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ABSTRACT

Introduction: Inflammation is a physiological response of immune system against internal
and external harmful stimulus. However, inflammation is a double-edged sword and can be
harmful if it is not properly controlled. Nowadays inflammation is considered as an important
factor in the pathophysiology of neurological diseases. Neuroinflammation can be as a result
of direct damage to the brain tissues or induced by systemic inflammation. This process is
characterized by microglial activation, stimulates astrocytes, blood - brain barrier breakdown
and consequent increase in the permeability, penetration of peripheral immune cells into
parenchyma of the central nervous system, excessive production of cytokines, nitric oxide,
reactive oxygen species as well as prostaglandins and finally, neuronal damage and death. In
this study, neuroinflammation and its role in the pathophysiology of brain diseases, including
Alzheimens disease, Parkinsonys disease, Huntington»s disease, depression, anxiety, epilepsy,
schizophrenia and autism are outlined and discussed. Conclusion: Although inflammation
has a prominent role in the pathogenesis of neurological diseases, there are no effective and
safe treatments to control deregulated inflammatory processes in the brain. The medications
usually used to control inflammation are not fully effective in the brain due to lack of BBB
penetration. Since many inflammatory processes in the brain is beneficial, modulation of
inflammatory responses will be a more efficient therapeutic approach than suppression of

inflammatory processes.

*Corresponding Author: Hossein Salmani

E-mail: SalmaniH92 1 @mums.ac.ir

Key words:

1. Neurodegenerative

Diseases
i 2. Microglia

3. Nervous System Diseases

4. Inflammation


http://dx.doi.org/10.18869/acadpub.shefa.5.3.68
http://shefayekhatam.ir/article-1-1391-en.html

Sosr— dEe

[ Downloaded from shefayekhatam.ir on 2025-12-14 ]

[ DOI: 10.18869/acadpub.shefa.5.3.68 |

S9y0 Ao SO i 3re sla s lows 9 Sl

| > Sgaxo (g3 0015 yhuol aid @ T Slodis s ! Sy dou

Ol e cdguinn (Siig pale olKisls o Sy saSasls o 3Ld pole Glads S

Oyl gt wgpiie Sy pole oKy o Sy 0aSlasly (s, e Sledl Glddos }S)AY

o wleMb|

YYD e 05 YA 10 &y 0,6 1Y L5 A :awsdlol VWA i)l VY el o & 56

T 5 b pleyenl G e ade el et (Siiglnnd ol Sl saoado

D5 ably pae Wlg so 39 JuS Sy 4 ST g 00g adgs il G Clpddl 092y ol L]

W8S I8 args Syee (ras b e Sislndsly ) e S Slele lgrsar Sledl o5l

il e ol Lasgi b g 03l s5he il 355 dy ] 51 30 WilgE e o lell oo

G 5 S g5 e 4 ] g ] Sy 5 oISy Sem (pud Jlab b azl B gl 05

Pl il a5l e adg igiie S8 4 aoe (el sla sk 9959 <01 (6 233585 )0 9ty

P ens S e gl b caled 50 5 ool rizman 5 (ST Jlab sloaisS LT S

Ll e lagilen lniisl o Ol B oras Sl adllas Gl o 9o Rt

eyl 5 (St e wplladl (Fopdl i oeiiiile soler el solon (sinSl 5lo

Poolas jo sl i Ol aSiyl sszg b g SR ol 48,5 )13 Cony 390 5 00l A

L bt oLl slaanlp S sl wel)l g el (Glays sie alinlie Jy 2o orar slaslen

P3sa pae clde 4y igd e solatul Clel J 7S 5 Jgene jsb an aS Slag s 005 3929 e ;o eaid

o 55 el sloanl B 5l gyl & bl 5l alonds &l S5e She )0 2T iR (Fg> o

: g alys Jleys e paly )0 (s aellS Sogy Sl oS s gl Oled) S ail e ke
o3ly s’
Lllassl glagg o N
S

[Camannnd 6L°LSJL°-.:-.’ AY

Sl F

el G 1 gnnn oy 93 *
SalmaniH92 1@mums.ac.ir : Swg ySII o yo1


http://dx.doi.org/10.18869/acadpub.shefa.5.3.68
http://shefayekhatam.ir/article-1-1391-en.html

wag Qllmgl: v 0)14.2 (e 0)3O

[ Downloaded from shefayekhatam.ir on 2025-12-14 ]

[ DOI: 10.18869/acadpub.shefa.5.3.68 |

mas Skl -

slaS e ale ;o (ells STy S ol
1 oy clag by il e 45 el ]
gl oo U jie o olgtd] (V) oS Ll |, s
sloply bwgi ol o g 055 oo a3l 0V (e
(B s 5O 03 e 55 Ld s, 5l (b
Lo St g Lagmgny aibe p2lee slaog S
Sloition g fd g y—de @bt OS5
53 (L adgleel slomasty wile) adl ISt ,ss
e odee g5l 50 (V) 998 S 28 ke 955
Seatmes gl (V 205800 50 )5 Sl sloml any
L s 5 amsien &) oo 3 &S V(o)
2 clpdlolonlan ;i i (oo el S 25
595 )0 (Jolw e sl (¥ 5 05 (5530 iy
) 5= 5 =l slwanl ) ol oo aS cul 50

) 0SSy

WS 5 39te il Ll b 5o (s Sl
Sg oo 000 T Sgye bl lasil YN _S g Sgac
Sl dlaldss See o JLad Lo al)d ol .(VA)
ol ladsl 3559 5 (S (SS9 w535
5 = sl gl (gl (e 3k 4 (anee
S g el L olgdll 508 pae S50 50 ool
Sz Lgs Laasl 8 u—”‘ Al 0gd so et 0_55)9,
Loyg)s doloug il aSb 0og s Lol sy Ko 30
T ool e (595 39— Jbigail la Sk
S Lol b ol o 50 T ame slalss 4l
oy Jads dy gon slaiu (0 aS (VA) us)ls

Al dle>

e Ll 5o LS 9 ;S i -)-)

sLailéy Sl 5 009 (ol s 5l (S LallS'y S
Joli 1y 50 Jokw oz a0 )0 Vo VD fogu >
sloossi 5 (Jsbow <3 (5SSt czge g wlie
s slsply Sen j—am e JLIS S

! Hypertension

2 Alzheimer’s disease
3 Parkinson’s disease
4 Bipolar disorder

5 Schizophrenia

¢ Depression

" Epilepsy

dodlo

S o st Sloslon sloml any jome a5 ilge
Sgme by (ol o Jelse ol 5 sl 0l e
i mae glaglon Sl zul o ol oo Ll
S8 a Gy oe (ol syl Jslse 5ol ails
e 5 e Sl s (Bl e by YL 55
lsmieds rae oyl Eepanl 5 ici (V0 Y) 8,5 o L
2 sas Sloglen Sl o sl Ll S
Ot gl 05y (laS 5 09 o0 SIS s 5,
i 5 2§55 Ll Lol o lai iz
e ) oS o sltl (ame o0 9 (535 0 (s
Solmm S8 iy g ooz (ol Jale 3l slaags
b5 sl S g5 ga el 5L 1) (crae Lo los
e BeP) ails oo e 5o (=l slag—al J =55
el L0998 dy (oo 5 b o B0t ] S ol
el o le las,len cd, ity g Sla S 10 5005
Pzt ol (S5 WL 5 (M) TogiaS ) (V)
V) TS0 dl (V) 58Sl () T laBg
Sl oman oyls 2@ (V) Ol sl 5 (VY) V&_.o
WL s (VF) 5 > ol WLas] ag ailg o
2 o=l vy Lo gl p e (V0) (6,128, 5 6,50k
ol (e Jsle So Lt lymer gl (85 L
s 55 elbs S 53 Sy ! ez el 4SS
Jd e b Bds o o ) s )bon Jslge a5™ el
e S ) ol ol Stagh Sl 6 ks 0S5 (o0
Ao o o olgadla s o il A ol e adge
Ll (oo O )90 a1 (g 039 wde 355 (5095
&Sl e 0 Slgi g0 9 S (S 24 5 99—
wgton ol ,Sik o ol b5l glaz 0y
Ol 5o 9 4Bl i (g 5lam Slos ) 5l ey (0 4y
Dbl or dde dp oyl 40 0o b ol ol slaceul
el olgill b o a S place—wsad Jlie sl
P B LV R e RENCE S RUPS S K
el beggs «Sad s Jsloe s L 655

OF) 0t o il * ls5eken Ly S5 s

9 —as ol sl S8 (659, adlae ol jo
slasely ol oloul ;o 655 5 5 (Hawome ol i
Sy o1 3 =553 sl g3l 5 (rae Syl sl
e ol 8 o soen 08,5 aalgs I, 8 sy
Sog=Sasle et SHl el slaglen o
29k a sl g (GRSl ol ladl g o o S0

