress diseases. Oxidative Stress:
Diagnostics, Prevention, and Therapy: ACS

Publications 2011; p. 255-88.

[34] Yan C, Quan X-J, Feng Y-M. Nanomedicine

for gene delivery for the treatment of
cardiovascular diseases. Cur Ge Therapy

2019; 19(9): 20-32.

[35] Zhao M-Z, Li Y, Han H-Y, Mo L-H, Yang G,

Liu Z-Q, et al. Specific Ag-guiding nano-
vaccines  attenuate  neutrophil-dominant
allergic asthma. Molecular Immunology 2021;

12(9): 103-11.

[36] Kutlu O, Ross AE ,Schaeffer EM, Gratzke C,

Stief CG, Strong TD, et al. Increased

expression of nestin in the major pelvic

ganglion following cavernous nerve injury.
Inter J of Impotence Research 2012; 2(4): 84-

90.

[37] Zhu D-J, Liao X-H, Huang W-Q, Sun H,

Zhang L, Liu Q. Augmenter of liver
regeneration protects renal tubular epithelial
cells from ischemia-reperfusion injury by
promoting PINK1/Parkin-mediated

mitophagy. Fr in Physiology 2020; 1(1): 178.

[38] Liu F, Mahmood M, Xu Y, Watanabe F, Biris

AS, Hansen DK, et al. Effects of silver
nanoparticles on human and rat embryonic
neural stem cells. F' in Neuroscience 2015;

11(9): 115.

[39] Nicholas LH, Langa KM, Bynum JP, Hsu JW.

Financial presentation of Alzheimer disease

and related dementias. J I Medicine 2021;

18(1): 220-7.

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

SfY

Oen 5 (S shu 3Me

[40] Tian D-Y, Cheng Y, Zhuang Z-Q, He C-Y,

Pan Q-G, Tang M-Z, et al. Physiological
clearance of amyloid-beta by the kidney and
its therapeutic potential for Alzheimer’s
disease. Molecular Psychiatry 2021; 22(11):

1-9.

[41] Vaillant-Beuchot L, Mary A, Pardossi-Piquard

R, Bourgeois A, Lauritzen I, Eysert F, et al.
Accumulation of amyloid precursor protein C-
terminal fragments triggers mitochondrial
structure, function, and mitophagy defects in
Alzheimer’s disease models and human
brains. Acta Neuropathologica 2021; 14(1):

39-65.

D'Angelo B, Santucci S, Benedetti E, Di

Loreto S, Phani R, Falone S, et al. Cerium
oxide nanoparticles trigger neuronal survival
in a human Alzheimer disease model by
modulating BDNF  pathway.  Current

Nanoscience 2009

[43] Yiannopoulou KG, Papageorgiou SG. Current

and future treatments in alzheimer disease: an
update. J of C N system Disease 2020; 11(2):

117-27.

[44] Lang J, Zhao X, Wang X, Zhao Y, Li Y, Zhao

R, et al. Erratum: Targeted co-delivery of the
iron chelator deferoxamine and a HIFla
inhibitor impairs pancreatic tumor growth.

ACS Nano 2019; 13(2): 2176-89.

[45] Yin Y, Hu B, Yuan X, Cai L, Gao H, Yang Q.

Nanogel: A versatile nano-delivery system for
biomedical applications. Pharmaceutics 2020;

1(2): 290-99.

[46] He Y, Li H, Fei X, Peng L. Carboxymethyl

cellulose/cellulose nanocrystals immobilized
silver nanoparticles as an effective coating to
improve barrier and antibacterial properties of
paper for food packaging applications.

Carbohydrate Polymers 2021; 25(2): 117-126.

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

(RS s Ol Blajys )3 O3 U (adlows O 31 Y - Y

[47] Dowding J, Song W, Bossy K, Karakoti A,

Kumar A, Kim A, et al. Cerium oxide
nanoparticles protect against A B-induced
mitochondrial fragmentation and neuronal cell
death. Cell Death & Differentiation 2014;

2(1): 1622-32.

