[ Downloaded from ismj.bpums.ac.ir on 2026-02-01 ]

e Th alalss

u.«JU c:l> ‘}:’ﬂ_h:mvi) am‘g}:

|| {ebomsammesis} | Ay Sl sbldg Slas =J~...:f,1mt§.:s|>
== <
NN 2 OYAY Wil 5 cpogr ) VIVE DVVAY amis o ojlas (paAz Jlw

ISMJ 2015; 17(6): 1176-1187

Vo o of ! (0 g o 30 (F 98I 90 — (J gl BLi 31 (w3
5T JU P (S0 s 30 (55T gd O gk b
o 3.?6' alww 9 A O

\ . o \ ®Y - . \ - V.
¢ @"Jde\"gf\'p"\?”‘ 6@(;“ ("DCJiJJJM’." 6}.:4%)
T aSs 4l mealis Lea

dﬁ)’\m' ébi n@‘é ‘C)b@' Q&:ﬁ.’ﬁ K) r}l& J.>|} M._{Li r}h‘v S ASES s ‘wu@»._{) a};\

S ded (K poe sl (S 005l (ol p ke SlidoS S e 595 0
AY/ENF e i pds —AV/N N E e SO s

s AS>

o S o Jor Ol W Wy, (b S (le JiKw S Olsa 45 VSl oldas B 4 4 s b otae)
ol 03 Coes 55T Slgdl b " " s gm sl slaedi S Ol LRIl 5 Slgdl i ol o ¢3! G ymp Sl i
3 B T e e o 3T n Sl bV S )l S sl e Ole (S gS0g0 = s DL s 5 4 Al
s g 315 S ol e sla b e 53 S5l gl

= ey L W s sk <as 4 CFA (complete freund's adjuvant) Gs,5 dhwse <ldl tla 29, 5 5lse
oS & 55 YN Sdkew Wi, S 4 VoSl b BT AS L5 YN 5P Y Glasy, s Cpsl s LT mle)
aalan YN 9V VY Gho g, 5o D fuy ST e sty sam sl g0 ek xS Oy A S a5 anlllas 390 it
A3 plowil 8 b Sl BT O sa5T 31 ealizal LV 2l 5 SPSS (gLl i3Sl p5 by bt b s o ol PAIHY

55 YV (b @3 sl Slaian SRIBl Cage BT e 8 53Vt S Pl b AT GiyF A5 ol Ol mls laadly
& S 1y 0T SO, 53 BB Ghsmsl o sLeki S Ol s solsiime e V0 oS J ) 3L ST G A el
255 sml S 0y 8

Sl s ol (b gl 5 (5591 sl Comge V0 S gzl b ST 51 eslinal oS sl DL | Slllae 1 S aonst
Sl o 30 L3 BB udsmsl g0 e S Ol Sl & A8 e slgidey LaBl pl cpiomes 35 8 0 CFA Lo <l
g 58 ke V0 oS Pl s 55 G b 51 ez

50 ek S N oSzl CFAC sl (53T (Ol 1 gudS O3

S At (S p ke oSl (Kb gy 0 a3 (358 05,8 Ol *
Email: jzaringhalam@yahoo.com


http://ismj.bpums.ac.ir/article-1-634-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-01 ]

W /ledl b 53T la 5 Ve oS 5l

0L 5 &)

$b s Je S ol sbaral ki 5l CFA
Sl ol o (53T om0l 530 L Ul 56 s a5
Il e el oS sl )l o 4 68
053 36 3 S s il IL-s TNF-q
sba &I LS bl 035 W (b, Je
V) ol 4l 2alS g atin 3 (g Saiy
G ST L Sl i 85 505 spms sdalpd
Loodd W (63500 mm (1) 5o (sl oS
ol 0313 1alS 2 5T 56 b Sl ]
.A\)

Bl o 5ol olgdl 48 Klesls Olas Oldedils
2 gl s el S 5l oled
Q) s ilpl sbis Olb s 5 sV s
3G Gl se glaedi S 48 de o e
b s sl ST Sl gn slaodiS uils
2 Al 5o Gledi S nl pesdle il
23 el (s S A e Sl s Ll
s P35kl sl ganas Sl ol
() asl assls

Gladas dapSymle &8 Wlosls Olis Slalas
ST ccgtle ol ol ladhe 11 (g s sl
2 822308 DA e b il S Ll
3 o 30N 35 o e slasilly
sl e Jalge 3 S ALY 0) Ve S
Sl Olgea 5wl e (T helper type2)
@S ks pldlas s Sl sl Ses L
s TNFo s Sl s,k 5l &8 (OY) el o
b Llie Jos IFNY) LS 055 200 5 IL-VY
L alasise ssms kS sadme [ aledl ol

Mt (9355 4 o b SV S Yl el

dodde

S 3 Soeteg Al Solo A 5lesy oy
Lo ol olos opl ol alidl e L
s sbdsbe 558 5 Jbssew mle B0 s
PRCIEE = R SV W BPRN PRST
Sty Ol OpulSadSs LGy ,a0
Jols O Seatopr Slags 5 3L g0 ol jar a2 50
wlle Gl Lol en jasila sl B Rl SO
() clagsb ol =

