[ Downloaded from jssu.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/ssu.v30i10.11451 ]

VFe/NTY:80 50 7,6 O3 (Bgo dngels (Sl pele oA idgfy (oole aloo

VPV YN0 p iy &6 1F+) (69 (o2 0,5lols ( o 0590

b (09t g Wb il b (99l (1 905 b (5 jlwosloT iy i ¥yl
P H o s o TLRA g TNF-0 polie 9 dawgo v
P TR

\ . \ . Ve g Y. ..
o Sg2 2oy Jgw; o (U (o Glxis yy (L9508 b

5 (Tumor necrosis factor alpha) TNF-a =& 5 (iol38l coge g 05 o0 bl oae Sloddl pb b s j0 Slodl dondo
b 29l o yed b sjlwoslel i atin ¥ 30 Bus b yol> gy 08,5  (Toll-like receptor 4) TLR4 s (s5lo e
(oS 09,5 w3 jliamg 58y VA Sl 09y (05285 BB2S by, Sl 5l g g0 )8 Bum Sl Sl pol gl w2 (99
o, AD-2+ Jolee o b glaids ¥ codles alag & Jols HIT asly iods peeds J S 09,5 9 MICT oy 05 HIIT
HIT L lse by Soe L VOZMaX as s £ Jolee Sols L MICT ael g slaids ¥ Jled el il alag & 5 VOZ2max
g Mo gy phd 09,5 dw o sldige (el dudx )3l s cels FA 00 )F sl atin o and> 0 g atie T ooae 4
ools J.:J?LT W C‘)M‘ ‘U)La Oy g U”"?) )‘ oolazw! L' TLR4 9 TNF-a W Sy L‘bu.uyo ).v.o ﬁf‘ﬂ‘ 9 ).-.»..5 6[.@;,‘3[)
5 sl SPSS VErsion 16 153ls 5SS 4 +/+ 0 (5, lobine zhaw ;8 (ANOVA) aal, Sy il l 50T 5057 51 oslial L
Silod e atan ¥ 3l s (gire peiliul g pi8  Sle ;0 TLRA § TNF-a sla e ol lis ol ragy mls il
(pZ'/'A) S8l J}—‘-‘S 09; A Cond d)bl.u.o f.:.u .Ia.«.us...o IR W L' ‘505‘4.! 9 AW 2 ‘:BLJ

Dol b coghS oy o5 g YU Dol b gliS o ye5 b (gilwoslel s a5 cutls bl la3 o aazdly ol s dgi b 2 puFdmmais
3,15 jhe 5o el Glaasls 5 s lsbine 31 bawgie

TLR4 .TNF-a ‘6)1....4001.410.«.‘4 ‘.‘aa.uj.a.a IR W) L\ (5‘)5‘“)3 ) ‘Yl.a IR l.a ‘5!5Lu ) 6-\4.15 ‘5'.30)‘9

G b ogli 9 Vb b b (29L5 (05 b (3lwoolel oy aiid B T olsz o gy (22 (omine U e Glio (2555 16 L
V)Y O 05 Boao gl (Sii ple olfisls _tmgh ode dls .yl g 315 5 o1l yio o, 3o TLR4A g TNF-0 polio y buwgio
SeeefY

Ol s s a1 (i Olg) 9 (S5 pole 03SES1s ¢ LB J09 pole Sisu —)
VIAEFAFYO: iy B9350 MNSNSIS@OMAIL.COM : (Si9 i8I Cannng = AVYY I PV VA 20005 (U giammo 0 3kans 95)%


mailto:mhsnsls@gmail.com
http://dx.doi.org/10.18502/ssu.v30i10.11451
https://jssu.ssu.ac.ir/article-1-5676-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/ssu.v30i10.11451 ]

OLe2 g Glioy (£958 wlae -

ooy Sen 5| gt slasSge olobs ;3 L 5 wn
(Toll-like receptor 4) TLR4 (1) awsl oo 105,50
Cwl 39l bams asis pelatl sleeni S 5l (S
o Fa ke S S sleay Bl s oS
slagisl b 2B eas  cdiblee  slolisle
caeis ) Bl sl 5l pan 5 bl
aS ol astin alddS Sldllas 4 azgi b () r) oo e
5 slad,> 5y codlad plmil Ll 590 Julse 51 (SO
Slcdld 5 Sady g polie (SB35 Sl cul polae
Sl sl aSly bl carge iy oo SS9 (55559
05> > 2l sl plgnle Gl hags a5 s 5 (558
S LEOYAY) 058 o0 patrine (0 iz sl
39 Sl Sl oldlas (S sleadl (s oo
O L ol 3 gl cldlas (leys SO Glaae 4y polase
2 Gk (8555 Salled O Wea S sl ege el
Sl plp 5 bogys Cwglie 5 (ras cblis sl
oueli (58359 Cedled b (lwoslol iy oras
2 B9 Sellad 5l A 0 sz 88 oS w0 s
aS woly lis aldds sle pegh (VF) 05, o0 Hlediay i
sloBgile bwg by codld L gleeslel iy
i WS oSS 9T omas cblis slmyl s 0s5UsS
el okl el @bl b Bgile ol 1SS
e w5 TLRA 5 TLR2 sl Lials JCAM-1
@ axg L.(V0) cusl o o> by 5 530 ;0 TNF-0L )50
e 0y Sl pldlas b Sl aE e
Olsre ar (oB))s el Sl o Raegsy ST Ll ouds ascie
ooy Glodarsg b ablie glp oad aslis Il SO
oasine ids o] GlopanilSe Lol oS o ol 1ol
TLR Slojyply joe 35505 a5 Sloj 50 ohgdy Cund
el )90 )0 Gl glerl e 2l > )0 (V7)) wil
O ey Sk Gl LA Jead gleen S
Sl sl tegn 51 B0l g )l very o Kiagh
2 s Salled Gl elsl 3 0,50 40 a5 ol

