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6 - RIG-I-like receptors

7 - Nod-like receptors

8 - Cluster of Differentiation 68

9 - Tumor-associated macrophages (TAMS)
10 - Lipopolysaccharide

journal.fums.ac.ir

oausS s> S slajlig Sle «(F) Wigd co (GO
5 oS onsSl (n ol 5l g esp Cdb jliugen
b sbw cpl (0) aib oo Slbojyw sl sls caiSosl
S 5Sly slases (INOS) sl ST S s soSadys
5 TAP-LIRF3" _gig, Jolge (o3l Jlad 4yt 45 siiwn
sl TNFs slagy 0,5 Jld ass,s 9 NFkBF
sl by ;0 IL-18 4 1L-12 NOS; SCXCL10 «yg,8 i
S8, odi S sl SIS slaslis S (F) 00,5 s
Srods 1.5 C goi S sloons 5 oI Slulis slaows .5
zobw b lagT (V) i YNOd 005 15 5 5180 asile "RIG
S e SaS sl JsSge o *CDB8 Silas MHC-II 51 YL
] ealS S 5 g Wi oo asie CD86 4 CD80
W) i T glo Jols (30,5 Jled b ojygas olucs]
2l S, 0 g aitee Sldlas 556,01 L M2 slaslés Sle
S Bsks ol Sl wils B el sl
-l @l a0l Lol azas o (iuljsl 1y MHCAIT sla J5SUse
oy |, Th2 zul M2 slajlsy Sle w0l 5 slagys
4 o;hs...u J..a.ua od.:)..f qu ‘Ja.us.: Cozo> LJ"‘ (7) J.MS(SA
C 0w .5 D301 £D204 4 CD163 wiile olo ,Silis jgilo
asls (Vo) Sl ouisg,y 003,55 a5 CD206 4 (1) piSd
aS (RGC-32) YY lakoS 4 caimoiul (o Ngh oo
aloax 3l b Jobo 51 (6 ks jo Conl Jsbo a5 1> cusS oulass
ole 55t cou o] sla S 09b oo 0030 M2 slajlig Sl
OV cwl V=5Ls5,T Ggile 005 15 (oYL
W8 M2 (glagley Slo wiile *j5eg b ai e (slajlésSlo
OisHT adye 50 g s oy S GRSy sleaiss ol
L slejlig,Sle L I, TAMS aiids oYlae .axilb o olesb
TAMS a5 cel asein ST Lol cilaidls ol M2 Co5g08
3 Ao ogs ol ola Sy b gyite 5 plote Conex S
45T A 9095 Egi yg095 S pdn Sl 9eg8 ate
sk, Sle pl OVY) Wls Jols ool b S5s cnl 2
SeESBgeS Cmgige ey Solsi bawsi|) 65505 sl sk
Ay ,e5S B (M-CSF) 5lg,Sle SslS S e ,5u518 (MCP)
1 - Myeloid differentiation primary response 88
2 - Interferon regulatory factor 3

3 - Activator protein 1

4 - Nuclear factor kB
5 - C-X-C motif chemokine 10



http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2019.8.4.14.0
http://journal.fums.ac.ir/article-1-1695-en.html

‘_‘?}’Z’ WAV Ol [ £ o5l | piiin Jlo | Ld (a5 p ke o815 alons

oo 9 olxiaT dogioze

[ Downloaded from journal .fums.ac.ir on 2024-05-05 ]

[ DOR: 20.1001.1.22285105.2019.8.4.14.0 ]