Loy T sbadshe 055 1555 G b 5l Golew 2l
Sl psnle VL # gl Lisy o ol 1) 55
s TNFa(Tumor Necrosis Factor a) JdL-)
2 ooldh bkl sl o xlee sla, g
ool ks Sl adsles, ool Olley
Sl abressn b delaS s)ls (g e Wsy Adsiles
(5 7)) Clol pon Ss SalS L a8 e
st S Gy ke Sl LU
51 s CFA(complete freund's adjuvant)
Dl eon e Al Yoo ml gl
Sl bl b, 5 JsSe (Il
Ol 3 Ausileg, ol wbe ey 5 sl
s e Ulgsae oS sba 5 ails
L ol e L3l Je opl 303 o eslizal
sl fss Lol o e das e Ol Ol s
() Wil Coenl Pl 5 ciloie s
sl SSISWE s S dne ol
53 CFA G5 5l an cele S Ysans Sl
ole G Bli 5 edin S sl wedd Gy b
(8 5 0) 3,05 anls

L. ol Wl ‘_;:L@.'I.H JJA aS MJL;a dLL.s Oldlas

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-634-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-01 ]

VYAY wawl g oo /7 o el /V.AJJu Ju

ER TSRy

AT Sl g

ook b by 315 5 e, S el al s
Sl s s b, Ll eslindd rjf YeorB YA S5
s YYEY) sylikad i s Slesa b
WSk K 5 dons PV by ol S sl
LE S (Kb csle VY by, csla
b S s Sl den Jlal s S5 O 5 1
ol il AT Sl 5l eslind 55
swl 5 ey AL Sl LS G wraS
glas bl b 5 AKalsl Sl 53 5
OA) d S s (ZIMMErman) -y s

wlas 1 b
Slize ialesl 03 S Y 4 sl O pen e,
CFA s «s (Adjuvant Arthritis) AA o5 S LLs
I, PBS & AA+PBS o535 isses Sibys |,
035 5 L5,5 il s CFA o s wVehicle ol sea
@b sl o esae |, CFA & AA+IL Anti-).
0SS e dingad 3L V0 S |
VX Gl e slpesS Y asst wp
JUE TS ST STRTCPINEE BRI ARPR L
cou) CFA sy 25 G5 gbese Sl oy
Ao oy > Sllsm Sl b e (e s
Shde dol a5 3V Sl sk st s sl
Sl Hs Oysen 595 Y)Y oea CRFA G55
(I Sla s (VY)W G5 &3, D) pons
Vo OSHE  pa 5 b i (5
b bl A ol V) 5 VF Y i slass) 53

ub) Qb; )\ ebLi';.ung) ol u:“)@-:’ u\))lﬁ J.S}Ila

S s ek gless,y e ol (olew
) il r oSl ol gtls

Ek o3 V0 Sl oS el sl 0L Sl
ladbe 5L S mle My 5 25 05 sl e
OF) Ll e T

N oS sl Ay S S e slgiiy Ol
s b ol 5l aan el NY-VF
Obs sl lodis Hlge Olgoay 5 550 0 W Ll
5 TNF-o dL-\Y JIL-\B .GM-CSFPGSY o}
y s Ol Ve S el bl oo Jes PLAY
Lol MRNA ol 288 5o b 5l badals ool 5
sl Ol iy sla,sst s Jles s
Soler IS Ve Sl 08) Ll
My Sl pml sbael 5l s
ssbe 1) TNF-a aslbe U380 sl rnls sl
GrSda LV Sl bl e e oL
w5 5 1y 3575 55l ol MRNA TNF-a
s a0 axgs Lol (V) 5,08
Al il e 53 sl 5 (53T
s Sek S Ol uISl umas CFA
S s sl ol b ey sl
Rl w5 s ol b IL-YVe sl
O U K o P B PR Cgea
gl Sl e 0l 3 Gue Ol il
Obless 53 oledl e 0Ly s Lappls sl
adlas pl b opdize pl ol Sl o )]
VoSS e Ol JoS - sk B
B 5 plee e ise 55 633 Sl L
o o b Sl dewse st p 5T

'MJ& )‘j5

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-634-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-01 ]

VWA /el (b 53mle 5 Ve oS Sl s

0L 5 &)

Sielesl L 4 B s by 13 mlesl 51 LB e
Sty Salegl sba | OAS i S ol
Sy e S e K oS James el
03 Ol b B Sle Se By ol s S
0AeS e s b Oley 5 8 S 5l 5
PWL ..s 5 <. (paw withdrawal latency) |
ads 0 =V gl ol & s b s sl L an
s Cut off s aclws S0l Jlids 5 sl
ol e 3 ast Yo hlesl ool 3 el 4B S
g by e old il Jlie 3l edd G b el
IRV IS ol Cewsas 5ldis L3S (.ijis st
3 250 b 3 63 mls s OLE 035 e

