[ Downloaded from tumj.tums.ac.ir on 2026-03-21 ]

o] s STV B £V latnion T o lais VE 5,00 V190 gt (Slogs ((Sibjy psle ol€itily (St sy 0uSitils alono Il ”\/”

b of bls,l g FOXP3 45 152232365 muunsd g0y (o sy

3995w Jad g0 (6 slows 4 VLol dlaxiw!

VWQO/PA/YO s ST YR/ AYE s Bl WYAOANG s TR0V sl s oJ&
M L S el 55 e el i 53 e 2l DS e s S L e i 5 4t
5 el U S 53 ege i (Treg) ocas T slad sl (3 b 51 il o o o a0 s, 8 ol 5 (ks
JolSG 55 oS ol adis T glad e oluatst| Forkhead box p3 (FOXP3) 05 (g5 pasend 5551 .13 woledl
53 FOXP3 05 by 5o by ot BLI) (s Ba b andllae il sjls Sl 280 dad b ol (S)lge b
el 05 plosil 55 MK e pe (oot 4 Sl slitanl 152232365 4L

oo B ils ;aTAL sys,s LYY b (o5 les alols 53 a5 (stalims s o anlllan ol 53 s w At
(A28l Ol oy Olsla) (e 55 Al o g 0 Dl Jley S5 80 51 05 (gladi sad 2 8 planil 0o S (S
(O JUisl Ol g seSanl o 3130 Il s 380 5 (0388 53,0 81) (golews ke Gl S L (0L S 5
S5 b a5 423 S Soslamer Ain g 0dd Dlmes i 5 o 5 51 6S U S 0y S Olge
Single Specific Primer-Polymerase Chain Reaction (SSP-PCR) isG L FOXP3 (5 31152232365 (s 44IS &
Al

S gosban el 0L Wl 5 e 055 53 50 Lubs3 Sl o olabine Ml andllas | S claazil
2 GG s Sl raman P/ V) il o 28 05 S 5l 2l Olla 52 AG 5 AA U35 Sl 3
05,5 533G T Sl 5l i A T Sl s (P=e/e ) dil o a8 28 05 8 L anslin 55 la o 3l
AP=2/v 0 VA) W3l o Il 58 05,8 5 31 L alie 3 Olsle

o Ml sltaad 5 andllas 35 g0 Comasr 53152232365 d )y ga b o oS 313 0L adllls nl s g S e

3l 3 g bl J‘lj}j‘lg“‘1 Jw‘}‘ Sole

MJ}AL;J FOXP3 (s 35 1Sl J.WJ}A isals olals

5 Aibe S b B Y spde 0T g e Sl 035 (S
e g0 Ol s mi plir 93 5 OUS 53 olew ol pad
Fr 0> Sl et el Dl 5l Sas5 WS Wl s
Y..LNJJAJL Yerone a s BV sl 4 UK des 5l 15
5 OV s ISl s st 06 e 5 5 Ol s
OlS s 53 gV verv 35,50 VY w Olgdal 55 5 S Vrvyeee

Tehran Univ Med J (TUMJ) 2016 September; 74(6):425-32

http://tumj.tums.ac.ir

T ez e 50 U
Hao cpoal Taly palony (sge

*—\Lsﬂu Bl goaé\jj.bw. 4:\)].&...9

Syl oS (S i sl 09,5 =
e iy Sy sl oK
Wl o K oSl (554 5 sl 09,5 =T
Dl Ola S le S Sdsy psle

Sy oS (5 s S 05,8 =T
Ol Ol el Sy psle ol
(Sl oS s s 00,5 £
Ol ol (ol Ky pale oKD

oKl o S gy 0dSls (5 4 g pol 09,5 —0
Ol Ol s Sminndy Sy o 5le
oo 5 o Ssse Ky 0051
ol o colim o S psle HEEHIPR wyts)

Ol

*
ek ol (g li OLLst N o 1 e ki 5
I (S e S e Sy
SOLYYAVVY il
E-mail: naseri_m?2003@yahoo.com

PRV

ol S (Multiple sclerosis, MS) 55 ISl |od g0
sl (Central nervous system, CNS) (5 55 o smas @iumes s
sl a0l il S55s0 5 ol (pimld Ulss 4 &S

Olgz ol oo 53 (S35 @ 55 g, 51 ) sladl 53 O 55,0 5


https://tumj.tums.ac.ir/article-1-7660-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-21 ]

