W B Y oo NP2 dm;m,m‘wuﬂ 950 Ao

9 ELR (T W0 w30 il S ghw g Wled! Guuls Ll

<2195 63990 Plho S (T Lolio (593 ) IWS 10

Y ¢ R =, .. [ R
S92 553y Jadllgl & Slogla owge

Ol 60,5 i 0,8 s ol ¢ S juals 0aSiils ( 2leys pole 05,5 ()
Ol leal leal ol am s olBasls o i jrels 0aSiils (2o, pole 09,5 (¥

0w

By i @, S e Slog o] @ Mie llom 50 (w5 Ciigie 5 sloyl akex 3l S0, UB)les
Seodns 2l ly SO 5l WS o je 0 £B8 Silogy ] 5l G &S sddolml duls Aol o gl ol
Wy 3 SIS (LB Cenl (S (218 Slog S ] Claie St Sl uly B> )3 35800 (AL
A8 Lyl e Olb 4 gl ool 50 g

Science Direct, Scopus, Pubmed, sledbl slasll ;o oo aled oYlie 5 gy900 i cpl (555 50
Slej Codgame yals 13 Laide e ead iiie oYlie g ooliil GOOgle scholar 4 Springer Science
Seoto 2l szl (SCH (b Sslog 5 ool oS SladS 51 oslinal b allie .wud g2 g
sl 00 )55 (5525 ol ¢ Sy i

el 8t slaabavly (ol Abgay a5 355 oo St 2l lagealy S o (18 Silog ]
Sl polas g gl slaplail 4 Sl slaJoho 39a5 el plonil s 5 00l (asiino (93 (105 53 (el slasho
S oo &S sl pldl iz 0 Shee NS G950 50 a5 398 o0 Sl ladaszeog S

Gas il daa, oS o Jles! ool baplail o ,Shae jo Pl slml G,k 5l 1) sl (e o elbu Siileg i o]
o] CBlte Sestns Sl slagul aitus el Silogy ool Aliwgay oad Wl ol> Sl Lol
A (#1585 Sileg 5 ol oy sl (Slayd a5 Sloo Sagy Arwg yo ol Blaal plsie oy il ol Sileg
S8

S50 sl o by g (St 2oall slagealy (SCI) els Silog i sl 150l (15515

)y o g5
(S Sl Gy olpl @0l @S ed oRuils (2l Gidu (Sdjeels caSiily (aleys psle 09,5 (Slogly cwge
m.javdani@sku.ac.ir



mailto:m.javdani@sku.ac.ir

https://journals.sbmu.ac.ir/nafas

lsieds Sl (V) 0L o &5 e elis Kby
a5 398 ge Ll (e o (el e | (25
(b (oSl plp yo (s ol (ogh wb jsba
Soie SlaS 5y eyt sl (Bl o]
s el b loSenle L(VY) cul
5 Sed S dbuly 4 bl W sleSle
oS i olgdl anld o g dgd o slyT adgl ol
Iz aun sasad slaplal .(VA) oS
A 003 S| b Al 4 0auS 3905 slasleg Sl

(V)
5 Blawgise  gezmen) SIS (el sladsbe
sl Eab oy w0 M Ghle o (lajly Sl
OA) aied sl o] fosly 00iiS 5,8 Spatanpen
sgame g o5alSy) gz o el wd glo Sl
o Sl vl e Sl e 5l S sl 9 oS
sbml 4 yomie (rdge Sl (nl J5US poe o wiS
Jols T 51 80 o 2)lse 5 Satanns Sl
2 P g Seatn ! ol gy
Sl OA) dpdo0 Spe g Sed QB paix
ot Bplil (63 Shos LS 59 53 Yoo St
655 lan QS o oS lhe by Soilogy ol |
50 Seilag i bl S0 5 (3re lacewl jo a5
3 ewid Pl dx s (YY) LYe) s LB
e 4 atly (ol Soslog 5 ol 4 Ve Lo
ojle S gl ol Laii (VY LYY) Cl ol
oo sdsas sbml co Conl (Soe aST Coul (g0
(VF) 05 eBu Slog 3 sl 5l s 00535 4
P Sie Blse g (el e 9 Sdee S
S R s mls Pl 4 Mk el
Al Siesg peaile ST plgre 4 B0 (oS,
28 i sl 5l g ol 055 s 50 1 el 4z g3
sy 5 s alsSiyss pudelil b g WS o
L (el slaplail g 93 50 (ol pitans 500 froas
ol BL3 ) 0 Sl s 5aiiSolol Lsl> o
Sbb B Clacawgad slass a5 oads oole lis (YD)

BT ISR 3T IS 1 P R E PR W I

o Blaio (590, S olasy g gl (S ol 5o Sl

L PRET

=B Sleg a4 e 18151 o 5l i
() Spos 75, 69,5 &b @ es)ly ol 51 (SC
Slb Slegy ool 5l 80 iy YOS
(F-Y) wigd oo Syo cel S0,85 jidu o sl
Syo Olime SIYFL LY dg00 10 cwdid s, low
395 4 1y ol 595 5l dar adsl JLo V0 Jsbo o ye g
Sx Joe g gl i elge L(B) wimd o ol
Slag o 0925 low G (2l Slog s ]
B o
o 9 Sy Ol 0 Sy Sl & azgs 5 A
63 ,Slee SIS (B) wtwan 35,56 SCI 51 e
ailyi oo JIold asles aiily slas lon g (uiis
S92y Pl b oo dbox 3l Slodizy Lalys
S 5l e e 5 Sy gl Jelse 5l a5 oS ol
gy e sleisas SCI

Sl ol S olml 4 e (elis SCileg 5 o
Aol 0 wel co,B8 5 caml plxlw a5 ool ol
25 5l ol (V=) 355 e sl | ol Anls
Sl Sl 55 ol ol 80uSalnl sl U5
el sl sk s Jld does o Ll i) wlends
oddolonl Seetucs gl (nl (9> 05 Gk
655 o lasl g 5z Gl 4 coul (Ko
395 s Wi oo (S8 ol 0yl S ly il 3
b s 1) Glios slaplE)) a8 05 5 ool gy
“Joke 65 B4 s pol (s h,085 Gl was e I8
PP CHIRCR] I OURNSURCS JNSVOW [ Ve H PSY | T
a5 Sdgmise e Ssmml 5 59,5 sleanl oy
el LVY) 09 o aBlis 4 gl ol Glgie o
>0 g cwl Sew 0ad ol St sl
OF) asl 08,50 ebu el g0 b Cé iy
e Sl BaSaagd 60, Ses OS] cids o
wd S 0 oy Cuz kil (niose g
ol b cllas cags 5 .00 NF) Wsd oo
Ol 3 GrSei ek balul bl a5 wims 0

ool 4 MW hle )0 e 9 S e Glie g el

(o5 e 45d) NV B ) lrino AF0) yliaano oF o5lois A Jlus \ ‘


https://journals.sbmu.ac.ir/nafas

(a5 e 45ed) YY) olomieo VP ) ybiane F 0yl A Jlu \ ‘

OhHes g Slogle (wge

ool 8uilem g 1553k Cllae gy S0 g S,
e sl ssle B 5 Seettan Sl
Sop 0> el g Sl i (el Silag
oy cdl e ols Ssleg a5l (SBU 5)le
Silagy ol @ 93 (50,5 slodedy iy slagly
593l o oy 5 4y S8 ba L8g g8 3585 (o
ol g 285 JIE )y 0550 o8 Siilog i ]
Olee ez Olee Saled e b ganail s
L g ,s50e alio VA aly s ()55 Allie ol 45 S50
ey ool Silog 5 ] (g0elS SLalS 5 ool
O G2y il 5 Jeds g St e sl
O 50 S0 G O geds Cdlas 4o 4T cewl onls
IRV APOURICIP I

Ladl p (59

elaito (ol gloJobw (A 9 Soodmw Sl
o.\ié w] &L?u )O kspa}o @LQ:J‘ 6&@5@05}&
oo M w05 slagg,s 5l Slasgeme Jolis
5! PEIEN &ls.;l a5 aiw odb s LIS 5 (gd4as
(YA wisS o adei 1, sgLe,ﬁl b e sralaulg
Slogy ol glu oo 50 Sl 350 p egdle
Sl ol ey Gep e Wl (£BS
b cos |, K slaglE)l Wiy oo a5 Wl e Lo
bliyl 51 Sosedgmdn! glo oy (YY-YQ) a2o I3
Pilse Figl 9 St Sl e 60 Slee
5 =8 Sy ol 4 M ol jles a5 (glasT
Sl g9) S Mo (ol Seilag i ol 4 Lnid
slocaw! I (Sstianws 2l ol pjoiw o
Jolge (VF) Wipoo &, i 2)lse 9 Saad
— s e ola jo P asles 6,500 L

https://journals.sbmu.ac.ir/nafas

Y7 ale alS (b8 Slegy e YL
5 obml bgou o wed g S, b b 5l YV
Ol (i 5o ST S 555 50 3o Gl
g0 JSie (pl &) 9 Hloyd )0 (grw 380 Ojgon
2 OB ais (Lol aST (5590 dalllas (] 55 ol pls
Gl sg, P! slas, sl wauille 5 b
i) 4 pols LalS ,0 a5 og ebs Sileg 5 o]
IRERV SRR
gy 99190
(Narrative) s, 90 Jlie o9 pol> dalllas
sl Sl Lol Gua il daas, a5 )l 5l ol
ol 5 axied ebs Sileg 5 o] dligas ons <3l
Silogys ol oy cdlite (s52; o] cadllln
4 Alae 4oMS 5wk ools B oy p 3)5e (£l
Sljlre ol i allie e o SO S g0
Jool cimgp Vlie woles Jolis asdlas 4 0954
R 2 35 a5 b (eSOl g (o)l ) 4 o piie
Sy 2l obml Slaeaslle o sl sla ol
s bl on (218 Sailog 3 ol Gl
i gur P ¢y e dy Aol SYRe Jold 0 dslllas
bl og bles DYlEe 4SS 5 (69,90 8,155
5l cddobml dnls Al jo wgl cuw] drwg
Seanw el ol S 5l el Seslog 5 ol
Sl el Foly Cdidi> 0 osdee (S50
i el See ebu Sl el Claie
Clb & sl ol (378 gm0 gulS
SR VI S P R IV FPRVC g P R B
Sl il el Sileg ol le S
Ser Bl baay, Cdb 4 ol A b (Seatign
e gladsho GalS (i 5 (ol Silog i ]
U JC g U WU SO | =1 U ] B £ [PV L O
yols allie 15Y sodS SladS b adsl g4z gans 5o
Science Direct, Scopus, _sledb! sleoll o
Google s Pubmed Springer Science
Jedos 6l ad <8l ol b oYs SChOlar

