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Abstract

Background: Urban air pollution represents a challenge in Tehran. Health care organs and physicians

pay much attention because of health effect on mankind. Nowadays, a majority of air pollution
related articles focus on particulate matter adverse effects on human health. Epidemiologic studies
show the direct correlation between ambient particulate matter and risk of respiratory system and
cardiovascular disease. However, little attention has been given to the effects of air pollution on
the gastrointestinal system. Emergency system visit increases on polluted days. Recent studies have
shown high incidence of susceptibility to inflammatory bowel diseases (IBD), appendicitis, and
colorectal cancer in the polluted areas.

Materials and Methods: We investigated the effect of Particulate matter in two aerodynamic
diameters (PM2.5 and PM10) on peritoneal immune system cells. PM filters of different stations
were purchased from Tehran Air Quality Standard Agency. After harvesting the particles from
corresponding filters, the PMs were cultured with C57BL/6 inbred mice peritoneal macrophages.
MTT test was performed to define the stimulatory and toxic effects of PMs on macrophages.
Results: The results of MTT test showed stimulation of macrophages by PMs. PM2.5 was more
potent in increasing MTT test absorbance. Also, both particles stimulated macrophages in 10ug/ml
concentration in comparison to 5 ug/ml concentration.

Conclusion: These results show particles stimulate macrophages and this stimulation can result in
production of inflammatory cytokines and other macrophage function. In further studies, we will
continue our investigation by evaluating PM effects on producing cytokines and gene expression.

Keywords: Immune system; Macrophage,; Peritoneal; Suspended particles of air pollution

\_ J

*Corresponding author:Nariman Mosafa
Email: mosaffan@sbmu.ac.ir

Research in Medicine 2019; Vol.43; No.1; 1-7

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-11-02 ]



http://pejouhesh.sbmu.ac.ir/article-1-1918-en.html

YUV ATSA Vol (T s

wh,at . . L P AP AN SN .
Vf’.,.:rJL,’J/M.&Wsd’{ﬂm“:b//bvé’{':)’u v(”,/.:vf“,w

2t 509,500 10 9 2.5 iy )05 b (gl 3la 13 e 1 o

C5TBL/63)3 wise (3l 55,5 le oo il

* o QL°'.’.)" cfd)m @5]9 4‘@‘»’ )9,9 crdw':g) (o s“éblﬁo Ao c‘@‘.oé) AL
Q\j&\ hs.)\jé \s‘.&y.&t@,& \55\3.);’ (3&9 a\iﬁ&\: ;é&x e-\gx.f;}\b sé}_;y}u*\ u‘g; =\

o\ g{_)\ﬁ:ﬁ,;u;\jn;fi.s&;;s C_SJ.Z.-‘(
1A OV als Sy p e o8l ¢ ol Glagny (s S Y

WAV /Y i By gl VRV SNF wallin <l o)l

é )

10>

53 02 3 3 5 O a5 5 yem Bl Vs s g B A a5\ 5 350 b Cgmins Jo Jane S 0 6 et @lor Sl idud g alslw
S ey & madlan ) (s gxs 38 5 Sy 6l e 53 (PM) dalor has 53 Oy3alysy B L o @8 5 3 s oy
5 B35 T B 5 S G GHIB 3 e DD A B s S5 el Graddlan Ll 0ad S e Bldl s p TS
s 53y NS @ 53 OV ST (a0 7S (s 08ns 5 D5 e NG e 3 das o DL ST Y (BN e 5 S
I TP CERPR I é:}v\és ETIEE O @S\j&é\.ﬁ.}).} Qs & ol sl & and e J"i\}\ﬁ@fﬁé\‘"él\ﬁ € N> ol
L e oo o380 (5 53 53 Sy 5 639y ke 5 IS5 GO e T DN 13 3 (NS Sl en 33 A 2 05D
Wéugpﬁojg,m PN 5eS a3 NS 5 05 S X /0 ) S Sialung ) a3\ A S ey o o0 adlas o 53\ il Gigy g g0
Cilise gno&e) & by 2 PM\+ 5 PMX /D Gl pamr SR AD N s e sy o8 s S 5 (2SS = Bas o e
QONBLIY 35 (ge Mg p €35 S\ 3 53 355 Juasiad Wl 31 ghae S35 0 03Nl 316 e ©)gp S 3 18 S 5 )
A5 6,8 el e Sl S Bl (MTT) g Sy Osa3) Jamn g 0B o3)s 30