LKt 5 s pupo LG, £Y1

3 &S Sl Treg sladsle olastl (gl pasnnd st S
Sl G (o Slad s Sl lodos o 5 Shas 5 LSS
Treg ladshe osd o s T sladse pld Eol 5 550
5 TGFB dL-10 o 51 aledl 40 sl mle 55 daulsey
ade Jase fes Lis 5 Sl 03 egs o8 L35
3 8hes 5 FOXP3 03 53 b sy o 4 20T 51 il a0 51
Ll o g2l 3 soon! Sl S e 86 0F cpl 0L Ol s
25 Treg sad o (SAiS O S > Shae 3 (ki 555 ek
il oS pnd ol e 3y ol Sas cal
S i Sl Jedse Solow dom OF Sl e 4 S
T e e B 5 O ks 4 2

Ssh g o) s V.:Jau 3 ,ed e FOXP3 0] )» &
Slalen S 4 e Sl (S ozl 05 53 gemlipe
Yo el 3

ol b & 5505 513 XP 1123 ailawe ;5 FOXP3 05,
5 oo g by Wb s el glagles
old atld oa paslt S Olse 4 ess LS O S
05 Glapmdosn e BLI Al s Kig s S ANl
Solbewr ool 4 Ml slamzal 5 55 IS L 50 (5l L FOXP3
05 Sapmosnh Oyl SUl Ollhs 8 Lol Il
s A Spe sl fdse 4 Ses Oley 53 FOXP3
SHde 5y cpl 51 Ohle cpl 5o s (nl Ole Rl 4 4 5L
Ol 3 0 3l s ST 513 s 358 anllas
535 Sl onl & el slaszal b Of BLi 5 (olaw onl & M

a3 S es S s Gl ol alie ool

eSS IR, X3

s ¢35 (Case- control) (gdali=3;50 Cojgo 44 Lol Jlags,

o &S 3,0 sled 4 (90 8-k Dl 0 G Skl
REKY pl=l Ole S S Dl.o J&ils 53 IFAr-IYas cladla
3l SKeae oS Sle 53 4 Jola 8 VA asdllas il (slad gad slaas
ol e —ekiSsge gy 3 Slew 4 e 35 3y O
(SPMS) « 5l —oig iy g5 Solew 4 D 5,3 YO (RRMS)

Solew Slexr gt 5Tl el 518 Yevenr s oV/Y
Ak dlo 3 3550 Osabes SO 55

e 8l 4 olen pl @D 5o 5 Sobew e oLl
(Relapsing-Remitting ol 3 500 —o oS 5o & S5d o el
558 it Solow (250 5 052 5l Ok () MS, RRMS)
355 00 Gl (Dle MS (chyls sl 314 555 e S (o305 4
sl & 5555 o 55k 0T aty e b 5 S e stalie
Primary-Progressive MS (PPMS) aJsl- oy, i LS 0 34
Sbrs Yo 33 ST Oles 51 48 ol (S5l Jgame b ey £
Gledsy S 23S0 Fets s S apie e
o2olss ol & o 3 Secondary-Progressive MS (SPMS)
Oljen 5 258 go0 Bk LalS b (Solay 358 5l g o sl
Progressive- ok s iu—odiSsse (Wl o 558l o lsen SlsU
Lol e oS sl (oo K3 0 5550 Relapsing MS (PRMS)
05 o5 St Sost b St pho L S el (ol e
SPMS 5 RRMS (53801 (s boxt 151 ot il o ol 31 k3l oo
Al e
Blam sl oS bl 5 (Th) s liSSaS T (slaca i
U5S1s & Lipd e e ThIT 5TH2 Thl Aol o558 05 4w
Sap 4 e (835 ke 03T ade Th7 5 Thl slad sk
f.555 2 CNS 3 Ol

slyls aS TCD4+, CD25+, FOXP3 (slad b 31 255 15
L 3t 4 Jood Lo 5 el slagly (S5 S s
534S Xyls 34 (Treg) oS V,la,; T sbdsle Olge co
bodes T Jsho p aisls o5 5 655 5 ol 58
5B s Treg sbadle [2als Sl (g LT Gl ik
Obles 53 dshe ool S8 O S i Jos 5 035 olow Ll
o Treg gladshos bl o 2alS s 4 55 IS Jod 5
j\@@;&a&l&b‘ﬁldu@gﬁﬁ:ﬁw
Lol 3,80es L slad 53 ks nlply 15 als 5 (lags e
534S e Jolse 51 G ABL e bl 35 55 53 Ll
03 s ege i Treg slodhe 3Skee 5 S i
O 53 Oglise b g5« A3l (Forkhead box p3) FOXP3

