[ DOI: 10.29252/sjimu.27.6.37 ]

Downloaded from sjimu.medilam.ac.ir at 5:53 IRST on Tuesday October 20th 2020

qA sidw) (el o)ladds (Crda § Cumyy 2)93 elll (Sb) eole alEiils (alc Alas

R @We (Rl 2 o Slg i T (o) 2
Wigilegy Ca iyl (g Jo 4

TS 58 e Oley Tt T 58 Tl cale Sl S0l

SRS b b csSubj, ogle slSuiBhy sesinn) 593 csla esjlow BT [Spo (]
Olp) o) o)) esSuby ogle alSLy iesSubjy axSubly sy b 298 (P
SRS b b sSubj, ogle slSuiBhy sl csay) 89S (W

YWAM MY (o ydy &6 YWAAIFNY edl yo &6

oS>

i g 039 Jrolte Suottumr bl (6olow iy @l ¢ aie susileg, L (Rheumatoid arthritis; RA)asgileg, co )l sdoudo
;1 (Sodium benzoate; NaB)saw g .ol sdd (555 do)3 o )] Sl gaud 98 (o Cogmma (oo (iorl 395 sl (5 low
Slos Jao 15 CDs2 (lise yuss o)) cadlllan opl 5l Ban 095 oo odlisol (olAE dlge 05,1155 dlge lgic 4 g 039 Cpays slo culgilio
23 o RA (gl @ 5 CD52 oy ylaie (i bl oy i o 9 NBB Lo oy a555lg, o )

G5 U RA i oslizal 50, b osd oloys RA §NaB L oss oy RA RA Wl 5 sls o) 5l 09,5 ks 20 155, 9 so
A VYLV g, 5l catin 93 (o s i 2l 259,88l Colgal 3 @l b o &S 9IS 195 oo S LSole (gmuilimger (g (1950
g cwd o Jolio g b e e )3 pyg8 5 Comgy 5008 (i) ol ally Ale 1 sSing Sle (sl dislee bawgs (glow iy RA ]
5 gyt 36 CDB52 (g (go o Mo 55 5 (ol 8l ((Sa5lsuly ol @M 0 (g 0 IS S8 Joolio

Gl @Ml @t il aals Jloy Sy & s RA (lo ige o, oy 5 IS alld o8 s ol ls ipigy slo il
daw e )b xe Cglis .cdl galS g bline o 4 ok loyd RA 09,5 & cans (yolgiody 9 NAB oais ciél s 09,5 0 RA
s oy caliste (sl 05,5 5> llgys ) CDs; sy

Ot & 395 )l (ae g)lol i ) ciliee (o 09,5 s ) CD2 iy o s (> adlle lis &y 295 b S5 el g S
2l 03 CD52 sl 31yl 5 wots Slgir 3l puansilSo dm> o0

CDs2 < olymo bge ddgilogy o)l qadur Slgsis 1 galS sl 2319

Ol Gl Gl (K p ke oLl gualid ) 055 1 gt 0 ims 5 3
Email: kalantark@sums.ac.ir

Copyright © 2019 Journal of llam University of Medical Science. This is an open-access article distributed
under the terms of the Creative Commons Attribution international 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material, in any medium or
format, provided the original work is properly cited.

v



http://sjimu.medilam.ac.ir/article-1-5782-fa.html
http://dx.doi.org/10.29252/sjimu.27.6.37

[ DOI: 10.29252/sjimu.27.6.37 ]

Downloaded from sjimu.medilam.ac.ir at 5:53 IRST on Tuesday October 20th 2020

ohlEss § )BUS gHy)e5-33563Lsg) C)5)T (loas Jas )3 (aleBl ellle ialS y e Cslgiiy 13| Gy

