[ Downloaded from ijwph.daneshafarand.org on 2026-06-08 ]

Ao Jlo Vo bd g (Sloowi (a0 9o (tausxo (399 Sled gl 3O NF-B (93 lad (g 9
Joy> J5 L agalge

B . Foo. . B . . s . P A . L
gy L yazmo S Lk b o135 < alylligy < 00 janis bl i ok oo < (5 kil i9b g1 319 915 ,3
Aoéb’,_s.ﬁ} Mo o0

oKl (S 00Kl ¢ ol (slagiasly pelats Slinios 55 50 «(5slgigenl bl canlis olSails « Sty oSl ¢ puslid o] Al pulis IS
JLils® oy oy olKtils (S oaSiails ¢ Sl el sl ¢l 05 olSals (6559 g linios 35 e ¢ JoSge St b oliwl caals

0aSile ¢ sl (s el pulais Slabow 35 e Koy 5')".; s olfisls o Sy oaSiiils (sosl Gogwly pulais Sliasd S e o5l gigen]
L olStils Sy 0aSCtsls ¢ sale wli guiac’ (filoly Sy pole g owiige 005y}, «sale Dot e’ alis oSl o S

193ty ol gtk

005
bplges bbsule aox 51 oldllfey O 51 ©9L) sl Slaxi b ,e NFKB (o gig) 59556 douio
S0 51 (S5 NFKB ausliol candled 0,10 o 0 1) el (s J98g0 5500 9 ns 35T« Soms! (gloowi o5
oS alsIT Jole S 0jliuwge jahlgus aiiumd ol 0 1 jeagnl b Gl b oS ooyl ofig & caslaisslon 51 (B 5
L1 1y g IS oyl Lrgewly g 4l Iy b JsSIg09,5 Lo ;555 9 DNA lags 31 41 il youm] Slgi 45 ol
29 Syt 45 W80 c0 (it oo plomil Csd s Slrod (gt 59 1 4T (Flalllae 3l onal ity L oy Lo o0

ol g ! Ggwly pudisd 53 5B (l Caodl @ a9 bCawlosls &) Glogauan (1l 53 (el g (ol sLagwly
WbaiS 1 NFKB 4Ly ol a0 (o) 2 42 Gz (2 59 c(mogiuan (] M g

il so ag2lg0 3 s Jlo Vo Sloowd cmoginan 10 NFKB (5 ol 25yl icbon

OlMg s 31 p25 TV Jolds uald 09,5 g Colod yuw (b ped (Slooelds (pogauaan 51 725 VAR Jols dmoler Lo sog) g Olgo

SPSS (5,Lol W hgy 9 515l 5 31 oo lisius! b.ucdioolisiuw! S lodmmn 3005 (g S diges by 31 -didgs gy oyliw yoed
746 9031 51 5l )hl sloosls SILT e b )5 )1)8 Jaloni g 45 390 ool sy gl T-test 9 %2 g

095 i S JgulS diges ;3 PCR ST 5l oslistwl LNF kB by o o -0 S ooliiwl (uadllg JSuwg 5 9 (St 9000
8,558 25l 050 (oo

S aidlagr1g0 09,5 10 NFKB dilso a5 dloyLis aidlagrlgo 9 J 505 09,5 99 50 NFKB (sl oo (o) 2 :oaidly
(p=2100R) 099 ylo simo (g lel i 51 a8l ol sl ALl (1331 5iiS 09,5 &

I) 055 Pl s Wilgi g0 T Jldl b Aals 5 Canl oo Jobw Jlas! 51 g5kt 50 NFKB giS8 16 S azmucs
ol addllo gl o5 cdyo0 of Gials Wl (lagauan cul )0 el GboygiSlh JalS 4 azgi b bl adls
Wl AL 331 e 5l 553 bl )l o g Yot a5 Sl L 1y o i3]

g b (el s Sl (S0 5 5 (Sl (rogiuae NFKB cu gig ) 5555 1019 wuls

VWRPI¥ (o pdy g ,b

(T80 nds) 833153 0 b s o Sl b gy~ ale gl


http://ijwph.daneshafarand.org/article-3-85092-en.html

[ Downloaded from ijwph.daneshafarand.org on 2026-06-08 ]

va e o Slords Graguan (s (95 Sledsbe ;s NF-kB (5 ol (o)

Slom ol Gilom e 4 Slog aeno gy
JSis amyotrophic  lateral  sclerosisc ygueS )b
OFESele ilen (9SSl Sl sl
Sl (e mbygmy eal o pigpelS
Cawgy uLb)AAJ ‘G.MJLQJ u.uLo)o ‘W"y Lg)Lo.u ‘uLdT

OF-Y) g w000 o g ubis
s 35 g ewdS oladl eje slag e Koo
M-CSF, :Jeols bl 5 oled! slacnlsnla
GM-CSF, TNFa, TNF, IL1f, IL2, IL3, ILS5, IL6,
IL8, MIP1a, alax> 5l o pS'gaS 51 &, 9 IL12,IL18

MIP2, MCP1, GROa, GROp, GROy, RANTES,
ICAM1, VCAMI, E-selectin, P-selectin,

sl el pzman HeSB pl 090 o MadCaml
g ol 5B SlaceSsn dajgimjgiel 5l (S oy
[INOS, cyclooxygenase (COX)-2, ssibe G‘Lamﬂ
AYY-YY) 055 o PLA2, lipoxygenase (5-LO)]