09)

S SBhgd g3 o V0 S PR s o
e e S Jisls 5, Bo,e 5l G e
Ay sl g edd s Obsbsnl LS
o S ks Sl (S Slad el AS 4 b (e
Ao ytd ol S sl a3 -V gles ps Lol o 3
Enzyme-c.s alsas Vv o Se ol e s
s,luted (ELISA) linked immunosorbent assay
oSly &b 3l (Bender Med System Uk) &,
o O PCT S DS £ S Y Ry A

A sl S Laall) sz

Vo oS SRl b AT e
AA D sl 53 Ve oSl B s 8
o R ) ¢ S b BT L oy
Vo oSl AT S e Ve Sl
s 4y (Abcam/UK)R&D Gt Lo

L oS 5 @b T ol 530 el colalllas 3 5 0

ol 5 L3S 2ol S sba ol L ol anis
:ljf‘_;ﬂu ax 5 A gles )JW4GLA O35, o3
P s s sl 5o slaeli ;S Ol Olje 5 Ll 3 3

CA;)‘J}W.’)}‘Q%OJ&&}&J}‘U

CFA ;i 56 ol slony!

Ads S Ve Gl 5 Gup st Sl
Jm (odd candd 3 5w SLsSGL) CRA
St Louis MO USA) L il Gdrs 55 55 ol
Conly b S @ (e pfgtf \+ Sigma
30 05wk G el sl i 5y 50 Ul
Rl 3238 e dlml b 8w CFA )55 51 ax
LS o g aslsl 55 5y 5l 5, YY) b dal s
e ) bo U8 05 8 3 S ol S el

A5 G rss s e Olea b

L gl o

J3 L s e CFA mmes G5 o il 61
e 3590 Sogline WOy b s Gasp Sl e s
S plralr s | e NG b
Comerio  dtaly) e senly 55 s S sl
pal Jlide 4l el OVIFY Jke Ugo Basile VA
D I T e e A
ol (5 S5l e 5 b alos s gla0bsj
2 S S e S5 4 S

Sl 5P s S

(PWL: paw withdrawal latency) L ouis .
dtaly) L S slaces gawsa ool = 3
Salesl 5 J xS slaey S s (Ugo Basile Verse
ety G Sl GBI s ey A3 plo

G35 110

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-634-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-01 ]

VYAY wawl g oo /7 o el /V.AJJu Ju

53 Jlms sadsl (ool BT L amyn YF las s el
56 AT L e 5 A o3l 2t SO 3L
3 Y glos 53 ole G Stoty SO 3 e
L et KSH 5L L L Y S s 4 S
5hoeslizad b lacss . immunoreactivity e
ECL Amersham)
a5 (chemiluminescencedetection  system
03 4233 ¥ Sl SEAPPING J gloes L LaJES i o3l
Cell Signaling) «Jsl sk 5T L 5 455 00 (sles
WSOl J S W5 S Olgea Bo-actin (v 0
P S [ RPN WY PR TR [ R
G Cygots 5 A odowew NIH Image(V/#+)

A& ol B-actin o154 S sl 5o slae S oS\

bl sl 3T
Sl LSLJ}SL.;{\A B C;l A S J=ls s ganslis
b G bl T a3l sleslizad b Ve S )zl
<, 50 One way ANOVA(Post hoc Tukey’s)
SPSS oslazul J))A )‘)5‘(‘)) Qﬁj.’b
e V4 s USAUL Chicago.SPSS Inc)
addllas pl 535 S bl EXCEI 5, b 51 sl ged e

A L5;'L' )">L5.M P<'/'O

ail

AA iz Jol o (b 5o b e Dl ks
Jol 555 03 s culy gb S 2 CFA G5
B Sl ol 48 A5 Oles 3 ol 5 Al Bl Cr pe
Sl oo b e (SIS walsl 55 G 5l A Y )
3o bamlie 3 CFA g 5l e V) 50 v Y

sl adllas 4 ax 5 b oo(Ye) Klesls olis ooy s
A Jeddly s Gb 5 0LSes 5 (Khadaroo)
o2l > (catalogue number abaasa) s A
@b sl gl (NDOY) oS it 555 andllas
2 e Ssb N chle b ol anti-ratye oS
2 ke e S /RO A s a5 i) e
S5l ekt padss ol AT (1) ks S
(phosphate-buffered saline) PBS J o 5V
Aali 058 5 A 38, (P Blis =1 55 sl