2 o Fleyd oly S 098 JoSge ] (o
sk gln glap ol s 5 5L RA ¢ lew
o=l Oleyd domil 3 9 o) (B (sl (sSg il
Ay (oo p5 (T 39— (oo 03latul (low
Gl (ol Jod I (o2)loe b (99 sl ooy
N S ST R PR = FNEN
ol oliie b g oo)h lals wgrge sales wlul
555 ol glep Gl (bl 45 Wil 0
50 adlas ol 50 a8 ol clinde il b glow
Cdalio 5 45 1Bl o g5y wes o o3t
e JeSo S e 4 5 Canl 003 520
bl e )b 5l Slgzia mades 940 (o o3lisl
Courer L3-8l o T helper sla Jolo pled yuss
2 S8 () (NS gm Joe sodis T cslo Joko
YooV Jlo 5 ohlSed 5 ylbely Lawgs (ol adllas
()l onds oy Lo
7= 9 RA (ilon 5550 gigml ooy yobate &
3 385ksy Ca iyl 595 2 9> S8 51 )l
Adjuvant-Induced Arthritis (AIA) 5, Jie
PV Jlo o hlSen 5 Loy bawss i sl
ooy ey 1+ )l 00 oolizl gl lllas
oslaiwl 35 (Tregloass wuas T sl Jokw jI RA
08 wlaS T (sl Jobo (g () )3 &5 ol 003
PSS 9 Sl g 23 0 b (lew 093 51,
0,8 e 305 o 4 0,bgd olKiiulojl Laa 5
Sk Jie 3 (el 395 b (gylew 3 )
o A b ledl co )l sla Juo alex 1 e
Glagls yls JUs 5 &y 51 (1))l 035 50
d9d oo 03litwl Wgilogy oyl oy (sl (g3asie
o l) ook 4oy (NaB)waw los o ol 5o Lol
KV [PUR WIS OV PSR WINCH PSCRICIN S JU ST CO PES
Cle a & 035 (b sl cdgilie Sl 9 Sigs
Oly=s a0 jobo 4 (9S40 L5 Cuols
)] SlS 5 g lg)ls ¢ Sandys dis 03)1eS5 dlge
ol 53 aigalym 5 0y5l 45 2 CYMS] )3 55
S50 30 SleMbl a5 U .(V)ogd 0 ool
cop)) p NaB ([S1iiSles 5 oladl 15 (ol
ol aslllas 5l Bua .ol oldls e WSgilos,

YA

.

doddo
(Rheumatoid arthritis; RA)a_5gleg, o3l

oo SGdgas g col poubde 3 (gl S
S Mo (g5lan ool 4 e Come
o paggiew (oie Sl Silow (nl pre Slasuie
G )5S Ay e oS ABL (0 SogS Jolie )3 0y
2 dn Ealed ) 9 (V)29-5 (o Jade 5 B9 pas
ladlslonl sl auja g e 5 Spe o Slgl
joa olew cnl 38> cle (V]335 (o0 o35 (3L
o0l plodl ladss 5o Lol cuwl oddis asine
P NS e o g (a9 (55 Jsloe
Golew ol bl jd Wl o s it 3 Slos
Aile (o] pianne sl ol (V)asil asly ias
T du J}l_w gjl és)fLo KL"A'A’ “;9399
e psule 9 B sla Jske £DA+(T helper)
GLMLSLQW])JWU“O"LQUT)1°M@“)J
hol Jelgs 1 (S (F)ls a5gilogy ol s)lowy
Sy Slos 3 o i eul 365 sl (gyle Db
(T-Regulatory; Tregs)es S’ pdos T sla Jolu
J—od > Tregs yis g0, Slos ax 3105l
gy B ojlil 4 se RA lhlew (Jaoce ol
hlass 5 48 3l 03l b5 lalllas Lol el ot

ol (e pRalS o Jobo (ol olas RA @ Mo
Jussiss glo 0 psFie o Jslo sass bk
Lo of (e 095 | ity RA & Mo ke
sl 885 )5
Non-obese )osbs dxiwe b5 Jio )
JLisl as el o sanl i (diabetic; NOD
S CDs" slo Jslow 08 2usgil] Conon
& 1y b (low 4 Mol W)y elals cools
aS e o oli S aaled (S (0)uS
ey e aabaal bl oy e T ol Jolw
lp ol aalas o M) el & Wi Sk

i )lge Bigad (oo (S)low cpl Cdyd g el
ol (gl ond 4l quunilSo CDsp dlouwg 4 i

Ol 3 s s JoLs 5 o (gl 0 &
du.:Lm ul_n).) M)un)Ja)da(;)JuSL;oo.)M1

e Gl L g5 ,Sles g olaws ]38l cely Wlgw


http://sjimu.medilam.ac.ir/article-1-5782-fa.html
http://dx.doi.org/10.29252/sjimu.27.6.37