FOXP3 555 0 Treg sladshe okes 3 Shas )5 e sl

FIT 6 FFD F o)lais VF 0,30 0 FID o s o5 s oK sl oSl o gy ol aloeo


https://tumj.tums.ac.ir/article-1-7660-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-21 ]

LYy o) Juilgo w0 Wi Slaica) 3 FOXP3 (5152232365 avusd) po Lo

OD Y1+/YAS<Y) dixdls (6 i ool oS oladisel 31 5 A2
Single Specific Primer- J\J)ﬁ 53 eslaal cg (VA<
L% oslezw] Polymerase Chain Reaction (SSP-PCR)

U)ol Rlon w5 UsS el Gle
SAI442bp Jsb b el Jis 5l FOXP3 L s e (152232365
05 31 5 7 (MWG-biotech AG, Ebersberg, Germany) G: 427bp
s JsS Olge 4 (EGFR) Jloydyl diy 5586 oS
Sleals oy STy () Jsd>) s S eslinad (Internal Control)
Veriti™ Thermal Cyclers — JISGluse 5 oK 31 eslizal L
Lyl i o> 5 (Applied Biosystems, Foster City, CA, USA)
(Y dodr) s S el yasiie oy 5 gles

e 4 TAEIX 3L s 7Y 5,871 J5 65, » PCR Jsams
J5 e 3 03,8 35555 5800 s VAL Sl SWy L aids YO
(Ethidium Ly pe 51 Jsloms 55 aids Ve Dde 4 abyy e
E-BOX- 16wy ko) Sls J5 o&aus 53 5 4 S 15 bromide)
Jgams JUi) L SSP-PCR SLiSS s .y S sdalia (M20.5VX
S LSS e Al Do b Oos e s J5 sy PCR
Forward (sla el b DNA 400 S a0 by s Ss
55 e J5be 05 e 3 Sl WSS Sl ke
sl S 1 BUHESPERVY S

EoPCR 2S15 (Wild ol (s51-) Wild s Son 53 5]
A O en O sod 152232365 dikie 4 33 b5 das
L Lk 5l (Mutant el (s5l=) Mutant g5 Seo ST 5 ol
2 3G Oisen g5 3l ebsl il Cute PCR Jpamms
Mutant 5 Wild oy Ko 95 8 53 Ll jaa> O
A3y adlae 53 3 AG S SK5s e mlsS getianoli
53 2 ;3 PCR (gaws (alqe_'.\ JxS Gl &S il us““’f !
AL LSl s 5o S PR Jltls J 28 sl 5l sy Sam
Epidermal 03 3l s cpl 53 a5 355 e eslatal ASl e
Laosls o 5 4o 25 .S eslixwl growth factor receptor (EGFR)
SPSS version 22 (SPSS Inc., Chicago, IL, L;La)ljélrf' &b
Chi-square test (g bl (ladsesl 31 eslzal L 5 USA)
FRLtyTRe (‘l""” (ANOVA x2) L)l ):JUT s Independent t-test
A an S Lk s /0 ) S (g olsls o

Tehran Univ Med J (TUMJ) 2016 September; 74(6):425-32

http://tumj.tums.ac.ir

354 e 5 (PPMS) e sl —elis iy o5 5l (Sola & e 53 Ve
@2 84 5 (PRMS) oy logmediS 550 ¢ 50 5l (olo 4 Dl
Ohbez: 5 Obla slagisas 5 IS 05 8 Olye @ ol 513l
LaS sy OleS e lid Oljlan Slasl w4 sdiSanxl o
5 b @l bl s Al Jodse (ola sl ails
eblre LALS By 4 Gl aasal b ple e
e e K kw5 (Magnetic resonance imaging, MRI)
s andlas 5l coleasl