Gl wadylse Sl okl dulis 5 5o


https://journals.sbmu.ac.ir/nafas
https://journals.sbmu.ac.ir/nafas

https://journals.sbmu.ac.ir/nafas

and activator of transcriptionl (STAT1)
5o asliy Sle pad Jlb sl laely «signaling
DS e Jloyl (M) gyl SedlST csgid ol
Sl ey Gy sleoeSsnle Mi lasliy S
slas «(IL-1) YV Sl 3 TNF-a sl
a5 1, (NO) west G2 5 (ROS) b 5051
sl g Sl s o SVgame () 45 WS e
S3g,S Lo ooyl B 5y (Fr) aiS o o5 jlie 8L
oo Wl (Th) ¥ ;o T slay S gnle abws 4 Mo
5 Ve oSednl asles oldl ws sla,gSt as
5 00,5 adgi ) (TGF-P) Ly oates s 0y 558
i sLedsee oy codib el o izes
9 Sl e S S ek g ek Sledll ey
LY e T slagshe aiis oo o8 Lt (28l (sl
Oyl aiiles el 535 p ot oS 5ol w5
Wb o Siilygys 0y j9p el IL-2 5 AFNY) Lols
oSyl i LY yle T sloslo &5 Jb- 5o
come IL-4 5 1L-13 JL-10 ssben ol as
el oy Bk sl (FY)) s oy ol S
9 8l el b &5 Sl (ol g 030 (5050 Dl
ol ot codydcml L e Sl slaalanly o ol
£ sl S as Jld cow €5 (FY) ol
2 M1 lejlés Slo (FY) g0 Siligysi 0,0 5o
V oS sl 5 eV e M2 glagls SLo b anylis
TV oSl O oSl P Syl
.CCLs (Chemokine (C-C motif) ligand 5)
Inducible nitric ) 5 LE (5,5, TNF-a
(f0 ,FF) oS o oJgs 1, INOS (oxide synthase
ogdle (£ FF) wijls el cul o oypee il as
@ Cos M1 laslig Sle aS ool ool ylas opl
Ba (nisSs) o riiar sbw ,o M2 (slagliy SLe

(FY) 98 o ol PG) (pposdSliwg 9 (LTBY)
b )3 owlel (28 655 0 Slacl pra (S)b
o3ls lis Syls sage Sl 5 baplud] ;5 el
Slageal sll e £l Silagy couml a5 oads

Sl (Sae 4 095 0 St 5 (V) (290 Sl

o Blaio (590, S olasy g gl (S ol 5o Sl

oo B i Jolge (Samlyy g a5 2500950
o] CBlate Sestans Oledll iy 5 5l o
el Jle plyie a4 atee el Sl
—ope Vg jeme GBS o (S8 Sl s
Sy Gl a5 09h e solS 398 Bue —sdsee
b 808 Alrwgds W3lg Sle O y2lee (55l HiS
slig ,Sle & pzrlee (gl S (YO) Sl (o o )
95 oo ISl Sattans DLl )0 00,05 j9boay
592 3 2 3250908 —(eras pen Sl onlple
Seotpn Slell iy 0 (B8 Ssleg 5 ]
s Sobegy coml ol Cilee Wjls oS8
s=log sladske o5 -laldSs S (ore pud JU
3~y sl 4 655 e Slael e ;o i
e 45 A5 (00 9 R w5595 9 ceSemle (g
3 el a5 058 oo (Suaaly s ki yo Pl ol
(=58 Slog 5 ] Claite Satnew Sledl 5
(FF) S o 5 Lo

Slr Lolsnls ) e gl J5igll laglis S
sly atlgioe 3lg,Sle waig) 0 Jled 4 s, gl
5 Sl wd) Solite SapSeeS 5 bepSstle Gle
g 05y gl s Sdghe 5o (b Bxp i
Wed g (lise g el slacaied (BL e
Otz g 3l Ske jl dcgerma ) paiz 45 (V)
ol a5 oass S 555 o] @olite slas Shee
Gy a4 ead Jlb lasliy Sl My (slaslis Sl
4 oad b slaslsy Sl M2 slasliy Sle ((SeaudlS
Regulatory ) olass slajlsy Sl (o038l b,
slsty sk (macrophages
«(Tumor associated macrophages (TAM))
Sdglee 5l oad @ie daS oS e e ol
Myeloid-derived  suppressor cells )
" oS gule 392 (TA) axea (MDSC)
Condss s IL-1B s TNF-00 ssilen b2l 50,
(V) 09 0 M1 o gid Ceos 4 25134 ,SLs

oo Wl STAT1 o (Th) V o T sla Sl
LPS-induced Signal transducer ) LPS L.

P A Al

(o5 e 45d) NV B ) lrino AF0) yliaano oF o5lois A Jlus \ ‘


https://journals.sbmu.ac.ir/nafas

(0055 (e 45) WV ) olomis VP4 (yliamo3 <F o3los A Jluo \ °

Ql,&w 9 @‘és‘.‘f SWGo

WT OV 00 L YP) 0gd o0 ool Sl slaala]
=S Sl alad dlwgar Wlgi oo o1 Siileg 5
L s jobay Silas (555 5o (6 08 — glarew
Gk Sl 2B 398 Sl JpuS e Pl dhewga
29bh SoalS 398 8u —dene —wgeVlge e
s 3Skae 3 ST ) o e
o] Langy oads 2Ll ool 2alS o y0ii 09d uac
5 bl hid Aliwgay ol Sleg
O 3l BB pailSle o9 45 395 o0 paiie (gSd)
LSL°Q3‘_¢"\3—‘ A Cad ogall Jaglogd g oul oluds
ST CHIHIN VIV i TV VPR AW e
Sl By (OF BY) ars e S | o35 e
Qe o Hlid a5 Wls 3e2g (g0l sumled ( sdadle
o] lawg ool el el palS pjaie oS
9 WS 0 5 | (39095995 g 23S Soilag
ol M il 50 0 Skes 3l @
V5 sy a5 (glasdllae o ) e dnle) el Silog
o Jlaw Ve g (ol Sileg 5 ol @ Sie o
5 almsise &5 0D et & alal (S5
locasslil S 4 Ll (T 5 B glacasgisl) lacasgi)
Selos i ! S5 5l ol Y (ame (55 0
sl ol jmalS pyain (OF) wl oo ralS el
oot sl Ll ol Siilog 5 ] Lasgy 0
5 Sy ] @ e ey L e
-0l asles) el slacigac 4y Ml daiie iy
©3,5bee (55310, 5 (B0) witwn (o) Sigie 5 4]l
OS5 5095 (oS8 s (BF) W)l (5 e
Blaie wdshes 5l eadEiie FogS e sl sl
olowl jo i Conl Sae gl Soleg s WT
Slogy o] lawgs oo <l ol SalS s
OV ,Y0) oS Lyl el

ol 31 U (2198 595 50 (Seal g Sl s
a) el o (2t Soilog 5

https://journals.sbmu.ac.ir/nafas

5 okl leie amms 13 3 cos 1) bl slaplul
5 =58 Soilegy el @ i ol slagbse
s 258 Slog i ol (Sl 55 (g
Oly> il sy Sle (I8l da fdg 5gs Soi Wl
siled) ol Bxp i slop Bl cudlas il
s A slajlesgndie WSople s jlanaSTnshes
aislen)  gwlonSt el glaasl il
S L FA) 9 oo by )3 (S gl
2 g 5 (Sl dges 45 esd lgie
Sl 4 e - L8 g5, Sl D92y pas 90
(FR) 095 (5925 (shoal s 255

ool 4 Dl Ohlem )0 (omas Pzl a0
VYY) Gl o] s 4y atsly ols SSlog 5
Gl e 45 Cel g0z &5 le Sy gl oy it
ol 5l 00398 g e slacsgae sloul caw
o O, 8les PLST (YF) 05 s Sibeg s
ST 4 M A o Seke (5)lse 5 (S
2 plgie 4 055 ouSlEy s i o @l
CsS e 5 Iy il azg Ll SSe)88 pelSe
oMl L g aS o Sl ol Sl e ]
e B0LS hawi on 58 glie 9 bl nlsSes oS
basSolel &ol> o b gesl slaplasl g 95 0 o
a8 o0l 00l L5 (YD) el bl )| 45 SIS, s
5 LbdoLg‘é_'Lj adgi g b B slocawgad sloss
Siilog i sl 51 Vb s 590 5 e 8550 Ll
(VY LY8) wl oo 2als el