§ Demyelination

° Huntington’s disease

1 Neuroinflammation

! Peripheral inflammation (systemic inflammation)
12 Neurodegenerative disorders

13 Peripheral macrophages

14 Neurotoxic phenotype


http://dx.doi.org/10.18869/acadpub.shefa.5.3.68
http://shefayekhatam.ir/article-1-1391-en.html

[ Downloaded from shefayekhatam.ir on 2025-12-14 ]

[ DOI: 10.18869/acadpub.shefa.5.3.68 |

WP Ll g 0 )locts paxty 0,90

é;s_)_c ;4,_—“—3—@

ol ol jo oo Clpdl s -V-)
(s

S S5 Jdd dy (g5 CBL Wl o je—al laul (o
St il Lzl il e (g g
Gio S8l aS ol lis gam Olallas 0,5 o 1,3
59,8 ooyl yd e Clgadl ,Sb e ol A
:YY‘) O,4l8 e 1 (gaed ;08 3l asre es] i
Loy 4 S ool (59,650 S Jlito lg—ieas (VY
A2 09 S Job o LSS JBlas ol 3l A _en
L aS 0,105 oo (g0 0, S 1 (g094—itn 53l 0iS o
cElod Pl T s ol oly 5 Pl s
Cdled i alS g i (g9 dpa il i alS a ladls

(YF-YF) ool o 0,8 elaiml oMl § =5 >

oaleiwl b calizee Slalllae )0 by o p) 0SS 51 5 %0
P iley] wliles o Glgdl sl slaJas
Sladllas ;o aisd oo s aslsl jo 4 Wloa s ez i
s p 5 (55U S eiguil A SLPS I Sle>
LPS '35—'*"5" sola_ul ULQA” J.\_A éL?u‘ 6|)_> .\_wl.’u;o
L bade o JsU0 slasS) Lo PAMP SIS dgal
Jomamme lstea pllaslr g 4y 4 coul T(5s5k
cge 9 09— o0 LD 2o 55 len Jilse
9 mu—’l?r‘” 5.\_>).’u,“.u L;Lbu,S%Lw L}“—")S‘ l_: s
Ol 1) (@LPS 505 ,.5) F- Jg e 8u5,.5 L "TLR4
e Soles 5o (Jolw (9,8 slaylinl o, JLd Lo g
NF-kB Jolis Voo S —wusig, Jslge o Jlsb asy
8a_uS JLsd o 555,) APL 5 '(kB- sla—wn | sle)
J}l_w L _wd a AP\ 9 NF-xB (&‘ Y‘\) »)5_»;64 H(\—
A by Jelse 5l (mgis) crge g 00 e
W LuST S5 08) INOS e dled by g oo ol
PGE, NO o_Jg5 a2 o g a8l i ol38l sla S|
oS sl s Tl 5eS a g izen 5 09 o0
RUESCERRN (AN I V! PRI MY - R 4| - W SO 0

15 Reactive oxygen species

' Neuroprotective phenotype

17 Bacterial lipopolysaccharides

18 Interferon-y

1 Tumor necrosis factor alpha

2 Interleukin-1p

2l CC-chemokine ligand 2

22 Sickness behavior

3 Fatigue

#* Pathogen associated molecular patterns

1]
|

e slajlis Sle M1 gt Ly 45 ol cle
losiss 5 ol lansSsnlw o Js Ly g (o)
L“”Qﬁ)&s 6‘)-% ‘) S —an Lo >s "*(ROS) Q}:,_MS‘ Jl_;d
s a SV )05 Lo Bl o igid g uS o sl
5 S=2959,9 Jolse adgi Lo g 0p-b o0 asiS M2 0
6‘)—‘.’ Lg‘od_;.;.f u—.:Lo.?' M Q_:Le‘.\.” d—o LngGmLA
S 0w h s aile (alge 4 by o LS5 e
gt M(ANF-y) Ll 5,8 500 5 "(LPS) (b 55U
=l oS gl o Jgi g a3 F 0> 4 ML a4l
JUINF-0) Lall- g egi 8000 59,50 J—ole a5l
ROS 9 NO 4“CCL2 ‘IL'6 5Y.(IL'1B) l._;..g \— O—-?SBJJ:&A.?‘
il n Sy A Gl 55 5 A S e
LSl sl )lg il 5 (250980 )3 (ate
Cing yo 10iiS o |y Al o ciigh w50 0 les oo
= M2 a b lalldsy S a S cl Hloj aine
e e gy g A o s gl 0, S
JetiS e lad Ly M s glaldSy e 45 el
J._.ob.c d._.Jj.: l_J 9 oM U._A)A uL.@r\.” g0 S —r
4NO JL-lOL ‘IL'lﬁ ‘IL'6 LTNF—(X, Qj_> Mﬁjj)y
Lol ST o slapgsl Gy 05900

(LPS wils) sPAMP
(ATP a:le) WDAMP
TNF-g, IL-1B, IL-6,
LPS
TLR4 , ATPR/ ]NF-Y CCL2,ROS,NO
I
/Ml@d‘-:-'f»i:a
k‘ V
$laoe IL-13 IL10
Sibungian lS's Sun
e

& A<

gt g M ad) (Sl s ool il Ll 8 5o LaldSy S =)y guad
O-(M2 a) el as

2 Pro-inflammatory cytokines

26 Toll-like receptor-4

" Transcription factors

% Nuclear factor-kB

2 Activator protein-1

3 Inducible nitric oxide synthase

31 Cyclooxygenase -2

32 Prostaglandin E2

3 Chemokines


http://dx.doi.org/10.18869/acadpub.shefa.5.3.68
http://shefayekhatam.ir/article-1-1391-en.html

wag Qllmgl: v a)L¢.Z (e 0)3O

[ Downloaded from shefayekhatam.ir on 2025-12-14 ]

[ DOI: 10.18869/acadpub.shefa.5.3.68 |

aglsy Sl

A sl

(LPS) (oS 590l

. ?; \ Sl oLl

o &l 5

\
/

N

A &9 ! A

Go—e JLbigail sl Jolow s 5l 30 o (Hamre Gl 51 S5l =Yy guad
(V) e

ol S el ey mul 5 Lallsy S
lolis LIPS s> yle PAMP L5 a5 Laoss S
850 LagSll Alg 4 (rizen 4 S S s
03,0 o ol 5l a5 (L DAMP) ol ams il
(ATP ¢ oy ;950] asile) S oo Ly oud o Ly
25 =l gyl Slelany ;oo g o Jlob 5
45—k sla) S g5l (VA) $9—B o0 (65— =L
Sg—iso Sl (grre tdl gloJolow ol Ay 4y
P9 S e Jds 4 el g ol gl ine
o=l e as ccwl s lisl Joolse Jodo an o)lg0 iy
S92 slaslon Ly (ras bllal slas lan 3,9
Jlie gl (V) aoil a sl a5 o lg o (oiar)]
e eyl Il (g)lam ;0 a8 Ly adshoal wny
3 =l slaan] B S 28 g w il oo alioe
cledlan i 45 (69)l9— plow 5losb 5 oL
Ol A XS ay ly e Mg o (oae
2,5 0, Lil (g Gl g3 i s Cigie gy A

smas s slow Sl 4o Sl i -Y
ol 65l 5 Slegl! -

u_w‘ (5H 5..\:3)_.......5 J)l_._‘>| AS_' )_.o..»‘jj—l ‘_;)l_a..u
3 PLB cezge 00sgy iy 9 (N Heb 4 aS
o8l plw L adaly 6,1, 80 5 5,50l coslis alasl>
O ARl )l =l 9 5 9t (TA) 995 oo
0 So 2 4 e jlas slasS a0l it dlayl,

3* Mineralocorticoid receptor
3 Damage associative molecular pattern

ebion olaj oS GBS 50 (el B0 iy Jalse
ol i g e gl s bl (glo e
(] =) 0)‘9_9

= 559 sLoplail 3 LS sl 5 LPS i s 51
(VONY) aiiwnd (g3 (H95 dw 286 45

5o uLQJ.” 5..\_>)Ju,..u.: J—A|5.C 9 LPS p.».a.\_..we )_>‘ -Y
S e oles s Gy JLbigwl ool
LPS sl 200,85 cwl oo ool Lid ¥ psgay o
Gsrme Jebisl sla sl ;3 PGEY 5 oS sl
g Loons o5 Sy L oS oe (b e
00— ‘_Jl_’._‘) AP1 BNF—KB ‘L',—'Léa-” é..\_:).:w.) J_A|9.C
YY) o=l il ool Lo J5Sd5e 5 «(NOX)
PGE2 , LQ:U,‘SFLM; ROS NO OO olﬂ Az o (YO
c=ge 5 48l Al g5 Sl an ool )
g 00d et S o 5 LaldSy o (o JLsd
O 055 o 52T (50 cdl jo  led! sl Ll
= 5 ol sl Jssse ol Gimli8l L ioren
3,ls (6 —som =9 S Ay ol b 0 aS aol
S8l a g e 5 (aemme Loy Sle 35 e
VR eT PV LPS S G,y (Ve YF YO YY)
§9—3555 555 gl e (gloni 15 o> Sl s (g wal]
Jsd ke 39— Jbigail sla ol jo 1, T(MR)
(_gl.ﬁu.‘Sﬁ.uLw u,»_:l.m) 9 ol J.:\.\_w) ——=g0 g o.))_f
LallS's ;S o5mgts (s 5ne Lo gl ricanne S o5 -F
G o =97 S 3l (Si Jlaie 4y a STLPS Al g 4y
e ot ey sl el JLsh JLd
gl Szl 45 (65 yo gl s — ¥