o233 Al Jedsn Solan 4 (Ol axdllas 4 2555 slaslas
30 g len K03 @Ml pie addllas 5l s 2 slasbae 5y
S bl pramer 5 (s ISl Ldse 2 4) ol
Olslor 4y oS ansr o Il 3131y 51028 Sladsal 3 S0
el aalllan 51 s 2 slaslas 5 s Clisl 0l S 0 JUas
(1S slaglen (B o - B bl sl Sl glagslen
R SaeiSHlee b Olys (Zishe (gl el s len
550 55 axdlas 54e 33 4y np asdS ol i by el
5 A esly B sy bisyge s g tagh 3l Gda
S 28l (6 S sel Sl G e sl Ohler &S il
©aS glawslinn y ulal 2o S 53 a3 5l 3 slaesls
R RUITIIOC PR PP P

oKar U8 058 5 Olles 058 ladisel S ol s
5 s ol golas 65,8 93 3 5,e 5 05 e 5 0l Sl
e oSl 5 a3 g e 25 SO 53 anlllas 3,50 055 53 Cpizen
a4 b sad (ol ndls Jlptes 3 OF Slascil ol
St Ol sladisod 3550 53 &5 L5 ol 4 235 el ool
(i Sy b i Sl e 4 el e 40k
b s S0 5 8 il welid 5 b Sl e slaesls
A el il eSS

3 (EDTA slisl 4o (s5b-) CBC slakise 5l fpman
Voo @ YV pm s s 555l 51 ) DNA 2 sl
i 5l eslizad b T Jesa ola3SKa epd 4 (s
FesU YN e db 3 o5 e ol UV ey S5l
sl YAY & Gl |y 5 odr p 2o DNA & o ge Jsb)

@b S 3 (s 1y o wder i Gdan S e Jsb)


https://tumj.tums.ac.ir/article-1-7660-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-21 ]

LKt 5 s pupo LG, £YA

FOXP3 05 ;3 152232365 o) g0 b ST 5 s 55 il ¥ J g

130 Aoy g sl Oyless Aoy g 3ldas 55
J5S 058 Il o259 A8l fe g
TO(/¥AR) 0+ (/£0) AA
YOO AX?ARYAD) AG
Yo (/¥A/A) Vo (/A WY) GG
0x(/4) \Y ()
0+ (/a+) A VARNED)
| [+ A [ EXS
] I . l _ "I
RRMS SPMS PRMS Connl

PPMS
Jeds 4 s Olley 53 FOXP3 05 aeidygah (wp 0 losed

Sl SN ol a5 Al

RRMS=Relapsing- Remitting MS, PPMS=Primary-Progressive MS
SPMS=Secondary-Progressive MS, PRMS=Progressive-Relapsing MS

FOXP3 05 J gazes SSP-PCR 5,685 S0 gy 2V JSLo
2 5s 5 5 AG G T sl s ssen 513 GG g3l iz Ver (SHL) LU L
Wild oyl b s Koo 3 i I8 BL A T 6l @K san 231 AA
b5 Mutant el ol ©sis Sor 53 il A O sen S pon (U85
b3 Mutant 5 Wild jasl s 55 8 b s Son 53 5 il e G S5 508 O st

Al o AG K55 D) oty

A5G b Il imas GG, AG, AA a5 sl b

Wl 0t 6313 OLE Y g 3 152232365 e s g b 0 b 50
S i Ohlew 53 AG 5 AA b5 Jlsls oS sl Ol mls
2 GG b5 Sl praman (P=2/0 0\ Lib e J 28 05 5
5 P=2/eIA) ibn a8 J RS o S L anslis 53 sley o3
L oaslie 55 Ohlew 03,5 53 G T Slsl s 5l i A BT sl
2 omren () lages) (P=2/0IA) Al e (Il IS 0 S 51
O)las 0 152232365 b 3 abgs o s U1 5 ol lal

JfS pealy il 5 SSP-PCR Sialojl 55 aslinul 5,50 sla paal s 2V gt

YAY bp Jsb b (EGFR) (oaydyl A 5656 ok 8 05 51 (IC) J=1s

5-CCAGCTCAAGAGACCCCG-3' s, S5l
5-GCTATTGTAACAGTCCTGGCAAGTG-3 e, Z5l
5-CCCAGCTCAAGAGACCCCA-3 s, S5
5-GGGCTAGTGAGGAGGCTATTGTAAC-3' e, Z5el
5'TGGGCCATGTCTGGCACCTGC3’ o3, S5ul

(ootel L35 55856 o 5)
5’ACAGCTTGCAAGGACTCTGG3’ 8, £560

(ool Ay 558 i 5)

(rs2232365) oolxkd ,::Si' 4 Lﬁ)ﬁ j‘,a._.l.; 6‘5}#} u:.;Sl_, MUJ.! Y J_}.\?
FOXP3 0j ,»