L3 S sk s vehicle O zew 1, PBS

FB5 $Hsms) (MOR) 4o glaods ;8 Oly Siows

Western blotting sk s4
Oy Ul Sram ln 8, s 5l an
S O s Shas 3l ES 03 kil e glae S
5 o Olysliynl 5 esliad b lac, (YY) A eslizud
0 e IS 3 B 5 5 ol e s a0 gl
o3 Ve IPM 3 b Waadsed 5 055 gon ol Sl 3L
S ol aids Vv Sdew oS gl a3 10 (gles
Mo oS Bl o ) J e 2
S5 ¢l Grpg) Sy 5l golew e A
Vo Sodedy bk sei .3 o3l l0ading buffer L ous
St OF D) (gsle leas 5 okild g 4ids
5 VW Loaads P Se 505,80
Sl aslizal b lapgSsn Lds L oa 5l el s ST
Sdews Vo0V o3 s (Bio-Rad) miniprotean 11
L e PVDE 8 (65,0 5 sy 31 aids AD
Skt BB smpe olanl e gl
VE slos 3 aids & Do SO 3L L 0y ST

Lg.j_ QJAM\J LAJ&lS e‘)\{_}b S aant AL OJULZﬁ a2

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-634-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-01 ]

NAY 7ol b s30Tl 5 Ve Sl ool s

0L 5 &)

A Wa, Gy de b e Ol
CFA 51 (36 ledl (b Ve oS

Sopon VoSl kST e 0503 G
CRA G5 51 36 el Jlspme (Rl sl 4l
300 b awlie 53 YY) VYV P< /)Y glass, o
CFA (b on (2l pimen (P<v/00) W3 i
Lot slad 058 o3 aadllae YV 555 o3 ek 55
05,5 b oo Sl 4 e V0 Sl (sl
O dsz) P<e/o0)) 55 iy alie 55, 0 AA

N A DN (B Ve Sl o b O s
CFA G5

olP s Ol ly b S 4 CFA 55
Voglases oo Ve Sl daﬁéad);d)lsdxu
aslie (P<e/v0)) ws S Gy 5l e VY 5 VY
ol Sl Y SV Glass, se ) oSl
Seolsgme 50 VY 5oy bacglie 5 VY 545 5 58l
Sopon Nt oSl 3L B Gusg Ll (P< /oY)
2 Sbgre Al Carge Sy V) Sdea Ly,
e M| g A3V Sl e e
055 33 PBS G5 LV Sl e polie s
Ol sed) ,lizjfj sdalie J 28

120

g

80
60 — - =AA+ANEI IL10

40 — -+ AA+PBS

SerumiL-10level (pg/ml)

20

-20

Time (days)

S IR (g plis S 2V S Dl AT G Rl O s
013 0Ly MEANESEM &) sou sl CFA J1 26655, Y) ledl Ugb oo
e g 3CFA G5 6wl PSe/e))  cin=s
AA Uz 658 3V oS I

Muﬁjé\‘fjj)))nmdijj‘:L;Liv.‘a;-.(P<'/"\)
3 P<e/en)) s (g ls gme I3V Y (lass, b
O st P<e/e)) 5

2V oSSl el STy SO Jsas

b ey o Ol i

23 b e Ol s

sldas Lkaj)g
A2 595 alae

YRR -TRYAN 14 TS “
\VANZVRRE Mol 2 Oy 5l e ¥ is, D
VAR TVER el 5 Olays 5l V 5y \g
\AESVIA iaiaied 4 Sl sl VP, L
o <
(W/SEIVER d eidd 5 Ol 3l m YN 3y

YRR -TRYAN 14 A2 35
\VARE-XVEA A 7 Obeys 3l Jv_;\")'}) %)
m
ARZESVARRY 14 Ol 3l e Vs, &
<
\/$OF /v Y 4 loos 5l e VY s, <

VNS /Y 2 Slays e YN s
vafeatea /e 14 T o
-
VXS YT 4 Ol 5l e ¥ is,
|
V/EYE S VET 5 ol 5l Y sss B
<
VAR T # obesa st VY os g
YAYE/0¥AT T, 4 Olays 3 s YV 33, <

VX Glasas 3 b psl Ly Sl NEF 5 eds 0l MEANESEM &) 5on, =k
655 2CFA Gy b aslae P¥P<e/0 ) sy Ll &ppmn T 50 Y
P<of) AAJiS 658 s e slajsy 53 b sy g Sl
AA+ L1053 55V Szl ook 5T 35 b awglis (P<e/V T
CFA G5 5l e YV OF Y alie slags, 53 AA e J 38 05 S Lanti-

353 AA S 3V oSl b AT a5 6 anlie 1 P<oey)
AA e JxSes 5L

035 3 AA 5 o b p3l 5 5l (5ol e Y|
555 N b s il slass, s AAHPBS
S s GRS el Sha pY AL el
gl 0> St S5z JAS 058 0
S e GRS PP REICy

3,55 0oLl sl ged 3 b pl-sl

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-634-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-01 ]