S g ssilsn o sy (Sl 5 5T) s
Olgim @iS slail flean 5l 0l oo 0l 3 Jo &
—dle Kz s Ul Sk Kz 0 OIS a4 Sl
»))L'J.wyo )9.89...) (Y&—YV) gﬁ; )‘)3 solauwl S,90 L)‘)"‘
@ il jouw! Sl oS Col sansal ST ole S
(YA-Y ) les go sl guslannST o il slagenly
Sloosd Gaogian (Jo,> 5 L agzlee 5l G Lo
(i 2)lse) Npee @ B Rl (B)les I e
AN-YY) (S5edaole OIS g (cwdS o gy
eegduan (59, g lf.>| oS Sllllas 5 ool sy gulis
Jo3 S5 L aglse 31 oy Jlo Yo s Slass
olis (Ol —eiopm SynsS aslllas) oad el
&l 3 LAl g (el slagl jo (it &5 dms e
JLlﬁ JL1a SO C.b...u Cawlosls é) ulﬂsm
(YY-YF) cwslasl, ials IL6 4 JL8 TNFJLIRa
Sl Jo b plSges ooy cdale aslllas pioxen
RANTES/CCLS5 g ax8b o153l MCP1/CCL2:wlons
odlplodl aslllae (YO) cowladl, rals IL8/CXCLS

!_ Sardasht- Iran Cohort Study

doddo

olse 4 VAAF Jlo ;0 NFKkB  wogig, 650
ke sl Adge Sy 45 DNA & osigd Jate (g
K OomolSgiol Sew 0y Seigysl isu s,
oladss o 50 7)) wd By oS o Slulis
il glgl oyl Gl &5 W S (pdg) o
L oger 5l Sloolgls &ygar a5 o4l o> b Jolw
5956 (Y) Rel family) asb oo Sglate sl yoslog 2o
Ohlwbiny U olyie Sl G5skd Sl 5INFKB (o gis)
U"‘ Vu.o.k‘ 65..09.43 u)‘ aS Sl ouile ‘_él.v )—o.».’.' us..\.u
S e bl | 5

Rel B «Rel A (p65) : Jolis sac gy 5l NFKB oolgils
Cewloads JuSis NFkB2(p52) ¢ NFkB1(p50) «c-Rel
2 JWnd Ojpar Jobo madbigionw 5o Loty ol
U aslego SL IkB oy 095 oS )l L Jlas!
5 0o Sued Jelo oS e @ GMJL’ ,o NFxB
ez 5l Sy O ogas aSL 0gd o0 Jled
Loy lannST 5 G 39050 58 (Sl ¢ 38 sloS e
chu)B.uLo U"‘M CCewlodls L;LM[M NF«xB ‘_g‘).w
5 LB Sl damgny das 2L st SIKI
Fr s ko slaplale dagl olady
5Bl S e alex 5l Suisly Ll
(F5V) wxil oo (omsis)

Fo Joko goiie slacodlad 1o awngig) H5SL
P pids ghls Gslite So3elsn Jlesl jo 5 0o
O ole s oS cpl ondaslis Jleel 5ol soenl
5 P =55y Sl 5 Sl slruly el
5 Silws> slp NFKB cudlad ogei o,lsl jeua]
sldshe cm (Sl Gledol 05,5 90 10 €5l 5 5 2
NK cell B ;T dLerL.u o> )| Ls..\..jﬁ_a...l 9 LS‘-‘-‘:’BL-"
Celisy9r0 Jdgie 5 3y She (S, sledshes
Shasl S0 sldole lawg IL12 odgs (A-)Y)
OY) cw! NFB codled wi sl

3ol sl dlasy as,e NFkB  owngig, 49518
bl ses dagplignls a5l Sl e slay)
sdsse R 5 bmyl el gleesiyS
wL.ALa g,u.]l.sd .(\Y) o)la oL » ‘) @LQ-'J‘W
4 Cwlrgilon 3l (S p sl 51 S5 NFkB
HESUOW- ) o‘).o.ﬁb )a)s_uyT L: s.)'.er.” l) as @LQU] o).'j

Wl b chaghy - oele el


http://ijwph.daneshafarand.org/article-3-85092-en.html

[ Downloaded from ijwph.daneshafarand.org on 2026-06-08 ]

oL 5 551509 91358

oalayl 3 mle 590 ;o alolddl cabans sladiges
28,5 Jae o)l es oBisle;l 4 b oo

«DNA <& lw e RT-PCR

oolazwl L RNA sladigei RT-PCR g, (5,5, L
cDNA & 55 (bg, 4 (Oligo-dT) dT &I eul s 5
;o Oligo-dT jeuly b eazlzosl RNA 0l hos
Syge oged o Sadlal oY polie 4y byl g S
ol Ll az 0 Ve gled j0 adds & Soe a4 Ll
Lglie 0005 Jiie s (83, 5 4bolidl 5 adosls ) 3
AccPower RT PreMix (Bioneer) oo a4 Jol>
B+ pz> 4 DEPCY s Jbgs oI L g Jise
Slyd b ool & opded Com, adonile, iy S
S 23Sy g o35 bglses lS” Jalowa b 5 S o]
ol pll 5 &,90 4 cDNA

e g 3l a0 FY gloo jo asde £ )
cDNA

Jbd e cuzm ol il a>,0 AF los o ando b Y
Reverse Transcriptase o 3! o0

PCR ST

P-actin g NFB sl s iS5 Cpz yaulpy >k
asle (J5 Sl o oad el Sledbsl 5l oolail L
0,5zl 5 90 e JelS sle Jlgs Genebank
sl ool ca> Primer3 l58le 5 5l eolazwl b e
b b (5 99 (rl S Ce Sl 95

2 855 slag Fo Su ooliiul 590 sl Iy

Cawloauds ob);‘ Y-V Jgo

— Lyoly Jlg ) Joua
CAAGGCAGCAAATAGACGAG NF«B (forward) \

GTTGAGAGTTAGCAGTGAGGCA NF«B (reverse) Y

B-actin

CCT GGA GGA GAG CTA CGA G
(forward)

- |

TTC ATG ATG GAG TTG AAG GT B-actin (reverse)

T Cawlodds oaﬁi aalol jo solaiwl 3,50 dol . aloolaiul

M'_ diethylpyrocarbonate- distilled water

Omegvae (nl gy 3 Lo E P laguiSle 5, 2
P-selectin 5 8L o138l Jglxe E-selectin a5 slo L