[ DOI: 10.29252/sjimu.27.6.37 ]

Downloaded from sjimu.medilam.ac.ir at 5:53 IRST on Tuesday October 20th 2020

qA sidw) (el o)ladds (Crda § Cumyy 2)93

elll (Sb) eole alEiils (alc Alas

S (S pode oBtily (20 5 (6l il
ao by (25 cla JSSgp ples Nl )l 5
5 Ml azeS b gillas b 5l e 5 Clilgs
sl b plosl s (S psle oS (S8
Az YWEY (glod odgizne j0 b oy oyl Lials
o2 g BA (6l eSS o jllinl cugby g 01,8 Sl

— Sy el VWY g 0 gl JUKw o>

o oy inlejl oy de p3 b culey ol

Al O 138 4y awyid )k &g

Gy 02 pgo al> e

1bgileg) oyl Sllgs Jue 3 CDs2 o (2bj)

L 59, 9 dlge
4o ) bl JSSgp 9 Jolpe & A3 plol dls o a
Sprague-Dawley (SD) ,5 ol sla Jige
S il eS VBV )55 (nelee b (ol in o

(4222 93) pyo al> e

Solont 2B yiay g e gy

(olio o pigd 5 g3t 07 oy 2L153)

CDsy o prbos g5 ojlail

I Pl USG9, 9 Sl Y 2 lows S

o (D105l (695> lgie ) yglgionn b ley
(P;}Lf 2 ‘n)f Q;L.a \;;})u] P NaB egj R W)
& (pSokS £S5 (e Vo)l > elgsan g
Lg OLO).) o 09; W) OL:).) AlA 09; )2 LA-A-J)J
4 j1s8 b jlead Gloyd (ylgsidy 05,5 5 NaB
W o.)‘.) @l/o:.o LSLQ u"-’?—*" LY ‘_ssl)? U)yo

AIA &gl cus ks ) adlas 50 b 0g)S

bl VY o, U la &y Cumdg obj)l 9 S0 lor
Al aS Wl sl @y jlog)S S i o Cudld
@ 8 Sg Sales bboog)S plo b s 5 e
he 23S )8 elatal 5)90 J5uS 095 s
o e j5 g i 8l «Sojglgly (b
oo adlls S50 gla 095 ;> CDs2 (159
o Ve e N AIA gilen & (pl 4 a9 b0l

% — 2 B}l
sLsel (Mtb) Mycobacterium tuberculosis
Fau VY BV slajo) 5l gylon cdply 09 (o0
22 Sluls b ey bl eSS o ()

A

Gup bl > Sllgs wdpileg, o] <l
Vo)Blao Bl ©ygo @ lim el oS 5
79 el o G Sl pSekS e il 4 S e
(ce3dbly o 0 5l S okS o il @ p)S e
il b aggileg) Copl e dad bse o
L S Sypo oty A5 sl (CFA)us cilgasl
Bod e o S G 09 G
b odd 4nlS (pujolS g5 po2 yiShoSule (ygmmsluwger
Vo clale)ug, 8 o 8L cilgal o oyl
bl 2o Jige p3 03sB 3 (1 (Jeolp)S (e
P» s 9 (boglen Cply g S A
S dilee bawgs (35 5l VWUV slajs)
Cuvgy S50 )8 3y ol) (Qlly dlex 5l (goSng SLe
Jolio g cud o Jolio g b me e 3 29 9
b gy g QIS S g8
S wdlie glo 0g)5 0 RA oMo )/
AlA gl 09,5 @ b oy (WM gl saalin
cos AIA 5 NaB L oss leys AlA ol sloy


http://sjimu.medilam.ac.ir/article-1-5782-fa.html
http://dx.doi.org/10.29252/sjimu.27.6.37

[ DOI: 10.29252/sjimu.27.6.37 ]

Downloaded from sjimu.medilam.ac.ir at 5:53 IRST on Tuesday October 20th 2020

ohlEss § )BUS gHy)e5-33563Lsg) C)5)T (loas Jas )3 (aleBl ellle ialS y e Cslgiiy 13| Gy

o (b)) i g dnlgs N Gl e
Joia)i—5 el syl sl ©jeo 4 AIA

LY U -l allas g o0 bwy @) o 5l L e
i a2 Jolae p Lanyl 5 pl lie 4 a2y

Sgilagy Cu iyl Ol (g 4243 09555 1) 0)lowd Sy

Jxo CoMe
R o) SesS Jolie (5he S5 ey
3 9)SesS Jolie Gied g g
R o) SesS Jolie  (Ghe S g ey
R o) SesS Jolie  (Ghe Sy pyy
5 9)SesS Jolie 3089 p)5