Sailogy ool Luwgi sl gS e SWI
<

Slog o] Jawgs oo Wl al LzalS pjonw
SCl-induced immune ) (SCI-IDS) b
S ey Cdlse oo ) «depression syndrome
Sleg s ol Gl gl g i Gle
35 PS5l o b il a8 oad slueld el
S8dee o Py Sl (orae e ol


https://journals.sbmu.ac.ir/nafas
https://journals.sbmu.ac.ir/nafas

https://journals.sbmu.ac.ir/nafas ol SBlan gg9 5 IS 0lasy g gl (S caml yo wled

=B Ssleg 5 o]

Jelse 5 el sla sl (2053 Sl (ot s ool )3 B3
O G5 o el Bty ool slaalail 3 Slee Joles

lecsise 5 La3lay Sle 3945

FTSCRURCIN NI 2K SRRV [

NLRP3 pgsledlits] ¥ 5l5nSTalSeons ool als
NE-«B 0 eaSes lie
ey ST ST ska 5T a8l el g G el
SlaieS sl 3 S 55 5 INOS
el 83t

S ) CakS alS g g0 Slas (5,5l o S5

ol Blata Il iy SO 4 Ay (sine] 38 o 5 Spnionsos el 31 Sl 1,50 -1 IS
9 B ds g wilen) el sl Jobuw (yliae 50 Sl (ol 1 59 o (LR Silogy ] 2L Silog
S ghw (rmy 3985 .09 o0 (S S iy ldalanly (o0 jw GOCBLE (Hal38) g 95 90,5 5o (13Lg S Lo
Welail nl 3o L Alusgay 45 9 g0 (Folgo (5 S HET &1 i a9l (sLoplil a4y (595 51 olecd
=6 Silog i ool 31y 308 30 50 (LS9 3S0) i oos| (o gl o Jlad 39 g0 (6 55 2o
Sy (o it §25b 51 (oo I (e Sy el (£ Silog § ] 995 09 0 Bl
I3k acdgie 4 g JS slariwl (fol 3] coms (Gl @95y 23510 (o1 53 1) (Sroal (B oy 45 090 00
Sgiigo (T 9B (slacumsgid 3 biauwsige wilas) sl sl Jobw yolio ialS 31 5 51 comnl 51 g

(O 0A) st 5o as)le ol b cos o3l e 3 i Cgie 5 olo)b alex 5l s, L2)les
dries ot Slegy el @ M olles =l el ebs Slagy el @ M )jlos

25 i dez 5l 60, (60, Slas IV 5 xS 5 S Olie 9 Ead Hliee 50 ot jsbay 5 aliws

(o5 e 45d) NV B ) lrino AF0) yliaano oF o5lois A Jlus \k ‘


https://journals.sbmu.ac.ir/nafas

(0055 (e 45) WV ) olomis VP4 (yliamo3 <F o3los A Jluo \ °

Ql,&w 9 @‘és‘.‘f SWGo

5o cilie Glay 8 4 gl el o o] den s39.0

(FR) 0 o &S i o 238 ol 59
5 sl oas sl sl Sl Lol Gas b dea,
SOy Joe S0 ke s Silog ol
OB Jld a5 oal (5155 alime Jige Joe jo (sl
wxoa; cdb 4 byl e o bdsie Seis
S9ii g5 el Silegy ol Gop 5l e cels
ol Sl 5l o 59, VA, Bl o SIS slaslag S
ot sslalamde LB jsbas (FA) Coul 0nds sunlice
3 dy 38lee ST drwgs b ) Sl
V) ol Ly ol Slogy ool adgl Sl e
Seileg 3 el & e llons 59y o5 laslllas 5o
Om b)) a8 wisls plas 285 plnil (peje (ol
el 4 s llont 59, 8os PLST 5 (551, e
el sl e 5l sV s b ol Silegs
(CRP) C 281y o255, 5 (IL-6) £ .50
bl ez 5953 Sldlas 51 .(VY LY e) o)l 0929
R CRURRC IR SN T EXIVC
P cwl (San digd oo sy 50 Scatimnn Sl
Joylyss, (YE-VY) was pals 1) ba, o,Sle
cwl ol ws S5 a5 -(Resveratrol)
Glb ol s e sauScbibw BT —(VO)
Sreliadbye jsbay 5 (VA-VF) oS o slm] o5
sa i sladhuly ol g ladide s (50, Sobi
Gl ,eSB pas Jlé wes e sials 1 el
o Shlomgid 5l LI Sew 808 eSS g sl
cai |y gy pol 5 055 1y (NF-KB) oas Jlad
SlaS 5 a5l ol 5l Sl s cpl (V) oS e
T P L T I ey
= Solegy ol CBlie sadolnl (g0 ,Sles
S5 JsSpo CamisS] S i > Wipdios
5 M) Gy pol 650 ssbar ealigs Dy suiys
=B Sleg s ol Cdlaie sadolm! (S9!
NLRP3 sg;5lodlin! sjlo Jleé e dbwgas 1, (AY)

https://journals.sbmu.ac.ir/nafas

Sy (Fe) siis o gy, | g o> pwdis
Qoo wilgs o Hac g Bg,e (60 Sos OS] 45
Sl 50 088 g ) Sy (2)lse drwgs I i
O 5o 2t Slegy el @ e ol lew
WS 5 G JICl 4 jee glaw gbs Glow
Olply sl oo M abyinn gg, 60, Skes
Sop g oSS L slapanslKe 45 oad olgiing
=18 Sileg 5 ool Aoy o il (650, B )lse
oaplive Olatius a5 cewl oy (F)) diis ooy
8 Sileg ] Gl gay Sl o oas
e g Goyly ek g arws caw Wlg o

Ngd Sy 2)lse Gl
2550 6,0 agl ol Jsbo 5 oleerdion oz
e ol 5 e bpladl 4 ol o 4 alis
95 2 50 a5 Sl ol eges (log S )0 Seelinns
Cdpien 5 E9r5 50 kel OLRL ladids s gian
2 Sleads Glotign gy jled 4 Sl Euly
4 aS e 8 Lie bl 4 le joun] Sl L]
(MPO) s51ars! jlacaSTishe mzl (Jlo oloie
,5 (oxidative enzyme myeloperoxidase)
lboyb Jsb 0 S g ads @, 0 0S| o
V) aboo GRlBl el o 5l am elail pain
o] (MMP-9) 4 slajlissg pgllin (oS 5l (FY
ol 0 2550 sloas, 5 (PF) 150 g 4 00l
S 1elS ((F0) S o 5,5 Fubes | oS sl
b ol o aygl o] Sl o (COX-2) ¥
G Ok 51 (S pezen 5 FF) Ssdoe 25,0
Saeld 63550 Slasl gt I z)l> Sl Llys
oS gl Aliwgty S Sledl ks 392 o
sl 395 3l 45 09 e £9,0 el B0
(A FY) Gigis o o1 g3 (53,5 10 el SSleg 3
Wl ool Spoiingw Sl slaguly cpl 2 ogdle
Lol 5 055 (39,5 ) sl gladslo (S ]
sladsbo s Jlsb 4 e g awd o0 il ] 490

-0 Sl b p i slagS gl = 5 g (sl


https://journals.sbmu.ac.ir/nafas
https://journals.sbmu.ac.ir/nafas

https://journals.sbmu.ac.ir/nafas

o Blaio (590, S olasy g gl (S ol 5o Sl

sl 5 nled dajligSle gl iy pelas (17-F)
Szl g (Bl el Slasiie 5§ Soe «Had oy
“op (#2155 ol LAV) WS oo 555y Sibisgioss
5 LISy S v 5l e gl g 4 e i
(F4) 0gicn 008 ol e o ileg Sle coulyd jo
gl 5o il qezs slajleg Sl el oS oud (5,135
sgaze (FF) aiten Mp (glajlis Slo wns o]
imle 420 0 My lagly Sl (ygemslyadsyy (08
o2l ©sS p j0 0l Jloys 0 Sug; G eals ol
(n) g oedle (Fe) 0gd oo AL oy o] gbs o
"o Bawgiid g bl ios saiea slaeSdse (Lo
AY) wb malS ol e 5l e atie Y Wil
e o8 glates 5 (05 (g 4 o0l glacal
Siloows (rae plass S i ($3,Slee all 4
@t 0 ) Pt el 068 e gl &5 Wisd o
RPN

) b b Judg yigi Sodi

el Bl Loy 4y L Jidg g 355 oS ol 5158
S olb o bidgsy s b sl Slegs
Lo Jodsiss (s @l () Sl o0y Glajed ospdes]