VFe) (60 00 oylosds ¢ o 0590

slaSoe Jlis jo ga sl S5l o ol

o oo bslas 5 o 25Ty Wil ge oS sl Lol
wilis ae Sl AU L e e Sldl () axS b
5lead Jlo)l gla JuiSw alsgay wilgi oo g el onds
5 gy Joo w2l Glapasls )l ond o 55 Glagyg,e
S SBpSen Grized 5 pae glierd Slye das S
S5 S y25 she 5o (L abshel (slaaiy o) aisl S
b pblaule w5 Gl cage (ras Sl (V)
V=S¢l ol (Tumor necrosis factor alpha) TNF-o
>ge 09> a5 e o (IL-6) £-00Sol mnl 4 (IL-1)
9o wilen Jsbo Olar lasSse Gl S0
2 oSl eSlo gy (ICAM-1) N - ol ol
2 bl5,See slasho (1) wis,8 oo JLbigusT (sle sl
@bt ) ble e Rl Sl Jeloe 4 guly
el sl ynle (INF- ) LIS 19,850 5 (LPS)
~eS o)l (TNF-0) Wl - 055 a0 55,55 Jole yolas
S e 0y ROS 5 NO & — Sl szl (IL-1PB) L )
Se s @l slacrbsnle G Feee 5l o TNF-o .(F)
Fr g Sl SellelS WYy zaniy i
oaiS sla ok dociugise wiles wl slashe
e p3l obml crge 5 99d oo md 5 Laglds SLe 5 (ol
(OF) ol 330 DLl Sl 5 995 o0 ryg)98 595U 9
@ Mo hlew o &5 was e Gl lagiagh (S
SA L awlie jo Dbl belse Glime (orae slagslos
Llasl 59,1 sl ds Wlgs oo 355 45 el j2ioy plls
5 2l o0 (Bob s (VA) sl plile cnl 5o (orae
Sosi xS jo pU b (2led! sl s 51 (S0 Wl o0 e
Jizil sloosi o8 LTLR xS Jlé 1, (TLRS) Jgiarss
ade 15 gls o wlol yllsg a5 wimes lié ply
3 igSen sben S (nl W)l ) el S
ol Seimyas gladsbe 5 569 Sk lasbe slase

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v30i10.11451
https://jssu.ssu.ac.ir/article-1-5676-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/ssu.v30i10.11451 ]

50 olal WelS &gty wlfan slaog 5 sla Soge)]
o £ 0 oal Ol la yhge g ol Ll sae £ o0g )8
D (5SS g de (i 52

S pboadd o, IS e 6K byl
891 yio g8l VOV BT« slal jo Blad wly S L e
5 ol F ile a0 YA-YY gles L ae jo Ollg>
Foobe Cosb, 5 celn WYY SU - olidy, a5 >
Ol g 138 (Limgh J>lie soled jo il (5 eSS aoy
28,5 18 T Lesl o olyl & god Sllgs 5LS 890

SO ALan 90 Ddweds oy b (gilwlinl gy ped JST gy
O oo, a5 o9 &jgo cnl 4 g 0B plxil (ned slaog S
b oo ys 55, a8 V0 Suw 4y 35, 9 alds )0 3,
AAgd A0 yas cad bog 4By 0 e VO U O ey
RSTON [ VR CHSUHe: (VP SV oV
OLSes 5 9ysha 3jlbiul sanlid (gel 51 (8ra
OHe 5 9,0l aiwgay a5 (VA) ol colazwl (YAVAR)
0,8 gilwoluilinl Glwsy olp slass, co= (Y-+V)
g ] (lAR8S A Al 0 Vo Lol Q}A}T (V) el
(4835 p o O b plp) cel  teghS Y Jol al> e o
O S)lg S a4y Sl teglsS 1Y gam Sl )
3 9,050 sleoailely (yge;l g, aS ol 0 ax g b .ok adlol
3Bt ol jo il oo Dglate ol slils (V) o)
Srae OS] JSlas Sepn en Glp e cud
Slgu a5 Al o 13T 0 oue] iy Eae o g 0 ool
Ol (9o Sy Sl lsie 4 09 (hgd 4 ;0
SS90 E50% 3 Gha) o 99 50 (9031 Gl s eslana]
3038 L2l (e SS9 pom atia ol g (o ped
VO Y ol alpe 30 g Sy ST Ry o)l
Og 488y 0 Xe YA L YO pgo al> o j0 5 aido ;0
Oad b gl g YU Gad b ool (g3l o yed dnliy
Dad b (ool 9 Vb Dl b o9l ped SS9 awgte
5 kel Gaped 03SpS Cwend an b bgie
O ahn o whan ¥ S w4 (pyed 0,80 Og 50,53 ,w
O Jgaz) apelml Jobo 4 a0 YV ad> j0 g ad>

VFe) (60 00 oylosds ¢ o 0590

TLRA g TNF-01 2 (o559 ¢52.305 & 53wodlol Gy 53T

GNS Sl e cwl ol pll e Sl sl sl
ol 8l o B g ISl cMae slacdl » HIT ol s
sl 0 sy 1 42535 o Sigy 5 & lons gyl 5 ol
oS e il sl S5l » HIT clyyes 56 U
slepiegy aSul 4 axg b Coly jo el ol )
2 3Rl sl plpear (o855 Sullad Coeal landS
Ll 0 e cubos e 3ie ol 51 o3l orae clilis ol
Clld b gilwoslel i £45 990 p0 (b Sledlbl ygiST
Ol iy Sl crge wilny o5 (] D 5 e (2355
5 S 39750 33,5 (im0 Sl 2l 5 e <Ll
CBlite (eae cbli> 385 g5l &5 35 olo Gleoe S
et 5 el oais Lakie JolS jebar (gilweslel i
Sl (Sl (S 85 ond )T ol g 0b gl L,
OY) lavwgio ol b oglas g Yb 0l b (09l (0 yod Ciio
Siledld F 50 (5855 iyl e LI S (S
e slanlsuls wis bl 5 Jld 5T sloaiss
Obled 1y iy (nl o il Slegh Coesl a5 atea (1Y)
pas g Sl glajiagh 4 axg b g S jsba a8 e
Pl pp Bom byl aghy ame) nl 5o Caakid
Gad b aghi o Vb Gad b ol gilgn ppped atin
a>b g0 ,0 TLR4 TNF-0 slapsSgy polie p lawgie
w85 plowl g ol5 5 le o, e ;28 5 poil i