‘s_!ua.ﬁ
aS Sl ppas o b0 Ll s i a5 ailS les
039 e bl 15l Ay Sgase LS ae Slgadl

el sloml o 0y oo 7 5o 055 sloal g g
Slpodi 15 (650 =Bl jo o bl Al bl G nac

Layg,6 69, — Lo TLR plw o —ien 3 TLR4

I


http://dx.doi.org/10.18869/acadpub.shefa.5.3.68
http://shefayekhatam.ir/article-1-1391-en.html

[ Downloaded from shefayekhatam.ir on 2025-12-14 ]

[ DOI: 10.18869/acadpub.shefa.5.3.68 |

WP Ll g 0 )locts paxty 0,90

e y=—e ML Ee

S9—di 5o wy—me gas bllaxil Lo b (it
leplae (S5 ralisd slapg,s o Pl ol g
&l = p=le .(OY) 3,15 8g24 o At LS J-G
LallS'g S (B0) 0 )ls ikl (ygmmieS )l 5o LaldlSg e
O PSS L aS gyeb an siiws s L
PGS et e liwgtes o PLIS
Og—inS 3l g el o iile 9,8 ol lasl 6LA6)lAﬁ

Muﬁo_wgidg)aj)y&dobsw_:‘)s‘ lw

—as ol a S aas o lis waled ol s o
Sl bl pe HgieS b )l Sis s il L (e
U leo s 3l 5 JUsb sLallSs Sen ON)
IL-6 ¢ IL-1B INF-a J—38 I —kdl sosp in
Ul o LaadsigylGl 5 GiuST JLad sl aaiss
Ol S o Gtk Glilen ol A
@Li_.‘:.iuﬂ Slallas o zen (VW OA) ol oo
Ohlom (b= (g0 amle g p w45 alosls s
3asasyLis 4 S CD8" 3 CDA' T slacywsad oy e
abbse o 1y cul ae glaca—wgad s JLsd
63l Hlaie o Jg cozge Laldsy o o Jled (1Y)
Sl ST g Ao 5l olyT Gla I,
shls slagnS sl 5 JonS 9,000 JBl) (59 0
S5 rebgd lopygyg (—9)b 5108 F+) asls oo
slamlbe 5 (el 0s p iy Jslse am ol dn
U bl (i Sl it sl gl 5]
b dm S Lagygye ol 5o 09Ul (Jobw
290 a3k s)le (Sle sl o )0 izres
ou— oual_ie MPTP JJ_A B ] oo R &9

L S yisbigd loaygy g 5l Caliogai] 45 Cu
9 oS 8589 iz (F)) WS o o Ladloes ol
53 ol o sLo(yg )98 5l (baSlone Dl 15T oS oS
(FYCPY) wlasls UM)Ls G)Lo.z.g gr"?*" 6LQJM
& )bew sboml (el Joe 5o GgileliSs (= 958!
o Loyg)5 S e g coml (ialS cozso S

(FF) ol

ofii‘«#‘ﬁ 6)""‘.:'? 9 eLer"‘-” -Y-y

3¢ Oxidative stress
37.C reactive protein

o]

ol e Pl bl 8 crws 5l glem ol s
PoyN— § S e (o O elee Gl 5o
Ol baisS o) Jwle S le—eay 50 Sl olo
ol 59k laailas (FV) Sl oot a2ld )low
ST 2 ) (i Sskel Lo g2 et
29 eomla—a 5 Laggyg ) Gl (oas BN
aS el Gy S L ;}_?-}_355 3,10 0g2g ke
50 (FY) ol oo m—o il ay Lo 5 o
gh slpon 5 Gk 5l Lallfg S el 5o
@5lwslil s LalidSy S o Jld o sl (ol 45
b b (6 8,5 o el 50 sy Lol
SIS 9 oo (g pgind S 4 S Tau (g
sloul gl ool 5l b 7 eslon ST o il Jlos
5 ol 0l Cws 3l mas bllasil 4y ovie g ool
Solom (=l panmeis ol Kl SO el g5
oo i,l55 ol o 0gde (FO) QHGA a8 )5 o
WTauu_wsijga_uwl ‘ﬁ‘uw‘
(F7) Sg—bs oo (—S3,dsS sloyg)sh o 5 5o IS
as J_Al 05_?5 a ‘r’LA) )l_g u..._m.‘}u 0)‘\5 05_?5 J_Q:
Al S 5l ey el e R (s 2 5
dil e Sldlas o s caal i lodl sloasl s
IL- JL-1B asl polidl mola s g Jiie Jlg) o dtail
Oy aS cwlools (lis (g5 suenns] ladllas (YY)
o [y el )lens S5, yhas B9 gl il
ba ]y gyl ol sla 5 wols i alS A
Pl cd oy gools Jdav |y gl Sod sl
= Sl 3g 4 (FACFA) 0S o 0S| el
Mo 5l St 5o L ol il 8 lacledl
Golmomm Sl 51 Gy A Dlgi el g At ddo el
B9) ales oy |y J

g )b (5 Lo 9 Sledl =YY

o)_:jd; (:.:l_w s JM‘ g_i_: uw)b GJL—"“‘"
== 05 )b )l (B)) 0 Bb e Gl yo



http://dx.doi.org/10.18869/acadpub.shefa.5.3.68
http://shefayekhatam.ir/article-1-1391-en.html

wag Qllmgl: v 0)14.2 (e 0)3O

[ Downloaded from shefayekhatam.ir on 2025-12-14 ]

[ DOI: 10.18869/acadpub.shefa.5.3.68 |

oo ol 6D Yo ¥ Jw Ls g ools 3 , 3k
Sl 090 Oly—eas 8 slo o)l 5l aw
WS (AY) 09— aples ga b Lo aladi 51 Ly
Mool (o, sl Pl Jol i sa a5 00,
Slgmeas Lol S5, bl il oo Ml ss DS
49059y 0 ol L2)lge g oot aslid S5 (5o,
Lo a5 Jb o ojls aalol azan g0 J 8l s
Y bl T 8,90 aS cul So, bl o eie o>
Plosl SO ol (Sl Plos] (AY) el Jlw
30 ==y J—b o a S cwloauS le sl cu by
(AY) S oo Jmoms 0,8 S0y ciS

oS gulow g Aol ©)90 an (rae Sl
o el ol slapS gl mhaw Aals g (Sl
b Sl 9 S23959 )95 Jslos il ol oo
Trbe el s (S0l (o S pte o 5o lpeay
0= 50 =l Gla S eulw clale (D) el ouis
Olaid e oo Dlilg o a0, udl ol 8l s
s o, Sle LS g o led ials wnidd Luloas|
ol Lice oS 6$3,le—s ;0 (AF) a b o i3l
gl b s 3 5l else b S at i
e Jlss lyeas Lag o plw a4 angill el
Al oo 4S9 S (oo 5B Az 090 (Sl
IL-6 55 g NF-kB gy, Jle Aldl ay ;e

AP AY) Sigs

S Foyadl 5 Sl oy L)) 5] slmil
S g Yseed jome i (pg—aar 5 S
0SS ymdl j5 2 Bly 0 (AY) el ools las |, JL_))al—
TNF-o 3116 sle 55 4 Loz 51 ol (slocyeS sislos
5 0855555 3—ys8 (3lmwslil S o Gk S|
JUpol gt GoseVbgnn collad (8l s
et ol A LAACAR) 99 ga (odg 3 595 A e
a8 s (S s o il sl S e 4 S
0592 5 Sl (oras i Jol b a S (655 0
559 o 311y 09— o T 95955 598" Bt a5
5l oo ST sloatasl J3S5UST g 03,5 JLosd gty
s Ll slmoni 1 30 )b 5l (Sibeas Sloael (sl
! sloa il (o Sl sl (S ol sl
SlageSgulw Wgd oo Slgill oty cled )3 4
O Jlad el s a5 5 ey (e B0 0y
9 Logelyge (1als g pcdglio joiki g NF-«B

AY) B9 oo 0y Jslse ialS

SOl g (el Sl e LU ) 5l 4 gonle
10 dL-6 5 TNF-a dL-1p o_silo ol (glacysS sl

38 Major depressive disorder
3 Dysthymia
4 Corticotropin-releasing hormone (CRH)

o ke (6l ol e b agy ol 2lye cé iy
Sl Sl LL CAG 059l g (6,5 S 1S5 51 =L
O—B9n 50 oeebslS (b Aslad (6513550, Jorae 4
0 e iyt A Siile (g LS s
Smled )2 9 09—bioe g g it S g3 o
0= slse 4S5 cwl ol ools lis sl Glsllas
S st 3 I3 (YY) gilan ST oyl (V+)
o 5 |, tn i (V5 YY) LISy Sn e Jlad