O3 9 peTR (i () SXgm 0 E985 4 00l
loay, ;o obs Silogys ol 51y lodidy g
e Lo S ls o Slae L 45 05 e oanlic
Lo s o S9i (AA NF) 098 ol 5o,k 51 o Jled
S 2l OIS 1 glns )0 by, @
o..\.me.A LQWB.O.C 9 Aalfb\o ‘_gLoj)a shé&}u ..\.ul.o.b
B9 5l 28 slaplail o0 5 09 oes 3900 Loy,
a ol ol s lyige i 5 5 LadS ssles
“el el a5 WS LB (5 5 (2 300
an (A9 ,PA) 0l aales ie (eSde (slasla] g;"\?.b
“eSap 95 (535 o Slasl g (o ] 5950 5
Gp ol &5 WS (oo w1 lanS seS g ol 51 slo

il S o Bgid 1) 8L ol 5 oS J3ls

ol A 93 S g ie gl

S Sileg
0505 sl didg g cuale ebv Siileg 5 slaan]
w1y lag] gilwoolel a5 (g sb a5 amd o i 1) (95
o9 wadd gslannsT el cudlad ol p E8ge j5bo
S oo e sl i lasd g lp | g
Y gslonST il oliae iol38l asilen adgl o), 55le]
Bhpin S 9eS 5 boSsble 4 lge oS
s JsSee ;S50 iz ((FA FY) ol cos Sl
0> S Sslegy slcew! ez p
" ‘:Le‘...” LSLQWJL’.Q )Lc] L )?:..ua GLQ.J‘ g‘h)‘g)’““"
ol 5 |y b dds s see Job uizee 5 s
S ocos ST sla sy se (AD-AY) wiss o
&S WS HE e b s (enlauld
(AN-AP) B o ol & les sl Lmo1 G;'L;Ij.?
9 55mgS 1 )0 o fudg igs a5 coul o] 5l (Sl salss
(A '\""‘Ss" oS e u_,_eb sl il
B pohn sLoSsule b co o fidg 5
paidbs (Pl @ Sl & el Sl
Pl plmiles 5 walss LallSs Koo 5 ey il
Vlzs! ] a A S)ls o 50 |y (omae 2L
o) drg o gom S Sl 3 (e (S sl
oli'}.wo 9 Lbd...ls ‘LM\.:) MLQ.Q @Lblb‘.\.:‘ wg.o.c 9 f..u.u
col x5l o e Jles 5l a8l )5S
NK) onsb 80255 slaobe 3,8kae o8 o
YP) 0,550 iz & ol 5l ey loklin Job o
w0l ol cawl Jme yo S)b 5l @AY AY
Corex SRl ln 3B Sl (SS) el yids
ool oo 5 S o cpitle slacdly ) Lajléy Sl

(o5 e 45d) NV B ) lrino AF0) yliaano oF o5lois A Jlus \ °


https://journals.sbmu.ac.ir/nafas

(0055 (e 45) WV ) olomis VP4 (yliamo3 <F o3los A Jluo \ °

Ql,&w 9 @‘és‘.‘f SWGo

Wl oo guilonST lawnSToghes il olo oKiwls
by bldgis » oedle nj il 5Sln oo
Wjlis SLe (VoY L)+ 8) Wigd oo odsi 5 Lasles Sk
credls rohan b cos il bay, o Jgioll
Tobe At (Soloa &5 WyS e )8 (STl
Sy 5o gilanST jlaeaSTusle w3l colld aly
N ‘V) .))L..usa uio.a ‘) odiow—l @‘)M LSLQ‘)«J?A
md, 50 VibsenSTeolSis lo o3l pl poogde (Y - A
o Jdg 555 Alaogts adgl ool 4 a5 ks ol Sl o
Laslag 5o &y sl g0y T a5 > 4o 55 oo slmy|
ol by jo S o Coles wad oo ool Cond
Jdods Ylazot adyl zae il £55 90 o 5b5nSTolSns
SVt pg0 zge a5 Jbr jo Cool by s iy
ol L(009) spde 230 by Sl o L
5 Sl 05 b 32, A Glajleiig pgllie WS 5le
el Sl e, VoGae 4 JBlas moli8l ol g 0gl
o s U sleslatis nglle S Sl e Ol
oSople lyy o ol s iy Sk a4 e
oy bdsis 5 buee gy 1 oyl

g g0
[EPPOW) (5:L>U s_i.o..:Lajj.: w] aS oo axsls ‘;Pd.:
Rty Sk wiles slsed (rdee Ll uly SWI
Olsie (Y) 25 o0 sdsdam! Al o la Ldg )5 ,e
@ 0s% Ol Sl ki Oypon b LSy Sel a5 oud
ROV IS PRVIS INSWIRCP W | JPUIKCEL SPICHICS PPN PPV
Lo s g ol (FA) 08 o S9is Jyigll (slalsh s
Sl 335 s Glaps 1 il 4y e ol S
Sy st ol 5 GlapaSl sl aiilon)
el 4 Mo Sy g5 o Laddssy (FA)
S (moiid e 0) A 2B Sleg s
- ol il 5l ey Jsl &k Job )5 (gl
o RIP &S aiS (o plgie (6,500 asdllas ol
wiles) solS 398 bue laggeyer @S o>
-5l 3 50 6w b (i alys 5 09 ylsSis )5S
=55 ol 4 Mie (6550 ge 0 (IGGD) lasals

https://journals.sbmu.ac.ir/nafas

350t e 035 G305 50 (@BinTen ez ool
& i plalin 5 oad St Al gl S
85 35bip0 G5 B0 ElamsSy (ad Jlab wpass
‘) 00)|5 MT 9 Ju}w »))‘5 w.w—‘ Ksls aQ M‘ﬁ"gs"
aS oanaSlil g a Huzes (V) WS wals
Bk 5l g 038 o b a4, eaiobn) oS o]
oS S oo Jlesl 1)l ol il & plail LLs)|
anld ol beaSenle 5l loasms 4508 Yl
slasle Sz rlple 00F) w8 oo oSl
5 Sileg i ol jon 5l o e, 4 Sl
Orzed Ok S sleul 4 atly Cul (Ses
S8 Sileg i ol Sl Gy S @ Lo Jids i pome
ST sl oS ol e 5o ol L ool en
)‘ (f"’"’" Lbcb) el uiodo )}SM u.‘Ua.A » 05))&
Al 0559 a5 il 2l Bxpie oS sule
w5dse ool @iy S ca by 4 bty s
slodsbs dliwgas odinx o sSge  onlaiil)
b e 8 095 S bl Gae LB
G5 ) et ladedS gl Seotin 2l
sloJsSge oaplaiil )b ol a5 o ouucilSe dlinsgay
Sl il SG g5 5y Bos Feke (e Baer
593l o Jsl Sy i <38 51 ey (V1Y) 09 e
ads 5 oy, ,o o fdg s ¢ ol Sslog s o]
S5l S 8T e 093 @ (S sk (s FeuniS S
S, ol 08 oyl culls b ol anl
"ot N SUseS 352y p sl e D2l
S TN oS UgeS iz ailg oo adS g loay, )
&lp oS ool iz oS e @ by o I, !
Gy sy Sk Jae e a5 ead Bl Jle
sl B olen 4y CBl @ o by 55 Ssii ¢ ol ymo
59Y 0 ol s pin eSS kil o

)+ 0) o9 Yol s

8 Seilog yi ] 959 3 o L


https://journals.sbmu.ac.ir/nafas
https://journals.sbmu.ac.ir/nafas

https://journals.sbmu.ac.ir/nafas

o Blaio (590, S olasy g gl (S ol 5o Sl

Olgieds Sl (S 55 smigis; Loyl 5 Lo sl
Gl il ez 5o Sleall &8, gl ey Slaal
SIVY) 85,5 1,8 ooliiwl 050 (ols Silog 5 o]
AYY

3 ¥ o

b ocawl jo ol byl oSl 5l Sk salgs
Siilog s ol & gl plail oz o Shee Pz
S Al slagaly o)l olls el
“Jsbes 3585 Sl s 258 Slog 5 ol CBlae
sl o, bt gl sl 4 il gl
- SoSsule Ay So,mu 5 (L prde il
3> P gk 5o (SKen &5 Wsdioo el B35
o Soilagy ol Sl Gy el iz o Sles
Blaie (ol 095 pw (Jlo e j0 WS (o6 S50
Ml Slmins] (6 S iz yaboas ol Silog i o]
s a3 co Gial3dl 1) ol slas ) 5l o lacisae
D I o I L R
col el g 05de (S Sibosy ]
D oy ) i e g Sy g bplail 4 pasal
U515 s gy o Lais eyl 5 ol ool
S 8kes PLS! (s 5o a8y S (ood 250 (S8
5o o Seiles i o 5l e el raim
ol aSepl s abais 51 () JS0) aiee Coeall
oS sl sloanTd 4 Ll 5l g ke ;o agl
didly g oo Sloml sy Silogy ] Blaie
st el Kes Kot el sl s
sl a5l oy Blog 8y 50w S,
Lol (bl gl opl S Joe ol Soileg 3
oS sleslal o Sl g ool mal3dl 1, oy lawss (65,
5 9o =58 Siileg i sl CBlaie (6,410, sl
o ol ams e 8 il cou 1) aes cueall
as sleye slesyaly Sbul s Wb ol &b
Silogy o] Blaie as cbli> ol e
heanSeblre Sloys glas S, Olyiear 5 (s