S s W8 b J S 05 S Al 53 2 Jea p Qﬁjﬁtm CLIE 53 s Sl TF 5 s By St Jb  ghae i AIEL
CLAE L PM 2.5 4 b a Mg €3y S\ sl Cld S B\ O p by (P =0.00)cu) o3> i)\ Mg s\ades S\ Sl
A3 e 53 53 2 doe 53 255 S D G E L odd s Y g 5 a3y S\a Sl S Ola (P =0.00)35 3 Jer 53 ¢ S Sa
(P<0.05 )35 sne G N 5\ PMI0 Sy 3y9n 53 alo \ah 3L )2 O 555 05 8 sy Comd 55 O3 S b 505 Sn X /0 a3\

S\ e k_gxlfé o Swd s > alie G\ fdon e ) Y k5:_\5\_,'3‘)\-)? L oan\ie 3 O\ b Gl Gl D\ :‘5;4.2993
D o M5 OB 55 o B B e 5 el Cogp 0B 5 el e S e a5 Bl ) (B B e S0 a3y S
M GRS e 5 ey 53 L ) ¢ B RSP ICO PRS- S R R L W P VS SO YRR 3+ S W VR - B P
S et #0315 1A0) 38 SlaeaiSs

\

Lo (S350 Ghan 53 g Hos S\ ¢ s g :‘_g..\.nlfolfj‘gj

boois g ) bSOk Nade gaatodr IS 0g)F w3 Kbyl
Lol byl g9,8e Ve il S Seoludgpl b oS ain 51,5 b PM10
JEPMLS b ey oSl a3 (9,50 Vbl jieS” Sealizsgl jhab
09550 0.1 1 a8 Seolydgpl kb b olo IS5k o JS)bgl 9 0,5 0
Wgdge olss 5 PMOL 5 oy b bJSE)L pusls b o sia
Jols 1y wian oy bl oMo glp & oo JS550 5gb (savaod

) (7¥)295 00
il g oS MSlgise dox il lan  Sagll 008 sbul Joles plo b auslis jo
o 9 Syo gsee 93 U lin Foo Vlo ol i gl Ol O e b

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-11-02 ]

Research in Medicine 2019; Vol.43; No.1; 1-7

HEV TP
Sl Bl e e Cgume Sl S K I (o9l oyl
g Obsb)l (Sl Silae (3L Jeud glacdgw gl gl slp
s g dels @l 5l S5 (PM)1ga (539l lae 1) () )canln pile
050 Hdle ;0 Glee @l LGyl jaas lea > SYsb Ge 4 & siwe mlbe
sloodyglp 5 SLS 5 Jlb (g lizte @l (SO o sSso gyl
ol sl sSlse lp 3 ol s @ (bl g At (Sdes g (29 )Se
b elul g wslie plo i ) gle ol (Y)aiS e Joe Sk

Particulate matter 1

las (jlog i 5] g BNanns 9
mosaffan@sbmu.ac.ir : Suig S oy



http://pejouhesh.sbmu.ac.ir/article-1-1918-en.html

Ol)&ahguhmdlcﬁ); /Y

ownloaded from pejouhesh.sbmu.ac.ir on 2025-11-02 ]

= R I gt SV IT-IL I

[

5 Jyeb 5 b o9l o Sl Sl 5 il 0,5 & bl
Gguine 13 039 el ) S ol g (Ve )usl glize ccilis (clo
ol Ghle jl Bp Glsp )3 PMI0 5 PMDS oo ©l)5 ghaw 5 39550
ol lao 3 1 izman (YV)(VV)AS o ol llallip 3kl )
ol oy sl 00ty 098 b Gl Sladske Ol D slg
9 Me)ol e b Kby pole oLl (Gggel 095 > el
b old b pliwsj Jad )3 0ad (5pslae s Syl BT (ITAY Ll
28wy invitro bylus > C57/BLE yige (Slaw lajliy Sl p
SLRELY

LS ,L ! sl

sl b o)y g (PM2.5) (5,80 Vo0 5l a8 plo b lga Sagll 3lxe il
S0 cole b O clogld B 3 (PMI0) 9e0) e ) s
Ad el las gles cuas J S e84 5l opl; Shibata biotechnology
OIS ol lagise b 485 Glis 55 g 2 el I s ol
b 9 ..\M.‘); )I)B 03igd )Jaa.n ui ) d)Lul.b )] o L&a).l..é)]y ) ol ub
AT g8l g1 Ol cage y5liise wad g )lige olSie
Ik b gle 5w s dbge )3 b Ggold glgel dasly o
old Blo Jolowo b 03l jas 5Sue Frog Av Ve laplo b oy
aidy Yo de 4 13000RPM o> 33 oy o VO sl L cladlg
Ik oy Sl Jols e g a5 a5, 450 gy le 05 Sk sl
©da )l VW RPM 553 53 0)bsd 5 (5)slaas 6y s 1,0 g S 1
5l Jole e g b aiu; 590 a9y @le il 3 08 Sosk il 4iSS Y
(V pga)id (po)p )9 @Sy S b Blas OIS jpa>