O5=Saile (Sign 0 53 w'—P Soml comw ol
oo JLsd mie 05 =l Ol 5 il 9 09,5 o
ol —wgign 5 575 el s )3 Lokl g Se
am ol ol el 2ol g e e o
sl 5 (—ldl G oS sl wJgi Al
0,31 3 (g5l ol Do S5ad o (5T JLd
Lsaes ood JLosd sLallSy Sa (VA) 35—5 o Do
WDlaligls gt 5 L) (9595 S e 9 sl wial b ailys oo
el as 5 (Ll sla S gl 9 Sd9 59,95 Jolse
shlo Jalse (o Jolss pae cslys jo g oS o
oS (998 baS Sbablone Jslse g (s Coan
a3l )l =l 53 (H9y8 S e (el Jsle ]
5 Ldly o T4, TL-6, TL-8, TNF-0t zlaus iy 33l (55)
0=l 4 Me hlan 5o 3 (sl 50 anle

YR El ouds ade e

e G (95 S Jlligadl 3 ol s ol
O3 Siile amy Mo ol 31 5o (el sl b Al
gl Jlite , 51 5 Sl S el b0 0o
3503 T JLio 4y 5 (555 o bl g 5 Seea
15 o] dlse 31 OVA) 0l e sy lom ol podle
s (555 yo Dloac] pis 4 (a5 (5 5lon )
1L el slogS sl 45 il o 55 45,
9 039 A2l comw (yz g Al g (mlocdl
(A) gy oo e o, 81 45 aLie | ow
SOyl 9 Slod -F-¥
Ajé)j_lad_:da_w\ |3)@LMJL>|L‘;\>)_MJ|
3 sloyes jo ai ) a8 F el cl ool 00 e
Lo g ol anls glii ) (g)lom ol pdle 055 (S5
Gk (AV) ol oo Gl O Ol o 8, Y
e Ol 50 ) ;B Ggmsbes YO (50l Lo 51

|


http://dx.doi.org/10.18869/acadpub.shefa.5.3.68
http://shefayekhatam.ir/article-1-1391-en.html

[ Downloaded from shefayekhatam.ir on 2025-12-14 ]

[ DOI: 10.18869/acadpub.shefa.5.3.68 |

WP Ll g 0 )locts paxty 0,90

é;s_)_c ;4,_—“—3—@

0 INOS o sldlas oo Ly g aig i )5—“5’T 59

slas— )3 (bl bosip iy Jslge ST Ao o
o ool Lns,5 5 LaliSy i s e G
b 1531 L 4 (AA) 09— oo JLsd IL-I/TLR
SRS ,S Al cemge 0y ol 45 0B oo
30 Slalgls 05,85 glwdled 4, e S0
C=le yo 9 COX-2 e Jlad v g (e ool
iyl 51 (VY 39 n A2 Jldgi i 5 INOS Sy o5
=9 S ;o P (V) oS e S8 ol
cldl slaslayg; g Lo S liwg 5l (20 (-
i dmy iy Sl CigS) g gl Cid 4y i
J}:—wﬂ ué‘9_’> 5)_».’>u) U—" '35—”";5" l_lbuT ;A_:qu

ol sl g sl —$-Y

eible (aiSTy Uy el Sy olyeds Ll ol Lo
s Sdlad g (SIS e S D92 gl L
Al Olibes plw las il oo lotosgs ac
JoB Solw a5 slaialesl Al vy an csliac
Slad Jeols ol sl (g55dgs 5u8 oo sl ase s
2 sy DBl ek s il o=l
o 9 ol Pty eleizl Ol ksl Pt s
LU, 5l S ol aaless g cul ol sla ) 5
e slen 9 (Hgyem (ol jlslas Jlse L ol L
ot G olgl O - A) Sl 65595 B9 55l
A S glasS a a5 o sl sl oYM S s
Sl hsl saws bLs ) Jale a5 el oai osls Lis
ooy (V) atboe (g e (5 o)l Lo
WY G e g 55 ed 9 (Y0 0F) o,
Pzl oilae mm a S aols lii s 5 sla iagys
oS il plappSenlw Al g (ks
ols—e 3l Jawe ol sl Pl as Mt of Lo jo

OV ) el S,

4l High mobility group box 1
42 Neurotransmitters
+ Transforming growth factor 8

]

73955 B9 ol adex Sl (el Lo lons pgo
)‘ “)—’3)" LF’LQ"'” (_gl.mwf}.ul_w PG A o|)_o.a>
Sy yoia (S, bl any ol o LAl g, 8 ol a Lo
9 @ gr’l‘er"” ‘_gLa:)iSL;l;j Lrla"'?“ @a_w ‘P)LQ'? .(AY)
aibe sl oo slagls So il s ol Sl el

(A0) sy il e slacledll b

Ero 9okl -b-Y

—as OISl g 5 5l cul Gl cgome ) gm0
o SWSL slagmiis gloygo slas, L aS pwie
Sl o=l Sl ol 59 8 Gaales PO 290> 5 055 o0
= Bl g e sy a4 ST (A2AY) 0 0 7,
ool ol 8l slas, 0 Fe LYY sgus Lal cl
Ol e g 0ilpglie £ 0 0o slagls (s lan

(AF) syl ol sl o4lge Lag)ls

.Ja_;;).os ol L s 4§ aileols lis Lo imgh

uaM u_>| = OBM_C 09_...: u‘_er.” Ao e "\—"9"5"
S Glgeds miid oo slagls 5l g by a5 00
ol Lo yiagh (A7) wload x3ly , 550 ol oo
TINF-a oS gulw oz o JoSgo a5 aSlosls
s MAC L SLoS MHMGBI1 , L3 sl apsl, L-1B
B0 S (o sl W = STl aS Speo
WDlaliols Gz L sy ] g T aas o L86
2 e g SR (s S 2 Rdek il
s S, ez go Olalials 805,85 axly 5 ol

(A9) a—sb e IL-I/TLR COX-2

oS Sy A ey 5 Jd 5l S S e Jslse
LelSg S cdlad ay yomio (35 Sl 5 Stghe o
o s=is5 S > P 5 Lagy98 5 S o]
30 Pl (AA) 09— oo 50y amls sloul il o
S se T je,m e La LS o, Shoe o a5
5 LoldS g Se (ie cdled ol Las oeal ()
Q) aiboe bt sloalegds 5 laca gl
s Ll 5l o a5 alesls i La yiashy
ol JlS gla sl 5l oo ol el slon xilis
29) usl oo Limsl33l ke 4> TNFoa 5 IL-10 JL-6 JL-1p
Lalds'y,See 5l oo ol slaouSgnlw sl a s (A5
S92 Slpodi pS 5k 5l peliis jo b 4 il o
J—53 Sl (o b ay pomie Loy 50


http://dx.doi.org/10.18869/acadpub.shefa.5.3.68
http://shefayekhatam.ir/article-1-1391-en.html

wag Qllmgl: v 0)14.2 (e 0)3O

[ Downloaded from shefayekhatam.ir on 2025-12-14 ]

[ DOI: 10.18869/acadpub.shefa.5.3.68 |

ol il s e A g) LS5 sLaas]
B, oacts ol @lalllas Lol 5y (V18) atiS s
b g gl ln 8,90 50 ol )0 IL-8 s TNF-a el
odd aseine a8 10 (5858l Pl a Sl
o o Aalllae Sy 45 b,k (O e

(\ \/\) Sl 00 ul_.ul 4._4..0)5 u_.»‘ )_.u

gl g Ll -A-Y

Ll W Sl s ) S ] SO
oo (S sbapleys 980 jeim an STl ras
as ol 3L OIS leie S pnndgl (V1) S
oslozat oDl (bl s s 5| S5 el
o Sl b Bl 5l glailS sLagSl 5 i
AL (o) ol oy Sl YD o oo
S8 VLS L S iyl asy Sis o) 25, ]
V55355 lyge Baiilys PS5 (S oo (ogas
e olgd LS ) oS (6 b sl (VY +)
a5 (655 po 5 St Sl 90y 0l
B+ i3l mglogl b 434S (6,5-b Ay Ceal il
O 8sS 5o (8 e amle ;5 TNF-0 mlass )5 (6 -l
3929 yizead (VT Cl ool (5535 gl s Mo
il )0 sl A Mie o)yl 33y asad Slgll
g Laldsy o o dled ay ;i a5 i 3 Gloo S
ol 5 =k lagnSsnlw (Al g e wg ]
28 5 azen alar 5l i s xie 5 blie 5 LinplS5aS