AyS LB axgs eilS Ho Wb el

5o el Y (b 50 (laiaw 800 (ages b o
ghe @ 55, ¥ ebdS L oS cl b conl o
slasbo a5 ool (355 (YF) wo S o0 5 (b
o] e Ollem 3 055 G505 0 el
OV LAY ol oo al38l Glaas g (80,5 Soleg s
5 4 saoll dnls &b o 4 gl ol dawgs
! Gl S5l (e oy (S8 Siilog ]
el Eol i 3 0eh e (BU Seaiann
Sl S (28 Silog 5 oo CBlaie Seoaanns
Plb 4 450 ool (518 5 dangi )0 (g0l L&
- Golans 55 31l 4S5 o ool L S Lyl el
S35k Seetn QL) a5 g psba -0 sl
Solom Wlgi oo 5 Sl Gelate (635 50 Slacl g
Jo0 5 oS sl b olwl 1) (655 50 Slas! s
Ll alfair o dSul slas) e lye 4 seul
ol s AL b (gwg g Cighe S Alwga
gy LIS S Gad Jd (V) 098 o0 @ s
- olen 500 g el Il sl Wlg co Satnn Cighe

) w8 S0 ,25 1) 5515359998 sl
2 S Gl ws Gleys sed Sh) Sl sl
Gt 9 moge S8 Sl Sl g 5 L
g (8ly ()l Sl (e W)l (oras SBL e
HBlite plal paiz o Sles Pl oS pln 0 )
Gl o Lo yd (] a5l ooy oayol glsu
wilea Cledl @ ataly (oal 89S hows slo s
Slamns 9 TV oSl 5ol TV 89 5ol 39 5l
ONVF-NY) Wisds ol 1) opuiSigmsl Sl
5l 5 Js¥se Sz slacuns ST b ey
oS« olazsl jsboay o5 eaiiS SNy (slagsal
wiles — ol o JUSems JUl Lo a5 ikt
Toll-) Jg as sloosi S (gl il sloons 5
-00i S 4 (Integrins) s, il «(like receptors
JW e g plulid 1) oS o &8 Lie -39 il sla
hom lss peels jo isuasel la il S
VWY LVE-VY) wig e sl o8 Silag 5 o]
ol el oSs Jshe S5 sloailge (VY

(o5 e 45d) NV B ) lrino AF0) yliaano oF o5lois A Jlus \ ‘


https://journals.sbmu.ac.ir/nafas

(0055 (e 45) WV ) olomis VP4 (yliamo3 <F o3los A Jluo \ °

Ql,&w 9 @‘és‘.‘g SWGo

implantation of a controlled released drug
delivery system of chitosan hydrogel loaded
with selenium nanoparticle. Biological Trace
Element Research. 2021;199(7):2677-86.

13) Barzegar-Bafrouei A, Javdani M. A Review of
the Occurrence and Mechanisms of Induction
of Osteoporosis Following Spinal Cord Injury.
SSU _Journals.  2021;29(1):3355-74.  [in
Persian]

14) Bhatia RK, Pallister 1, Dent C, Jones SA,
Topley N. Enhanced neutrophil migratory
activity following major blunt trauma. Injury.
2005;36(8):956-62.

15) Kyono W, Coates TD. A practical approach to
neutrophil  disorders.  Pediatric  Clinics.
2002;49(5):929-71.

16) Acosta JA, Yang JC, Winchell RJ, Simons
RK, Fortlage DA, Hollingsworth-Fridlund P,
et al. Lethal injuries and time to death in a
level | trauma center. Journal of the American
College of Surgeons. 1998;186(5):528-33.

17) Javdani M, Barzegar  Bafrouei A,
Soleimaninejadian E, Karimipour E. P167:
Key Role of Inflammation in Central Nervous
System Damage and Disease; TNFa, IL-1.
The Neuroscience Journal of Shefaye Khatam.
2018;6(2):198.

18) Javdani M, Barzegar-Bafrouei A. Systemic
Inflammatory Response Syndrome Due to
Surgery and its Effective Therapeutic
Approaches. Journal of Shahid Sadoughi
University of Medical Sciences. 2020. [in
Persian]

19) Javdani M, Ghorbani Ghahfarokhi R, Nafar
Sefid Dashti M, Barzegar Bafrouei A, Sadeghi
Sefid Dashti M. P168: Delayed Imatinib
Treatment for Spinal Cord Damage; Role of
Serum Biomarkers and Recovery. The
Neuroscience Journal of Shefaye Khatam.
2018;6(2):199.

20) Baskaran H, Yarmush ML, Berthiaume F.
Dynamics of tissue neutrophil sequestration
after cutaneous burns in rats. Journal of
Surgical Research. 2000;93(1):88-96.

21) OTT L, McCLAIN CJ, GILLESPIE M,
YOUNG B. Cytokines and metabolic
dysfunction after severe head injury. Journal
of neurotrauma. 1994;11(5):447-72.

22) Mansel JK, Norman JR. Respiratory
complications and management of spinal cord
injuries. Chest. 1990;97(6):1446-52.

23) Roth E, Nussbaum S, Berkowitz M, Primack
S, Oken J, Powley S, et al. Pulmonary
function testing in spinal cord injury:
correlation with vital capacity. Spinal Cord.
1995;33(8):454-7.

24) Meisel C, Schwab JM, Prass K, Meisel A,
Dirnagl U. Central nervous system injury-

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

https://journals.sbmu.ac.ir/nafas

.a)lq.; ‘5“& ‘5°L"
..))L)J @Lo.o ) ub)l:v

s&bo
Jackson AB, Dijkers M, DeVivo MJ, Poczatek
RB. A demographic profile of new traumatic
spinal cord injuries: change and stability over
30 years. Archives of physical medicine and
rehabilitation. 2004;85(11):1740-8.
Schilero GJ, Radulovic M, Wecht JM,
Spungen AM, Bauman WA, Lesser M. A
center’s experience: pulmonary function in
spinal cord injury. Lung. 2014;192(3):339-46.
Berlowitz DJ, Wadsworth B, Ross J.
Respiratory problems and management in
people with spinal cord injury. Breathe.
2016;12(4):328-40.
Postma K, Post M, Haisma J, Stam H, Bergen
M, Bussmann J. Impaired respiratory function
and associations with health-related quality of
life in people with spinal cord injury. Spinal
cord. 2016;54(10):866-71.
Hagen EM, Lie SA, Rekand T, Gilhus NE,
Gronning M. Mortality after traumatic spinal
cord injury: 50 years of follow-up. Journal of
Neurology, Neurosurgery &  Psychiatry.
2010;81(4):368-73.
Blight A. Macrophages and inflammatory
damage in spinal cord injury. Journal of
neurotrauma. 1992;9:583-91.
Fleming JC, Norenberg MD, Ramsay DA,
Dekaban GA, Marcillo AE, Saenz AD, et al.
The cellular inflammatory response in human
spinal  cords  after  injury. Brain.
2006;129(12):3249-69.
Popovich PG, Wei P, Stokes BT. Cellular
inflammatory response after spinal cord injury
in Sprague-Dawley and Lewis rats. Journal of
comparative neurology. 1997;377(3):443-64.
Saville L, Pospisil C, Mawhinney L, Bao F,
Simedrea F, Peters A, et al. A monoclonal
antibody to CD11d reduces the inflammatory
infiltrate into the injured spinal cord: a
potential neuroprotective treatment. Journal of
neuroimmunology. 2004;156(1-2):42-57.
Taoka Y, Okajima K, Uchiba M, Murakami
K, Kushimoto S, Johno M, et al. Role of
neutrophils in spinal cord injury in the rat.
Neuroscience. 1997;79(4):1177-82.
Bao F, Liu D. Hydroxyl radicals generated in
the rat spinal cord at the level produced by
impact injury induce cell death by necrosis
and apoptosis: protection by a
metalloporphyrin. Neuroscience.
2004;126(2):285-95.
Javdani M, Ghorbani R, Hashemnia M.
Histopathological evaluation of spinal cord
with experimental traumatic injury following


https://journals.sbmu.ac.ir/nafas
https://journals.sbmu.ac.ir/nafas

https://journals.sbmu.ac.ir/nafas

36)

37)

38)

39)

40)

41)

42)

43)

44)

45)

46)

neuroendocrine modulators of inflammation
and neuropathic pain after spinal cord injury.
Seminars in immunology; 2014: Elsevier.

Wu J, Zhao Z, Sabirzhanov B, Stoica BA,
Kumar A, Luo T, et al. Spinal cord injury
causes brain inflammation associated with
cognitive and affective changes: role of cell
cycle pathways. Journal of Neuroscience.
2014;34(33):10989-1006.

Mosser DM, Edwards JP. Exploring the full
spectrum of macrophage activation. Nature
reviews immunology. 2008;8(12):958-69.
Murray PJ, Wynn TA. Protective and
pathogenic functions of macrophage subsets.
Nature reviews immunology.
2011;11(11):723-37.

Javdani M, Barzegar A, Khosravian P,
Hashemnia M. Evaluation of Inflammatory
Response Due to Use of Controlled Release
Drug Delivery System of Chitosan Hydrogel
Loaded with Buprenorphine and Ketorolac in
Rat with Experimental Proximal Tibial
Epiphysis Defect. Journal of Investigative
Surgery. 2022;35(5):996-1011.

Javdani M, Barzegar-Bafrouei A. The Key
Role of Macrophages and Monocytes in
Spinal Cord Injury: Development of Novel
Therapeutic Approaches. The Neuroscience
Journal of Shefaye Khatam. 2020;8(4):90-102.
[in Persian]

Javdani M, Sadeghi Sefiddashti M, Ghorbani
Ghahfarokhi R, Nafar Sefid Dashti M,
Barzgar Bafrouei A. P169: The Role of
Lymphocytes in Spinal Cord Injury and Pain;
T Helper Cells (TH1 and TH2 Cells). The
Neuroscience Journal of Shefaye Khatam.
2018;6(2):200-.