oo Tk
GdS by B 5lg o8 S bl Lol gy
JrsS 095 a5 225 09,5 90 0 aS ailee 228
Sa 58 e VAL ol gl s )lel diged o ol
yebdy digad olaxs ol aisle LS iy olF glasas
(o 7) D08 (29l S5l9p ( yed 09,5 A ) Bola
Jr5sS 05,5 5 (o ) lawgle Sal b (ool (553l500 (52 pe3
S Dozl 4 sl (Bolas by, i8S 18 (e )

Dl (Sl G WS (5550 ledh Lo ige ] 5o a5

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v30i10.11451
https://jssu.ssu.ac.ir/article-1-5676-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/ssu.v30i10.11451 ]

O g Glmioy (£9,8 wle -

(V) s JSSgp ) Jgo

by al> 0

Dad b (aghts ol 090 )

b )0 dwl> 0 aan (0 el deds olaws

Glaads g0 dl> o P YL Gul SO 0 e 0,90 olaws
(5‘4.3..,50 99 =\.l>)4 IN Q,ula A ad>
Sras OS] e asye Voo Jolre) (Brae ST jiSTas asys A0 B AL YL cus

@OVO2MAX) (p i s

(adds )0 e YA Joleo) 90 ;0 4880 10 o YO ¢ Jol dian 90,0 aido 0 2o VY

(.)9.3 £ VY.

A2 80 10 e VP g Jol aan g0 0 adBs o e VF Jolw)

(adds 0 2 VO U

428 YY 1 Lol oy el
43,85 0 10,5 5y

s Lol Gl 4y oylab o)l Sy jphuadansl upw D J>
pr & Jol> Jslwe b o adlol o hab o kb | O s
S 35 o 15 sad s sl em, s O
S 6l Sl JB1s 05 sk 50 9 00d Slo

e gy slp BSA Glize balild and (¢
Glp oylubisl usen olse 4 BSA 1 s laibiwl
1B YD slocale b oolial aBiyp oo s eSosl
09538 b ol (g 51 cNNYO cofF Y VD o
A ool (LS clale & O o> chad

Sl B oo agd ety sladiges iaiges g woslel (
bslus aigai b L g oad Clile oo Salx jo Gad ais,
SF il azpo Ve Ol o aids Ve B0 Goe 4 g
o8 b g Lol (pad (S Gzge S Gl ol ouilige
Al s ogzse sh Jsdgen o g opdle 090 Laontisy
3o i J5 50 1) gy oS > 4l )b

SDS J; :SDS page J5 s » 598955 cobe (&
ol Seol ST Gy 45 0 izl sl Jo STy 51 page
Hleo oS lasgTar 05 Lad o w0 4 (o2, Sjpons | yerdy
b J5 oommlinyeeh 08 Jol> J5 50 s g ame Sha3 L
03,5 Lol L5 end oyl Slidgun psdigel (0938
LSis e g0 tetramethyethylenediamine (TEMED)

VFe) (60 00 oylosds ¢ o 0590

(4835 10y VO B VY ey L) 428 B 10,5 o5

(O pgd alad 95 ;o

(48.80) (3 yod e

a2 8o YY : Lol oy o3
A8.85 0 10,5 5w

5 s S BT o e 3l sl il el )
sy szl o> o lagosesl JrS Brd sl
el el 03T 5l ey sl TA o (g lopcly oyl
Slao 09 35 by ST Jyeol ole) b las) ad ploxl
5 (0% 09 pA9kS 2 pShes 00 B Y) (el oS5
WA e (O Ojs PSS 2 eSSk O BT (LI
23,5 I sre il g ool lar s (39S 5l ookl b s
il il § 28 slacsl Brain Matrix o5cws ;i eolarw! b 4
Sl g demie O3l msle 3l eolatuwl b alolddl g 00,8 las
Al 3,8 0,8 leax o -Ae sles 1o sum o ioniw
“Ormey Obgy 3L TLRA s TNF-0 gy oliae Givminw
ooliesd TLRA § TNF-00 105 oliwe Uit cslye 5k
g 25 Jole Jold a5 0l

Lysis buffer;l lacsl oo ,5 5 sl iedl 30,5 5 (A
Eppendorph  Jow §eui sl 10 adiges o g 0 oolisul
Werer Sy bog ol 5 ile a0 ez sles 0 5415 R
Blad msle ol jeuay il 4880 Vo o 4 4dB> j0 90
o b3 0 g glul sy gsl> (Supernatant)
Al (5,l0aK =Y.

Sl gl 19980 1 Awgdr (g y CllE (el (@
4533 Yo Doty JSI 5 SalS ol culagS 8,830 Jolona

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v30i10.11451
https://jssu.ssu.ac.ir/article-1-5676-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/ssu.v30i10.11451 ]

ol dse gie @ Ceolus mig Sy Do @y Sy e AT
el e 32 J5 50 S92 90 slagny p g 4iS Jate

Blocking Jsloe «SiuSD al> o 0 1 Sous™M alo po (o
olaBl e 1Sl 5l S sle sl A il jelaie 4y
S9ye0 55 4 adgl g0l il

3o gl 9 adsl @b T b 0,8 agSil al>pe (5
L a5 sladgl oobtl b dels S oloy o8 bl
B-actin (SC- aJsl ol il pume Jade a4 KSM Jole
YA B VS Goe 4 g ood (318, 9 bgle 47778,1: 300)
cble b 4l gob bl b 3l o ad 45S cels
V0 5 el O Soeds adsl slagob il gl (Vi) ee )
b S Ul sles 5 aids