(V7)) cenladly, als Jolowo L-selectin 4
ol Rkl GlaJoe o Ko Gldllhe ax 3
olB¥l cel Sas oligS o Jo,m 55 a5 e
cel aejliy o Jom 8 a5 obglas el
Skl cwloass Ll o bepSanle cpl el
ol Sl s e JiSlse slapenie 5T
O 4 axg bowaslails BL asliol ol
5 aeplgnle (nl Ole ;0 NFKB cwagis; 9516
wsly et Gl ol eeon & b adla

Cwlodds

g, 9 olge

ol 5o addlas 8,90 (5 kel dnsl> ranilin 890 Caros
Slhond pmogdas 513 VAR 5l sg & jle axllas
VWP olo yu Sleands oyl leos ;0 a5 s juw ylies o
09,5 (TA) Wloads agzlae Jo,o 58 L ylw o ol
dgs oy b ol lasg e 5l YT Jeld sals
D91 Slatan (Bolal 15 pSaigei bs)

5 JRle s 5l ool b imls Joloi g e b (bes
odel Cewds gl T-test 4 %2 5 SPSS (5 Lol sl g,
5Ll Caz mizmen 285)1E Llos g aje 0 )5e
5 s Sl sl 5l bl slassls
20,5 oolial T udls sy ,S

o ellle s y50 S8 )| o 55 6igei y5lgen
EDTA Vacutainer tubes (BD | EDTA ql> &)1
25,5 6 ,5lae> [Biosciences)

RNA ! 5!

L8 alyo 50 ouds (g pslaez (55 sladisel RNA
RNXTM-plus solution zl,5csl oS 51 colaisl
gl 88 Joalljgiws wlaly ¢ (CinnaGen)
Dg g5 e Jolds a5 .o

RNX Jalore 5l oolazwl b aiges j0g0d 05ui50an —)
595,08 5l oolawl L RNA f Sl -

Jbsrgrpl 5l eolatwl LRNA olocguw, -Y

Y0 Jsbl 5l eolawl L RNA (ggiins -F

' Mann-Witney
T Kruskall-Wallis

OYe Hleasl) o233lse o)led pgus Jl

Wl b (c2agh - el salne


http://ijwph.daneshafarand.org/article-3-85092-en.html

[ Downloaded from ijwph.daneshafarand.org on 2026-06-08 ]

A e o (Sloonds Grgian (azs (95 Sledsbe ;s NF-kB (5 Lo (o)

axdlao g0 Coros Sl 500 ledbl 1F Jgus

B-actin o5 PCR ST doli o :¥ Jgu

5 JAS 098 90 0 NFB le Oliee (o)
09,5 ;o NFB ale a5 ol asbayzlge
095 1 5 FeSee )3 5P VANV adlhagzlee
Sl S o5 332 55 Sem 3 0,556 VFYAY J s
Oil38l ol oguansly o)l axsliagla 04,5 o NFKB
odel Gy gl (p=2,++ ) 09 o gxe 5L Hhas

w‘oM d..o){} AJSJD' ).)

&5 3l bools a5 LT 50) 09,5 9o 4o NFkB obe auslio 0 Jgu

(0 ploms! (6 ol iU 0y guo 43 L 5 LT dod 10 0iiS' o0 (59 gy Jlo

p- .
valme | 48L&l Jrs L yicio S obe; Leo
YAQ vy Ages oo al> 0 ) aa8s Y o Kl 4,0 AF \
A BN A VOOEYAA | Glire Bl ol 0 Ske) Seo ¥ agb v ol Kl az 0¥ | Y
ISR YA ; . e -
. 1.0 /. ok 55 Ol S Ve adl f- of Kl a0 ¥4 Y
JARRY YA ol YL e Ses ¥ ast f- o Xl a0 VY £
AD AR Sy L al> e ) a5 0 oSl az s VY |0
< ASD
JARIN AR Joles Jeb
NFkB (5 PCR oS1g aoli iV Jgu

S oles oo
al> 0 ) aads ¥ o Kl az 0 ¥ \
yeo Yo aslb Yy o il a0 AF Y
yeo Yo asl ¥ ol Ll a0 ¥7 Y
490 Ve asl ¥ o Ll a0 VY ¥
al> ) 4a8s O o Kl a0 VY N

B actin NFxB s yuiio
YY i3 olass J s
YLV VEY A ale
FOMY YOV¥ Ql
SYE. A Yooron Q3
YAQ VAY olass aisl ag>lgo
YYYLY - YAANO alos
V455, f AY,2) Ql
SYEAY YoANF Q3
CYof e P-value
Mann-Whitney
450
400 373.2
350
300
250
200
150
100
50
0 -
S 9L ap>lgo
9 J 55 69,5 53 Bactin g NFKB (5 (sle dun lio 510900
célaglge

PCR &N gamo 5T 5 5,589,501

I J5 @95 » PCR (1Sl l oel sy Jpame
A (g5l S5y wlegy paradl g ok )68 2SI
5 s, Gel documentation lawss ool 4gd sl J5
S o,z Sz odd s Sl Se Al ()1 nSe
3 oolaiul b o pwuSe aw dl> 0 50 .00 5 0,53 (gowm
5 U1 Totallab Quant (v:11.5) ,l58ls 5

eaisly

Wil &S b adlhae ol o a5 (6,8 YY) gooxs
wdlagrlye 09,5 ;o 5 VAR 5 ]S 09,5 55,4 VY
L YAMA o 5ol 58S 0,5 0 waud 58
OeSlee aBliagzlge 09,5 55 g JLo V110 line Sl
g Jlo A Jlre Bl 5 $F/+ s

S TR F S g o (Jal Cumdy i
aBlagzlye 05,5 3 5 Woy ozme MAF 5 Jali
Condy Ll 5l wog 3,me TADL 5 Jale 79),0
5 IYVA S 095 0 plusp; ol leass
a kel ol adbag>lge 09,5 0 g LYAY olooeVL
o5 LYY g 1OV oy

09,5 55 Ot bl Ll 358 Sl Sges Slasiis
O 85 SEF3 (o) 3y50 aBliaglse 5 J5S
s e g (=2 AF0)  Jab (p=+,-V)
(F Jgaz) divgss o sae (s kel Ll 51 (p=+,1Y+)