OYYOTY) Gl ooy o )J55

Al i gy (AB (i 5,55 9 P asls) iSE
S sl lom 5l (5 0 59 (oot B 4S5 S
o—as gl oS o sl a) pdgl A Loz 51 ]
345 d9Boe A S 9,98 i Al A ;e
anles (VYY) Cl 00 0000 pendgl 4 Mo (S04S
WS 5 sl e 50 a5 el ol 5 S S
s (5 )le cnl oloml jo Jais job o ™ gl
e 3 LaldS g See S e an amrg L ioren g 0
Sgm Ols—eds ol Gl sl 4 Mo o,

OY0) Wloos alis e 50 oyl bu 20

ez e ldlad lye a8 ole an 4y L
Glallas ;oo Colyd 10 45 Sesiin S j50 4y
S35y Dy dm ez 9 09D on (i (omae oLl
gl el g e rae slasslon 595893k L
53 b ey wiile i )3 el Jomoms Do 03B (e
Ul ST s el Ko sl by e cgile &l

# Pervasive developmental disorder
4 Asperger syndrome

LSLQLJ"’)‘"-“" aS Cwl suds M_)l) )._.,..7-‘ 6‘-—"’&*"’5)-‘ )o
Olesed 9 00 (i (el i 5 JU 0k denee-
czge s =l D GYeb L Jled 4 S (g0 b 4
Olysss omlnle (V) 958 o0 (el s slaguly
Lo lon L Ll o el &l 45 5,5 5
EVniil g e 45 ol gy Jlain] oyl il S
oimy bl )b Lo ye (el pimn 5 3R G (Sl
S ol i ol Gblie ) olerbom pris 5
el |, oyl g 5oyl Sl oy A lgi o
L s o sl e o (VYN 03 iy
2 olhdl oMo ol o (te Loatdly I o g2y
el oyl 5 gl s bl )l boims oLt aS

(YY)

9955w 3 olegll V-

VeSSl e (Sl PSS (989 Sl
o=t 3,5 oo 51 ez lp ez Sl
Sl Eob sl Lo (Hlez g 2l 50 Voane () lon
e e pdle S0 ay T (o il el s
Dyg—e 4 C—do pde IS (o0 9 SFLD
g laiog g ol 8l pas el sleaas i
(ol Slengi Jobd g 0580 yall 55lem o>
= dle Lol g sl ooas (6,58 OS] 2gs 5 oleis
Ay, yo Ll ojls 0425 s Jgmore > 04 S ais
=l b an L g anl Aeals ol (- Stoe (5o
3 Gladd ( S (o gz oMo Jold 9 09
Golons ol 3l claail i ol s o g 55l
ilidle Pt slaal las Sl o sl fels
OVH) bl aog b o Sl pac 5 55
Szl s 48 s as e plis @i Tsmenn] sl
b )l olhgs slacisie sl am (53958l 4y
Gmrizpe 5 JUabl gl 5 S5 iz o YT e
Gl (ol cgie L 555 sloa L L cigie

OV el asil

ol a8l a s aas o i a8 S
el laabauly ;Koo 5 (Sl s oS gl
A Dl ez g Sl ) Sow e 5 i ol o
LS g e 0, Slas j0 Sa o SYeb OW_S
cloonld oS gla 565 4y wg b —mac lalas
sl g &y loe iSE a il sl Jbg)o JP——Y
0a dlgi—iy Ao o ae e )3 Shei s |
= ol OLSTL ol yad ol oae ol ol a S el

46 Childhood disintegrative disorder
47 Synaptogenesis

I


http://dx.doi.org/10.18869/acadpub.shefa.5.3.68
http://shefayekhatam.ir/article-1-1391-en.html

[ Downloaded from shefayekhatam.ir on 2025-12-14 ]

[ DOI: 10.18869/acadpub.shefa.5.3.68 |

WP Ll g 0 )locts paxty 0,90

é;s_)_c ;4,_—“—3—&

Sl o0l ymde 993 (§353 Ay g Sl o 5 (sl
slill oo J,S g (oo Sjgmo a4 S al 0 50
Ol ey a8l Bl by Sl ST ol e 95
Aoy ) o a S ST ol dlas o 0g—i o slga—ioy
sl ) Sal) (8l o Lataghy 35 a3 9000 plosl

O ol S U5 il o gl J 5

1. Saavedra JM. Angiotensin II AT1 receptor blockers
as treatments for inflammatory brain disorders. Clinical
Science. 2012; 123(10): 567-90.

2. Hosseini M, Zakeri S, Khoshdast S, Yousefian FT,
Rastegar M, Vafaee F, et al. The effects of Nigella
sativa hydro-alcoholic extract and thymoquinone on
lipopolysaccharide - induced depression like behavior
in rats. Journal of Pharmacy & Bioallied Sciences.
2012; 4(3): 219-25.

3. Pourganji M, Hosseini M, Soukhtanloo M, Zabihi H,
Hadjzadeh MA. Protective role of endogenous ovarian
hormones against learning and memory impairments
and brain tissues oxidative damage induced by
lipopolysaccharide. Iranian Red Crescent Medical
Journal. 2014; 16(3): e13954.

4. Joshi R, Garabadu D, Teja GR, Krishnamurthy S.
Silibinin ameliorates LPS-induced memory deficits in
experimental animals. Neurobiol Learn Mem. 2014;
116: 117-31.

5. Saavedra JM. Angiotensin Il AT(1) receptor blockers
ameliorate inflammatory stress: a beneficial effect for

the treatment of brain disorders. Cell Mol Neurobiol.
2012; 32(5): 667-81.

6. Dantzer R, O’Connor JC, Freund GG, Johnson
RW, Kelley KW. From inflammation to sickness and
depression: when the immune system subjugates the
brain. Nat Rev Neurosci. 2008; 9(1): 46-56.

7.Wang X, ZhuM, Hjorth E, Cortés-Toro V, Eyjolfsdottir
H, Graff C, et al. Resolution of inflammation is altered
in Alzheimer’s disease. Alzheimer’s & Dementia.
2015; 11(1): 40-50.

8. Tian Y, Zhang Y, Zhang R, Qiao S, Fan J. Resolvin
D2 recovers neural injury by suppressing inflammatory
mediators expression in lipopolysaccharide-induced
Parkinson’s disease rat model. Biochem Biophys Res
Commun. 2015; 460(3): 799-805.

9. O’Brien SM, Scully P, Scott LV, Dinan TG. Cytokine
profiles in bipolar affective disorder: focus on acutely
ill patients. J Affect Disord. 2006; 90(2-3): 263-7.

|

w3 Sl LAl e (las ysyme a5 9l s 5
R ras Lo Lo S5 5 S35 10 (A s 5O
S 6l aal 5 (mg)lo Jlo an s ol 0g29 Lo
) Je_o-bn LSL%)L’ 9 Sl 00is (5_9).1.0 ] *—‘Lér*-”
&y P50 ras Sl 068 5 0 S (el

STy S olgil a8 el 553 ol sl aoa

&lw

10. Miiller N, Riedel M, Scheppach C, Brandstitter B,
Sokullu S, Krampe K, et al. Beneficial antipsychotic
effects of celecoxib add-on therapy compared to
risperidone alone in schizophrenia. Am J Psychiatry.
2002; 159(6): 1029-34.

11. Pitsavos C, Panagiotakos DB, Papageorgiou
C, Tsetsekou E, Soldatos C, Stefanadis C. Anxiety
in relation to inflammation and coagulation
markers, among healthy adults: the ATTICA study.
Atherosclerosis.  2006; 185(2): 320-6.

12. Vezzani A, Dingledine R, Rossetti AO. Immunity
and inflammation in status epilepticus and its sequelae:
possibilities for therapeutic application. Expert Rev
Neurother. 2015; 15(9): 1081-92.

13. Pascual M, Balifio P, Aragon CM, Guerri C.
Cytokines and chemokines as biomarkers of ethanol-
induced neuroinflammation and anxiety-related
behavior: role of TLR4 and TLR2. Neuropharmacology.
2015; 89: 352-9.

14. Gorelick PB. Role of inflammation in cognitive
impairment: results of observational epidemiological
studies and clinical trials. Ann N Y Acad Sci. 2010;
1207(1): 155-62.

15. Arakawa H, Blandino P, Deak T. Central infusion of
interleukin-1 receptor antagonist blocks the reduction
in social behavior produced by prior stressor exposure.
Physiol Behav. 2009; 98(1): 139-46.

16. Wyss-Coray T, Mucke L. Inflammation in
neurodegenerative disease--a double-edged sword.
Neuron. 2002; 35(3): 419-32.

17. Ferrari CC, Tarelli R. Parkinson’s disease and
systemic inflammation. Parkinson’s Disease. 2011;
2011:doi: 436813.

18. Gonzalez H, Elgueta D, Montoya A, Pacheco
R. Neuroimmune regulation of microglial activity
involved in neuroinflammation and neurodegenerative
diseases. J Neuroimmunol. 2014; 274(1-2): 1-13.