(XF)sr9 oy San b IS5k glppel 5l Jobs cptics (oyp ) o)lod prguad
Y0 ) oS b oS (b sy oskossSin 0 psfen 1+ S 8L el (o
G5 S ) (95

@l Jose g (Sl 3 g a8 Ble PBS 8L 5 (giluoydd
(V) ()1 Gpan (loj b3S ke

10Ulge g jlwoslel

2425 59 pSbe b e glazan C5TBL/6¢ 8-6 o5 by jige addlas oyl )
ol ke @ laws gl ad ylu B olg oy oKaag I e S
Jo b s 23 Jilis sl (gl 15 plodl Blio $IgY ige g olass )
Jpel 5o ol LS ol coles 13 g5 cb (58 oot silolis
RPMI Laomo 50,5 b 5 5lgY SaSy 05 plosl Lyl Ll )3 g L33)
A5 B Bls il Sl «jhse Blus dbge 4 dyw (Bio sera ¢S yd)
(0935 i e sl o 1 ims cslodlg 3 Y 51 Jobs ol
ISl b jlod 5 Jsbo oS

09> Job Jobo cuiics 5 25 )b (29 @l Gas sl plail I
555 oy 55 5y oo 288 5 RPMI S cutS lamo mll0
st oY Lok 55l g gy (Ol S e 820k Gl S5y L gs:
L oo o0le] Casd & ol JS 2lag Golely e 020,80 (B)lass

o (39 e Sl (F)sgioe < ol 3 on (Sogl e Sl 5 A
P95 B sbylow (S o)l A8 g 9 2bul )3 paies 5b
b wles o5 w0 ()l bdddllas uizman )l a5 4y 3 Sles ol
Lo ) e ©MSte sbl )3 Isn Sogll gleo 3 oVl (glacdalé
L2 gbadls ()3l i A5 ) S jee g Spa g )b iy Ay
3 saASalysl 5 cabs b Sdge lacs s b S5 o) bla) S
ol gl ol liaisal pogde (P V)l Siidlsyg sboslon owiores
owd Cyioned Ngh oo gl 13l g ol g 213 dlge 13,5 03¢l b )
s 58] o pl &y s o853 £laS30 5 LusSgo b & Sl ol )
ded oo 03 (edS (MXgd 3yl 5le oy & sy pl 4 g & Cul
boolyen 1y glae 0,3 102101 ailjs) psb @38 2 2y glaypiS o &
& S od woSee &b b il odd gl clyd sl s o oliE 2lge
(A)awyiso jgy 53 10107

Sl s & Al $lye 4 53] dele plie pemen {pns e ol
4 Slge & Cul iy Sbglay) & Cous o2l glajy, 3 el
0 V) prman 19)13L I gl oo 015 by el sl L
Do oo 0ablie Ayl g o zalex )3 B)leS oy ol sl g)les
5 okd pbol laddlae cwl 0 039y pytiw bglen opl dles ]
5 O3 3 IS St g 09 Wolew gaed ORIFI Sl (S
lga (5591 pwimed (V) )l xio 039)] sblio ;> (Sl (b cypiw b 1
(MRS o dtn (9 )80 sl Jlely ()155 o5od slacisie & 1y ohljg
Sl Byl i b 50 et bl blys Gl ) lga Sagll @)
olys €6 Dl Jelge b Jshs (nl (S s (283 G Jshs S 25
028 2y o ol @ leplgile ol jl (S & S 0 Wy pE sl
2 A0 Ll ol Wb ) Seetups el bylpd obnl oo
5] b cladisS 3] s bl olSd tas) 5 by (sl ol
oSy sbagslen o 2 aje Sl Lgdo bl Gl W5
(Nl o iS5 3395 oot 9 €55 o> (3l dax | 5
g o35y anon iS5 oo S e S5 o 5 o Sl plins
oo O 039y o Syl )3 o U LaeuslSlg Sen (nl 3 See
Slasiwl )3 g8 cpl Sy )0 s g A o W) 039y Cod bas o )
s Shas (Sigfa b bloyl 55 (M)cwl fo blsS oBtos slogsley 4 D
Sodsbe protes ) lipSle shasbo 4 5 e sbUSSL
bl ol 08 o)l gk o Cguome b)leS oiwd (0 phe s
b il Sl ol )0 dwos wyb L3 5165 oBwd bl ;o Wjles Sl
B B3 B Sran b Sl oS5 51 3 Jlisey oyl plyc
S Lad o)ly 039) o)l &S alse g g See 4 Gl > baJshe
las g Sle gl Jshe Lid in vitro gadlls (VW)L i Led
oS oo ol WS gihe elbd g ol gbaglen S5 0 )
G e o 4l Gl gl g oad o) Skl s 16
Tslacomid ) Jitwa | Jiigy laliyfle o o adar
ab > ggie beloe & b > JWsny il Sl (VF,00)uil
it S 3 o ol s ) ot 3 1y ot 1B glic
(P oo Joe lao 0> )3 Sgng]