Barzegar-Bafrouei A, Javdani M. Importance
and Surgical Methods of Induction of
Endometriosis and Osteoporosis Following
Menopause in Rats: an Overview Study.
SSU _Journals.  2022;30(5):4793-812.  [in
Persian]

Javdani M, Barzegar Bafrouei A. P183: Key
Function of Complement System in
Interactions between Pain and Nociceptors,
C5a, and C3a. The Neuroscience Journal of
Shefaye Khatam. 2018;6(2):214-.

Kigerl KA, Gensel JC, Ankeny DP, Alexander
JK, Donnelly DJ, Popovich PG. Identification
of two distinct macrophage subsets with
divergent effects causing either neurotoxicity
or regeneration in the injured mouse spinal

cord. Journal of Neuroscience.
2009;29(43):13435-44.
Gordon S, Taylor PR. Monocyte and

macrophage heterogeneity. Nature reviews
immunology. 2005;5(12):953-64.

Shechter R, Miller O, Yovel G, Rosenzweig
N, London A, Ruckh J, et al. Recruitment of

o Blaio (590, S olasy g gl (S ol 5o Sl

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

induced immune deficiency syndrome. Nature
Reviews Neuroscience. 2005;6(10):775-86.
Zhang Y, Guan Z, Reader B, Shawler T,
Mandrekar-Colucci S, Huang K, et al
Autonomic  dysreflexia causes  chronic
immune suppression after spinal cord injury.
Journal of Neuroscience. 2013;33(32):12970-
81.

Lucin KM, Sanders VM, Jones TB, Malarkey
WB, Popovich PG. Impaired antibody
synthesis after spinal cord injury is level
dependent and is due to sympathetic nervous
system dysregulation. Experimental
neurology. 2007;207(1):75-84.

Oropallo MA, Held KS, Goenka R, Ahmad
SA, O’Neill PJ, Steward O, et al. Chronic
spinal cord injury impairs primary antibody
responses but spares existing humoral
immunity in mice. The Journal of
Immunology. 2012;188(11):5257-66.

Altinors N. Analysis of serum pro-
inflammatory cytokine levels after rat spinal
cord  ischemia/reperfusion  injury  and
correlation with tissue damage. Turkish
neurosurgery. 2009;19(4):353-9.

Popovich PG, Stuckman S, Gienapp IE,
Whitacre CC. Alterations in immune cell
phenotype and function after experimental
spinal cord injury. Journal of neurotrauma.
2001;18(9):957-66.

Anthony DC, Couch Y. The systemic
response to CNS injury. Experimental
neurology. 2014;258:105-11.

Bigford GE, Bracchi-Ricard VC, Keane RW,
Nash MS, Bethea JR. Neuroendocrine and
cardiac metabolic dysfunction and NLRP3
inflammasome activation in adipose tissue and
pancreas following chronic spinal cord injury
in the mouse. ASN neuro.
2013;5(4):AN20130021.

Bigford GE, Bracchi-Ricard VC, Nash MS,
Bethea JR. Alterations in mouse hypothalamic
adipokine gene expression and leptin signaling
following chronic spinal cord injury and with
advanced age. PLoS One. 2012;7(7):e41073.
Bao F, Bailey CS, Gurr KR, Bailey Sl, Rosas-
Arellano MP, Dekaban GA, et al. Increased
oxidative activity in human blood neutrophils
and monocytes after spinal cord injury.
Experimental neurology. 2009;215(2):308-16.
Kesani AK, Urquhart JC, Bedard N,
Leelapattana P, Siddigi F, Gurr KR, et al.
Systemic inflammatory response syndrome in
patients with spinal cord injury: does its
presence at admission affect patient
outcomes? Journal of Neurosurgery: Spine.
2014;21(2):296-302.

Lerch JK, Puga DA, Bloom O, Popovich PG,
editors. Glucocorticoids and macrophage
migration inhibitory factor (MIF) are

(o5 e 45d) NV B ) lrino AF0) yliaano oF o5lois A Jlus K& e


https://journals.sbmu.ac.ir/nafas

(0055 (e 45) WV ) olomis VP4 (yliamo3 <F o3los A Jluo \ °

Ql,&w 9 @‘és‘.‘g SWGo

58)

59)

60)

61)

62)

63)

64)

65)

66)

67)

68)

immune suppression in spinal cord injury.
Journal of neuroimmunology. 2016;290:96-
102.

Cotton BA, Pryor JP, Chinwalla I, Wiebe DJ,
Reilly PM, Schwab CW. Respiratory
complications and mortality risk associated
with thoracic spine injury. Journal of Trauma
and Acute Care Surgery. 2005;59(6):1400-9.
Sezer N, Akkus S, Ugurlu FG. Chronic
complications of spinal cord injury. World
journal of orthopedics. 2015;6(1):24.
Veeravagu A, Jiang B, Rincon F, Maltenfort
M, Jallo J, Ratliff J. Acute respiratory distress
syndrome and acute lung injury in patients
with vertebral column fracture (s) and spinal
cord injury: a nationwide inpatient sample
study. Spinal Cord. 2013;51(6):461-5.

Yong T, Lili Y, Wen Y, Xinwei W, Xuhui Z.
Pulmonary edema and hemorrhage, possible
causes of pulmonary infection and respiratory
failure in the early stage of lower spinal cord
injury. Medical hypotheses. 2012;79(3):299-
301.

Botha AJ, Moore FA, Moore EE, Sauaia A,
Banerjee A, Peterson VM. Early neutrophil
sequestration after injury: a pathogenic
mechanism for multiple organ failure. Journal

of Trauma and Acute Care Surgery.
1995;39(3):411-7.
Jones T, McDaniel E, Popovich P.

Inflammatory-mediated injury and repair in
the traumatically injured spinal cord. Current
pharmaceutical design. 2005;11(10):1223-36.
Yong VW, Agrawal SM, Stirling DP.
Targeting MMPs in acute and chronic
neurological conditions. Neurotherapeutics.
2007;4(4):580-9.

Chakrabarti S,  Patel KD.  Matrix
metalloproteinase-2 (MMP-2) and MMP-9 in
pulmonary pathology. Experimental lung
research. 2005;31(6):599-621.

RESNICK DK, GRAHAM SH, DIXON CE,
MARION DW. Role of cyclooxygenase 2 in
acute spinal cord injury. Journal of
neurotrauma. 1998;15(12):1005-13.

Wang CX, Olschowka JA, Wrathall JR.
Increase of interleukin-1p mRNA and protein
in the spinal cord following experimental
traumatic injury in the rat. Brain research.
1997;759(2):190-6.

Campbell SJ, Perry VH, Pitossi FJ, Butchart
AG, Chertoff M, Waters S, et al. Central
nervous system injury triggers hepatic CC and
CXC chemokine expression that is associated
with leukocyte mobilization and recruitment
to both the central nervous system and the
liver. The American journal of pathology.
2005;166(5):1487-97.

47)

48)

49)

50)

51)

52)

53)

54)

55)

56)

57)

https://journals.sbmu.ac.ir/nafas

beneficial M2 macrophages to injured spinal
cord is orchestrated by remote brain choroid
plexus. Immunity. 2013;38(3):555-69.

Dalli J, Serhan CN. Specific lipid mediator
signatures of human phagocytes:
microparticles stimulate macrophage
efferocytosis and pro-resolving mediators.
Blood. 2012;120(15):e60-e72.

Gris D, Hamilton EF, Weaver LC. The
systemic inflammatory response after spinal
cord injury damages lungs and Kkidneys.
Experimental neurology. 2008;211(1):259-70.
Altemeier WA, Matute-Bello G, Frevert CW,
Kawata Y, Kajikawa O, Martin TR, et al.
Mechanical ventilation with moderate tidal
volumes  synergistically increases lung
cytokine response to systemic endotoxin.
American  Journal of Physiology-Lung
Cellular  and Molecular ~ Physiology.
2004;287(3):L533-L42.

Kopp MA, Druschel C, Meisel C, Liebscher
T, Prilipp E, Watzlawick R, et al. The
SClentinel  study-prospective  multicenter
study to define the spinal cord injury-induced
immune depression syndrome (SCI-IDS)-
study protocol and interim feasibility data.
BMC neurology. 2013;13(1):1-12.

Furlan JC, Krassioukov AV, Fehlings MG.
Hematologic abnormalities within the first
week after acute isolated traumatic cervical
spinal cord injury: a case-control cohort study.
Spine. 2006;31(23):2674-83.

Schwab JM, Zhang Y, Kopp MA, Brommer
B, Popovich PG. The paradox of chronic
neuroinflammation, systemic immune
suppression, autoimmunity after traumatic
chronic spinal cord injury. Experimental
neurology. 2014;258:121-9.

Popovich P, McTigue D. Damage control in
the nervous system: beware the immune
system in spinal cord injury. Nature medicine.
2009;15(7):736-7.

Riegger T, Conrad S, Schluesener H, Kaps H-
P, Badke A, Baron C, et al. Immune
depression syndrome following human spinal
cord injury (SCI): a pilot study. Neuroscience.
2009;158(3):1194-9.