.(\ D)l.m»
S 42 anls o
o (o) o
| (R
v (bwgio)lawgio
v (428) oo
¥ (s (s )2
o5 B Al

daglio g Lpilog) Cupiy] o Slyiis ppdes )T

Gonn 093 o NaB 36 o giing il b o/
A 5 S oyp ALA (o hge 53 Co iyl doy
& gyl g Gl Slols il Sl e el
S9d 3l A g 09 o 0 Lo)S g eyl pal ol e
SlS o AIA gl Lbge bl g, V0 b )Y
culad g 1ol lis 69y 00l (0 1) Lhuxs (¢l atun]
Copim AIA o oy il inlS b o] S
oy BB sl as wsly i 1) co )l o)lew
JHS Wges sla hge b dunlio )3 oyl 42y 5
AlA L s oy o cor 5] 4 b s
NaB L oad lop sla &y jd a8 5 AVEYY/ND
3 Cop)l 4y (P=0.016)cél, i als YEY 4
Sl olye @ pgion b & AIA (b o)
P=0.007)39; Y/FFEND 2595 0 Loy 3 laslins]

Woad b dluiliwl ya 3l yide o ¥ i Cu
FlgS—e 0 5 3l 5l I g See V-
l Sal> 4 (HRP) horseradish peroxidase
R VY gl o Celn SO Gae 4y 5 0 ddlsl
AL L0 ey e a8 453l A8 sl
B 9,5 A8lal 5l ax 5 A 00 guliiund o guatte
slod > 4ids Ve 6l B g A (ge9)S sy S
O )8 a8lal jl am g ad edb )8 an iy VY
&y i stop solution  Jsl>e yilg,See
W oules gl YO+ zge Job j0 ba diges
Sypo & 098 b Sl gl b
ov9y 3 edlaiwl bzl ub auwl>e mean £SEM
5 oMb dunlie g (owyp Kruskal-Wallis (Ll
M dme Cold lais 4 oy iyl eSS Pyolie
5509 SPSS 33l £ eslizal b ol o5 il
St ey 5l eolatel b Laylyges o 3JUI VS

(Y oyles JS5 A% oy Graphpad prism
10
Ny T
g S
$ o e
g« % T =
o o
4 o
ol B
\‘&\ w @e o
<° 3 &
xq@b
&

S 5 Bl U ol pod ¢ )fd Sl 3 (yauy Cuilgadl b oo W1 oy T g Vi €y 09,5 du 13 (ol mide dn 13 duans Uo .Y 2 Lo S

w31 0awd el ALA 09,5 43 G 331 0y aseuine oMl b a8 (gl 29,5 (395493 51 808 Al 13)3, ikl 09,5 o yor 4 NAB
il 0 P<0.01 sad Ui 5 g 6399 P<0.05 s oyl =

S


http://sjimu.medilam.ac.ir/article-1-5782-fa.html
http://dx.doi.org/10.29252/sjimu.27.6.37

[ DOI: 10.29252/sjimu.27.6.37 ]

Downloaded from sjimu.medilam.ac.ir at 5:53 IRST on Tuesday October 20th 2020

qA sidw) (el o)ladds (Crda § Cumyy 2)93

elll (Sb) eole alEiils (alc Alas

¥Y+/vyY NaB L ouss OLo)J s Sy pyus D CDss
W/FA AIA Y- [AERVEY by 09,5 AQ/FF
EVAIYA y95—3 0 AlA )|kl 05,5 4 YO/TY

(Y oyles )29 £¥/AY

1501

1004

o
o

CD52 concentration (pg)

i es)S Sz 0 CDs2 (oopw paw duwlic

AlA sl 09,5 0 CDs2 by ol > illpes

b dusldo )0 didgs 0 Loy 9354505 ¢ NaB L &S
A5 o3 (g )blize olws AIA 5 Jloys (sl 09,5

g dl U oawd W1 a3 3T dy Yoo 0y odlus 1y 29,5 o> 45 CD52 (oo pawr edanss dunas o Y Lo JSW
3,1uilu] 89,5 lghe A ()9 id g BAS CBL D ylow &y g NAB suils by y> low o,