cbplanl Wg (uldl cow PM25 & cuwl odd jaduie (picres
b el BTy (Wsdiee shge JEgan slajlig Sl ) el
Sl 35 Gl sl Sle o oY s Sl o
(VA)am> o lis |y TNF-alpha o IL-6 Jud ;| ol

b agslyn 5 e il Sl o wmde b5 adlas § (oolis eizmen
Sl oS snle 5 oas Sl et b 5 lsn Sogl (ela ISk
(F-)08)228 o 5

4/. by b
SirJ



http://pejouhesh.sbmu.ac.ir/article-1-1918-en.html

¥ 05 b Slp 3leo S (el S (o

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2025-11-02 ]

() ojlead Hloge)(P value<0.05)3g Jolae (s)lel ,hi

P value=0.00 concentration
0500 b dokk giw'
P value= 0.00 *k Blow
0.400
P value=0.05 *
A
E 0.300
g 7z
2 P value=0.00 *k %é
s
§ 0.200 gé
?/4
Z
0100 %
oorl 5L, 7
control pm25
particulate matter size
Error Bars: 95% CI

OD 5 (5y5 @l gl slre Slpdl £ (Sl amlie ) o)l jlage
o 9 5 Sk dilie ekl bl coo ligSle sl ol
il gy slailigSle sl cdlé Julpl Sily PMI0 5 PM2.5
ool Celo YF by o 5l o JpiS b anolie o S50 Ll

SYL clale chigh chale 5 (5 pg/ml) slee o)) a8 clile dlow clale)
((10 pg/ml) slxo <l

038l JBgap iby Sl (5)p ©ofws Koo ooy 3 (rizmen
i siisgn B & U5 0g8 b amlie > o S3g s 013
oMl 015yl gty sliligSlo mudligins 3 0l ol |y (oSl
ox Jld esaspli o bzl ppas it sl dUSSl
V5 pgai)cuslsn (S3gT oo &5 alusg 4 oy SLe

S 6 ST g fn 3 Blao 5 5L (sla ol oy = ¥ o 9
sloJsuls ol S5l ol g Sk bl oBlie gl o Jus
S g i S5 5le sbaJoo (b Bheo 013 s o3 Slio g

ko

- :
AR
§eo”

woop 2 e Ky boad (5alcSSy Blao g Sl slagle Y ojlad g
ol 1y JBgay il Sle ahwg 4 @)l joumSl ()9 sl See b
...\!h.)‘_;o

B )3 ygan Gen Slio Jby Sl sl s a-

ialy oy S ol 3leo S g 53 Blis 1By Sl sla Jsk b-

H5beSSl 3D o laculig Sue w2 SB VY glacddy 5)lg 13100 slas
Wooke jl a8 418 soyid CO2  jee bl oS ole 4o VY
Oy oM S I g i (o Sy 4 Jgp sbJBy SLe cols
b il sl odinr 6 sladsbe sl & gy bme (5lsSl
10 pgiml lacllé > sho 03 b CuiS fs & sl Slo sla oo
«Saly a4 .505 Blol bSaly 4 5 o RPMI ol lase o Spg/ml 4
058 olais & Sl g0 4 b @l CuSbl Cyae 4 S5, sbalale
0)bgd b Ll S 4 4 VY gled L RPMI oS cuiS lagme JyuS
(V)23 Jize 5550 2 el

MIT by, b Jsbo Sl (i

Jbd Gy Joloe b G0 5150 lajls Slo dos 51 iou) w5l Joles
S b 33 22l 5 o 1y o Sl 5 Sl i gl 5 5 03
S o bl olel p SaSS opl S o oy p MTT Cas b aly ole
Olileygd pb & Jobrs S5) Slse )l o3le i & padyil s pb 4 S5y 55 03k
CiSgue > & L5eun (0 OhuSew mpl bwg GiSly ol ol
bshe 980 pll )l jods Jshe (5 oo gl o8 b sk
ol plsl & B ()i 5 (o Jubyd g il al R8I S 4 o3
SISl 29808 plsl 030 sl she )3 S5y el g A STy
Jobo S ol dea Sagll lae )3 b ol ygmebeSSl celu VE
5 adud & Jlasl OB caol il b ajls Sl wud )8 5Ll ]
95 el s o & 5 calyl 23 ey Bl S o St
29 Jsbxe 8 OMBT 08y S b b Jol 6 al Cundy (o 1 o
Jsloee SHGY Ve s o205 5 g Cand ) S PBS L1y b Joho 5 i 215
MTT  3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium  bromide
TY LI CO2 jebsSSl jo cudy i adlal Sl a4 LS <8y 4 3laie
OoeligSl0y9 plail w8 Sl cols g ©e oSl a2
el Jgbgngnl JNIGY Vee Sale oty g o35 @B ) 29y gle
b gy dgde 5 gd o0 S5y b 51 g b Joko ) caw JSI 0008 bl
STAT  yiogi8giSu] oliwd b (w4363 361 (glod p> culy dady Ve
oola)agl PV f g (6 ySojlul (wlde 3 pagl OV 9o Job 5 Fax
(Y0)as sl @ skl