VYAY wawl g oo /7 o el /V.AJJu Ju

s b/ V\AY

Slyads Ve S Sl el BT B LU (Y Jsd

L—.’.)'jﬂjgiu‘
b Jol il
Coly b SAES e slaw Lha‘,}f
TS
'/”i'/"‘:“ 7 A2 555 “,
RVARE VAR o4 2 Oleys 5l ¥ 5 Q
RS EVI N s Ol 3l V 3ss :L
RIANCIVIVS s ol 5l V¥ 5s, <
SX/ A£G 5 olays 31 YN s <
SEVEY 7 A2 555
S AREIVATNS 5 Sl sl = Y s w
-V/AAE ] 4 Sloys 31 e Vo355 @
EATAREIVAVN 12 Oloys 5 e VY S5 :E(
BAVARESYAN 44 I Sless 3l e VY s
S/TVE YT 5 Aol o
'A/Aﬁi‘/‘”T 4 Oboys 3l e ¥ 5y ;
EAAREVIENS S 12 Sleys 5 e Vs é
BUAT-EVARR AL 12 Oloys 3 e VY s ::E
BAPATICIVATYG & 5 Oleys 5 e YV 55, <
el =5 5 oks 0Ly MEANESEM &) on s
St 55 2 CFA Gz b elee T P<e/en)

P<e/oen)  AA U8 658 55 Cilises glass, 55 @331 e
o553V Sl ol sl Gy b aslis T P<v /)T
ﬂU dslin P ny) il s, o ‘_;)'jJL.:A » AA

R VY 5 VF s, o VS ool ST Gy

Soop VoSl @b ST L obys ol i
P o BB Gkl s gledi S 0L

AA iz > e
S 0 Gl e laedi S s Ok
s il ey S el Olb (5 S
sk JUS L ool Bl 23S IS e
03 Ghismsl s glaedi S s plula
s Ll 1 S e ebu Ol
FBS Sl pe sbredi S 0L s (g Redr
2> e o b el o Ol s 5, U

(Y 15503 3 S sdaline o o 5,1 o,

Sr b G el ol
CFA G5 dhsa oad 250 Gla i
i Gy b us b u'.’.)‘)" LS)}JTJ:CA Ol psS
Aol Ol s 5l Ol Cilse >l e b
oo Vs Y sl s olsme ssba 53T s
OLas Sl jiw 555 Lo amlis 53 CFA 555
gk@jl &S sl plis @Lﬁ RRC VS (P<ay/vvy) shs
Sy 52 e s ime JalS Coge e
adlas V oY glaje, Loacolis 5o andlls YY 5 V¥
on il gzl b3 33 ele s asie

RGORIRY S99 PBS+AA oJﬁJAA ojjf

Sy Gor dbse @dlmb Oles
S (b Sl kA

CFA
SalPl cpe VoSl @b sl Gy
X oslass, s ek ol gl s g5 e
Li JmS es,S L oawslie 43 Y)Y 5 VF WY
P<e/vd 5 YV 5 VF Glajs, sl p P<e/ond)
@b sl & plac, (V5 Y sy, gl
Loaolie 5 Wing 03,8 Caliyn 1 Ve oSl il
55 3 L o e s e il AA o5 S
Lals Olas s YY) Sy Loawslis 5o VY

LY Jlsses ) (P<e/e))

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-634-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-01 ]

WAY /ol (b 53T mla 5 Ve oS )l Sl i

0L 5 &)

SHIF s @S Gl G ores A2
VY Glasis,s oo eds a5l e b 53l e
A J xS o5 S L awlis 55 Y)

Ogemtl 51 Sontoms ol & A pilos, 2y 500
Jate 53 el gbadsbe 5SS 5 med L &S o
il ee O Jol Cle xS 55d e antlis
Sl s amie padse ol Wl
5o ool B e ey sl
5 Nsd e Jd Ol b s CDF+ slac sl
Jate o5 5 Jlssee Sl Ly, abel s
0L Olkaiils [Kis Gpw 3l L(YT) Lls oS5
e Olsm b S o CFA G5 a5 Wlesls
SYsb el S st (SIS 53T bl
et (0) Llad o sl el G55 b s s
Kol &S wles 5 ol oldlas gl
S el 36 53 6hyls CFA vty ol Ll cad b
s sl ma 5 (Sl 5B b 56 s
b Ll TNFa 5 ILs 5 1LY B sl il
V) L5 8 o 03l 5 53 e S

sl L s plowl Dlalllas b alie 33 o aslllas
e VoSl e e S
Sl sl Jb s e s o Keia
335 o AA (U win 53) (551 56 5 (Ul ais)
oo ol 4 Wles S ast ol Sldlae o pdlea
e 03 S5 nsd 5 SSASb Dl L
b e (VF) cld BLEE s 5ps soles
el ol as gl pnle Jie ol slaonss
ool S wilets Sl Sl sladde 55 L 3LT sl
e Soledld s eSS Gk L e
N e IR I B IR S TR TR PE
iy Dlallas (Y0) Wt b e ledl

GLae ki S s Oly S Kb e Ol beadily
TV o VY b, ol ore ssba sl s
sp A adlas i Gy, Lol o
O s sl WS Ll L(P<i/en)
o, R Gl e ek S
oS @b BT A gl 5 ed 5

NGIR LTI LV SLG IR TR PR

#AA
®AA+ anti IL-10

mOR expression relative to Beta actin
-
)