Time Temperature o) Cycle
¢ min LY Sl idyl JSom

Sl
Y. sec a¢ Silw S yuly
Y+ sec Y sl dlas!
i+ sec vy Sl gk

(S T0) Solala 25

0 min VY

e gl b

FIT 6 FFD F o)lais VF 0,30 0 FID o s o5 s oK sl oSl o gy ol aloeo


https://tumj.tums.ac.ir/article-1-7660-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-21 ]

£Y4 o) Juilgo w0 Wi Slaica) 3 FOXP3 (5152232365 avusd) po Lo

Sobes L FOXP3 03 byt s sn by LU avns 53 (93505
Sladllas oy 4 Il (sl a3 S Doy 3o Sl Jod 5o
Solens g 3yl 255 Saolen ple 53 05 (pl b 50
s Inoue Lu g oS glandllee 3 a5 atls 5 oy ISl Lo s
525 4 Ol 3 FOXP3 05 o b 555 » O
CLJ ol Sz sl Cl.u Li | b (Graves' Disease, GD)
S (pslis GD) 355 Oblew 31NN 53 &S 5y ol kLS
S 4 FOXP3 05 Oly Ol ddls |, ~AA3279 ol g5
S el J sl s Aoy e U5 b bacslie s e
A 3L L S e b 1 s3se 36 4 Sl s a5 ol

Oles 31 o5 S cnl 53 924AG obgl sl eamen
DL oal sy bt 3y i pislie GD 4 0L & o
I U Treg sladsbe shils AA o5 L ool 3l 45 das e
VLB e hnd SAS S

OLES sdel Cowsay @L.; (=, Ken 5 Paradowska asdlas 3
LUl siles,y ol (ol ot L 924G olig o sl
sldazal o (golsbas L3 O1Kan 5 Lan aadlas sl -
s S edalis FOXP3 05 pmmsdosn o b o olow 0 Sl
—$ye gl > FOXP3 0Ly jals OLKea 5 Venken axdlas s
Al SUE 4 Sl s Sl Jid e 4 S Ol ol
53 0Bl by ge b 45 das e OLES Lawl A edalie
ol syl oS UGl s ol axdls 2B sobew onl 55554
Solew ol 3556 5> Treg sladshe ;3 FOXP3 Ol jalS S
alas b pon iy Olillas gl S ol
MJ}AL;L: S As Jeols e ol BKs 5 Rahnama
bdse Golew @ Sl sl L FOXP3 03 13761549
et s 5 Gao eamen ol bLEL s S
L -924 5-6054 5 53 FOXP3 05 (glagand ;g0 Jo 45 a3 S
Sl BLEE sl el len 4 Yl S,
Comaz 3 slite W &0 Ll mls cpl 0> 23 APEHRY
Slaobre 53 Colis ol B (S35 glasls izman 5 anlllas 5,5
s Jafarzadeh axllls C,LJ AL b gl sl 5 4 e ]
Jedpe 4 Ve Olew 51 Ks ol 555 » S HLKGe

&A}}ibbw qu“tu ‘vﬁ; C—‘)y QLA;QLZJJ: uﬂ.:)')jl.{.ul

Tehran Univ Med J (TUMJ) 2016 September; 74(6):425-32

http://tumj.tums.ac.ir

Sl (ol glize GlaSI L s Sl L ge 4 Sl
33 AG bgs Sl s ek aaabsl Sl s bk
A IS 058 a0 ol i —odi s e (Solew 61 L Osle
Ol 53 G P15 GG (b3 Slsl b poman (P=2/02Y) 5y
53 A3l S U S 0y S 4 s wlie olew S L
5 (P=t/e WY s P=e/oenV) g slas (bl L 5 culs gl
iS5 kS sse Sl 658 L Dbl AA 65 sl 3
bl I 5l sl nl 5 st U8 658 4 ol ediS
SN Ohlew 53 A JT Jlsl s cizman (P=+/0 9 YA) 54 lsbias
03,5 3l e adsl —ekiyh 5 eiS 2S5 5 —ediSsse (Goles
P/ EY) (5w sy lsbes bl i 5l Suls 5 sy J S