b bl U

ooy g bt ool cuSbh Gyeo 4 g LSS L dw I Jols ool
O dwlio (gl b plsl YV SPSS Version 58l gl eolitel b la)loses
one-way Cud (wodld x5 39 Jbog dob I yu cdllas pl o b Ske
OSSle Gyse 4 ol mli b ooliiwl Tukey ¢ PostHoc 5 ANOVA
DOp yhliae slie olsic 4 Pvalue<0.05 .cuwl odd (5155 3)lukul glas
Rom) @LA d)l.a]

W

sy 5yl sla s Sl call o Syl o 30
P S oS iy cbadale el ) Cuaw pae Sy MTT s mli
el Jigy Byl o 5 ke 9 p S5 Ve 5 ke
5 Jigy slalySle Glo clld I3 o lin 5291 e 3
a5 S 09,5 b uglis

Gl VF 1 G eg)Sae) e b b slee 0l)d &8 0d asuiie adllae pl o
S 0p b aulio > glbe o pfpSen Vv i s (3 b
b Glgl 1, Jgy syl ol aag BB b
Sl cdls (ol e cpynin () oyled Hlaged )(P value=0.00) ol
A 3 p S9SN ChlE L PM2S & byye JWghn il Sl
boodd Hlow JWonp cljls Sl Sle cllé 4l (P value=0.00)5s
Vg 09 Vi b bl b g3 )3 il e 3 0598 gy slackal
SIPMI0 )3 )50 53 b Ll 8l Gl Bl S8 09,5 & Coms 5 09,5

YOV ATAA (€ o (£ ns

.‘./ S0
S,



http://pejouhesh.sbmu.ac.ir/article-1-1918-en.html

Ob&.ghglﬁ..mdlcﬁ)i /0

ownloaded from pejouhesh.sbmu.ac.ir on 2025-11-02 ]

= R I gt SV IT-IL I

[

G bl s ol g oS lashe )3 (ouds )bl oLl
S il il 4 MTT gl e 5 oy ol 51 03litel laaallas
Slis 2 & XTT S5 5l laadlas 5l (S pomon (F+ )8 (o e |
e (lilyg S cage ok )3 g 00 b pen 4 (B lo
.(VV).\S‘O); ool

e g b b ghe cl)d & b ol alie (b p
TLR4 (53bySle slookiyS bawg ¢ 2,8 slojgel g S gl S ]
2556 s b dawly 4 (i) S clodisS Mg iall b slas oy
e O osiman S o W11, gl sla STy NE-KB (6,1 s
Bgd o b DAMP Wy (il 33l Coge oy sl Jsho a0 casl L lgn 5341
g5 glolid B TLR dlyss & Cool (e o5 Joho ] clagSl ) &
wih Jus & 1) Gldl gb plgle Mg g bjliysle pas Jlé 4
JBgan clojby Sl ln (Sogfl Gleo @b BT s (FI-FF)uiil
(FF)ewb Sk b @ )gbre cdlie b sk ol (2ol clld il 81 S0
Sern sl Sl dal gladshe ise I JBsuy slajls Sl
gl lasbe (JUgje slash b bls )l dauly 4 o8 55l o0 Cguons
b ol il o Sl o) 3 el plas gl ke plo g B-1
dasly 4 Syl ol W)l G o3l bl g Sgusl cladsle
ol el o )3 s plplly ol (S 590 5 gl
(FO)rgdien Gliw 4ol ol slaguuly > JHST coge by Jsho

5 Jsty cloiby Sl cld 5 olis 5 i & e ol badlas
Jed 5l olglan 4 Mol slasial jiliel 3 Blis anl el b sl
(P )i 5o (5)]55 olad slaglo s jliwlie g pales ]33 ¢jn yiog
326 ol g jope ae ST Gl S e 5l Blio o) claplu
awlsd 4 g L (FA) V)5S0 30 (Blio 4pb )3 e 39 5 O
AU o 355 lon (S2g1 (s JS )k cumle 5 plband Slgime 5 5o
ilodld >l ol 8 ol (el s sladgle p Ol
S oydbots 25 ok |y e MBI b3yl 5 Slio slajlés Sl
e Gk 5 Sl b e & Blio dbgms 4 4l ol lo S,k o
b 3l cage opdy Syge 05 95 Ol o> b oodl i dlse
Wy egasa gl lesygld (Koo 51y 0ad o oyl slajly SLe
oed buwgi by b 3dsd d)ge L'ﬁl)b a8 sl ausls @LQ(J] LSL"’L'):’.KW
ol plosl Jlo 3 0,8

1. Bernstein JA, Alexis N, Barnes C, Bernstein IL, Bernstein
JA, Nel A, et al. Health effects of air pollution. J Allergy Clin Immunol.
2004;114(5):1116-23.