19. Nakagawa Y, Chiba K. Role of microglial M1/M2


http://dx.doi.org/10.18869/acadpub.shefa.5.3.68
http://shefayekhatam.ir/article-1-1391-en.html

[ Downloaded from shefayekhatam.ir on 2025-12-14 ]

[ DOI: 10.18869/acadpub.shefa.5.3.68 |

wag Qllmgl: v a)L¢.Z (e 0)3O

polarization in relapse and remission of psychiatric
disorders and diseases. Pharmaceuticals. 2014; 7(12):
1028-48.

20. Prinz M, Priller J. Microglia and brain macrophages
in the molecular age: from origin to neuropsychiatric
disease. Nature Reviews Neuroscience. 2014; 15(5):
300-12.

21. Cherry JD, Olschowka JA, O’Banion MK.
Neuroinflammation and M2 microglia: the good, the bad,
and the inflamed. J Neuroinflammation. 2014; 11: 98.

22. Van Gool WA, Van de Beek D, Eikelenboom P.
Systemic infection and delirium: when cytokines and
acetylcholine collide. The Lancet. 2010; 375(9716):
773-5.

23. Cunningham C, Campion S, Lunnon K, Murray CL,
Woods JF, Deacon RM, et al. Systemic inflammation
induces acute behavioral and cognitive changes and
accelerates neurodegenerative disease. Biol Psychiatry.
2009; 65(4): 304-12.

24. Sankowski R, Mader S, Valdes-Ferrer SI. Systemic
inflammation and the brain: novel roles of genetic,
molecular, and environmental cues as drivers of
neurodegeneration. Front Cell Neurosci. 2015; 9: 28.

25. Holmes C. Review: systemic inflammation and
Alzheimer’s disease. Neuropathol Appl Neurobiol.
2013; 39(1): 51-68.

26. Cunningham C. Microglia and neurodegeneration:
the role of systemic inflammation. Glia. 2013; 61(1):
71-90.

27. Anacigoudari A, Soukhtanloo M, Shafei MN,
Sadeghnia HR, Reisi P, Beheshti F, et al. Neuronal
nitric oxide synthase has a role in the detrimental
effects of lipopolysaccharide on spatial memory and
synaptic plasticity in rats. Pharmacological Reports.
2016; 68(2): 243-9.

28. Anacigoudari A, Shafei MN, Soukhtanloo M,
Sadeghnia HR, Reisi P, Nosratabadi R, et al. The
effects of L-arginine on spatial memory and synaptic
plasticity impairments induced by lipopolysaccharide.
Adv Biomed Res. 2015; 4: 202. doi: 10.4103/2277-
9175.166138.

29. Azizi-Malekabadi H, Hosseini M, Pourganji M,
Zabihi H, Saeedjalali M, Anaeigoudari A. Deletion
of ovarian hormones induces a sickness behavior in
rats comparable to the effect of lipopolysaccharide.
Neurology Research International. 2015; 2015:
627642.  doi.org/10.1155/2015/627642.

30. Benicky J, Sanchez-Lemus E, Pavel J, Saavedra

JM. Anti-inflammatory effects of angiotensin receptor
blockers in the brain and the periphery. Cell Mol
Neurobiol. 2009; 29(6-7): 781-92.

31. Fischer CW, Elfving B, Lund S, Wegener G.
Behavioral and systemic consequences of long-term
inflammatory challenge. J Neuroimmunol. 2015; 288:
40-6.

32. Roth J, Harre EM, Rummel C, Gerstberger
R, Hubschle T. Signaling the brain in systemic
inflammation: role of sensory circumventricular
organs. Front Biosci. 2004; 9: 290-300.

33.SaavedraJM,Sanchez-LemusE,BenickyJ.Blockade
of brain angiotensin II AT 1 receptors ameliorates
stress, anxiety, brain inflammation and ischemia:

therapeutic implications. Psychoneuroendocrinology.
2011; 36(1): 1-18.

34. Benicky J, Sanchez-Lemus E, Honda M, Pang
T, Orecna M, Wang J, et al. Angiotensin II AT1
receptor blockade ameliorates brain inflammation.
Neuropsychopharmacology. 2011; 36(4): 857-70.

35. Verma S, Nakaoke R, Dohgu S, Banks WA. Release
of cytokines by brain endothelial cells: a polarized
response to lipopolysaccharide. Brain Behav Immun.
2006; 20(5): 449-55.

36. Sanchez-Lemus E, Murakami Y, Larrayoz-
Roldan IM, Moughamian AJ, Pavel J, Nishioku T, et
al. Angiotensin II AT1 receptor blockade decreases
lipopolysaccharide-induced inflammation in the rat
adrenal gland. Endocrinology. 2008; 149(10): 5177-88.

37. Banks WA, Robinson SM. Minimal penetration
of lipopolysaccharide across the murine blood-brain
barrier. Brain Behav Immun. 2010; 24(1): 102-9.

38. Bazyar Y, Rafiei S, Hosseini A, Edalatmanesh
MA. Effect of endurance exercise training and gallic
acid on tumor necrosis factor-o in an animal model of
Alzheimer’s disease. Shefaye Khatam. 2015; 3(3): 21-6.

39. Association As. 2016 Alzheimer’s disease facts and
figures. Alzheimer’s & Dementia. 2016; 12(4): 459-
509.

40. Werner P, Savva GM, Maidment I, Thyrian JR,
Fox C. Dementia: introduction, epidemiology and
economic impact. Mental Health and Older People:
Springer; 2016. p. 197-209.

41. Higuchi M, Ji B, Maeda J, Sahara N, Suhara T.
In vivo imaging of neuroinflammation in Alzheimer’s

disease. Clin Exp Neuroimmunol. 2016; 7(2): 139-44.

42. Mufson EJ, Ikonomovic MD, Counts SE, Perez SE,

I
[


http://dx.doi.org/10.18869/acadpub.shefa.5.3.68
http://shefayekhatam.ir/article-1-1391-en.html

[ Downloaded from shefayekhatam.ir on 2025-12-14 ]

[ DOI: 10.18869/acadpub.shefa.5.3.68 |

WP Ll g 0 )locts paxty 0,90

Malek-Ahmadi M, Scheff SW, et al. Molecular and
cellular pathophysiology of preclinical Alzheimer’s
disease. Behavioural Brain Research. 2016; 311: 54-69.

43. Masters CL, Simms G, Weinman NA, Multhaup
G, McDonald BL, Beyreuther K. Amyloid plaque core
protein in Alzheimer disease and Down syndrome.
Proc Natl Acad Sci USA. 1985; 82(12): 4245-9.

44. Reed-Geaghan EG, Savage JC, Hise AG, Landreth
GE. CD14 and toll-like receptors 2 and 4 are required
for fibrillar AB-stimulated microglial activation. The
Journal of Neuroscience. 2009; 29(38): 11982-92.

45. Hyman B. Tau and alzheimer pathobiology.
Neurobiol Aging. 2016; 39(1): Sle.

46. Schliebs R, Arendt T. The significance of the
cholinergic system in the brain during aging and in
Alzheimer’s disease. Journal of Neural Transmission.
2006; 113(11): 1625-44.

47. Trollor JN, Smith E, Agars E, Kuan SA, Baune BT,
Campbell L, et al. The association between systemic
inflammation and cognitive performance in the elderly:
the sydney memory and ageing study. Age (Dordr).
2012; 34(5): 1295-308.

48. Jin DQ, Sung JY, Hwang YK, Kwon KJ, Han
SH, Min SS, et al. Dexibuprofen (S(+)-isomer
ibuprofen) reduces microglial activation and
impairments of spatial working memory induced by
chronic lipopolysaccharide infusion. Pharmacology,
Biochemistry, and Behavior. 2008; 89(3): 404-11.

49. Kotilinek LA, Westerman MA, Wang Q, Panizzon
K, Lim GP, Simonyi A, et al. Cyclooxygenase-2
inhibition improves amyloid-beta-mediated
suppression of memory and synaptic plasticity. Brain.
2008; 131(Pt 3): 651-64.

50. Tuppo EE, Arias HR. The role of inflammation in
Alzheimer’s disease. Int J Biochem Cell Biol. 2005;
37(2): 289-305.

51. de Lau LM, Breteler MM. Epidemiology of
Parkinson’s disease. The Lancet Neurology. 2006;
5(6): 525-35.

52. Ahmadi M, Sharifi MS. Treatments of Parkinson’s
disease, epilepsy and obsessive compulsive disorder
with deep brain stimulation. Shefaye Khatam. 2014;
2(1): 95-100.

53. Liu B, Jiang J-W, Wilson BC, Du L, Yang S-N,
Wang J-Y, et al. Systemic infusion of naloxone
reduces degeneration of rat substantia nigral
dopaminergic neurons induced by intranigral injection
of lipopolysaccharide. J Pharmacol Exp Ther. 2000;

1]
]

295(1):  125-32.

54. Levy OA, Malagelada C, Greene LA. Cell death
pathways in Parkinson’s disease: proximal triggers,
distal effectors, and final steps. Apoptosis. 2009; 14(4):
478-500.