0933 o (YE/YO)AIA+NEB)lg; o oo
b 4wl 4o o (Y/Y#£-/YA) (AlA+prednisone)
ol 55 I (el (AIA)ggileg) coyiyl 095
09,5 ) (e gld g b dae gl
b oo gloy Adgileg, oyl L (Normal)Jle s
09—y o (AIA+NaB)w w loj o
)i eaalie (AIA+ prednisone)

(¥ oloss

ESR (mm)

s slo JpoS gy 5 il 4 iy

> (Erythrocyte sedimentation rate; ESR)
Csy 9 el & Co g ilef] cod sl 09)S
2 355y Cosl 09,8 5 (ESR)je)8 (sl Jsils
O9xdn b oodd gloy 095 (Jloy 095 bl
e boodd loyd 09,5 4 (AlA+prednisone)
(FIME-EY)cél Gl sl (ALA+NaB)wlg 5
Losd gy sglegy iyl slo 09,5 ;5 ESR

*k

%

o
&
&

2 AATA)S59,5 Colgasl b o il abgilagy a5yl (wige Jaa )3 5058 G JoalS el &5 9 Cogasy Sy dunmylie . 0l S5
(JLo )5S 09,5 ol yoi s aww g 3is b 0l (3o )3 wudgilegy €5 9 (19509353 b 0 (o> ddgilegy Sl L e
0341 P<0.01 siand oyliis e il v w3 ALA 09,8 a5 i 131 05 jadeiie codle b oS sl 59,5
il e P<0.001 susas oyLis # gEE g


http://sjimu.medilam.ac.ir/article-1-5782-fa.html
http://dx.doi.org/10.29252/sjimu.27.6.37

[ DOI: 10.29252/sjimu.27.6.37 ]

Downloaded from sjimu.medilam.ac.ir at 5:53 IRST on Tuesday October 20th 2020

ohlEss § )BUS gHy)e5-33563Lsg) C)5)T (loas Jas )3 (aleBl ellle ialS y e Cslgiiy 13| Gy

00 ool Voot Jlo 3 45 (gl adllas )5 Jlio yobo
oablS L8 aale cpl oS a Sl ooy lis cul
Sl 9,8ee la Jobow 53 el sl ala il
00 gl allas (o (VA)ail (e o0 S jou
2 Slgi i i (dadlsowe il Sl d S wd asuie
el Jalgs G2alS o 5l (oas slo Jsho
(\R)ssly e

oSy ol Bl oy adlas cpl (g B
J5-Sle Sy fy—is 4 CDsz (goypo b 159)
T sl Jsho 51 (oo 03, 25 352 gl o055 o
i T sln Jol 5l gl it 4S5 g
Slwls s 5L o (CD4+CD25+Foxp3+)
ol YU s 4 1, CDs S )lo &S 3l o
JS5 45,06 b Jsbe ) (CDs"CDA+)asS o
A S by C st 236 o |y CDs2 Jgloxe
siglec-10 (s lge 0853 & Jlasl b Jslxo CDs2
PSS e @Sl T le Jslw ad b
il 35 Slas 5315 caly> Sy 5 Je sle e
oo (gddsio Slallls Db o Jie b Jolo
Aol ) el li—wgegn 3 CDs2 sullS
oI5 o CDs2 Jigo Sl 4 drgi L (V2 )8 (oo
295 sle ilen 0 e ol plgie 4 o )
oSl Jdgo 5 wbgilogy iyl Jio e
= aS ab ooy )l (ol aalllas (o (YY)0,S eolal
1 olas] CDA+ i T cla Jslow g,
S 3y 292y s 398 0 Bl Skl
S (o ol 3L Oliee 1) CDs2 (xaw S)Le
! Jslse S, lsie & iz o Jsla CDp
1 355 oo 03l Lo b o) Lausgs 0035 g
5 b ) lsie 4 o2 CDsz Jsgo o
Cyae b Jol—w onl sl 22l Js5e o2
Sloiis s Gy 3 d Lo dalllas ) (YY) (oo
sy idize (6l 0g)S pyw 53 CDs2 ol o
Loyt 3Bl ol Clgsiz s 5292 4 51005,
sle &) 4 Caws CDs2 (oo puw o 53 (g0 > YV
395 ol (gylel Jai 5l gl Lol 3,3 o5 o
90 0L cle 4 Wl o (g)bline pae oyl &S