Sl b (aagh - oele (salne



http://ijwph.daneshafarand.org/article-3-85092-en.html

[ Downloaded from ijwph.daneshafarand.org on 2026-06-08 ]

Y

oL 5 551509 91358

S8l alize Jole o NFkB oS (F) wles oo
Jobo & 23,5 LG Jsbo JulS5 51 T 5 Lo LB
2l et Ol ol Ol 5 4Bl (28 b Lo
@S 305 Gl Gl Sl Gl s jlew cnl 5l sl
b (ol ere (Sl emel g fg e S
(b sy sleslen (s8S las ey LCOPD
5o az ST (FY-FP) ail oo 0)lge oyl alax 3l S
&2 NFB 5, » Jo5 55 oone SI5l o
S Gogane Sldlhae Jy canlaid 5 oploul (glasllas
Cewloals plxIl NFKB 5 Jo )5 58 w095 Olyil o ,g0
4 NFB 50 a5 wislolis o,Sen 9 Rebholz B
3limge spilam il Co a5 Colugisl S sla sk
¢ Arttatrana Pal .coolasl goliél acs 5008
Slodsbe 5 3lge seilpm b oy b o)l
ol 9 NFkB g5 a5 wsloplas hge sy
L b bz ol cwlasl oldl b sl
(FY) o) SlgPren

095 STy DY guase dalllas b ), Sen ¢ Vasanthi R
28 09z ge Eldl e (Jane (Gloord 03le SO) (igedd
o, o (Hple g lse loaiSalss daoaS Sl
o dody, Syme oole (pl e a5 wSololis
o &5 wwaslosss o, cpl jo NFB ol ol
WS o Olgie Sllg> cnl 4y 5o oledl sl 1]
I, NFkB v iolidl len il aslllas cpl ,o (FA)
edls Laiye 4y 50 Oleill 925 L

).v‘ R O 05.‘> axJlas ) h.i.' » Yun YP 9 )QT)y
ol Ay Joko laos, 5o Jio slaygise 59551 990
3o Sldlae (pl 5l Jol> bl a5 asls,, NFkB
(FA50+) 090 NFkB Lo b cxe 20138l 51 S
sl Jolw p 3,155 51 asllas L Damien van Berlo
SloJsbo 55 Sl sl o $155 a5 Slaplis 4,
Sl o 0 Iy NFkB by ol oads &) JLL
Sgb s0 oddlin SUEed o)les o aSilioen (OY)
uLAB\.\.»AA WMB =L>L..M.A 0)‘9.A g)“ aS Cewlools NFkB
Jelse (pl a8 0,528 iz (len Wl ol Jlards
Jed a4y o 1) (Ste s b eSSy
Lo NFKB 556 i3580 T aely 45 eges

S Al g Sy

Sy adde (S oy bawgi o)l 3le 5 ol
yodhe e (pl jo 285108 colatul 5j90 Sl
Qs &5 W Sdly Slerd ale> 9y90 5
Sble & Sy @)y ale> 5l 655k Aiged Sebo
Jos agzlse 5| o pphan Sl Bl S
&S 095 Ples ol &5 aiS gouse B)lse
Polses 00,5 b lag] Wdle agrlye 5l g alolidly
RO S TSN WPE SR

saxine Sllhae b ol 3l pl jo Jo,o ol o)lse
azlye 5l LaJle Jlocslatd S 18 () p 090
Sl 5 Sop sbedle céb,s (Jo,s 8L
LS"L“"“"*’ 38 el u‘.’)‘}c 3l olegiuan cpl lisren dusia
Sy90 50 ddxin Jdb Slalllas ploil o8 yde 05y o0 29,
2wl Jo¥se cldllas (o 5 55 S 5l B)lse
oz 5l cwlad 3 )18 ax g8 0,00 oS paas ()l
2,00 dalol lizeen g 0als ploxl L2l slo Jls o
SeilSy laaasl (Joym ssee olagls I (SO
SO S wig obul b Sleords oole cpl a5 wll oo
Olee cpl yo assl Lol (YR) 00,5 Lsbiie (g i
ool (pl Sl JoUg0 puilo 8L Cnsl Coonl 3l
O9SU &S Cal hlem Gl (el g Sleard
Sy el dlae oo 5 ol saile aslisl
eyn 4 pols dallas o cailons ol pl loyo
Cwloas d.»_‘>‘é)4 NF«B 6“‘49"9) )9,»5[5 UL"’
Cuzr Glad plgras e 9> lagle
@l <8513 b)) 9,5 NFKB o ole (2bj)]
dolio jo by Jolw opl jo 1056 pl ol aS ololas
Solel Sl 5l rols8l ol g ansls oli8l JouS 09,5 L
Lol (5o gre BT gl lo

b b olaST g S15 el o cal slogeuls (olec!
il Shee slaslo Joe 5 JaS5 Gilie sloasi

OYe Hleasl) o233lse o)led pgus Jl

Wl b (c2agh - el salne


http://ijwph.daneshafarand.org/article-3-85092-en.html

[ Downloaded from ijwph.daneshafarand.org on 2026-06-08 ]

Y e o Slords Graguan (s (95 Sledsbe ;s NF-kB (5 ol (o)

2 05 ol sy JamnSs 5i3agn 4l 0 05z
NFKB  Jlail dibic gy, Jmo Cows Yo o
e sl Sae NFKB. il331 b ol by 5,l00525
E il Ko ole a0 bl eo uSLuE
S5b i a5 (GBU Sl San Sl o S
9 9980 Ol LESH (59, » Sl P o590 (0)
oS Ll 5l wgdice ol s g5, 2 oeiSho L
Sod Glooed plagian (aszme (95 ol (e
OHSes 5 ety aslllae ;5 a5 Lzl JuS 095 @
ol mels cal e wgien STay ialS Caslodsl
(00) ail s ol as ol 3l cpl o o o paSle