Time (Days)

e, S Ol Sk Ve S ml b Bl Gy 1 Siles (7 Slases
&5t G CFA 5 3 o35, M) Gl (b el st sl 0
Ghssh gm0 S Glacop Ot ol imn b 4 S Ve S
MEANESEM &) 50y s ol 0L 55 51 oo slajy, (b ol
el NZF e Ol
S S sl 3 oS Slagns g Ol s aslin 1 (PSe/e0Y)
AA o5 8 55 o 5, a o aslllae Cilie glags,

Eou
Ol yets Lgy sy podle andllas ol 51 Cous
(Cde Vb)) 055, VY Sl b r;\ B (5)'551_)?:.@
Slaeki 8 Ol il s Ly oy CFA 51 U
o el axdllas cpl sl 5 s 58 sl s
oSS @bl e GNGb G5 DI s
bl Sl M W, 5 Sls D55 oy pon Ve

5405 CFA Ly o
@l Jlio 05 Gup S b ol mb
Sl sme bl el dilye, Sy gean Ve S Y]
SV VX Glass, 5o CFA G5 5 sl oLl

AA JJLS o)Jf BLl ML:..A LSL“).}) L: wuﬂ BEl T

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-634-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-01 ]

VYAY wawl g oo /7 o el /V.AJJu Ju

s b/ VAT

TS N [ R e RV W £
boamlie 55 ol aadlae Jsb o Ve S ) 2]
5 e sladde (OOl s Wl e 0 S
b s adlas il (S5 el sla e L

AL andlas &gl
SAR G (i S e e Ol adllls
Sl dsb s el olesesr ol 3 Gl )
OS Fl Gyl GBS Cda sl (655,
5 ST slalen Ol Glasisie o Ve
ST adlae cpl bl (TV) il Osensl s
Il e o B e S Sl
S Olgsa) Sl sl so glaedi 1S Ol il
G5 3 AA Jb s (3l ma sas als
Gl GBI s Ve Sl sl T
S mr Ao Sl &S Ay e 4 e anllas
S3 2 A Gk 3 i psbas o VeSS
s el 4 Gl e gleeki S 0L
Vo oSl oS Wlesls 0L Sldlas s o sdheny
Ll (6,555 s 3 s 33 5 el Ll e
esay 55 O3Sl 5 03550 gl M5 ke
Slllas o izmen (TA) b les a3l SLe
Sl (b bacawsise W5 SRl &S Llesls 0L
Sfs g SET Wy Ko L Ll
Bl el Sl s del Ve S
bt e cnlal (TA) 335 o3l 5 (o530l le
ol LapnlS gule Hsa ool 5 Al Dl ez
S SS e s ase oDle Sap s 3 650
Gob ) dly lalauls Jalse cpl 5 AL azils
L el sla iyl mle 05,5 b ) ool il
(P s P S SIS Ly S
s Ol ) s UL Dslite e slazaly

S gl 5o ek 1S Ol Sl 6l |y e A
G 2ol bl Lol Wl el
(YF) el weslos ICaT Sl o se 56 I b s
Sl s wls asT aliee ) 4 gles S Sl
() dlas o il OF W3e 2alS 5 Sl s |,
sl SV S ml oS sl e Ol Sl
L IEN-y 5 IL\Y TNFa W5 o« el ol as
Slge s g o Jls Tohelper V sl oo 5 oS
oy e OF oo 5 Clgd) absony 5 LS
o Sl e a8l b L g 1L
w;ALs mk.\: )J IL—\ cIL—;' cTNF—(x, L}:A JL«.\M
ol gl 5 S g Ll sbagal
-.v\iLQJg;A L}A—“ J}«L.«l l.’ ol

@ Cwb g LY &S il el olis oladlas
T cladsle 511 Smle Wy 5 55 O 8
Sl s T MRNA 0L 2als 5 b 5l baddandy
OV ke o desl il s 555 (sla, 5516 C e
Voo oSl g oS Whesls ol Sldlas
53 b g iladls 3l da cel VY18 L i
20 50 30V SR e e S0l 0L
o MY 56 s ke GRIEICFA G5 5l e
RSl asl il ol 0L, ea 5 (Goldsmith)
Oledl OLKan 5 (SErgey) o, opl posde (YY)
10) das rals 1 LPS Lous

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-634-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-01 ]

WAD /oledl (b 5531 mla 5 Ve (oS )l ol i

0L 5 &)

o Wl oo G253 L pae 56 53 g0 Sk sl
Vo oS ol s G0 b S Yl
S 53 68 bl 5 358 55 il
o 3 Sees sl Lol S5 Jsle

J\,.Jol.;@ it '"m

S
Clasl pge Clids S5 Goseer Sl

L;““"L“@'f J.A.@.JJ Lﬁ'i“‘:'f fjl; eK.:J\J Lﬁ'{\";’f SIS ESlS

Ll 0 rbu\

References:

son w s adlee sl s (YA
Oy » Ol 2E 5 Ve oSl Lllis ool
Al atls Sl (b e e laed S
e s b O3 el Spe 5 &S e
S s SIS Ky, 5 Sl cnl ol

A e s O

& S 4o
oS Pl sl 5T 51 eslizad 45 sls oLz e lalllas
il e bl 5 33T S e )
Laasl ol pomen 33 5 0 CFA Lol 3 Ol
st ;S Ok Sl b wS e slety

1.Scott LD, Wolfe F, Huizinga WJ. Rheumatoid
arthritis. Lancet 2010; 376: 1094-1108.