Brommer B, Engel O, Kopp MA, Watzlawick
R, Miiller S, Priss H, et al. Spinal cord injury-
induced immune deficiency syndrome
enhances infection susceptibility dependent on
lesion level. Brain. 2016;139(3):692-707.
Failli V, Kopp MA, Gericke C, Martus P,
Klingbeil S, Brommer B, et al. Functional
neurological recovery after spinal cord injury
is impaired in patients with infections. Brain.
2012;135(11):3238-50.

57. Wang L, Yu W-b, Tao L-y, Xu Q.
Myeloid-derived suppressor cells mediate


https://journals.sbmu.ac.ir/nafas
https://journals.sbmu.ac.ir/nafas

https://journals.sbmu.ac.ir/nafas

81)

82)

83)

84)

85)

86)

87)

88)

89)

90)

91)

dopamine D1 receptor. European journal of
pharmacology. 1991;199(2):209-19.

Jiang W, Huang Y, He F, Liu J, Li M, Sun T,
et al. Dopamine D1 receptor agonist A-68930
inhibits NLRP3 inflammasome activation,
controls  inflammation, and  alleviates
histopathology in a rat model of spinal cord
injury. Spine. 2016;41(6):E330-E4.

Botha A, Moore F, Moore E, Peterson V,
Silliman C, Goode A. Sequential systemic
platelet-activating factor and interleukin 8
primes neutrophils in patients with trauma at
risk of multiple organ failure. Journal of
British Surgery. 1996;83(10):1407-12.
Dancey J, Deubelbeiss KA, Harker LA, Finch
CA. Neutrophil kinetics in man. The Journal
of clinical investigation. 1976;58(3):705-15.
Kobayashi SD, Voyich JM, DelLeo FR.
Regulation of the neutrophil-mediated
inflammatory response to infection. Microbes
and Infection. 2003;5(14):1337-44.

Tanaka H, Ogura H, Yokota J, Sugimoto H,
Yoshioka T, Sugimoto T. Acceleration of
superoxide production from leukocytes in
trauma  patients. Annals of  surgery.
1991;214(2):187.

Sunil VR, Connor AJ, Zhou P, Gordon MK,
Laskin JD, Laskin DL. Activation of adherent
vascular neutrophils in the lung during acute
endotoxemia. Respiratory research.
2002;3(1):1-10.

Walzog B, Weinmann P,
Scharffetter-Kochanek K, Bommert K,
Gaehtgens P. A role for f2 integrins
(CD11/CD18) in the regulation of cytokine
gene expression of  polymorphonuclear
neutrophils during the inflammatory response.
The FASEB Journal. 1999;13(13):1855-65.
Wittmann S, Rothe G, Schmitz G, Frohlich D.
Cytokine upregulation of surface antigens
correlates to the priming of the neutrophil
oxidative burst response. Cytometry Part A:
The Journal of the International Society for
Analytical Cytology. 2004;57(1):53-62.
Javdani M, Nafar M, Mohebi A, Khosravian
P, Barzegar A. Evaluation of Leukocyte
Response due to Implant of a Controlled
Released Drug Delivery System of Chitosan
Hydrogel Loaded with Selenium Nanoparticle
in Rats with Experimental Spinal Cord Injury.
Tabari Biomedical Student Research Journal.
2022:0-.

Cruse JM, Lewis RE, Bishop R, Lampton JA,
Mallory MD, Bryant L, et al. Adhesion
molecules and wound healing in spinal cord
injury. Pathobiology. 1996;64(4):193-7.
Michael J, Krause JS, Lammertse DP. Recent
trends in mortality and causes of death among
persons with spinal cord injury. Archives of

Jeblonski F,

o Blaio (590, S olasy g gl (S ol 5o Sl

69)

70)

71)

72)

73)

74)

75)

76)

77)

78)

79)

80)

Javdani M, Habibi A, Shirian S, Kojouri GA,
Hosseini F. Effect of selenium nanoparticle
supplementation on tissue inflammation,
blood cell count, and IGF-1 levels in spinal
cord injury-induced rats. Biological trace
element research. 2019;187(1):202-11.
Garshick E, Stolzmann KL, Gagnon DR,
Morse LR, Brown R. Systemic inflammation
and reduced pulmonary function in chronic
spinal cord injury. PM&R. 2011;3(5):433-9.
Hart JE, Morse L, Tun CG, Brown R,
Garshick E. Cross-sectional associations of
pulmonary function with systemic
inflammation and oxidative stress in
individuals with chronic spinal cord injury.
The journal of spinal cord medicine.
2016;39(3):344-52.

Bao F, Omana V, Brown A, Weaver LC. The
systemic inflammatory response after spinal
cord injury in the rat is decreased by o4l
integrin blockade. Journal of neurotrauma.
2012;29(8):1626-37.

Weaver LC, Bao F, Dekaban GA, Hryciw T,
Shultz SR, Cain DP, et al. CD11d integrin
blockade reduces the systemic inflammatory
response syndrome after traumatic brain injury
in rats. Experimental neurology.
2015;271:409-22.

Bao F, Brown A, Dekaban GA, Omana V,
Weaver LC. CD11d integrin blockade reduces
the systemic inflammatory response syndrome
after spinal cord injury. Experimental
neurology. 2011;231(2):272-83.

Das S, Das DK. Anti-inflammatory responses
of resveratrol. Inflammation & Allergy-Drug
Targets (Formerly Current Drug Targets-
Inflammation &  Allergy)(Discontinued).
2007;6(3):168-73.

Kaplan S, Bisleri G, Morgan JA, Cheema FH,
Oz MC. Resveratrol, a natural red wine
polyphenol, reduces ischemia-reperfusion—
induced spinal cord injury. The Annals of
thoracic surgery. 2005;80(6):2242-9.

Kiziltepe U, Turan NND, Han U, Ulus AT,
Akar F. Resveratrol, a red wine polyphenol,
protects spinal cord from ischemia-reperfusion
injury. Journal of vascular  surgery.
2004;40(1):138-45.

Yang Y-B, Piao Y-J. Effects of resveratrol on
secondary damages after acute spinal cord
injury in rats. Acta Pharmacologica Sinica.
2003;24(7):703-10.

Liu J, Yi L, Xiang Z, Zhong J, Zhang H, Sun
T. Resveratrol attenuates spinal cord injury-
induced inflammatory damage in rat lungs.
International  journal of clinical and
experimental pathology. 2015;8(2):1237.

80. DeNinno MP, Schoenleber R, MacKenzie
R, Britton DR, Asin KE, Briggs C, et al.
A68930: a potent agonist selective for the

(o5 e 45d) NV B ) lrino AF0) yliaano oF o5lois A Jlus K& °


https://journals.sbmu.ac.ir/nafas

(0055 (e 45) WV ) olomis VP4 (yliamo3 <F o3los A Jluo \ e

Ql,&w 9 @‘és‘.‘g SWGo

to-organ communication established via
acetaminophen-induced toxicity. Experimental
and molecular pathology. 2003;75(3):187-93.

103)  Seekamp A, Mulligan M, Till G, Smith C,
Miyasaka M, Tamatani T, et al. Role of beta 2
integrins and ICAM-1 in lung injury following
ischemia-reperfusion of rat hind limbs. The
American journal of pathology.
1993;143(2):464.

104)  Wymann M, Kernen P, Deranleau D,
Baggiolini M. Respiratory burst oscillations in
human neutrophils and their correlation with
fluctuations in apparent cell shape. Journal of
Biological Chemistry. 1989;264(27):15829-
34.

105) Yan Y-, Li Y, Lou B, Wu M-p.
Beneficial effects of ApoA-I on LPS-induced
acute lung injury and endotoxemia in mice.
Life sciences. 2006;79(2):210-5.

106)  Leskovar A, Moriarty LJ, Turek JJ,
Schoenlein 1A, Borgens RB. The macrophage
in acute neural injury: changes in cell numbers
over time and levels of cytokine production in
mammalian central and peripheral nervous
systems. Journal of Experimental Biology.
2000;203(12):1783-95.

107)  Vega VL, Maldonado M, Mardones L,
Schulz B, Manriquez V, Vivaldi E, et al. Role
of Kupffer cells and PMN leukocytes in
hepatic and systemic oxidative stress in rats
subjected to tourniquet shock. Shock
(Augusta, Ga). 1999;11(6):403-10.

108)  Grattendick K, Stuart R, Roberts E,
Lincoln J, Lefkowitz SS, Bollen A, et al.
Alveolar macrophage activation by
myeloperoxidase: a model for exacerbation of
lung inflammation. American Journal of
Respiratory Cell and Molecular Biology.
2002;26(6):716-22.

109) Radi ZA, Ostroski R. Pulmonary and
cardiorenal cyclooxygenase-1 (COX-1),-2
(COX-2), and microsomal prostaglandin E
synthase-1 (MPGES-1) and-2 (mPGES-2)
expression in a hypertension model. Mediators
of inflammation. 2007;2007.

110)  Campagnolo DI, Bartlett JA, Keller SE.
Influence of neurological level on immune
function following spinal cord injury: a
review. The journal of spinal cord medicine.
2000;23(2):121-8.

111)  Sun D, Newman T, Perry V, Weller R.
Cytokine-induced enhancement of
autoimmune inflammation in the brain and
spinal cord: implications for multiple
sclerosis.  Neuropathology and applied
neurobiology. 2004;30(4):374-84.