5 oot aslllae )3 a8 So3 ladebe olasi rals
RUURR O E P SRS W -7 LEJPCL CRPUL RR AL OV
s So Jlog il slasbe 5 (Se5 slasle
S o i [T NFKB a5 o)l 352 Carte s
Olgras ol o G gladse & Ll
1650l aalidlas o gy Jaxl pl alils ials
(0F) 2l 009 95005 (ol ol S

o NFRB b sla 5890 5 (pBgule p ogdle
S it 3,5 (S 5eS Sl sge (cmrgis; 5o (Slimn
oo e eon gl o GlSes
S liwge Hodlgw b ablagxloe ol 8l (slapnlSgeS
Jol> b wisgai dulie J5S 0g )5 L 151 5 a3l
b aglie ;5 MCPL (50 45 ololis oy ol 5l
lon] caslaiils oyloime Ll S g8
sloazil b MCP1 (i il cpl a5 wisloples
)FSB o)l Slsten adlagalse o3l 5 Su3slgly
S92 &5 Wb mre slaguliaes 51 MCPI
g Blo oae ladoke (JLbsl slaole
ILIB oz j LS e Sy 4 gy o bojlig Sl
shol ys 5500 ks CDAOL 5 saiunsT LDL
Gk 5l g NFKB cangig) ,951 Lawgi MCPL Lo
5 ol b b 51 (OV) ail o ILIB aluassy Ll
cle wilosg ILIB olsee LialS 5 S L3 Slollas
ials Claie a5 il s ol & Yzt GMs oyl
o) gy MCP1 Wl 2ol g ol 81 ol o, ILIB
alaz 3 Wlons Jlud MCP1 g Wl %00 (gl penn
U 525955 L PLD Lawgs Wl a4 (g5 oo by 0]

' Proximal Promoter

i g adgs )0 (et A (wizren NFKB)giS18
S Gl )eS w50 0l 2l slacn S gl
Sl sl ol o Slond plegaas )
U5 09,5 by awglie 4o ILIRa JILIB IL1a TNF
ol oy as el 5l (0Y) calasls Soldgre rals
Cdy oo Al (gl o s gig; NFKB lawgi Lo oS8
§ 99 iz () A peil 4o NFkB )Ly jrals oS
ol bl Solas ol Jdo a5 oo ylo 1) eaS1 ol ol3dl
Sl o o S pl als Cdlaie aS all ooy
‘Lmd—l dgaS ol gz NFB lo ol o8l
asbassly ol

Loawslae o adlbagales of 8 0 ILI0 e cpuizcon
Camldilas (g ls sae B 5Ll Ll 5l JpuS 05,5
oo b 31y 555 6 lee Sl ILIO gz (OV)
IL10 (ol3dl pas cplply auS oo Jlos! NFKB S8
Syl Slgtran Lo aslllas gl b

ghe won 4 09 adlhe o LlSes 5 g hae
o g a5 obglis mls oS asls y (sFash)
bl a5 51 J S 09,5 b awslie o sFasL 4 NO
oo o 51 NO  aislys t-;)bus‘;‘m s
L)—‘ 99,9 )l 9 oals u.u.._ﬂj NF«B )‘ p50 ..\}‘5 ) L' -\
aS dkB oli8l -V i oo S sl ain b w
S8l cpl o NO &S Ll 5l 098 oo NFKB [l s
2o ol Wl cdld plple colaala ol
ousd NFkB 50 yiol38l 5 allas 0g9>9 NFKB 4518
(0F) o)ls Slgzean Lo sloaidl b guls cpl aS 09l o0
K9SB A cwl 6o)lse S0 5l e sl sSNge
L olSen 5 S o)l 28 ol (pmasis, > NFKB
Oleghae (nl )3 baoiSle ooy gl (owyp
ositmm)oijuﬁwLJ&obuu
E e Omizen il )b goe jals Jus
Sologre GialBl S 09,8 L oawslas jo asle
dwd Sl b JsSUge dlox 3l o iSle clils
S edge p (oot BB Sl sla STy yo oS
obr JLbssl ok 3y 1 owiShe EsSye

Db oo abgrye () (omgig) wejls o] ad s 09h o

Wl b chaghy - oele el


http://ijwph.daneshafarand.org/article-3-85092-en.html

[ Downloaded from ijwph.daneshafarand.org on 2026-06-08 ]

¥¥

oL 5 551509 91358

3 gy OIS aS sloylid Lo adlae I Lol> gl
03,5 Sl a4y S 5 )lge j5alg L abliagrlge o3I
Bdgr gl gme IS gyl g lel a5l s
e &S ol pxe cpay DS pl (p=2,0 V)
SBl j0 gwg OMie ol om0 ol
55 aalllae 15 LSas 5 Cpme bl o axilagzlss
sl Hlegauas  giwg Wi gwyp 4 a5
09,5 33l L awslae o clwg OISl aS Wolsylis
b o b a5 cal gl goe OB Gl 8
o] adlae j0 a5 (o)lge aex 5l )l Slgeen
(B 3ges 3Ll 5 9l 4 plgiee cebls il
OpilileS e 6 Me eSS o)

-3 Ly Sl 5 (i ge
3 ol s ol Jlael 5| (5l 3 NFKB 51
o Pl @l Wl o Gulpl L tels
ool 5 el slo S als 4 azg b asbazils
s mls a5 b0 ol mals Ul o legduas
caz ol Jlasl 4 as sboplas 1) ol il ol
Szl il bl ol siSE uals ol
ad 90 pied S Gl ddeen (eSB (pl o5 Ll
Slasly wlge o33 Gl al celesgy o las
b sy Ot 5l (B g g wsbaal L
Sabsl hcwdls b ol Rl @ Glges
RT- o5 das (g, 4 adlllas ol ;o NFkB o
oS sl te b i olillas alowl Coslosg PCR