B Al o ol (sbgands 3l m 163y AT Al 5o ()
Jslme 5 <850 )8 (sil 55, PVDF 3657 ilal o
D Ry Sl 50 Wb (g5 59y e b eilaiaaglseS
s ools )8 (L8 CenlS g0 9wl alildS el jo &elS

Wb oasliv lp (W Sb o phd jnb Ay (
Skl b slls 2 p ]y ol ohd i 3500 (g
5 pbd puile 8L ley Dol aiey CulS jo g ailas
el A b o TLRA 3 TNF-a slacsob ol (gl canls
ol i )0 s gr a5l P-aCtin 10 ol 5T 0,50 0
50 asl Yo Goeds ] 5l ams g 4t a5l Ve Soe a | oL
Gl LT eks oazee Coleys ol ooy IS Dgd Jsloe
Dgdh Sz B ol el 005 b g atuds

bl Sl g 4 320

Sl oS8 el sheogt Lol g, 5l sy ol 5
3 ooy mujei o9 Jloy s sl e lailbinl Gyl g
Jels ogail 5l esls helos gl g Shggymalis 965
SPSS version 16 38l 5SS a4 g anl, o bl
A oolazwl

S Sl

B Llgs 5l s LS Gl pol> gy o
Ll 5528 alaglejl w51 oolinal 5 (55l

VFe) (60 00 oylosds ¢ o 0590

TLRA 5 TNF-0 3 (o559 ¢ p05 b (g 3bwoolol Gy il
cel b, ol a5 sai APS i ol sla o,
oo Oyl yoy

Gl Yo & omly J5 oitle 9 Guleil el b9, (2
1) s S SelS (pmly J5 51 g Sae Voo o5 6590
am aBn,) J5 99 @lad 5l pleadss sl cepw @l Jol>
Jalore 50,5 MalS 5 ools Cuoy8 a8 VO (6,5 590
‘Sul..as 3o )1...o....4 d.LA.MJSAJ A.H.u‘oj.v ‘) A o‘).o.b L J.als J)
S el d powsd U aS (gysbay iy, aded 90 (e
St gl 00,5 (g pemsl o gLl Joibl (g e yuoras
Slo Js b o1 Jol S Cle & 5 555 Jj
s oolel sy O YL 5 Al e ol 5o

Ji sl sleass SDS page J;5 p 598958z
Q0,5 adlsl 5984 uSTN ,8L ol ools 13 5489 SSUI STL g0
2 s 93 Ol 4 () (eBan ke il G
Fdg e VY e 4 b Sal> ple 1o baiged 5 Jol Sal>
o 4y 1) loog wSUl s ol 0g) aikion Sy lawgs
ol J5 4 boeSan Gaew, B g 005 Jog by Wge

Sl Sy y SiiMgion] 1 SoaiDMygios] b @ ¢ yiuwg (T
9 S J5 Baags out i iy shanil o] b o
e 3 488 Jisl PVDF b ool 555 e 51 i
@l ol 9, slapatisn (golais! sob sl abiwga
S Gl by 326 4 5 5] baaiges JUl 098 oo
L5 Oyge

oads oz laaid 51 ol 4 5 5989 ,5801 plas! 5l o (£
Jj oslail & PVDF &2l5 s .85 18 Jlawsl 86,0
Sed Jgilie jo akdo ) e 4y bbb gl g 0l o0y
MS; )‘)3 JLE.:.,I )Bl; O9° 9 0 Ay ).'a.m g.:] L’ 9 0
&kls 9 PVDF &5 (g5, Slo 25 cols JI 3 > o
vy JP .la.wy o0l Ql?u‘ ‘SJLQA_JL’ sJ) &9y PVDF

5g b g olfiws cuoled jo o 7,15 Slo 325 (55, puann]

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v30i10.11451
https://jssu.ssu.ac.ir/article-1-5676-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/ssu.v30i10.11451 ]

OLe2 g Glioy (£958 wlae -

5 O=-1\5Y) 25 ol o TLRA Guimen 5 (p=+/FY0)
Silg (pped wia ¥l e P=0IVAY) (g pgil il
Syl yesd Lawgle Dl b (ool 5 Vb Dal b (ool
LSD (oind 5o iz il J 28 05,5 4y S
S ol adllas oype (sloes,S m (g bline gl
S sy sl 4 bgrye oSS iz (P24100)
Vo sla Sy o adllas 550 slrog,S she peilyiul 5 228 5o

JOMPRENRER AT

U (o weS Lawgs (raghy (nl (aized 05 oolitul
45l (S pole oails (S Cennj slagiagh 50
A5 g IR-SUMS.REC.1399.905 o Lo

3 e slise 39 Gseilom 9 osesluin polie
ol 00l ;O Y de.? )0 aJlas 0)9.41 05; M}h
e o plas aal, S byl el el s

(N=6) aalllae 2,50 slacs S 10 @) oo logbse 05V Jsaz

Yoolps £
Yo O/85 £ YYITA
IRV 2= LV

YO /75 £ £IVY
YEV/e - £10/09 HIT
Yf5/- o £ O/FF

J5

MICT

Lgito b b aghss 03 MICT VL s b ol oy HIIT

}:JL:T Syl )l O}A}" sloslatul oyl g cudls Waosls aujes g Jloy 1 Sl guli a5 ol eolanwl Sgg,mli Q}a)"l Seosls m3e e Jloyi mand (5152

ool 00 S3Y Jgaz ;0 rme pgilinl g 128 g5 0 TLRA s TNF-0L sla piie a5 bgs o hrogi slaasli o ools Gima 4 dal, Sy il )l

U, s MICT HUT (gloog 5 0 TLRA 3 TNF-0 (gla it irogs (sl oLt ¥ Jgur

\/§e AT <IPYA £
VXY S N4 VAY - =
VY& <IYFY /AYY £
AR N AR
[Y-Y ARG AR =S
\IYYS [AOO \/-#Y £
\EY ANAY V¥4 £
AJARIN ARV VY. =
\/ \/e Voo
\/ \/ Voo £
\/ \/ Voo
\/ \/ Voo £