£y

S5 4o g oy
RA Jto (ol 295 (slo (glon ity o
5 Th17 Thl wile bl T ela Jobo oy Jobs
Gyl A3l o T-reQ 4 oyl 04 iiS lae Syl
| gl 059 Cvanl

323 e i (W)
tdew wli3l L Th17 3 Th Jsbo sla dcgomme
P Le ol amiyie lo wSsnls 5 03) 25 99 ol
G e o ol 0l SLBTRA & M ylylows
o=l cdy i Lol U byl o s OT 5 olass
e planlwdesg Jdd 4 hlen Jate asl
el Lo e o S Hlas IL-7 4 1L-2 sl
Jds 1555 o oo Jumie e > 1 ol o)
s ) Sl T ola Jobw aS ol ol Koo
3pSlos 4 Cnd (6 yieS b Ylois! funio
i gt o3 T ol Jgho e
P gulo &8 cul ol oaias olis anles iy
Golo 2Sdas ply 30 Cuglio ol sl sl IL-6
J=Bon y $9) 2 Olo 9 Ll 3 SWlas
LTh2 4 Th1I7 L ThL T Joho slo oS gnle
L sl 095 sl (s)low plw 35 9 RA > Tregs
oL plgs 4 RA alie S5glglgil piile
st Jgbo T (1)l o0 plosl o> 4 gl
wls CDs2 JoSUge ol b g oS oilats
9 TCDA+ Lo Jobow wiSSla Jolo opl ) o
(WV)asS o ibgie |, TCDB+
et Glgii o a8 b oo lis (gl asdllas
) Julsg il o Jb B9, o o (sl ks
5 JUS o Jsbo 3 NFKB (silo b 0o
Sbgllge o bani b1y b pauls o INOS L
si—al_SRas ;L Jks 4 (Mevalonate)
o3> (Lis 1)y (68 o y3,] 4> NaB ouisS il )
wladl s 5 Slae Glgin pudw a5 (g5 & Wy
sy uals g AIA b oM caiss b 1) 05
Sl (nl g3 L (ESR)0 3 sl JoulS gm)


http://sjimu.medilam.ac.ir/article-1-5782-fa.html
http://dx.doi.org/10.29252/sjimu.27.6.37

[ DOI: 10.29252/sjimu.27.6.37 ]

Downloaded from sjimu.medilam.ac.ir at 5:53 IRST on Tuesday October 20th 2020

qA sidw) (el o)ladds (Crda § Cumyy 2)93

elll (Sb) eole alEiils (alc Alas

oBalS > Clgjiy g )y (o ka3 4 Coleg 5
A pilo b Jg 25L S90 a5lag) o 5] @De

sl IR )L-’ 9 0394 CDs; <l d’)J" )‘l Oi
ol oy o a4 g ansh iy

Sl sl pu Sl plo 69y p (Gl S 5

3 oo o Olgi i a el o S lge
sk

S ol Sl

9 S5 Wlosous jlynd (S35 pole oSl Slinios
IR.sums.med.rec.1398.353 ; 55/ .15

References

1.0grendik M. Rheumatoid arthritis is an
autoimmune disease caused by periodontal
pathogens. Int J Gen Med 2013; 6: 383-6.
doi: 10.2147/1JGM.S45929

2.Littlejohn EA, Monrad SU. Early
Diagnosis and treatment of rheumatoid
arthritis. Prim Care 2018; 45: 237-55. doi:
10.1016/j.p0op.2018.02.010

3.Roberts CA, Dickinson AK, Taams LS.
The Interplay  between  monocytes/
macrophages and CD4* T cell subsets in
rheumatoid arthritis. Front Immunol 2015;
6: 1-19. doi: 10.3389/fimmu.2015.00571
4.Mclnnes IB, Schett G. Cytokines in the
pathogenesis of rheumatoid arthritis. Nat
Rev Immunol 2007; 7: 429-42. doi:
10.1038/nri2094