55. Vila M, Jackson-Lewis V, Guégan C, Teismann
P, Choi D-K, Tieu K, et al. The role of glial cells in
Parkinson’s disease. Curr Opin Neurol. 2001; 14(4):
483-9.

56.Liu B, Hong J-S. Role of microglia in inflammation-
mediated neurodegenerative diseases: mechanisms and
strategies for therapeutic intervention. J Pharmacol
Exp Ther. 2003; 304(1): 1-7.

57. Kreutzberg GW. Microglia: a sensor for pathological
events in the CNS. Trends Neurosci. 1996; 19(8): 312-8.

58. Collins LM, Toulouse A, Connor TJ, Nolan YM.
Contributions of central and systemic inflammation
to the pathophysiology of Parkinson’s disease.
Neuropharmacology. 2012; 62(7): 2154-68.

59. Ali I, Chugh D, Ekdahl CT. Role of fractalkine—
CX3CR1 pathway in seizure-induced microglial
activation, neurodegeneration, and  neuroblast
production in the adult rat brain. Neurobiol Dis. 2015;
74: 194-203.

60. Zychowska M, Rojewska E, Makuch W, Przewlocka
B, Mika J. The influence of microglia activation on
the efficacy of amitriptyline, doxepin, milnacipran,
venlafaxine and fluoxetine in a rat model of neuropathic
pain. Eur J Pharmacol. 2015; 749: 115-23.

61. Kurkowska-Jastrzebska I, Babiuch M, Joniec I,
Przybylkowski A, Czlonkowski A, Czlonkowska A.
Indomethacin protects against neurodegeneration
caused by MPTP intoxication in mice. Int
Immunopharmacol. 2002; 2(8): 1213-8.

62. Sanchez-Pernaute R, Ferree A, Cooper O, Yu
M, Brownell AL, Isacson O. Selective COX-2
inhibition prevents progressive dopamine neuron
degeneration in a rat model of Parkinson’s disease. J
Neuroinflammation. 2004; 1(1): 6. doi: 10.1186/1742-
2094-1-6.

63. Teismann P, Tieu K, Choi DK, Wu DC, Naini A,
Hunot S, et al. Cyclooxygenase-2 is instrumental in
Parkinson’s disease neurodegeneration. Proceedings of
the National Academy of Sciences of the United States
of America. 2003; 100(9): 5473-8.

64. Pott Godoy MC, Tarelli R, Ferrari CC, Sarchi
MI, Pitossi FJ. Central and systemic IL-1 exacerbates


http://dx.doi.org/10.18869/acadpub.shefa.5.3.68
http://shefayekhatam.ir/article-1-1391-en.html

wag Qllmgl: v a)L¢.Z (e 0)3O

[ Downloaded from shefayekhatam.ir on 2025-12-14 ]

[ DOI: 10.18869/acadpub.shefa.5.3.68 |

neurodegeneration and motor symptoms in a model of
Parkinson’s disease. Brain. 2008; 131(7): 1880-94.

65. MacDonald ME, Ambrose CM, Duyao MP, Myers
RH, Lin C, Srinidhi L, et al. A novel gene containing
a trinucleotide repeat that is expanded and unstable on
Huntington’s disease chromosomes. Cell. 1993; 72(6):
971-83.

66. Chang K-H, Wu Y-R, Chen Y-C, Chen C-M.
Plasma inflammatory biomarkers for Huntington’s
disease patients and mouse model. Brain, Behavior,
and Immunity. 2015; 44: 121-7.

67. Patassini S, Begley P, Xu J, Church SJ, Reid SJ,
Kim EH, et al. Metabolite mapping reveals severe
widespread perturbation of multiple metabolic
processes in Huntington’s disease human brain.
Biochimica et Biophysica Acta (BBA) - Molecular
Basis of Disease. 2016; 1862(9): 1650-62.

68. Budworth H, McMurray CT. Problems and
solutions for the analysis of somatic CAG repeat
expansion and their relationship to Huntington’s
disease toxicity. Rare Diseases. 2016; 4(1): e1131885.
doi: 10.1080/21675511.2015.1131885.

69. Valera A, Diaz-Hernandez M, Hernandez F, Ortega
Z, Lucas J. The ubiquitin-proteasome system in
Huntington’s disease. The Neuroscientist. 2005; 11(6):
583-94.

70.ChalJ-HJ. Transcriptional signatures in Huntington’s
disease. Prog Neurobiol. 2007; 83(4):228-48.

71. Stack EC, Matson WR, Ferrante RJ. Evidence of
oxidant damage in Huntington’s disease: translational
strategies using antioxidants. Ann N 'Y Acad Sci. 2008;
1147(1): 79-92.

72. Browne SE. Mitochondria and Huntington’s disease
pathogenesis. Ann N'Y Acad Sci. 2008; 1147(1): 358-82.

73. Hsiao H-Y, Chiu F-L, Chen C-M, Wu Y-R, Chen
H-M, Chen Y-C, et al. Inhibition of soluble tumor
necrosis factor is therapeutic in Huntington’s disease.
Hum Mol Genet. 2014; 23(16): 4328-44.

74. Clark LF, Kodadek T. The immune system and
neuroinflammation as potential sources of blood-
based biomarkers for Alzheimer’s disease, Parkinson’s
disease, and Huntington’s disease. ACS Chemical
Neuroscience. 2016; 7(5): 520-7.

75. Crotti A, Glass CK. The choreography of
neuroinflammation in Huntington’s disease. Trends

Immunol. 2015; 36(6): 364-73.

76. Hsiao HY, Chern Y. Targeting glial cells to

elucidate the pathogenesis of Huntington’s disease.
Mol Neurobiol. 2010; 41(2-3): 248-55.

77. Regenhardt RW, Desland F, Mecca AP, Pioquinto
DJ, Afzal A, Mocco J, et al. Anti-inflammatory
effects of angiotensin-(1-7) in ischemic stroke.
Neuropharmacology. 2013; 71: 154-63.

78. Andre R, Carty L, Tabrizi SJ. Disruption of
immune cell function by mutant huntingtin in
Huntington’s disease pathogenesis. Current Opinion in
Pharmacology. 2016; 26: 33-8.

79. Bjorkqvist M, Wild EJ, Thiele J, Silvestroni A,
Andre R, Lahiri N, et al. A novel pathogenic pathway
of immune activation detectable before clinical onset
in Huntington’s disease. J Exp Med. 2008; 205(8):
1869-77.

80. Nambron R, Silajdzic E, Kalliolia E, Ottolenghi
C, Hindmarsh P, Hill NR, et al. A metabolic study of
huntington’s disease. PloS One. 2016; 11(1): e0146480.
doi.org/10.1371/journal.pone.0146480.

81. Kakuma R, Minas H, van Ginneken N, Dal Poz
MR, Desiraju K, Morris JE, et al. Human resources for
mental health care: current situation and strategies for
action. The Lancet. 2011; 378(9803): 1654-63.

82. Furtado M, Katzman MA. Examining the role of
neuroinflammation in major depression. Psychiatry
Res. 2015; 229(1-2): 27-36.

83. Ferrari AJ, Charlson FJ, Norman RE, Patten SB,
Freedman G, Murray CJ, et al. Burden of depressive
disorders by country, sex, age, and year: findings
from the global burden of disease study 2010. PLoS
Medicine. 2013; 10(11): e1001547. doi.org/10.1371/
journal.pmed.1001547.

84. Kessler RC, Petukhova M, Sampson NA,
Zaslavsky AM, Wittchen HU. Twelve-month and
lifetime prevalence and lifetime morbid risk of anxiety
and mood disorders in the United States. Int J Methods
Psychiatr Res. 2012; 21(3): 169-84.

85. Wuwongse S, Chang RC-C, Law AC. The putative
neurodegenerative links between depression and
Alzheimer’s disease. Prog Neurobiol. 2010; 91(4):
362-75.

86. Raison CL, Capuron L, Miller AH. Cytokines
sing the blues: inflammation and the pathogenesis of
depression. Trends Immunol. 2006; 27(1): 24-31.

87. Miller AH, Maletic V, Raison CL. Inflammation
and its discontents: the role of cytokines in the
pathophysiology of major depression. Biol Psychiatry.
2009; 65(9): 732-41.

I


http://dx.doi.org/10.18869/acadpub.shefa.5.3.68
http://shefayekhatam.ir/article-1-1391-en.html

[ Downloaded from shefayekhatam.ir on 2025-12-14 ]

[ DOI: 10.18869/acadpub.shefa.5.3.68 |

WP Ll g 0 )locts paxty 0,90

é;s_)_c ;4,_—“—3—&

88. McKay MS, Zakzanis KK. The impact of treatment
on HPA axis activity in unipolar major depression. J
Psychiatr Res. 2010; 44(3): 183-92.