(P=+/+ V0

Sou

3

odi yaseie oo Sl Ll ol G35 e 4 S
N Cladshe &8 cl eals OLES Calie Soladllae Lol ol
S FOXP3 i alex 3l lied 8550 S35 hils OF 35, o
FOXP3 05 43 0 gpeli 0 45 (5 sbots 3L o Treg s 55, L 5S6
Jedse o Sl asls s Glagsslan (5208 4 2 Sl S
53 Solbal Lls (oloy cl Sl 3131 s 8 5 ISl
ol s Treg sladsle ;5 FOXP3 oLy 5 sheoely
ol Treg (slad shor abiwgay oo V.Jzu 23 =8 el FOXP3
wils B s Sl L ge (lew 550 0 Sl (See S
sl
L (52232365) 924 4L 53 550 FOXP3 05 iy 50k
ool andllae ol LU 5o asls i slagsolen Sl (ol
A s by 2 8 Al sl Gaalims e O sea &S
oy G5 S sl oy Dlge 4 L Gl s
w25 oy FOXP3 05 55 1, GG 5 AG AA slacyb 53
oS 55 182232365 L L. AA b3 ol Ol L axllze
5305 28 GG 5 AG K3 a5 53 4 o FOXP3 W5
3 Sles LG 5 Treg slad sl fals s AA b5 L Ol
Sllas 8 ol 1 Mdmes SHSOS e edd il


https://tumj.tums.ac.ir/article-1-7660-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-21 ]

Mahdavi R. et al. AN

5 FOXP3 (slaqd;po b plo 4o 5 i sla a1 s
Glsley 2l 5 misASUl ddpe ol LoOT bl
Slcw s 5 blarer 55 e glafasn @SB el
5 HLA Glacolshls o) p odlon il o Slnl il
152232365 a>=b L3 &S Lol 5l bl eSS Wlg e
o233 Al Jed se & e Olles AGH AA laubs) Iyl
Sl blae 53 s SV (golsbae sba JxS 058 4 s
Solsbrs sk 4 S 05 8 4 s Ololew 058 52 GG b 53
Solear 4 Sl shazal 53 A T ) o a5 a cplply g a8
AL adls i
S Sla s S JS Wi o8y Kl
0313 Sazms Slgs @Sl SIS s 5 Ol S 0 JUEl Olesle (55
Lol S (S pske olKils 55 5len 05,5 oiylesT ulid S

2,ls g0 el

References

1. Inglese M. Multiple sclerosis: new insights and trends. AJNR Am J
Neuroradiol 2006;27(5):954-7.

2. Pugliatti M, Sotgiu S, Rosati G. The worldwide prevalence of
multiple sclerosis. Clin Neurol Neurosurg 2002;104(3):182-91.

3. Sahraian MA, Khorramnia S, Ebrahim MM, Moinfar Z, Lotfi J,
Pakdaman H. Multiple sclerosis in Iran: a demographic study of
8,000 patients and changes over time. Eur Neurol 2010;64(6):331-
6.

4. Ahlgren C, Torén K, Odén A, Andersen O. A population-based
case-control study on viral infections and vaccinations and
subsequent multiple sclerosis risk. Eur J  Epidemiol
2009;24(9):541-52.

5. Park O, Grishina I, Leung PS, Gershwin ME, Prindiville T.
Analysis of the Foxp3/scurfin gene in Crohn's disease. Ann N Y
Acad Sci 2005;1051:218-28.

6. Rahnama R, Mansouri R, Valizadeh H, Rahimdel A, Eslami G.
Investigating Prevalence of FOXP3 gene polymorphism in
multiple sclerosis. SSU J 2015;22(6):1604-11.

7. Lin W, Truong N, Grossman WJ, Haribhai D, Williams CB, Wang
J, et al. Allergic dysregulation and hyperimmunoglobulinemia E in
Foxp3 mutant mice. J Allergy Clin Immunol 2005;116(5):1106-15.

8. Ebers GC, Kukay K, Bulman DE, Sadovnick AD, Rice G,
Anderson C, et al. A full genome search in multiple sclerosis. Nat
Genet 1996;13(4):472-6.

9. Imrie H, Vaidya B, Perros P, Kelly WF, Toft AD, Young ET, et al.
Evidence for a Graves' disease susceptibility locus at chromosome
Xpl1 in a United Kingdom population. J Clin Endocrinol Metab
2001;86(2):626-30.

10. Cornélis F, Fauré S, Martinez M, Prud'homme JF, Fritz P, Dib C,
et al; ECRAF. New susceptibility locus for rheumatoid arthritis
suggested by a genome-wide linkage study. Proc Natl Acad Sci U
S A 1998;95(18):10746-50.