5.Bandala E, Zhang Y, Reinwald S,
Dromey JA, Lee BH, Qian J, et al. Tcell
regulation mediated by interaction of
soluble CD52 with the inhibitory receptor
siglec10. Nat Immunol 2013;14: 741-8. doi:
10.1038/ni.2610

6.Ling EM, Smith T, Nguyen XD, Pridgeon
C, Dallman M, Arbery J, et al. Relation of
CD4" CD25" regulatory Tcell suppression
of allergen driven Tcell activation to atopic
status and expression of allergic disease.
Lancet 2004; 363: 608-15. doi:
10.1016/S0140-6736(04)15592-X
7.Crofford LJ. Use of NS aids in treating
patients with arthritis. Arth Res Ther 2013;
15: 1-10. doi: 10.1186/ar4174

8.Pahan K.  Immunomodulation  of
experimental allergic encephalomyelitis by
cinnamon metabolite sodium benzoate.

¢y

e cde o L NaB L s o) aslas Jloj 090
)l J_..ul.’ ol odliil 1).\.” LA.AS ML...\D- Y u,ub
cllb o, iS5 elel S0 K sln i
anp Jlasl L)l (b 8 g (390 o0 T sl Syl
e 5 55 g s SHGIECLO (5 e J5SJse
50 (Y¥)05 s glite 3,Skas (355 oo T cola Sk
Cond p Slg3iy w131 (Dbl 5 (6 yegiamold
ot 42 1155 o sl gl 5 55 CDs2

S S8 LS gt ol ol 1 3] pilSe

Immunopharmacol  Immunotoxicol 2011;
33: 586-93. doi: 10.3109/08923973.
2011.561861

9.Brahmachari S, Pahan K. Sodium
benzoate, a food additive and a metabolite
of cinnamon, modifies Tcells at multiple
steps and inhibits adoptive transfer of
experimental allergic encephalomyelitis. J
Immunol 2007; 179: 275-83. doi:
10.4049/jimmunol.179.1.275

10.Whiteley PE, Dalrymple SA. Models of
inflammation: adjuvant induced arthritis in
the Rat. Curr Protoc Pharmacol 2001; 5: 1-
5. doi: 10.1002/0471141755.ph0505s13
11.Gerlag DM, Safy M, Maijer Kl, Tang
MW, Tas SW, Starmans MJF, et al. Effects
of Bcell directed therapy on the preclinical
stage of rheumatoid arthritis the Prairi
study. Ann Rheum Dis 2019; 78: 179-185.
doi: 10.1136/annrheumdis-2017-212763
12.Khasnavis S, Pahan K. Sodium benzoate
a metabolite of cinnamon and a food
additive,  upregulates  neuroprotective
Parkinson disease protein DJ1 in astrocytes
and neurons. J Neuroimmune
Pharmacol 2012; 7 424-35, doi:
10.1007/s11481-011-9286-3

13.Damsker JM, Hansen AM, Caspi RR.
Thl and Th17 cells adversaries and
collaborators. Ann Acad Sci 2010; 1183:
211-21. doi: 10.1111/j.1749-6632.20009.
05133.x

14.Bazzazi H, Aghaei M, Memarian A,
Asgarianomran H, Behnampour N, Yazdani
Y. Thl Thl7 ratio as a new insight in


http://sjimu.medilam.ac.ir/article-1-5782-fa.html
http://dx.doi.org/10.29252/sjimu.27.6.37

[ DOI: 10.29252/sjimu.27.6.37 ]

Downloaded from sjimu.medilam.ac.ir at 5:53 IRST on Tuesday October 20th 2020

ohlEss § )BUS gHy)e5-33563Lsg) C)5)T (loas Jas )3 (aleBl ellle ialS y e Cslgiiy 13| Gy

rheumatoid arthritis disease. Iran J Allerg
Asth Immunol 2018; 17: 68-77.