2. Ni L, Chuang C, Zuo L. Fine particulate matter in acute
exacerbation of COPD. 2015;6(October):1-10.
3. Nagar JK, Akolkar AB, Kumar R. A review on airborne

particulate matter and its sources , chemical composition and impact on
human respiratory system. Int J Environ Sci [Internet]. 2014;5(2):447-63.
4. Kim K, Kabir E, Kabir S. A review on the human health impact

(5 il g S

Thas by (sl CudS (a3l (e Olye @ gn (Sogll Gl )
o Syl Jele bli) Sl Sgpetal slaadlln oyl (1)
Sdplio slogylom dbul o 1y @l ) Gids p8] gdadlas (YY)
oo @yl lobol 3 1) ene i Ol & 55168 i s NS
(YR)(YA) LS o

oK dl’%bj‘“ 039 Ay LglmeL» 2 e Coow p og)’k— lyd O?.l
Fre 0jgpel &8 a8 o dbul S j5 ol gl gl ) (s
Lo adlan 5 PV 51455 )5 Sesdsipe] sl | (s oes 25
ol 3 PMI0 @l b dawslie j5 (PM2.5) pSass ojlul b sl JS5,0
ol oldl BT 4 badle 5 ool sl 25 B8l Sle el
1S el bl Sl 3 e OIS L aulie 555 b L
Sl gl g8 saiS W) PM2.5 &l)d )50 sladddllas (VAYY)0 )l
e o)l a5l oy ol canl oy a5l Lol (¥O)Ad o o] s
Ghle @l 5 ol g il s 50 cov g gl o5 5 W
B eaess 1) S0 bl )3 badlas jI Jols s olg oo g L Gl
P JPC ARV I S R Y- | uJ,ou Slays ) 0nd pbol claadllae
Olfee b ol g 3 3l S5 BT i (FYIY)AS o s |
S50 30 $SHp oilul b el Ty ol cuws 59,50 ¥,0 jhad b alyd &
oS oBiwd (S5 dlwg 4y g 00l I & it g B3 (5 )bro
ol 1S @l g weSee oyl 5 awd Lol (V¥ )00 0 Colia o &
5 )5S oBiwd la sk 1) 355 Gyt BT 5 Wgd ab cunl See ol
NS Jlesl asb ool s el ool

5 il 5 lga (Sogl she @l g1 Sl MTT cud jl Jobs mls
(10pg/ml) 3V gbhekle p» Slao asb cbjliySle Sl cdld (]l
e ol cpl Slkdl el (uliel 4 e Sy o gilo e ) Ll
slhadlae & 5L Gledl J1 o b sls ! 3, Sle (KsSs 5 il &
S eSS

i )Ll Gl g g (Sogl (sl Sl & a3 o ol Inaalls
Ui ) 0] JIb slotisf a5 Gl B x5 53yl slosbo 3
s ool o) i oS sla o 3 o3 b slasisS g
i il > sl cul Sl Gl daly & Ion (29T (sla S5
e Gl MTT cad 3 9y ol J(FR)5)0 (28 by Sle Sl
Jib SlodisS eizead g S NADPH 3l dlsy & podgils pue
2 ISk b ed s gladshe ()8 Cla a3 g 0ad Lol jud]
) Cws MTT & cal 3 Ll b o (il S sla Jolo b duslio

of airborne particulate matter. Environ Int [Internet]. 2015;74:136-43.

5. Huang YT, Al-hegelan M. Adverse Effects of Outdoor Air
Pollution. 2012;19(1):14-20.

6. Wright JC, Ding Y. Pathophysiological effects of particulate
matter air pollution on the central nervous system. 2017;85-9.

7. Genc S, Zadeoglulari Z, Fuss SH, Genc K. The Adverse
Effects of Air Pollution on the Nervous System. 2012;2012.

8. Beamish LA, Osornio-Vargas AR, Wine E. Air pollution: An

environmental factor contributing to intestinal disease. J Crohn’s Colitis
[Internet]. 2011;5(4):279-86.
9. Mills PK, Abbey D, Beeson WL, Petersen F. Ambient air

4/. by b
SirJ



http://pejouhesh.sbmu.ac.ir/article-1-1918-en.html

P meb Slo 3lae &5 (el Sl ()

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2025-11-02 ]

pollution and cancer in california seventh-day adventists. Arch Environ
Health. 1991;46(5):271-80.