[48] Armstrong MJ, Okun MS. Diagnosis and

treatment of Parkinson disease: a review.

Jama 2020; 32(3): 548-60.

[49] Balestrino R, Schapira A. Parkinson disease. £

j of Neurology 2020; 21(7): 27-42.

[50] Jankovic J, Lang AE. Diagnosis and

assessment of Parkinson disease and other
movement disorders. Bradley's N in C Pr E-

Book 2021: 310.

[51] Tan E-K, Chao Y-X, West A, Chan L-L,

Poewe W, Jankovic J. Parkinson disease and

the immune system—associations,

mechanisms and therapeutics. N Reviews

Neurology 2020; 22(6): 303-18.

[52] Ping Y, Li F, Nan S, Zhang D, Shi X, Shan J,

et al. Augmenting the Effectiveness of CAR-T
Cells by Enhanced Self-Delivery of PD-1-
Neutralizing scFv. F in Cell and Dev Biology

2020; 12(8):803-12.

[53] Mahmoudi M, Sahraian MA, Shokrgozar MA,

Laurent S. Superparamagnetic iron oxide
nanoparticles: promises for diagnosis and

treatment of multiple sclerosis. ACS Chemical

Neuroscience 2011; 8(2): 118-40.

[54] Bettazzi F, Ingrosso C, Sfragano PS, Pifferi V,

Falciola L, Curri ML, et al. Gold
nanoparticles modified graphene platforms for
highly sensitive electrochemical detection of

vitamin C in infant food and formulae. Food

Chemistry 2021; 34(4): 128-132.

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

AR A

Oen 5 (S shu 3Me

[55] Bar-Or A, Pender MP, Khanna R, Steinman L,

Hartung H-P, Maniar T, et al. Epstein—Barr
virus in multiple sclerosis: theory and
emerging immunotherapies. Tre in mol

Medicine 2020; 2(6): 296-310.

[56] Patel T, Zhou J, Piepmeier JM, Saltzman WM.

Polymeric nanoparticles for drug delivery to

the central nervous system. Adv Drug

Delivery Reviews 2012; 6(4): 701-5.

[57] Filippi M, Preziosa P, Langdon D, Lassmann

H, Paul F, Rovira A, et al. Identifying
progression in multiple sclerosis: New
perspectives. Annals of Neurology 2020; 8(8):

438-52.

[58] Inojosa H, Schriefer D, Ziemssen T. Clinical

outcome measures in multiple sclerosis: a
review. Autoimmunity Reviews 2020; 21(9):

102-12.

[59] Zhang Q, Dai X, Zhang H, Zeng Y, Luo K, Li

W. Recent advances in development of
nanomedicines  for  multiple  sclerosis

diagnosis. Bio Materials 2021; 14(8): 22-31.

[60] Ganipineni LP, Danhier F, Préat V. Drug

delivery  challenges and  future of
chemotherapeutic nanomedicine for

glioblastoma treatment. Jo of cont release

2018; 28(1): 42-57.

[61] Greish K, Mathur A, Bakhiet M, Taurin S.

Nanomedicine: is it lost in translation? Ther

Delivery 2018; 11(9): 269-85.

[62] Pujol-Autonell 1, Mansilla M-J, Rodriguez-

Fernandez S, Cano-Sarabia M, Navarro-
Barriuso J, Ampudia R-M, et al. Liposome-
based immunotherapy against autoimmune
diseases: therapeutic effect on multiple
sclerosis. Nanomedicine 2017; 14(12): 1231-

42.

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

S s Sl Olay3 53 D13 5 Aablows 131 Y - FF

[63] Eitan E, Hutchison ER, Greig NH, Tweedie D,

Celik H, Ghosh S, et al. Combination therapy
with lenalidomide and nanoceria ameliorates
CNS autoimmunity. Experimental Neurology

2015; 27(3): 151-60.