2.Baumgartner S. Eternercept (Enbrel) in
patients with rheumatoid arthritis with recent
onset versus established disease: improvement
in disability. J Rheumatol 2004; 31: 1532-7.

3.Feghali CA, Wright TM. Cytokines in acute
and chronic inflammation. Front Biosci 1997,
2:12-26.

4.Moller B, Villiger PM. Inhibition of IL-1, IL-
6, and TNF-alpha in immune-mediated
inflammatory  diseases. J Immunopathol
2006; 27:391-408.

5.Hargreaves K, Dubner R, Brown F, et al. A
new and sensitive method for measuring
thermal nociception in cutaneous
hyperalgesia. Pain 1988; 32(1):77-88.

6.Philippe L, Gegout-Pottie P, Guingamp C, et
al. Relations between functional,
inflammatory, and degenerative parameters
during adjuvant arthritis in rats. Am J Physiol
1997; 273: 1550-6.

7.Chover-Gonzalez AJ, Harbuz MS, Tejedor-
Real P, et al. Effects of Stress on
Susceptibility and Severity of Inflammation in
Adjuvant-induced Arthritisa. Ann New York
Acad of Sci 1999; 876(1):276-86.

8.Back SK, Lee J, Hong SK et al. Loss of spinal
p-opioid-receptor is  associated  with
mechanical allodynia in a rat model of
peripheral neuropathia. Pain 2006; 123:117.-26

9.Zhao M. Wang JY. Jia H. et al. p- but - and
K- opioid receptors in the ventro lateral orbital
cortex mediate opioid-induced anti allodynia
in a rat neuropathic pain model. Brain Res
2006; 1076:68-77.

10.Thomas J, Martin JT, Eisenach CJ.
Pharmacology of Opioid and Nonopioid
Analgesics in Chronic Pain States. J
pharmacol ther 2001; 299: 811-17.

11.Medeiros R, Figueiredo CP, Pandolfo P, et
al. The role of TNF-a signaling pathway on
COX-2 upregulation and cognitive decline
induced by B-amyloid peptide. Behav Brain
Res 2010; 209:165-73.

12.Heiskanen M, kahonen M, Huume M, et al.
polymorphism in the IL10 promoter region
and early markers of atherosclerosis: The
cardiovasvular risk in young finns study.
Atherosclerosis 2010; 208:190-96.

13.Kontoyiannis D, Kotlyarov A, Carballo E, ,
et al. Interleukin-10 targets p38 MAPK to
modulate ARE-dependent TNF mRNA

http://bpums.ac.ir


http://jpet.aspetjournals.org/search?author1=Thomas+J.+Martin&sortspec=date&submit=Submit
http://jpet.aspetjournals.org/search?author1=James+C.+Eisenach&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Kontoyiannis%2BD%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Kotlyarov%2BA%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Carballo%2BE%5bauth%5d
http://ismj.bpums.ac.ir/article-1-634-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-01 ]

VYAY wawl g oo /7 o el /V.AJJu Ju

s bl \\AF

translation and limit intestinal pathology. The
EMBO J 2001; 20:3760-70.

14.Hedrich CM, Ramakrishnan A, Dabitao D,
et al. Dynamic DNA methylation patterns
across the mouse and human IL10 genes
during CD4+ T cell activation; influence of
IL-27. Mol Immunol 2010; 48: 73-81.

15.Sergey G, Palmer Ch. Interleukin-10 inhibits
endotoxin-induced pro-inflammatory
cytokines in microglial cell cultures. J
Neuroimmunol 2005; 162:71-80.

16.Kanaan S, Poole S, Nayef ES, et al.
Interleukin-10 reduces the endotoxin-induced
hyperalgesia in mice Top of Form. J
Neuroimmunol 1998; 86: 142-50.

17.Malefyt R, Abrams J, Bennett B, et al.
Interleukin 10 inhibits cytokine synthesis by
human monocytes: an auto regulatory role of
IL-10 produced by monocytes. J Exp Med
1991; 174:1209-20.

18.Zimmermann M. Ethical guidelines for
investigations of experimental pain on
conscious animals. Pain 1983; 16:109-10.

19.Tekieh E, Zaringhalam J, Manaheji H, , et al.
Increased serum IL-6 level time-dependently
regulates hyperalgesia and spinal mu opioid
receptor expression during CFA-induced
arthritis. EXCLI J 2011; 10:23-33.