10. Kaplan GG, Dixon E, Panaccione R, Fong A, Chen L,
Szyszkowicz M, et al. Effect of ambient air pollution on the incidence of
appendicitis. Cmaj [Internet]. 2009;181(9):591-7.

11. Kaplan GG, Hubbard J, Korzenik J, Sands BE, Panaccione R,
Ghosh S, et al. The Inflammatory Bowel Diseases and Ambient Air Pollution:
A Novel Association. Am J Gastroenterol [Internet]. 2010;105(11):2412-9.

12. Salim SY, Kaplan GG, Madsen KL. Air pollution effects on the
gut microbiota. Gut Microbes [Internet]. 2013;5(2):215-9.
13. Gordon S, Pliiddemann A, Martinez Estrada F. Macrophage

heterogeneity in tissues: Phenotypic diversity and functions. Immunol Rev.
2014;262(1):36-55.

14. Oishi S, Takano R, Tamura S, Tani S, Iwaizumi M, Takagaki K,
et al. M2 polarization of murine peritoneal macrophages induces regulatory
cytokine production and suppresses T-cell proliferation. 2016;12:320-8.
15. Zhang D, Zhang S, Cheng QH, Wu F, Wu J, Zhang J. Effects of
peritoneal macrophage autophagy on the immune function of sepsis mice.
2017;6(4):52-9.

16. Gogacz M, Ga K, Winkler I, Adamiak A, Romanek-piva K,
Rechberger T, et al. Fas-Related Apoptosis of Peritoneal Fluid Macrophages
in Endometriosis Patients : Understanding the Disease. 2017;2017.

17. Zhao Q, Chen H, Yang T, Rui W, Liu F, Zhang F, et al.
Biochimica et Biophysica Acta Direct effects of airborne PM 2 . 5
exposure on macrophage polarizations. BBA - Gen Subj [Internet].
2016;1860(12):2835-43.

18. Pozzi R, De Berardis B, Paoletti
Inflammatory mediators induced by coarse (PM2. 5-10) and fine
(PM2. 5) urban air particles in RAW 264.7 cells. Toxicology [Internet].
2003;183(1):243-254.

19. Kocbach A, Namork E, Schwarze PE. Pro-inflammatory
potential of wood smoke and traffic-derived particles in a monocytic cell
line. Toxicology. 2008;247(2-3):123-32.

20. Hetland RB, Cassee FR, Lag M, Refsnes M, Dybing E, Schwarze

PE. Cytokine release from alveolar macrophages exposed to ambient

L, Guastadisegni C.

particulate matter: heterogeneity in relation to size, city and season. Part
Fibre Toxicol. 2005;2:4.

21. Bidhendi N. Aerosol Size Segregated of Tehrann’s Atmosphere
in Iran. 2007;1(1):58-65.

22. Azam AG, Zanjani BR, Mood MB. Effects of air pollution on
human health and practical measures for prevention in Iran. 2016;

23. Labranche N, Khattabi C El, Berkenboom G, Pochet S. Effects
of diesel exhaust particles on macrophage polarization. 2016;1-9.

24, Xia Zhang, Ricardo Goncalves, and David M. Mosser. The

Isolation and Characterization of Murine Macrophages.NIH Public Access.
2010;1-18.

25. Riss TL, Moravec RA, Niles AL, Benink HA, Worzella TJ. Cell
Viability Assays. 2016;1-31.

26. Fuzzi S, Baltensperger U, Carslaw K, Decesari S, Gon HD Van
Der, Facchini MC, et al. Particulate matter , air quality and climate : lessons
learned and. 2015;8217-99.

27. Fuller CH, Feeser KR, Sarnat JA, Neill MSO. Air pollution
, cardiovascular endpoints and susceptibility by stress and material
resources : a systematic review of the evidence. 2017;1-17.

28. Viehmann A, Hertel S, Fuks K, Eisele L, Moebus S,
Mohlenkamp S, et al. Long-term residential exposure to urban air pollution
, and repeated measures of systemic blood markers of inflammation and
coagulation. 2015;656-63.

29. Kaufman JD, Spalt EW, Curl CL, Hajat A, Jones MR, Kim
S, et al. Advances in Understanding Air Pollution and CVD. Glob Heart
[Internet]. 2018;11(3):343-52.

30. Du Y, Xu X, Chu M, Guo Y, Wang J. Air particulate matter
and cardiovascular disease : the epidemiological , biomedical and
clinical evidence. 2016;8(1):8-19.