112)  Perry VH, Newman TA, Cunningham C.
The impact of systemic infection on the
progression of neurodegenerative disease.

https://journals.sbmu.ac.ir/nafas

physical  medicine and  rehabilitation.
1999;80(11):1411-9.

92) Cruse JM, Lewis RE, Bishop GR, Kliesch
WF, Gaitan E. Neuroendocrine-immune
interactions  associated with loss and
restoration of immune system function in
spinal cord injury and stroke patients.
Immunologic research. 1992;11(2):104-16.

93) Cruse J, Lewis R, Dilioglou S, Roe D,
Wallace W, Chen R. Review of immune
function, healing of pressure ulcers, and
nutritional status in patients with spinal cord
injury. The journal of spinal cord medicine.
2000;23(2):129-35.

94) Davies LC, Rosas M, Smith PJ, Fraser DJ,
Jones SA, Taylor PR. A quantifiable
proliferative burst of tissue macrophages
restores homeostatic macrophage populations
after acute inflammation. European journal of
immunology. 2011;41(8):2155-64.

95) Rosenfeld M, Ross R. Macrophage and

smooth  muscle cell proliferation in
atherosclerotic  lesions of WHHL and
comparably  hypercholesterolemic  fat-fed

rabbits. Arteriosclerosis: An Official Journal
of the American Heart Association, Inc.
1990;10(5):680-7.

96) Yang N, Isbel NM, Nikolic-Paterson DJ, Li Y,
Ye R, Atkins RC, et al. Local macrophage
proliferation in human glomerulonephritis.
Kidney international. 1998;54(1):143-51.

97) Xaus J, Comalada M, Valledor AF, Cardé M,
Herrero C, Soler C, et al. Molecular
mechanisms involved in macrophage survival,
proliferation,  activation or  apoptosis.
Immunobiology. 2001;204(5):543-50.

98) Worthen GS, Schwab B, Elson EL, Downey
GP. Mechanics of stimulated neutrophils: cell
stiffening induces retention in capillaries.
Science. 1989;245(4914):183-6.

99) Crimi E, Zhang H, Han RN, Sorbo LD,
Ranieri VM, Slutsky AS. Ischemia and
reperfusion  increases  susceptibility to
ventilator-induced lung injury in rats.
American journal of respiratory and critical
care medicine. 2006;174(2):178-86.

100)  Kielar ML, Jeyarajah DR, Lu CY. The
regulation of ischemic acute renal failure by
extrarenal organs. Current opinion in
nephrology and hypertension. 2002;11(4):451-
7

101) 101. Perry VH. The influence of
systemic inflammation on inflammation in the
brain: implications for chronic
neurodegenerative disease. Brain, behavior,
and immunity. 2004;18(5):407-13.

102) 102. Neff SB, Neff TA, Kunkel SL,
Hogaboam CM. Alterations in
cytokine/chemokine expression during organ-


https://journals.sbmu.ac.ir/nafas
https://journals.sbmu.ac.ir/nafas

https://journals.sbmu.ac.ir/nafas

Thiazolidinedione class of  peroxisome
proliferator-activated receptor 7y agonists
prevents neuronal damage, motor dysfunction,
myelin  loss,  neuropathic  pain, and
inflammation after spinal cord injury in adult
rats. Journal of Pharmacology and
Experimental Therapeutics.
2007;320(3):1002-12.

124)  Pearse D, Jarnagin K. Abating
progressive tissue injury and preserving
function after CNS trauma: the role of
inflammation modulatory therapies. Curr Opin
Investig Drugs. 2010;11(11):1207-10.

125)  Qu W-s, Tian D-s, Guo Z-b, Fang J,
Zhang Q, Yu Z-y, et al. Inhibition of
EGFR/MAPK signaling reduces microglial
inflammatory response and the associated
secondary damage in rats after spinal cord
injury.  Journal of  neuroinflammation.
2012;9(1):1-14.

126) Rafati DS, Geissler K, Johnson K, Unabia
G, Hulsebosch C, Nesic-Taylor O, et al.
Nuclear factor-kB decoy amelioration of
spinal cord injury-induced inflammation and
behavior outcomes. Journal of neuroscience
research. 2008;86(3):566-80.

127) Esposito E, Rinaldi B, Mazzon E,
Donniacuo M, Impellizzeri D, Paterniti I, et al.
Anti-inflammatory effect of simvastatin in an
experimental model of spinal cord trauma:
involvement of PPAR-o. Journal of
neuroinflammation. 2012;9(1):1-17.

o Blaio (590, S olasy g gl (S ol 5o Sl

Nature Reviews Neuroscience. 2003;4(2):103-
12.

113) Pomeshchik Y, Kidin I, Korhonen P,
Savchenko E, Jaronen M, Lehtonen S, et al.
Interleukin-33 treatment reduces secondary
injury and improves functional recovery after
contusion spinal cord injury. Brain, behavior,
and immunity. 2015;44:68-81.

114) Dinarello CA, Nold-Petry C, Nold M,
Fujita M, Li S, Kim S, et al. Suppression of
innate inflammation and immunity by
interleukin-37. European  journal of
immunology. 2016;46(5):1067-81.

115)  Yau SY, Li A, Hoo RL, Ching YP,
Christie BR, Lee TM, et al. Physical exercise-
induced hippocampal neurogenesis and
antidepressant effects are mediated by the
adipocyte hormone adiponectin. Proceedings
of the National Academy of Sciences.
2014;111(44):15810-5.

116)  AMINI PA, Akbari M, Farahabadi A,
Arabkheradmand A, Beyer C, Dashti N, et al.
Effect of estrogen therapy on TNF-o and
iNOS gene expression in spinal cord injury
model. 2016.

117) David BT, Sampath S, Dong W, Heiman
A, Rella CE, Elkabes S, et al. A toll-like
receptor 9 antagonist improves bladder
function and white matter sparing in spinal
cord injury. Journal of neurotrauma.
2014;31(21):1800-6.

118) David BT, Ratnayake A, Amarante MA,
Reddy NP, Dong W, Sampath S, et al. A toll-
like receptor 9 antagonist reduces pain
hypersensitivity and the inflammatory
response in spinal cord injury. Neurobiology
of disease. 2013;54:194-205.

119) Dicpinigaitis PV, Spungen AM, Bauman
WA, Absgarten A, Almenoff PL. Inhibition of
bronchial hyperresponsiveness by the GABA-
agonist baclofen. Chest. 1994;106(3):758-61.

120) Chakrabarti M, Haque A, Banik NL,
Nagarkatti P, Nagarkatti M, Ray SK. Estrogen
receptor  agonists for  attenuation  of
neuroinflammation and neurodegeneration.
Brain research bulletin. 2014;109:22-31.

121) Murakami T, Kanchiku T, Suzuki H,
Imajo Y, Yoshida Y, Nomura H, et al. Anti-
interleukin-6  receptor antibody reduces
neuropathic pain following spinal cord injury
in mice. Experimental and therapeutic
medicine. 2013;6(5):1194-8.

122)  122. Dulin JN, Karoly ED, Wang Y,
Strobel HW, Grill RJ. Licofelone modulates
neuroinflammation and attenuates mechanical
hypersensitivity in the chronic phase of spinal

cord injury. Journal of Neuroscience.
2013;33(2):652-64.
123)  123. Park S-W, Yi J-H, Miranpuri G,

Satriotomo |, Bowen K, Resnick DK, et al.

(o5 e 45d) NV B ) lrino AF0) yliaano oF o5lois A Jlus \ °


https://journals.sbmu.ac.ir/nafas

Nafas , Vol. 9, No. 4, Winter 2023, Pages: 1-17 Review Article

The key role of inflammation and immune cells in the

spinal cord injury and the subsequent occurrence
pulmonary complications, A narrative review article

Moosa Javdani**, Abolfazl Barzegar-Bafrouei?

1) Associate professor, Department of clinical sciences, Faculty of veterinary medicine, Surgery section,
Shahrekord university, Shahrekord, Iran

2) Department of clinical sciences, Faculty of veterinary medicine, Shahid Chamran university of Ahvaz,
Ahvaz, Iran

Abstract:

Pulmonary complications such as respiratory failure and infection are more common in
patients with traumatic spinal cord injury. The development of secondary damage in the
area of the lesion that occurs after traumatic spinal cord injury results from a systemic
inflammatory response. In fact, the systemic inflammatory response following traumatic
spinal cord injury may play a key role in the development and spread of secondary spinal
cord injury.

Articles on the related topic were searched in the following databases: Science Direct,
Scopus, Springer Science, Pubmed and Google scholar to be used in writing from this
review article and Published articles regardless of their time of publication. The article is
written according to keywords “Spinal cord injury (SCI), Systemic inflammatory
responses, Neutrophils, Pulmonary damage”.

Traumatic spinal cord injury causes systemic inflammatory responses characterized by an
increase in circulating pro-inflammatory mediators and immune cells, which result in the
infiltration of inflammatory cells into secondary organs and the continued survival of the
microenvironment, that Inflammatory lesions that contribute to the dysfunction of Multiple
organs.

Traumatic spinal cord injury induces an immunodeficiency by disrupting the function of
the immune system. The lungs being the main target tissue for acute inflammation induced
by traumatic spinal cord injury. Systemic inflammatory responses following traumatic
spinal cord injury should be considered as the main goals in developing new therapeutic
approaches for the treatment of traumatic spinal cord injury.

Keywords: Spinal cord injury (SCI), Systemic inflammatory responses, Neutrophils,
Pulmonary damage
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