“IYFY Sy yid TNF-a
ARE! 51 ! /ml
/ Pyl (pg/ml) HIT
-No- Sy yiB TLR4
NARY4 pel il (ng/ml)
-IYo8 Sihe i TNF-a
<I\NFPY 51 il /ml
/ Pl (pg/ml) T
/-0 S yid TLR4
<IYaY pel il (ng/ml)
A Ce piB TNF-a
g esiliul  (pg/ml)
Iy G sd Jr=s
.l Ce piB TLR4
g pylyiel  (Hg/ml)

F Ui 0055 TLRA el jg055 0aim0 59,55 5551 TNF-0 tlawgio oo b oglad o 05 MICT Wb o b o5l o o3 HIT

1P+ (69 00 o Lo ( w090

sl ons S3F ooz 53 sl Gy el gel b

O3 (9ot Sloyd = (Sl lods g Sy pale oGS alo


http://dx.doi.org/10.18502/ssu.v30i10.11451
https://jssu.ssu.ac.ir/article-1-5676-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/ssu.v30i10.11451 ]

TLRA 3 TNF-0 2 (559 052 03 b (g3lwoolol oy il

ol by Jelo gl @l F Jsar

VARAY YIOYF
°/\‘\:(; ~/=\~_;
e
I

295 O
2955 O3,°
295 O
R3S O3,°
295 O
2955 O3,°
295 O
R3S O3s°

Sy yi3
TNF-a

posl

Syre y28
TLR4

posl

¥ Ugands oni S TLR4 «aJ1 53085 0B 55,50 ,guS 18 :TNF-a

TNF-a Stratum (pg/ml)
1/a
1/2 4
14
o/8 +
o/e +
o/a 4
o/z +
o
Control MICT HIT

TNF-a Cortical (pg/ml)

o 1

Control MICT HIT

oy slesyS s psil il ;3 TNF-0L (l5ee (o) Y logas

TLR4 Stratum (ug/ml)
1/4 —
1/2 +
. 4
o/a 4
o/6 +
o/4 +
o/2 +

o
Control MICT HIT

a3 sles,S 33 psil il ;0 TLRA (liee (e F logas

gy sy S she 18 10 TNF-0L ol5ee (w2 ) Jlogad

TLR4 Cortical (ug/ml)

I

Control MICT HIT

s slees,S she 28 3 TLRA (e (o) ¥ Jlogas

U 551 ooy S pgil il o TNF-0L 15356 4 bgs o D ¢ iy slaail 1) JSs

1F+) (60 03 o lols (o 059

O3 9ottty Sloyd = (Sl lods g (S pale oGS Ao


http://dx.doi.org/10.18502/ssu.v30i10.11451
https://jssu.ssu.ac.ir/article-1-5676-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/ssu.v30i10.11451 ]

Oled o (Glxis y (£958 pwle

gk b 0g,F srhe p23 50 TNF-00 56 4 by e b ¢ iy slaasly Y JS

gl slog,S psil il jo TLRA ;52516 oy bgsye o )y slaasly ¥ IS

As% sos,S psil il ;3 TLRA ;556 o Ly po o3 ) yimy slaaily :F JS

5 WS e oy | TNFo ol bl iy slocnlsnls
el szl Son oo bily Sl pulul 28 Sl G
=l (ol slagasls » MICT s HIIT Glacy yei 56
o b dVY) 5usS-edla 5 plyy ol (a5 0o
5wl Syl @ el o Sl sblgule Sl
Dol el 5l o TNF-00 5 a5 adl jo oole sla jsge
955095 0mle Rlie )3 (V) 0,8 oy (2alS” Joed 5 (59 2
odsline SJgle = shyls Slo sladiges ;o Silge
Ol sigh 50 (YY)l )Ken 5 ool Lo (YO) wis,S
wzge Wlgioe Yo Dad b 9l sjlep (e a5 Wl
03,5 GuajofSul Jeidse 4 S U5 50 TNF-ar als
aisly lid 0gx i 0 (V1) LKen 5 5,51 (YF)
Joliae zolS Coge MICT § HIT oy 05 asin VY oS
(YY) .»o)f dl."- JJ LSLBCJ) B IL-10 9 TNF-a
L b ioen onl gl o Solis 393y ol Juds Yios|
e onl i 0 &Sl opl o il agy
ool 5o ledll o lulpd a5 (lom 4 Mie sl ioges]

1F+) (60 03 o lols (o 059

Slon et tin ¥l ey San b ol agh

g0l lawgie Sl b gl g YU oul b ool
he 25 5 gl il 4l 50,0 TLRA TNF-0 clasuiay
pae 3l Sl gl (l s oS el 5 alre slas,
Do b soghs 9 Vb Sai b gl (g3l o ped atin ¥ 50
a>b g0 ,0 TLR4 TNF-0 slarsSgy polie p lawgie
LTLRA LLs)l og 5 alme oo, e 528 5 pgil
TLRA lujply jLiol abads L g gzl 55, b TNF-at
T Geesd & (LPS) wy )l s WSS Jlail Lawgs
S5l bjlaal ol (YY) 005 o 5l TLREA Jslo
oledl slaslis ,o baee a5 TLR4 Sluply o MyD88
LS (gemdl jgind ol 5 0,5 oo plonil s oo 59,
ok b s TNF-0 0w o5 L bLs | dL-IR L Las e
@l g NF-kB (s3luJlad a4 e Solpsys a5 abl o Cawd
(YY) 05,5 o IL-6 s TNF-0 asilon el iy (gloalansy
[, TLR4 51 oYL sk a3l Sl 4 ouls jascie ‘pizpd
Wgd Jud LPS L aSoadge asbe (nl 5 WS e Ol