89. Pavon L, Sandoval-Lopez G, Hernandez ME, Loria
F, Estrada I, Pérez M, et al. Th2 cytokine response in
major depressive disorder patients before treatment. J
Neuroimmunol. 2006; 172(1): 156-65.

90. Dowlati Y, Herrmann N, Swardfager W, Liu H,
Sham L, Reim EK, et al. A meta-analysis of cytokines
in major depression. Biological Psychiatry. 2010;
67(5): 446-57.

91. Zellweger MJ, Osterwalder RH, Langewitz W,
Pfisterer ME. Coronary artery disease and depression.
Eur Heart J. 2004; 25(1): 3-9.

92. Margaretten M, Julian L, Katz P, Yelin E. Depression
in patients with rheumatoid arthritis: description,
causes and mechanisms. Int J Clin Rheumtol. 2011;
6(6): 617-23.

93. Bonaccorso S, Marino V, Biondi M, Grimaldi F,
Ippoliti F, Maes M. Depression induced by treatment
with interferon-alpha in patients affected by hepatitis
C virus. J Affect Disord. 2002; 72(3): 237-41.

94. Suarez EC, Krishnan RR, Lewis JG. The relation
of severity of depressive symptoms to monocyte-
associated proinflammatory cytokines and chemokines
in apparently healthy men. Psychosom Med. 2003;
65(3): 362-8.

95. Na K-S, Lee KJ, Lee JS, Cho YS, Jung H-Y.
Efficacy of adjunctive celecoxib treatment for
patients with major depressive disorder: a meta-
analysis. Progress in Neuro-Psychopharmacology and
Biological Psychiatry. 2014; 48(3): 79-85.

96. Amhaoul H, Staelens S, Dedeurwaerdere S.
Imaging brain inflammation in epilepsy. Neuroscience.
2014; 279: 238-52.

97. Sajadian A, Jafarian M, Khodaie B, Mohammad
Sadeghi S, Ghaemi A. Reduction of neuroinflammation
in Epilepsy by using induced pluripotent stem (ips)
cells-derived astrocytes. Shefaye Khatam. 2014; 2(2):
56-64.

98. Vezzani A, Balosso S, Ravizza T. The role of
cytokines in the pathophysiology of Epilepsy. Brain,
Behavior, and Immunity. 2008; 22(6): 797-803.

99. Vezzani A. Epilepsy and inflammation in the brain:
overview and pathophysiology. Epilepsy Currents.
2014; 14(2): 3-7.

100. Macdonald RL, Rogawski MA. Cellular effects

1]
4]

of antiepileptic drugs in Epilepsy: a comprehensive
textbook. 2™ ed. Wolters Kluwer/Lippincott Williams
& Wilkins. 2008. pp. 1433-45.

101. Gao H-M, Liu B, Zhang W, Hong J-S. Novel anti-
inflammatory therapy for Parkinson’s disease. Trends
Pharmacol Sci. 2003; 24(8): 395-401.

102. Vezzani A, Maroso M, Balosso S, Sanchez M-A,
Bartfai T. IL-1 receptor/toll-like receptor signaling in
infection, inflammation, stress and neurodegeneration
couples hyperexcitability and seizures. Brain,
Behavior, and Immunity. 2011; 25(7): 1281-9.

103. Rantala H, Tarkka R, Uhari M. Systematic review
of the role of prostaglandins and their synthetase
inhibitors with respect to febrile seizures. Epilepsy
Research. 2001; 46(3): 251-7.

104. Vezzani A, Aronica E, Mazarati A, Pittman QJ.
Epilepsy and brain inflammation. Exp Neurol. 2013;
244: 11-21.

105. Kessler RC, Chiu WT, Demler O, Walters EE.
Prevalence, severity, and comorbidity of 12-month
DSM-1V disorders in the national comorbidity survey
replication. Arch Gen Psychiatry. 2005; 62(6): 617-27.

106. Seldenrijk A, Vogelzangs N, van Hout HP, van
Marwijk HW, Diamant M, Penninx BW. Depressive
and anxiety disorders and risk of subclinical
atherosclerosis: findings from the Netherlands study of
depression and anxiety (NESDA). J Psychosom Res.
2010; 69(2): 203-10.

107. Carroll D, Phillips AC, Thomas GN, Gale CR,
Deary I, Batty GD. Generalized anxiety disorder is
associated with metabolic syndrome in the Vietnam
experience study. Biol Psychiatry. 2009; 66(1): 91-3.

108. Roest AM, Martens EJ, de Jonge P, Denollet J.
Anxiety and risk of incident coronary heart disease: a
meta-analysis. J] Am Coll Cardiol. 2010; 56(1): 38-46.

109. Huffman JC, Celano CM, Januzzi JL. The
relationship between depression, anxiety, and
cardiovascular outcomes in patients with acute
coronary syndromes. Neuropsychiatr Dis Treat. 2010;
6(6): 123-36.

110. Liukkonen T, Rdsdnen P, Jokelainen J, Leinonen
M, Jarvelin M-R, Meyer-Rochow V, et al. The
association between anxiety and C-reactive protein
(CRP) levels: results from the northern finland 1966
birth cohort study. Eur Psychiatry. 2011; 26(6): 363-9.

111. Miller GE, Cohen S, Ritchey AK. Chronic
psychological stress and the regulation of pro-
inflammatory cytokines: a glucocorticoid-resistance


http://dx.doi.org/10.18869/acadpub.shefa.5.3.68
http://shefayekhatam.ir/article-1-1391-en.html

wag Qllmgl: v 0)14.2 (e 0)3O

[ Downloaded from shefayekhatam.ir on 2025-12-14 ]

[ DOI: 10.18869/acadpub.shefa.5.3.68 |

model. Health Psychology. 2002; 21(6): 531-41.

112. Wirtz PH, Von KAnel R, Schnorpfeil P, Ehlert U,
Frey K, Fischer JE. Reduced glucocorticoid sensitivity
of monocyte interleukin-6 production in male industrial
employees who are vitally exhausted. Psychosomatic
Med. 2003; 65(4): 672-8.

113. Salim S, Chugh G, Asghar M. Inflammation in
anxiety. Adv Protein Chem Struct Biol. 2012; 88: 1-25.

114. Tandon R, Nasrallah HA, Keshavan MS.
Schizophrenia,“just the facts” 4. clinical features and
conceptualization. Schizophr Res. 2009; 110(1): 1-23.

115. Brown AS, Derkits EJ. Prenatal infection
and schizophrenia: a review of epidemiologic and
translational studies. The American Journal of
Psychiatry. 2010; 167(3): 261-80.

116. Gilmore JH, Jarskog LF. Exposure to infection
and brain development: cytokines in the pathogenesis
of schizophrenia. Schizophr Res. 1997; 24(3): 365-7.

117. Brown AS, Hooton J, Schaefer CA, Zhang
H, Petkova E, Babulas V, et al. Elevated maternal
interleukin-8 levels and risk of schizophrenia in adult
offspring. American Journal of Psychiatry. 2004;
161(5): 889-95.

118. Meyer U, Feldon J, Yee BK. A review of the fetal
brain cytokine imbalance hypothesis of schizophrenia.

Schizophr Bull. 2009; 35(5): 959-72.

119. Loth E, Spooren W, Ham LM, Isaac MB, Auriche-

Benichou C, Banaschewski T, et al. Identification and
validation of biomarkers for autism spectrum disorders.
Nature Reviews Drug Discovery. 2016; 15(1): 70-3.

120. Lord C, Cook EH, Leventhal BL, Amaral DG.
Autism spectrum disorders. Neuron. 2000; 28(2): 355-63.

121. Chez MG, Dowling T, Patel PB, Khanna P,
Kominsky M. Elevation of tumor necrosis factor-
alpha in cerebrospinal fluid of autistic children. Pediatr
Neurol. 2007; 36(6): 361-5.

122. Molloy CA, Morrow AL, Meinzen-Derr J,
Schleifer K, Dienger K, Manning-Courtney P, et
al. Elevated cytokine levels in children with autism
spectrum disorder. J Neuroimmunol. 2006; 172(1):
198-205.

123. Ashwood P, Krakowiak P, Hertz-Picciotto I,
Hansen R, Pessah I, Van de Water J. Elevated plasma
cytokines in autism spectrum disorders provide
evidence of immune dysfunction and are associated
with impaired behavioral outcome. Brain, Behavior,
and Immunity. 2011; 25(1): 40-5.

124. Mostafa GA, Bjerklund G, Urbina MA, AL-Ayadhi
LY. The levels of blood mercury and inflammatory-
related neuropeptides in the serum are correlated in
children with autism spectrum disorder. Metab Brain
Dis. 2016; 31(3): 593-9.

125. Edmonson CA, Ziats MN, Rennert OM. A non-
inflammatory role for microglia in Autism spectrum
disorders. Front Neurol. 2016; 7: 9. doi: 10.3389/
fneur.2016.00009.

I


http://dx.doi.org/10.18869/acadpub.shefa.5.3.68
http://shefayekhatam.ir/article-1-1391-en.html
http://www.tcpdf.org