D9 0 dpo gl

Gomdils 4l bl Gl g dlle
Slaasd 35 0,0 aF Cowl dals olBasly ol | cwlis IS
Sl colex L vals oKuils cesl slo Fuly pulas
0uSaagh 5 LSkl el 5 dned ol waald olails

eslodms) plonil 4 il (S psle g (owigs

1. Sen R, Baltimore D, Inducibility of kappa
immunoglobulin enhancer-binding protein NF«xB

Lwg MCP1 Wl e (52 500 &l @y 20,50, Ll
Calodd axlge 39aS b o] oyl5e Sials Lo ILIB
Cewloads oolaiwl MCPL o o cpz 50 (6l s
MCP1 ghas (iglsdl o3l ol pys 55 otlpls (OA)
Dy gp 00

Ll 3 S 5 amibagalye of 3 aulio Lo axlllae o
Sold e s lel alal, a5 slolis e O
aS Cewl Jloyo =2V Y) 5,100 0529 oyl
Slosine gl L)l olKen 5 canld adllae o
it @ lasl 5 b mls Gl OS] cliloog>g
Lo aslllas )3 Jyu5 sladiges o5 olass & Lo o oL
(DA-F )

5 A, O oS sbolis b adlas I Jol> ol
05,5 Sl a4y S 5 lige j5alg b abliagrlge o3I
Xog slogme B sl bl Lkl s
IS & el g oy STl =+ ,- YY)
oldl o gg, IMie ol oz 8 &l
9 Sragml b ol oy aBhoe aBbaglse
g aBlbagzloe o3l 0 (6 gl layel )l e
oy 45 Sl ;%055 b ba] asli 5 J 25 095
s ol asb e o sxe 5kl s 5l ol s FEVI
adllae )5 o)l Sloten (a5 6l558,0 @l L
syl ple FEVI% 5 odle oSen 5 el53,0
boanslie ;o glogme SWS Gl)ls 55 (5009 o]
FEVI/FVC% FVC% : alaz 5| it ]S 09,5
Lo syt 5l bol> b b @b oyl PEF% MMEF%
09,5 10 bdigad o5 olows Jduy wls a5 o)l Slgxen
il Lo anlllas o S

Olydd (ol 5 Sy OWie Jo > (5)lse
45 el (oS (§lome (S5 g (5 heg el sla el
5l ogeinnles azlos [ b 1) sl 4y Gl yy 5]
Ol Gl s (S5 5 5eS] 090aS S Ll
ol smlidl BYe 5l (SGosls Jleis! g o NFKB
9 i OMie aalllas 9)90 (reghas ;o S
BVFY) 0l S e 3575

&L

by a post-translational mechanism, Cell, 1986; 47:
921-928.

OYe Hleasl) o233lse o)led pgus Jl

Wl b (c2agh - el salne


http://ijwph.daneshafarand.org/article-3-85092-en.html

[ Downloaded from ijwph.daneshafarand.org on 2026-06-08 ]

fo e o Slords Graguan (s (95 Sledsbe ;s NF-kB (5 ol (o)

2. Lenardo M, Pierce JW, Baltimore D. Protein-
binding sites in Ig gene enhancers determine
transcriptional activity and inducibility. Science
1987; 236:1573-1577.

3. Baldwin AS Jr., the NF-kappa B and I kappa B
proteins: new discoveries and insights, Annual Rev
Immunology, 1996; 14:649-83.

4. Ghosh S, May MJ, Kopp EB, NF«B and Rel
proteins: evolutionary conserved mediators of the
immune response, Annu Rev Immunol, 1998; 16:
225-260.

5. Baldwin Jr. AS, Control of oncogenesis and
cancer therapy resistance by the transcription
factor NFkB, J Clin Invest, 2001; 107: 241-246.

6. Gilmore TD, NF«xB: from basic research to
human disease, Oncogene, 2006; 51: 6679—6899.
7. Shu Fang Liu and Asrar B. Malik, NF-_B
activation as a pathological mechanism of septic
shock and inflammation, Am J Physiol Lung Cell
Mol Physiol, 2006; 290: L622-1.645.

8. Denk A, Wirth T, and Baumann B. NF-kappa
B transcription factors: critical regulators of
hematopoiesis and neuronal survival. Cytokine
Growth Factor Rev 2000; 11: 303-320.

9. Siebenlist U, Brown K, and Claudio E. Control
of lymphocyte development by nuclear factor-
kappaB. Nat Rev Immunol, 2005; 5: 435-445.

10. Hayden MS, Ghosh S. Shared principles in NF-
kappaB signaling. Cell 2008; 132(3):344-62.

11. Kitamura H, Kanehira K, Okita K, Morimatsu
M, and Saito M. MAIL, a novel nuclear I kappa B
protein that potentiates LPS-induced IL-6
production. FEBS Lett,

12.Laderach D, Compagno D, Danos O,
Vainchenker W, and Galy A. RNA interference
shows critical requirement for NF-kappa B p50 in
the production of IL-12 by human dendritic cells. J
Immunol, 2003; 171: 1750- 1757.

13. Banafsche R, Gunther L, Nefflen JU, Moutsiou
S, Knolle PA, Herfarth C, and Klar E. NF-kappa B
antisense  oligonucleotides reduce leukocyte-
endothelial interaction in hepatic ischemia-
reperfusion. Transplant Proc, 2001; 33: 3726—
3727.

14. Mattson MP and Cammandola S. NF-kappaB
in neuronal plasticity and neurodegenerative
disorders. J Clin Invest, 2001; 107: 247-254.

15. Maiuri MC, De Stefano D, Mele G, Fecarotta
S, Greco L, Troncone R, and Carnuccio R. Nuclear
factor kappa B 1is activated in small intestinal
mucosa of celiac patients. J Mol Med, 2003; 81:
373-379.

16. Kurtovic J and Segal 1. Recent advances in
biological therapy for inflammatory bowel disease.
Trop Gastroenterol, 2004; 25: 9-14.

17. Lopez-Franco O, Suzuki Y, Sanjuan G, Blanco
J, Hernandez-Vargas P, Yo Y, Kopp J, Egido J,
and Gomez-Guerrero C. Nuclear factorkappa B
inhibitors as potential novel anti-inflammatory
agents for the treatment of immune
glomerulonephritis. Am J Pathol, 2002; 161:
1497-1505.