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v30i10.11451
https://jssu.ssu.ac.ir/article-1-5676-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/ssu.v30i10.11451 ]

sz lagbye sl eslitul (ruized 9 (gl ol Dae pSl>
pae ot e 5 500 (S iz il Jbos 055 bs
B slagiagh ;0 g (npe loy Dake jlaline Dglis 392
Al & Giagh cal 53 g WS 1] es ian A Loges
&5 ol SRl gy p g oS oy Do p3 0 pe8 2 (o 2
pac bYo 5l 6wl as 0o )5 eolaul wan ¥ 5 byl
LIS Slatagh (Fp (rized el 039 (0 ped (6135 ]
Ly by celed b osluoslol iy 45 wisls oLt
SaS y3e] e cbiliz sbml s sSUsT sl 555le
Ol oRlBl s (sl asle la)gjle oS o
gl zals (¥ GF-1 3 NGF BDNF o Loy s 5
g ki s TLRA 3 TLR2 oLy ials ICAM-1 _als
o Ll (F o] ol gl 5 she o TNF-0U l5ee
o (5155 oS il oyl el 5 jhe (SaST il
WS ap o Siles @bl s Sl e el e
R g S pedplie dge (F el IS 650e
s GLUT-1 glo ill 1 s e Slabio c¥Bs
o 51 clled zalsél s AMPK ol liél GLUT-3
Sl @ PFK 5 LDH Je 500 mee s3sSelS
(SooSl ol Sl Sapp sl G5 ]
Sisanloin Jalse Cons 4 ataly oS wazme Jlo s
Oymed Siguplas 4 AIF 4 Bak Bad Bax yyxes
g S omizes 5 HSP-27 5 HSP-70 Bcl-2
GireS (7 s ok sl b S po Sliosl s (lsreas a0 gie
e B9 I Gl Sln she Gl g (S nge 4ol
e gl (V tsihe hlisee lacand )0 55551 5 55523
SLgiegy s 4 azg by IS jsba (VF) 3 - o>
5 osill g (ol ole (sjlsn Dl el vy oo ity 4SS
ol Sglie oS o logas TNF-0L 4 by e s
Sl yed b s (Sl slaguly Koo o 5l LT
Ly Jloe 5 oght slacn o slagewly 5l Jaad (ogks
Slps U005 o0 coge ol (ped o5 cl lawgie ol

VFe) (60 00 oylosds ¢ o 0590

TLRA g TNF-01 2 (o559 ¢52.305 & 53lwodlol Gy 53T

L 55 czge (589 Callad g ool oslinul oogy w0l 3
3oolainl @ axgi b yols gmagh ,o a5 ead ol 8l b s
O 2 Rl il ilel anlr Glye 4 il oo,
o ey Syl o TNF-0 i oo TNF-ot
B g oS oo Lol pulisl (85 Saties Sl 590 40 a5
(e 25 iJobe ool spyaslny S Wl
@z S8l GRIEY) Sl Sighe 4 Gl 9 mang 23S
oSl s Slllin sl amsl Wy Gl G
sbplsnle Ole ol g (o 8L el
a5 0,5 Gl Olee alaly nl @ azrgi b oo S Sleddlas
S ez 85 Gl L as o)l QU elae (B35
o sbplaule fall cage o5y R e
o TLR sloosi o g 5 (VA) 55,5 TNF-o .l
O S I I Dl
Czge 395 45 WS oo ] STk sl Johe 4 ool ol
ond Jlb 0ghioe lacnlSgeS y gl I cmsiy,
GomlSsnls o Ll 4 e Wl WILR
PN 0oL s regn 008 TNF-0 ol el ey
Ol Rl cage phite (355 lague oS WS
L g 93,5 o0 biusise 55, 2 TLRA 5 TLR2 (glaows .5
Sbpbatle ol Wiy oo oS ol &Sl 4 azg
32 3 St 55 iete et winlos ST 1, ol e
ohlSen g ST bl aan o (Y) azil axsls wlel
e TLRA lall |, TNF-0 jzals Lol pailSa ¥+ 1)
loonl b TLRE (53laJled oo ol ko (YY) o8
TNF-0 oL g NF-kB Sl Sy corge ol 02
S S Vel amas o (Fe) 305 e beawsssl o
slagise 33 359 (e 5l 2 TNF-0 0oS o slacds
5 by Gezes (TY) wal TLR4 2al5 (ol sl
Sip e a5 ol lid Liegh ye (Yo A) o Ses
9995 o8 (45 10 SaCawgise a5 carge plate (23555
Lo (M) 995 oo 2l Jelse (20l corge 355 ams 3o
Siags o TNF-o 5 TLRA il pac 5 cde o5 ol

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v30i10.11451
https://jssu.ssu.ac.ir/article-1-5676-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/ssu.v30i10.11451 ]

OLe2 g Glioy (£958 wlae -

bogie ©ud boaz 9 Vb Sad b4z (Gh))9 cnped el

she o el slaoals Gl ise Glle Wy

il

Sidsied ah, S ale, sl a8 S, ey ol
plil jo a5 SLS oled I abl oo jlhed oRiils o555

ol ly Sleyad g Sis JleS Wi S 5L 1) b gl opl
3 ol&ils :Gll.n cs"L"

B, 0929 @8l o oyl

Jizl 4 cpl ol (YY) all lawsie ol b (g5len il ol
L Soe GYeb (eolds by poi aiilen o9y Sl yei gl )3
Sbul s (B9 b 0o (2 Slse dr (o wd (e 4o e
I, TNF-a Lo s o P (Sdgilie o s (6550 S
O sule (nl medal g Joasi czge s (ol 5l g 00,5 b

=

.co;‘sa

Gl a5 el bl Gl baasily ool 4z L

1-Cuevas AG, Ong AD, Carvalho K, Ho T, Chan SW,
Allen J, Chen R, Rodgers J, Biba U, Williams DR.
Discrimination and Systemic Inflammation: A
Critical Review and Synthesis. Brain Behav Immun
2020; 89: 465-79.