20.Khadaroo RG, Fan J, Powers KA, et al.
Impaired induction of IL10 expression in the
lung following hemorrhagic shock. Shock
2004; 22:333-9

21.Kurien BT, Scofield RH. Western blotting.
Methods 2006; 38: 283-93.

22.Akhtari Z, Zaringhalam J, Eidi A, et al.
Bidirectional effects of serum TNFa level and
spinal  P38MAPK  phosphorylation  on
hyperalgesia variation during CFA- induced
arthritis. EXCLI J 2012; 11: 373-85.

23.Anousheh S, Joseph C. Rheumatoid arthritis:
A review of the cutaneous manifestations. J
Am Acad Dermatol 2005; 53: 191-2009.

24.Hammonnd DL. Persistent inflammatory
nociception and hyperalgesia. Hyperalgesia:
molecular mechanism and clinical implication.
First ed. IASP press 2004; 291-310.

25.Messmer D, Hatsukari I, Hitosugi N, et al.
morphine Reciprocally Regulates IL-10 and
IL-12 Production by Monocyte-Derived
Human Dendritic Cells and Enhances T Cell
Activation. Mol Med 2006; 12: 284-90.

26.Zaringhalam J, Manaheji H, Mghsoodi N,
et al. Spinal mu opioid receptor expression
and hyperalgesia with dexamethasone in
chronic adjuvant-induced arthritis in rats. Clin
Exp PharmacolPhysiol 2008; 10: 1-7.

27.Goldsmitha M, Avnia D, Ernst O, et al.
Synergistic 1L-10 induction by LPS and the
ceramide-1-phosphate analog PCERA-1 is
mediated by the cCAMP and p38 MAP kinase
pathways. Mol Immunol 2009; 46:1979-87.

28.Hawrylowicz CM, O'Garra A. Potential role
of interleukin-10-secreting regulatory T cells
in allergy and asthma. Nat Rev Immunol
2005; 5: 271-83.

29.Sabat R. IL10 family of cytokines. Cytokine
Growth F R 2010; 21:315-24.

30.E. Tekieh ,S. Moghadam kia, A. Eidi, et al.
Investigation on the anti- inflammatory and
analgesic effects of Olea europaea L.
metanolic extract on male NMRI mouse.
Iranian South Med J (ISMJ). 2012, 1: 220-9.

http://bpums.ac.ir


http://www.jni-journal.com/article/S0165-5728%2898%2900027-7/abstract
http://www.jni-journal.com/article/S0165-5728%2898%2900027-7/abstract
http://www.jni-journal.com/article/S0165-5728%2898%2900027-7/abstract
http://www.jni-journal.com/issues?issue_key=S0165-5728%2800%29X0044-6
http://www.ncbi.nlm.nih.gov/pubmed?term=Hawrylowicz%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=15775993
http://www.ncbi.nlm.nih.gov/pubmed?term=O%27Garra%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15775993
http://www.ncbi.nlm.nih.gov/pubmed/15775993
http://ismj.bpums.ac.ir/article-1-634-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-01 ]

ISMJ 2015; 17(6): 1176-1187

Original Article

Relation cellular- molecular between serum IL10
levels and hyperalgesia variation in adjuvant-
induced arthritis

Z. Akhtari *, J. Zaringhalam %, A. Eidi }, A. haeriRuhani *,
H. Manaheji %, E. Tekieh ?

! Department of Biology, Science and Research Branch, Islamic Azad University, Tehran, IRAN.

2 Physiology Department, Neuroscience Research Center, Shahid Beheshti University of Medical Science, Tehran, IRAN.

(Received 3 Jun, 2013 Accepted 7 Jul, 2013)

Abstract
Background: Regarding to the important anti-inflammatory role of IL10 during inflammation process and
hyperalgesia and edema variation during CFA-induced arthritis and also the increase of Spinal mu opioid
receptor (MOR) expression, in this study researchers investigate the role of serum IL10 level on mOR
expression and edema and hyperalgesia variation during different stages of Complete Freund's Adjuvant
(CFA) - induced arthritis in male Wistar rats.
Materials and Methods: Mono-arthritis was induced by CFA and inflammatory symptoms (hyperalgesia
and edema) were assessed on 0, 3, 7, 14th and 21st days of study. Anti-IL10 was administered during the
21 days of study in different experimental groups. mOR expression were detected by western blotting on
0, 3,7, 14th and 21st days of study. Data was analyzed by SPSS statistical software version 19 with using
one way ANOVA (post hoc Tokey's).
Results: Our results showed that anti-IL10 administration in AA group (Adjuvant Arthritis) caused an
increase in the paw volume and hyperalgesia until 21st of study. Our study stated that there were no
significant differences in spinal mMOR expression between AA and AA+anti-1L10rats.
Conclusion: Our study confirmed that anti-IL10administration caused to hyperalgesia and edema during
AA inflammation. Also these findings suggested that mOR expression increased in chronic phase of AA
inflammation, however an increase in the level of spinal mu opioid receptor (mMOR) expression during AA
inflammation is not mediated directly via the effect of serum IL-10.
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