L FOXP3 03 -3279 4= ,» (,.ﬂ.’a)jadl.; Sl ol sl b
Sl s 2l et B (Ol pl 4 Dl Sl
055 4 Tl Solew 4 Mo Ol 53> AC 5 AA lacolss

sty i i pl by Tl e VL (golsbas sba J xS
Olge & Ll o 152232365 axb 5 A T 48 das o OLES sl
3005 o ar s pmla st ST a ) gl aig 586 Sy S
Sl by e & Lz opd @S M s U 53 e
s SLysSU 4 ekiss e DNA 4L 3 FOXP3
e 15 o i oy ) 48 3,15 13 (GATAS o soasay)
sbde s Sas 2l a3 sFOXP3 wsis) 5o jad 4
23 s LSL“M&-‘ S35 5 oot B e g ) 255 Treg
S5 Fb 0o Ll e s andls e Ml Jod 5o (S ole
53 3,8 3 eslimal 35 ol ST 5 Sloss it
g Dl ple L) Sde adllas slacald @ a5 b oans

11. Taylor JC, Gough SC, Hunt PJ, Brix TH, Chatterjee K, Connell
IJM, et al. A genome-wide screen in 1119 relative pairs with
autoimmune thyroid disease. J Clin Endocrinol Metab
2006;91(2):646-53.

12. Miller SA, Dykes DD, Polesky HF. A simple salting out procedure
for extracting DNA from human nucleated cells. Nucleic Acids Res
1988;16(3):1215.

13. LiD, Song L, Fan Y, Li X, Li Y, Chen J, et al. Down-regulation of
TIPE2 mRNA expression in peripheral blood mononuclear cells
from patients with systemic lupus erythematosus. Clin Immunol
2009;133(3):422-7.

14. Huan J, Culbertson N, Spencer L, Bartholomew R, Burrows GG,
Chou YK, et al. Decreased FOXP3 levels in multiple sclerosis
patients. J Neurosci Res 2005;81(1):45-52.

15. Nguyen LT, Jacobs J, Mathis D, Benoist C. Where FoxP3-
dependent regulatory T cells impinge on the development of
inflammatory arthritis. Arthritis Rheum 2007;56(2):509-20.

16. Wu Z, You Z, Zhang C, Li Z, Su X, Zhang X, et al. Association
between functional polymorphisms of Foxp3 gene and the
occurrence of unexplained recurrent spontaneous abortion in a
Chinese Han population. Clin Develop Immunol 2011;2012.

17. He Y, Na H, Li Y, Qiu Z, Li W. FoxP3 rs3761548 polymorphism
predicts autoimmune disease susceptibility: a meta-analysis. Hum
Immunol 2013;74(12):1665-71.

18. Inoue N, Watanabe M, Morita M, Tomizawa R, Akamizu T,
Tatsumi K, et al. Association of functional polymorphisms related
to the transcriptional level of FOXP3 with prognosis of
autoimmune thyroid diseases. Clin Exp Immunol 2010;162(3):402-
6.

19. Paradowska-Gorycka A, Jurkowska M, Felis-Giemza A,
Romanowska-Prochnicka K, Manczak M, Maslinski S, et al.

FIT 6 FFD F o)lais VF 0,30 0 FID o s o5 s oK sl oSl o gy ol aloeo


https://tumj.tums.ac.ir/article-1-7660-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-21 ]

AR

20.

21.

FOXP3 polymorphism rs2232365 and its association with MS susceptibility

Genetic polymorphisms of Foxp3 in patients with rheumatoid
arthritis. J Rheumatol 2015;42(2):170-80.

Lan Y, Tang XS, Qin J, Wu J, Qin JM. Association of
transcription factor FOXP3 gene polymorphism with genetic
susceptibility to systematic lupus erythematosus in Guangxi
Zhuang population. Zhonghua Yi Xue Yi Chuan Xue Za Zhi
2010;27(4):433-6.

Venken K, Hellings N, Thewissen M, Somers V, Hensen K,
Rummens JL, et al. Compromised CD4+ CD25high regulatory
T-cell function in patients with relapsing-remitting multiple
sclerosis is correlated with a reduced frequency of FOXP3-positive

Tehran Univ Med J (TUMJ) 2016 September;74(6):425-32

http://tumj.tums.ac.ir

22.