31. Khafaie MA, Yajnik CS, Salvi SS, Ojha A.
CRITICAL REVIEW OF AIR POLLUTION HEALTH EFFECTS.
2016;1(Spring):123-36.

32. Eeden SF Van, Tan WANC, Suwa T, Mukae H, Terashima
T, Fujii T, et al. Cytokines Involved in the Systemic Inflammatory
Response Induced by Exposure to Particulate Matter Air Pollutants (
PM 10). 1997,

33. Schins RPF, Lightbody JH, Borm PJA, Shi T, Donaldson K,
Stone V. Inflammatory effects of coarse and fine particulate matter in
relation to chemical and biological constituents. 2004;195:1-11.

34. Soukup JM, Becker S, Particulate I, Soukup E. Human
Alveolar Macrophage Responses to Air Pollution Particulates Are
Associated with Insoluble Components of Coarse Material , Including
Particulate Endotoxin 1 Human Alveolar Macrophage Responses to Air
Pollution Par-. 2001;26:20-6.

35. Park E, Roh J, Kim Y, Park K, Kim D, Yu S. PM 2 . §
collected in a residential area induced Th1-type inflammatory responses
with oxidative stress in mice. Environ Res [Internet]. 2011;111(3):348—
55.

36. Simo NR, Hila IP, Santos UDP, Alberto L, Pereira A.
REVIEW A review of low-level air pollution and adverse effects on
human health : implications for epidemiological studies and public
policy. 2011;66(4):681-90.

37. Breznan D, Goegan P, Chauhan V, Karthikeyan S,
Kumarathasan P, Cakmak S, et al. Toxicology in Vitro Respiratory burst
in alveolar macrophages exposed to urban particles is not a predictor of
cytotoxicity. Toxicol Vitr [Internet]. 2013;27(4):1287-97.

38. Beck-speier I, Dayal N, Karg E, Maier KL, Schumann G,
Schulz H, et al. Oxidative stress and lipid mediators induced in alveolar
macrophages by ultrafine particles. 2005;38:1080-92.

39. Segal BH, Grimm MJ, Khan ANH, Han W, Blackwell TS.
Free Radical Biology and Medicine Regulation of innate immunity by
NADPH oxidase $. Free Radic Biol Med [Internet]. 2012;53(1):72-80.
40. Pruett SB, Loftis AY. Characteristics of MTT as an Indicator
of Viability and Respiratory Burst Activity of Human Neutrophils 1.
1990;189-92.

41. Rebecca N. Bauer, ,

Jaspers. Effects of air pollutants on innate immunity: The role of Toll-

David Diaz-Sanchez, and Ilona

like receptors and nucleotide-binding oligomerization domain-like
receptors.NIH Public Access. 2015;129(1):14-26.

42. Miyata R, Eeden SF Van. The innate and adaptive immune
response induced by alveolar macrophages exposed to ambient
particulate matter. 2011;257:209-26.

43. Vawda S, Mansour R, Takeda A, Funnell P, Kerry S, Mudway
I, et al. Human Genome Epidemiology ( HuGE ) Review Associations
Between Inflammatory and Immune Response Genes and Adverse
Respiratory Outcomes Following Exposure to Outdoor Air Pollution :
A HuGE Systematic Review. 2013;

44, Gawda A, Majka G, Nowak B, Srottek M, Walczewska
M. Air particulate matter SRM 1648a primes macrophages to
hyperinflammatory response after LPS stimulation. Inflamm Res
[Internet]. 2018;67(9):765-76.

YOV ATAA (€ o (£ ns

~‘~/. dop b
IAT


http://pejouhesh.sbmu.ac.ir/article-1-1918-en.html

lSon g lias ey 1V

ownloaded from pejouhesh.sbmu.ac.ir on 2025-11-02 ]

e Y UV TIA (£ 0T

[

45. Martin-saavedra JS. The Peritoneum : Beyond the Tissue —.
2018;9(June):1-12.

46. Sun F, Feng MIN, Guan W. Mechanisms of peritoneal
dissemination in gastric cancer ( Review ). 2017;6991-8.

47. Wang J, Kubes P, Wang J, Kubes P. Article A Reservoir of
Mature Cavity Macrophages that Can Rapidly Invade Visceral Organs to
Affect Tissue Article A Reservoir of Mature Cavity Macrophages that Can

Rapidly Invade Visceral Organs to Affect Tissue Repair. Cell [Internet].
2016;165(3):668-78.

48. Irvine KM, Banh X, Gadd VL, Wojcik KK, Ariffin JK, Jose
S, et al. CRIg-expressing peritoneal macrophages are associated with

disease severity in patients with cirrhosis and ascites. 2016;1(8):1-15.

2

.
2

<

{. Wi }/“



http://pejouhesh.sbmu.ac.ir/article-1-1918-en.html
http://www.tcpdf.org