2-Enache D, Pariante CM, Mondelli V. Markers of
Central Inflammation in Major Depressive
Disorder: A Systematic Review and Meta-Analysis of
Studies Examining Cerebrospinal Fluid, Positron
Emission Tomography and Post-Mortem Brain
Tissue. Brain Behav Immun 2019; 81: 24-40.

3-Khan J, Noboru N, Young A, Thomas D. Pro and
Anti-Inflammatory Cytokine Levels (TNF-A, IL-1p,
IL-6 and IL-10) In Rat Model of Neuroma.
Pathophysiology 2017; 24(3): 155-9.

4-Nakagawa Y, Chiba K. Role of Microglial M1/M2
Polarization in Relapse and Remission of
Psychiatric Disorders and Diseases. Pharmaceuticals

2014; 7(12): 1028-48.

1P+ (69 00 o Lo ( w090

5-You K, Gu H, Yuan Z, Xu X. Tumor Necrosis Factor
Alpha Signaling and Organogenesis. Front Cell Dev
Biol 2021; 9: 1-9.

6-Ye L, Huang Y, Zhao L, Li Y, Sun L, Zhou Y, Qian
G, Zheng JC. IL-1f And TNF-A Induce
Neurotoxicity Through Glutamate Production: A
Potential Role for Neuronal Glutaminase. J
Neurochem 2013; 125(6): 897-908.

7-Arroyo E, Laudato JA, Gibson BM, Dulaney CS,
Vaughan JA, Followay BN, Glickman EL, Jajtner
AR. Tumor Necrosis Factor-4, TNF Receptor, and
Soluble TNF Receptor Responses to Aerobic
Exercise in the Heat. Cytokine X 2020; 2(3):
100033.

8-Norouzian M, Rajabi H, Panahzadeh F. The Effect of
6 Weeks Tai Chi Training on TNF-4, BDNF Serum
Levels and Cognitive and Physical Function in
Women with Stroke.J Spo Exerc Physiol. 2017;
10(1): 11-19. [Persian]

O3 (9ot (Sloyd = (Sl lods g (S pale oGS alo


http://dx.doi.org/10.18502/ssu.v30i10.11451
https://jssu.ssu.ac.ir/article-1-5676-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/ssu.v30i10.11451 ]

9-Soltani N, Marandi SM, Kazemi M, Esmaeil N.
Combined All-Extremity High-Intensity Interval
Training Regulates Immunometabolic Responses
Through Toll-Like Receptor 4 Adaptors and A20
Downregulation in Obese Young Females. Obes
Facts 2020; 13(3): 415-31.

10- Park JW, Kim KH, Choi JK, Park TS, Song KD,
Cho BW. Regulation of Toll-Like Receptors
Expression in Muscle Cells by Exercise-Induced
Stress. Anim Biosci 2021; 34(10): 1590-99.

11-Soori R, Vahdat H, Shabkhiz F, Ababzadeh S,
Eslami Farsani M. Effects of Aerobic Exercise and
Rosemary Extracts on Inflammatory Factors in
Cerebellar of Male Old Rats. Qom Univ Med Sci J
2020; 14(4): 11-21. [Persian]

12- Hovanloo F, Arefirad T, Ahmadizad S. Effects of
Sprint Interval and Continuous Endurance Training
on Serum Levels of Inflammatory Biomarkers. J
Diabetes Metab Disord 2013; 12(1): 1-5.

13- Timmons BW. Paediatric Exercise Immunology:
Health and Clinical Applications. Exerc Immunol
Rev 2005; 11(2005): 108-44.

14- Wang X, Zhang M, Feng R, Li WB, Ren SQ, Zhang
J, Zhang F. Physical Exercise Training And
Neurovascular ~ Unit  In  Ischemic  Stroke.
Neuroscience 2014; 271: 99-107.

15- Dornbos 111 D, Ding Y. Mechanisms of Neuronal
Damage and Neuroprotection Underlying
Ischemia/Reperfusion  Injury  after  Physical
Exercise. Curr Drug Targets 2012; 13(2): 247-62.

16- Gleeson M, Bishop NC, Stensel DJ, Lindley MR,
Mastana SS, Nimmo MA. The Anti-Inflammatory

Effects of Exercise: Mechanisms and Implications

VFe) (60 00 oylosds ¢ o 0590

TLR4 3 TNF-0. p (o359 o303 b (s 5twodlol iy,
for the Prevention and Treatment of Disease. Nat
Rev Immunol 2011; 11(9): 607-15.

17- Rezaei R, Nasoohi S, Haghparast A, Khodagholi F,
Bigdeli MR, Nourshahi M. High Intensity Exercise
Preconditioning Provides Differential Protection
Against Brain Injury Following Experimental
Stroke. Life Sci 2018; 207: 30-35.

18- Bedford TG, Tipton CM, Wilson NC, Oppliger RA,
Gisolfi CV. Maximum Oxygen Consumption of Rats
and Its Changes with Various Experimental
Procedures. J Appl Physiol 1979; 47(6): 1278-83.

19- Leandro CG, Levada AC, Hirabara SM, Manhé&es-
De-Castro R. A Program of Moderate Physical
Training for Wistar Rats Based on Maximal
Oxygen Consumption.J Strength Cond Res.
2007; 21(3): 751-6.

20-Ramez M, Rajabi H, Ramezani F, Naderi N,
Darbandi-Azar A, Nasirinezhad F. The Greater Effect
of High-Intensity Interval Training versus
Moderate-Intensity ~ Continuous  Training on
Cardioprotection against  Ischemia-Reperfusion
Injury through Klotho Levels and Attenuate of
Myocardial TRPC6 Expression. BMC Cardiovasc
Disord 2019; 19(1): 118.