18.Bell S, Degitz K, Quirling M, Jilg N, Page S,
and Brand K. Involvement of NF-kappaB
signalling in skin physiology and disease. Cell
Signal, 2003; 15: 1-7.

19. Lamhamedi-Cherradi SE, Zheng S, Hilliard
BA, Xu L, Sun J, Alsheadat S, Liou HC, and Chen
YH. Transcriptional regulation of type I diabetes
by NF-kappa B. J Immunol, 2003; 171: 4886—
4892.

20. Carolyn Culver,1 Anders Sundqvist,2 Sharon
Mudie, et al, Mechanism of Hypoxia-Induced
NFkB, MOLECULAR AND CELLULAR
BIOLOGY:; Oct. 2010: 4901-4921.

21. Wright JG and Christman JW. The role of
nuclear factor kappa B in the pathogenesis of
pulmonary diseases: implications for therapy. Am
J Respir Med, 2003; 2: 211-219.

22.Baeuerle PA and Baichwal VR. NF-kappa B as
a frequent target for immunosuppressive and anti-
inflammatory molecules. Adv Immunol, 1997; 65:
111-137.

23.Brown MA and Jones WK. NF-kappaB action
in sepsis: the innate immune system and the heart.
Front Biosci 9: 1201-1217, 2004.

24.Pahl HL. Activators and target genes of
Rel/NF-kappa B transcription factors. Oncogene,
1999; 18: 6853-6866.

25.Evison, D., Hincley, D., Rice, P., Regular
review: chemical weapons. Br. Med. J. 2002; 324:
332-335.

26. Ghasemi H, Ghazanfari T, Yaraee R, Soroush
MR, et al. Systemic and ocular complications of
sulfur mustard: a panoramic review. Toxin Rev
2009; 28(1): 14-23.

27.Hefazi M, Attaran D, Mahmoudi M, Balali-
Mood M. Late respiratory complications of
mustard gasPoisoning in Iranian veterans. Inhal
Toxicol. 2005 Oct; 17(11):587-92.

28.Lodhi, I.J., Sweeney, J.F., Clift, R.E., Hinshaw,
D.B., Nuclear dependence of sulfur mustard-
mediated cell death. Toxicol. Appl. Pharmacol.
2001; 170: 69-77.

29.Jafari M, Ghanei M. Evaluation of plasma,
erythrocytes, and bronchoalveolar lavage fluid
antioxidant defense system in sulfur mustard-
injured patients, Clin Toxicol (Phila). 2010 Mar;
48(3):184-92.

30. Miroslav Pohanka*, Jakub Sobotka, Rudolf
Stetina, Sulfur mustard induced oxidative stress
and its alteration by epigallocatechin gallate,
Toxicol Lett. 2010 Dec 21.

31. GhasemiH,Ghazanfari T, Yaraee R,
SoroushMR,Ghassemi-BroumandM, Pourfarzam
S, et al. Systemic and ocular complications of
sulfur mustard: a panoramic review. Toxin Rev
2009; 28(1):14-23.

32.Khateri S, Ghanei M, Keshavarz S, Soroush M,
Haines D. Incidence of lung, eye, and skin lesions
as late complications in 34,000 Iranians with
wartime exposure to mustard agent. J Occup
Environ Med Nov 2003; 45(11):1136-43.

Wl b chaghy - oele el


http://ijwph.daneshafarand.org/article-3-85092-en.html

[ Downloaded from ijwph.daneshafarand.org on 2026-06-08 ]

¥5

oL 5 551509 91358

33.Yaraece R, Ghazanfari T, Ebtekar M, et al,
Alterations in serum levels of inflammatory
cytokines (TNF, IL-lalpha, IL-1beta and IL-1Ra)
20 years after sulfur mustard exposure: Sardasht-
Iran cohort study, Int Immunopharmacol. 2009
Dec;9(13-14):1466-70.

34.Pourfarzam S, Ghazanfari T, Yaraee R, et al,
Serum levels of IL-8 and IL-6 in the long term
pulmonary complications induced by sulfur
mustard: ~ Sardasht-Iran  Cohort  Study, Int
Immunopharmacol. 2009 Dec;9(13-14):1482-8.
35.Ghazanfari T, Yaraee R, Kariminia A, et al,
Alterations in the serum levels of chemokines 20
years after sulfur mustard exposure: Sardasht-Iran
Cohort Study, Int Immunopharmacol. 2009 Dec;
9(13-14):1471-6.

36. Yaraee R, Ghazanfari T, Faghihzadeh S, et al,
Alterations in the serum levels of soluble L, P and
E-selectin 20 years after sulfur mustard exposure:
Sardasht-Iran Cohort Study, Int
Immunopharmacol. 2009 Dec; 9(13-14):1477-81.
37.Emad A, Emad Y. Levels of cytokine in
bronchoalveolar lavage (BAL) fluid in patients
with pulmonary fibrosis due to sulfur mustard gas
inhalation. J Interferon Cytokine Res. 2007 Jan;
27(1):38-43.

38.Hashemian F, Khoshnood K, Desai MM,
Falahati F, Kasl S, et al. Anxiety, Depression, and
Posttraumatic Stress in Iranian Survivors of
Chemical Warfare. JAMA. 2006; 296 (5): 560-566.
39.Fox M., Scott D. The genetic toxicology of
nitrogen and sulphur mustard. Mutat Res. 1980
Mar; 75(2):131-168.

40. Shih V. F., Tsui R., Caldwell A., Hoffmann A.
A single NFkappaB system for both canonical and
non-canonical  signaling. Cell Res. 2011
Jan;21(1):86-102.

41.Kim D., Xu M., Nie L., Peng X. C., Jimi E.,
Voll R. E., et al. Helix-loop-helix proteins regulate
pre-TCR and TCR signaling through modulation
of Rel/NF-kappaB activities. Immunity. 2002
Jan;16(1):9-21.

42.King L. B., Norvell A., Monroe J. G. Antigen
receptor-induced signal transduction imbalances
associated with the negative selection of immature
B cells. J Immunol. 1999 Mar 1;162(5):2655-2662.
43.Rottner M., Kunzelmann C., Mergey M.,
Freyssinet J. M., Martinez M. C. Exaggerated
apoptosis and NF-kappaB activation in pancreatic
and tracheal cystic fibrosis cells. FASEB J. 2007
Sep;21(11):2939-2948.