15.Leipe J, Skapenko A, Lipsky PE,
Schulze H. Regulatory Tcells in rheumatoid
Arthritis. Arthritis Res Ther 2005; 7: 93-09.
doi: 10.1186/ar1718

16.Malemud CJ. Defective Tcell apoptosis
and T regulatory cell dysfunction in
rheumatoid arthritis. Cells 2018; 7: 1-10.
doi: 10.3390/cells7120223

17.Watanabe T, Masuyama J, Sohma Y,
Inazawa H, Horie K, Kojima K, et al. CD52
is a novel costimulatory molecule for
induction of CD4" regulatory Tcells. Clin
Immunol 2006; 120: 247-59. doi: 10.1016/j.
clim.2006.05.006

18.Brahmachari S, Jana A, Pahan K.
Sodium benzoate  a metabolite of cinnam-
onand  afood additive reduces microgli-
al and astroglial inflammatory responses. J
Immunol 2009; 183: 5917-27. doi:
10.4049/jimmunol.0803336

19.Khasnavis S, Pahan K. Sodium benzoate
a metabolite of cinnamon and

a food additive, upregulates neuroprotective
Parkinson disease protein DJ1 in

123

astrocytes and neurons. J  Neuroimmune
Pharmacol 2012; 7 424-35. doi:
10.1007/s11481-011-9286-3

20. Bandalasanchez E, Goddard ED, Ngui
K, Naselli G, Stone NL, et al. CD52 glycan
binds the proinflammatory B box of
HMGBL1 to engage the siglecl0 receptor
and suppress human Tcell function. Proc
Natl Acad Sci USA 2018; 115: 7783-88.
doi: 10.1073/pnas.1722056115

21. Holgate RG, Weldon R, Jones TD,
Baker MP. Characterisation of a Novel
Anti-CD52  Antibody with  improved
efficacy and reduced immunogenicity. PLos
One 2015; 10: 1-19. doi: 10.1371/journal.
pone.0138123

22. Samten B. CD52 as both a marker and
an effector molecule of Tcells with
regulatory action identification of novel
regulatory Tcells. Cell Mol Immunol 2013;
10: 456-8. doi: 10.1038/cmi.2013.38

23. Zhao Y, Su H, Shen X, Du J, Zhang
X,Zhao Y. Heimmunological funct-
ion of CD52 and its targeting in organ
transplantation. Inflam Res 2017; 66: 571-
8. doi: 10.1007/s00011-017-1032-8


http://sjimu.medilam.ac.ir/article-1-5782-fa.html
http://dx.doi.org/10.29252/sjimu.27.6.37

[ DOI: 10.29252/sjimu.27.6.37 ]

Downloaded from sjimu.medilam.ac.ir at 5:53 IRST on Tuesday October 20th 2020

qA sidw) (el o)ladds (Crda § Cumyy 2)93

elll (Sb) eole alEiils (alc Alas

Effect of Sodium Benzoate on Reducing
Inflammatory Symptoms in Animal
Models of Rheumatoid
Arthritis
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Abstract

Introduction: Rheumatoid arthritis (RA) or
arthritis is the most common systemic
inflammatory disease of the joints and one
of the chronic autoimmune diseases. The
global prevalence of rheumatoid arthritis
has been reported at 1%. Sodium benzoate
(NaB) is a cinnamon metabolite used as a
food preservative. This study aimed to
evaluate the changes of CDs; in the animal
model of rheumatoid arthritis treated with
NaB. Moreover, it was attempted to
investigate the relationship between serum
CDs; and RA severity.

Materials & Methods: The male rats were
divided into four groups of healthy, RA,
RA treated with NaB, and RA treated with
prednisolone. The RA was induced by
intradermal  injection of  heat-killed
Mycobacterium tuberculosis suspended in
the Freund's incomplete adjuvant. During
two weeks, from the 10th to 23rd days after
RA induction, the disease progression was
assessed through macroscopic
examinations, including walking ability,
redness of the skin, as well as swelling at
the ankle, wrist, and small joints of the

Accepted: November 16, 2019)

fingers.  Clinical, radiological, and
histological symptoms, as well as the serum
protein levels of CDs;, were also
investigated in this study. Ethics code:
IR.sums.med.rec.1398.353

Findings: According to the results, the
overall activity and walking ability of the
RA rats decreased, compared to the healthy
control group. Moreover, the severity of
RA clinical symptoms was significantly
reduced in the group treated with NaB and
prednisolone, compared to the control
group. There were no significant
differences among the groups regarding the
serum levels of CDsg.

Discussion & Conclusions: There were no
significant differences among the groups
regarding the serum change of
CDs; expression level indicating that the
mechanism of the effect of NaB was not
induced by CDs;.

Keywords: CDs;, Rat, Rheumatoid arthritis,
Sodium benzoate
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