23.

cells and reduced FOXP3 expression at the single-cell level.
Immunology 2008;123(1):79-89.

Gao L, Li K, Li F, Li H, Liu L, Wang L, et al. Polymorphisms in
the FOXP3 gene in Han Chinese psoriasis patients. J Dermatol Sci
2010;57(1):51-6.

Jafarzadeh A, Jamali M, Mahdavi R, Ebrahimi HA, Hajghani H,
Khosravimashizi A, et al. Circulating levels of interleukin-35 in
patients with multiple sclerosis: evaluation of the influences of
FOXP3 gene polymorphism and treatment program. J Mol
Neurosci 2015;55(4):891-7.


https://tumj.tums.ac.ir/article-1-7660-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-21 ]

I [ ] ] v I l Tehran University Medical Journal, September 2016, Vol. 74, No. 6: 425-432

Original Article

FOXP3 polymorphism rs2232365 and its association

Roya Mahdavi M.Sc.!
Mitra Jamali M.Sc.?

Mehdi Rostami Rad Ph.D.?
Amin Safa M.Sc.*
Abdollah Jafarzadeh Ph.D.?
Mohsen Naseri Ph.D.6"

1- Department of Immunology,
School of Allied Medical Sciences,
Birjand University of Medical
Sciences, Brigand, Iran.

2- Department of Immunology,
School of Medicine, Kerman
University of Medical Sciences,
Kerman, Iran.

3- Department of Microbiology,
School of Medicine, Tehran
University of Medical Sciences,
Tehran, Iran.

4- Department of Immunology,
School of Allied Medical Sciences,
Zabol University of Medical
Sciences, Zabol, Iran.

5- Department of Immunology,
School of Medicine, Rafsanjan
University of Medical Sciences,
Rafsanjan, Iran.

6- Department of Molecular
Medicine, Genomic Research
Center, Birjand University of
Medical Sciences, Birjand, Iran.

*Corresponding author: Department of
Molecular Medicine, Genomic Research
Center, Birjand University of Medical
Sciences, Ghafari Ave., Birjand, Iran.
Tel: +98- 56- 32381617

E-mail: naseri_m2003@yahoo.com

with multiple sclerosis susceptibility

Abstract Received: 10 Sep. 2016 Revised: 09 Nov. 2016  Accepted: 14 Nov. 2016  Available online: 15 Nov. 2016
Background: Multiple sclerosis (MS) is a chronic inflammatory disorder of the CNS
characterized by destruction of the myelin sheath, gliosis and progressive neurological
dysfunction. The regulatory T (Treg) cells play a major role in the control of the
autoimmunity and inflammation. The forkhead box p3 (FOXP3) is a central molecule
in the function of Treg cells that play an important role in the immunoregulation. The
aim of this study was to investigation single nucleotide polymorphism (SNP),
rs2232365, in FOXP3 gene in patients with multiple sclerosis.

Methods: In a case-control study, peripheral blood samples were collected from 90
patients with MS (46 men and 94 women with different patterns of disease) from
January 2014 to April 2015 in the Afzalipoor Hospital, Kerman (a city located in the
southeast of Iran). In a total, 90 healthy subjects were also enrolled into the
investigation as a control group. The healthy subjects were recruited among blood
donations of the Kerman Transfusion Organization and interviewed regarding CNS
disease, and none of them had any history of CNS diseases or other relevant disorders.
The SNP 152232365 in FOXP3 gene was assessed by single specific primer-polymerase
chain reaction (SSP-PCR) method. Finally, statistical analysis was performed using
SPSS version 22 (Chicago, IL, USA).

Results: In both patients and healthy control groups, there was significant difference
among subjects with GG, AG, and AA genotypes at 152232365 in FOXP3 gene. The
frequencies of AA and AG genotypes at rs2232365 in the FOXP3 gene were
significantly higher in MS group as compared with healthy subjects (P<0.002).
Moreover, the frequency of GG genotype was significantly lower in the MS group in
comparison with healthy control subjects (P<0.002). The frequency of A allele was
significantly higher whereas the frequency of G allele was significantly lower in MS
patients as compared with healthy subjects (P<0.001).

Conclusion: The results of the present study suggest that SNP rs2232365 may influence
the susceptibility to multiple sclerosis. Therefore, SNP rs3761548 may directly or
indirectly alter the level of the FOXP3 protein expression in Treg cells.

Keywords: FOXP3, multiple sclerosis, polymorphism.
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