21- Sandoghchian Shotorbani S, Espotin A, Mahmoudi
J, Dehghan A, Sadigh Eteghad S. Effects of HSP70
on TLR4 Expression by Increasing MAPK and NF-
KB Signaling Pathways in Periodontitis. J Mashhad
Dent Sch 2021; 45(1): 63-9. [Persian]

22-Kovach MA, Singer B, Martinez-Colon G,
Newstead MW, Zeng X, Mancuso P, et al. IL-36y is a
Crucial Proximal Component of Protective Type-1-

Mediated Lung Mucosal Immunity In Gram-Positive

O3 (9ot (Sloyod = (Sl lods g (S pale oGS alo


http://dx.doi.org/10.18502/ssu.v30i10.11451
https://jssu.ssu.ac.ir/article-1-5676-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/ssu.v30i10.11451 ]

OLe2 g Glioy (£958 wlae -

and-Negative  Bacterial Pneumonia.  Mucosal
Immunol 2017; 10(5): 1320-34.

23- Huynh J, Scholz GM, Aw J, Kwa MQ, Achuthan A,
Hamilton JA, Reynolds EC. IRF6 Regulates the
Expression of IL-36y By Human Oral Epithelial
Cells In Response to Porphyromonas Gingivalis. J
Immunol 2016; 196(5): 2230-8.

24-Pervaiz N, Hoffman-Goetz L. Immune Cell
Inflammatory Cytokine Responses Differ Between
Central and Systemic Compartments in Response to
Acute Exercise in Mice. Exerc Immunol Rev 2012;
18: 142-57.

25- Martin-Cordero L, Garcia JJ, Hinchado MD, Bote E,
Manso R, Ortega E. Habitual Physical Exercise
Improves Macrophage IL-6 and TNF-A Deregulated
Release in the Obese Zucker Rat Model of the
Metabolic ~ Syndrome.  Neuroimmunomodulation
2011; 18(2): 123-30.

26- Mokhtarzade M, Ranjbar R, Majdinasab N. Acute
and Chronic Effect of Upper and Lower Body
Interval Training on Tumor Necrosis Factor (Tnfa)
and Leptin Concentration in Women with MS. Stud
Med Sci 2017; 28(5): 332-42.

27- Akbari A, Mohebbi H, Khalafi M, Moghaddami K.
The Effect of Two Types of High Intensity and
Moderate Intensity Continuous Training on Serum

Levels of TNF-4 and IL-10 in Obese Male Rats. J

VFe) (60 00 oylosds ¢ o 0590

Appl Health Stud Sport Physiol 2019; 6(1): 86-93.
(Persian)

28- Mujumdar PP, Duerksen-Hughes PJ, Firek AF,
Hessinger DA. Long-Term, Progressive, Aerobic
Training Increases Adiponectin in Middle-Aged,
Overweight, Untrained Males and Females. Scand J
Clin Lab Invest 2011; 71(2): 101-7.

29- Stewart LK, Flynn MG, Campbell WW, Craig BA,
Robinson JP, Mcfarlin BK, et al. Influence of
Exercise Training and Age on CD14+ Cell-Surface
Expression of Toll-Like Receptor 2 and 4. Brain
Behav Immun 2005; 19(5): 389-97.

30- Shi H, Kokoeva MV, Inouye K, Tzameli I, Yin H,
Flier JS. TLR4 Links Innate Immunity And Fatty
Acid-Induced Insulin Resistance. J Clin Invest 2006;
116(11): 3015-25.

31- Timmerman KL, Flynn MG, Coen PM, Markofski
MM, Pence BD. Exercise Training-Induced
Lowering of Inflammatory (CD14+ CD16+)
Monocytes: A Role in the Anti-Inflammatory
Influence of Exercise. J Leukocyte Biol 2008; 84(5):
1271-8.

32-White LJ, Castellano V, Mc Coy SC. Cytokine
Responses to Resistance Training In People with
Multiple Sclerosis. J Sports Sci. 2006; 24(8): 911-4.

33- Hotamisligil GS. Mechanisms of TNF-A-Induced
Insulin Resistance. Exp Clin Endocrinol Diabetes.

1999; 107(2): 119-25.

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v30i10.11451
https://jssu.ssu.ac.ir/article-1-5676-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-05-01 ]

[ DOI: 10.18502/ssu.v30i10.11451 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 10 Fep 2022
Vol 30| Nov 10 | Jan 2023 Accepted: 1 May 2022

Effect of 4 Weeks Preconditioning with High Intensity Interval Training
and Moderate Intensity Continuous Training on Brain Levels of TNF-A
and TLR4 in Male Wistar Rats

Abbas Foroughi Pordanjani ', Mohsen Salesi*, Rasoul Rezaei', Javad Nemati*

Introduction: Inflammation in the brain is known as neuroinflammation and increases TNF-a (Tumor
necrosis factor alpha) secretion and activates the TLR4 (Toll-like receptor 4) pathway. The aim of this study
was to evaluate the effect of 4 weeks preconditioning with high intensity intermittent training (HIIT) and
moderate intensity training (MICT) on TNF-o and TLR4 levels in male Wistar rats.

Methods: The current research was an experimental study.18 male Wistar rats were divided into three
groups: high intensity intermittent training (6 heads), continuous moderate intensity training (6 heads) and
the control group (6 heads). HIIT program included 6 stages of 2-minute activity with intensity of 85-90%
VO2max and 5 stages of active rest for 2 minutes and MICT program with intensity of 65% VO2max with
the same duration as HIIT for 4 weeks and 5 days per week was implemented. 48 hours after the last training
session, rats were dissected and cortical tissues and layers of mice were extracted for TNF-a and TLR-4
using western blotting. Data analysis was performed using ANOVA test at a significance level of 0.05 With
the help of SPSS version 16 software.

Results: The results of the present study showed that TNF-o. and TLR4 in the cortex and stratum cerebral
areas after 4 weeks of high-intensity and moderate-intensity intermittent aerobic exercise did not change
significantly compared to the control group (p=0.05).

Conclusion: According to these findings, it can be stated that exercise with high or moderate intensity
cannot be an effective factor in increasing inflammatory markers in the brain.
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