[64] Ghayour MB, Abdolmaleki A, Behnam-

Rassouli M. The effect of Riluzole on
functional recovery of locomotion in the rat
sciatic nerve crush model. £ J of Trau and

Emerg Surgery 2017; 4(3): 691-9.

Santos-Sanchez NF, Salas-Coronado R,

Villanueva-Cafiongo C, Hernandez-Carlos B.
Antioxidant compounds and their antioxidant
mechanism: Inte Lond UK, 2019; 12(4); 22-

31.

[66] Lewin SL, Utley DS, Cheng ET, Verity AN,

Terris DJ. Simultaneous treatment with
BDNF and CNTF after peripheral nerve
transection and repair enhances rate of

functional recovery compared with BDNF

[67]

[68]

[69]

treatment alone. The Laryngoscope 1997;

10(7): 992-9.

Ghayour MB, Abdolmaleki A, Rassouli MB.

Neuroprotective effect of Lovastatin on motor

deficit induced by sciatic nerve crush in the

rat. £ J of Pharmacology 2017; 18(12): 121-7.

Radosinska J, Jasenovec T, Radosinska D,

Balis P, Puzserova A, Skratek M, et al. Ultra-
small superparamagnetic iron-oxide
nanoparticles exert different effects on
erythrocytes in normotensive and
hypertensive rats. Biomedicines 2021; 11(9):

377-84.

Hooshmand S, Hayat SM, Ghorbani A,

Khatami M, Pakravanan K, Darroudi M.
Preparation and Applications of

Superparamagnetic Iron Oxide Nanoparticles

in Novel Drug Delivery Systems :An

Overview. Cu Me Chemistry 2021; 12(8):

777-99.

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

-fv

Oen 5 (S shu 3Me

[70] Mottaghitalab F, Farokhi M, Zaminy A,

Kokabi M, Soleimani M, Mirahmadi F, et al.
A biosynthetic nerve guide conduit based on
silk/SWNT/fibronectin nanocomposite  for
peripheral nerve regeneration. PloS one 2013;

12(8): 74-81.

[71] Alghani W, Karim M, Bagheri S, Zaharinie T,

Gulzar M.  Formulation, tribological
performance, and characterization of base oil
with ZnO, graphene, and ZnO/graphene
nanoparticles additives. Mat und

Werkstofftechnik 2020; 5(1): 1515-32.

VF e Jle @ oylad (Y 0y9d

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.20.9.1027
https://dor.isc.ac/dor/20.1001.1.17353165.1400.20.9.2.8
http://journal.rums.ac.ir/article-1-6049-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.17353165.1400.20.9.2.8 ]

[ DOI: 10.52547/jrums.20.9.1027 ]

(RS s Ol Lo Lo s 53 013 b (dlwe OI 51Y - FA

The Protective Effects of Nanoparticles in the Treatment of Nervous System
Injuries: A Narrative Review
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Background and Objectives: Nervous system damage causes many economic costs annually. Although many
efforts have been made to treat these injuries, nerves are not yet completely regenerated. Primary damage to the
nervous system is followed by a series of events such as inflammation, increased oxidative stress, and the spread of
damage. Oxidative stress caused by an imbalance between the production of free radicals and metabolic reactions
can damage mitochondria, proteins, cell membrane structures, and adipose tissue, and over time causes damage and
disease of nerves system. Nerve cells need a lot of oxygen and antioxidants, so low levels of antioxidants or an
excessive increase in the production of free radicals can exacerbate the damage.

The use of synthetic or natural antioxidants is necessary to prevent oxidative stress and its destructive effects. In this
regard, nanoparticles with long half-lives can be promising in the treatment of diseases of the nervous system.
Therefore, the biological use of nanoparticles, as a new therapeutic approach that is still in its infancy, has been
emphasized in the treatment of diseases and lesions of the nervous system. Therefore, the aim of this article was to
determine the protective effects of nanoparticles in the treatment of nervous system lesions.
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