44. Wright J. G., Christman J. W. The role of
nuclear factor kappa B in the pathogenesis of
pulmonary diseases: implications for therapy. Am
J Respir Med. 2003;2(3):211-219.

45.Seo G. S. [The role of NF-kappaB in colon
cancer]. Korean J Gastroenterol. 2011 Jan
25;57(1):3-7.

46.Luedde T., Schwabe R. F. NF-kappaB in the
liver--linking injury, fibrosis and hepatocellular
carcinoma. Nat Rev Gastroenterol Hepatol. 2011
Feb;8(2):108-118.

47.Pal A., Tewari-Singh N., Gu M., Agarwal C.,
Huang J., Day B. J., et al. Sulfur mustard analog
induces oxidative stress and activates signaling
cascades in the skin of SKH-1 hairless mice. Free
Radic Biol Med. 2009 Dec 1;47(11):1640-1651.
48. Sunil V. R., Laumbach R. J., Patel K. J., Turpin
B. J, Lim H. J., Kipen H. M., et al. Pulmonary
effects of inhaled limonene ozone reaction
products in elderly rats. Toxicol Appl Pharmacol.
2007 Jul 15;222(2):211-220.

49.Pourazar J., Mudway I. S., Samet J. M.,
Helleday R., Blomberg A., Wilson S. J., et al.
Diesel exhaust activates redox-sensitive
transcription factors and kinases in human airways.
Am J Physiol Lung Cell Mol Physiol. 2005
Nov;289(5):L.724-730.

50.Yun Y. P, Joo J. D, Lee J. Y., Nam H. Y.,
Kim Y. H., Lee K. H., et al. Induction of nuclear
factor-kappaB activation through TAK1 and NIK
by diesel exhaust particles in L2 cell lines. Toxicol
Lett. 2005 Feb 15;155(2):337-342.

51.Lim J. H,, Um H. J., Park J. W,, Lee 1. K.,
Kwon T. K. Interleukin-lbeta promotes the
expression of monocyte chemoattractant protein-1
in human aorta smooth muscle cells via multiple
signaling pathways. Exp Mol Med. 2009 Oct
31;41(10):757-764.

52.Yarace R., Ghazanfari T., Ebtekar M.,
Ardestani S. K., Rezaei A., Kariminia A., et al.
Alterations in serum levels of inflammatory
cytokines (TNF, IL-1alpha, IL-1beta and IL-1Ra)
20 years after sulfur mustard exposure: Sardasht-
Iran cohort study. Int Immunopharmacol. 2009
Dec;9(13-14):1466-1470.

53. Ghazanfari Z, Ghazanfari T, Kermani-Jalilvand
A, Yaraee R, Vaez-Mahdavi MR, Foroutan A, et
al. Association of physical activity and IL-10
levels 20 years after sulfur mustard, Int
Immunopharmacol. 2009 Dec;9(13-14): 1504—
1508

54.Ghazanfari T., Sharifnia Z., Yaraee R.,
Pourfarzam S., Kariminia A., Mahlojirad M., et al.
Serum soluble Fas ligand and nitric oxide in long-
term pulmonary complications induced by sulfur
mustard: ~ Sardasht-Iran  Cohort  Study. Int
Immunopharmacol. 2009  Dec;9(13-14):1489-
1493.

55.Yaraee R., Ghazanfari T., Faghihzadeh S.,
Mostafaie A., Soroush M. R., Inai K., et al.
Alterations in the serum levels of soluble L, P and
E-selectin 20 years after sulfur mustard exposure:
Sardasht-Iran Cohort Study. Int
Immunopharmacol. 2009  Dec;9(13-14):1477-
1481.

56. Matthew S, Sankar G NF«B in immunology,
Cell Research, 2011; 21:223-244

57.Ghasemi H., Ghazanfari T., Yaraee R.,
Ghassemi-Broumand M., Soroush M. R,
Pourfarzam S., et al. Evaluation of relationship
between the serum levels of inflammatory
mediators and ocular injuries induced by sulfur
mustard: ~ Sardasht-Iran  Cohort  Study. Int

OYe Hleasl) o233lse o)led pgus Jl

Wl b (c2agh - el salne


http://ijwph.daneshafarand.org/article-3-85092-en.html

[ Downloaded from ijwph.daneshafarand.org on 2026-06-08 ]

Y e o Slords Graguan (s (95 Sledsbe ;s NF-kB (5 ol (o)

Immunopharmacol. 2009 Dec;9(13-14):1494-
1498.

58.Ruiz-Ortega M., Lorenzo O., Egido J.
Angiotensin III increases MCP-1 and activates NF-
kappaB and AP-1 in cultured mesangial and
mononuclear  cells. Kidney Int. 2000
Jun;57(6):2285-2298.

59.Ghasemi H., Ghazanfari T., Ghassemi-
Broumand M., Javadi M. A., Babaei M., Soroush
M. R,, et al. Long-term ocular consequences of
sulfur mustard in seriously eye-injured war
veterans. Cutan Ocul Toxicol. 2009;28(2):71-77.

60. Driessler F., Venstrom K., Sabat R., Asadullah
K., Schottelius A. J. Molecular mechanisms of
interleukin-10-mediated inhibition of NF-kappaB
activity: a role for p50. Clin Exp Immunol. 2004
Jan;135(1):64-73.

61.Cormac T. Taylor, Interdependent roles for
hypoxia inducible factor and nuclear factor-«B in
hypoxic inflammation, J Physiol 586.17 (2008) pp
40554059

62. G orlach Agnes, bonello Steve, The cross-talk
between NF-«xB and HIF-1: further evidence for a
significant Liaison, Biochem. J. 2008; 412: el7-
el9

Wl b chaghy - oele el


http://ijwph.daneshafarand.org/article-3-85092-en.html
http://www.tcpdf.org