S5y slagts; 5 So (MTT) pod g3l Sl el (g
Sfdes pdlge Coom Ol (own Sln Jglite (i
5 sk 55 (651 9dgs aig; 4 ol Ll Johoo (5 p0iS 5
aly » Sl ol el pgen ol Slagsg; (sl
sl (Jlom S Olileygd 42 9,5 poadgil 25 Sod (pad atSLs
Jub onsy sladshe ;o olyaSgie colld abulia S,
Jo B oas sas plileysd Jlws S ol (Sdsibe L
bog Wlgee ol (K, Jde Q2 eon
~Jobo olaws falS b (Al 31035 (o) (1o fegidy S
Sl 4 o 00y S Jobow (6,05 g Suadles LS jo n
53 bl Lo g3le,08 4 MTT (gLl Jlada o lojen
FXNT Slass ws ol pll jslateas (V4) 05l o S
oo VO B o lacdils b cely YF S 4 Jsbo
sles &l VF slacely )0 (igdle Ygag,See Yoo 9 VO
03, sloJskus RAW264.7 (gla Jobus plps V- ol 4y i
Claogas 05,5 aSil celu TYE ol o b ailol K562
sladsbo b wles ;o K62 j5lids slaob (S03659)90
S5 b ke ol b 51 dms gDl b o Lars RAW264.7
728 Sadsher G 235 Sl 5 (o 2 9Se D98y Se
e sl ol 5 5, b e 51 s g olaz K562 sia
285 &g KBB2 Jsbus 03, glyy MTT Ceons i
L MTT 5 Jiiie cos & 4l 48 cul 4 K562 la sk
VY los o caelu ¥ sl la Joho o 23lsl & mg/ml cdalé
Sl S s I jslatads aidh g3l o], F s a0
Sl b ez 5l g wd Alal DMSO (lile 58
Toedob 3 oxdobnl 6,9 ©i Oliae (Jol> (gmiliwgu
0,8 S5 ) 1Y) by (gl OF -

S (§03 5 52 (3o ApmnaS 9F Al (yans

o) sl Jobo Lawgi oS Canl G535 5,80, Jlis S,
GRS g edB Ay jewgail oged a4 Jld g0
opesl wile 55 ogesl cnl 00,5 e 0pd LapT (a5
2 L el (Vitality) gle & )a8 o s SO MTT
W85 13 e Sendg o plad Cwdle Sl Jole ax
Ol 50 og el S5y Sldlo 4y 3B 655,k 978 Bl

13 - 3-(4,5-Dimethyl-2-thiazolyl)-2,5-diphenyl-2H-
tetrazolium bromide (MTT)

Sl sladsSdse 5 9055 08 Sl GolS Jelge i
30 gl 0aS G o0 GlapnilSe o8l (0 geg o
G ol sadsbo 2L 53 F5e (o adsbs ols
O 2l S, as el

BALB /¢ _bye 3liv mle ;) RAW264.7 Jslo o3,
sgdyy g ol Gige amsl egpg b oS ,ou
5 sl Thg 5 oulolx] Meikai oKiils ;o Ohmori
RAW264.7 Jolu 03, .0ls yLas |, slajlis Sl g bacawsige
@) ey g OeebolS g 039 ol s (238 ol &
Gladale b oud Jlows 565,5 ke slaJobo 31 pas aslllan ol
Syl 05, Slorw sladshe 55) 2 Geigdle e
s=Sshs)| slosbe 5 RAW2BAT slaslss SLe (s 505
ool 50 K562

o gy 9 dlgo

oo 03, el 53t~ g5 ) G5S aallas
2 Sopeds Ol el gl 5 RAW264.7 (55089 51
DMEM  ol5 ¢S Lams oy 4+ 4o 5 dgs o, Jl>
-5l aoy Vg8 > ppw oy Ve dhigh glucose!
Faey ¥ domalogiy sl +imabon ) o filin S
aeS1e5 2oyd B b alsp T 45 s 3 CetS yaaligls —L
85 1805 sl 4z 3 YV (slos 5 00,3 A0 Cusb, 0 S
(a5 (55l ;> biowest, United States <5 )% 51 slge  solod)
L pde 59, 50 ploslpw 5 (arges cotS Lame 59, ez 5l m
5l 59 0oy Yo (g5l>) PBS + EDTA 4+, 55 50 sl
6les b Lesga a5 (PBS 5l s ,s A+ + EDTA jlasys /YA +
I osSnn sy Son b 5 055 5l b sk el U
ol liebs! b Jsles cosdlas

dusg,l olRidls Sy cuSuils 51 K562 Jolw oo,
byl cod Jobo ooy cplal <8l )0 5,8 Jby SO & jg0a
JolS cetS Lames ;5 RAW264.7 Jsbos o3, aslic SISl
Bad oy jekiiedy .ol ools CaS "TRPMI ws js 4+ (54>

L5 Oyge b gl [lis g

11 - Dulbecco’s Modified Eagle’s Medium
12 - Roswell Park Memorial Institute

journal.fums.ac.ir


http://journal.fums.ac.ir/
javascript:void\(location.href='mailto:'+String.fromCharCode\(98,105,111,119,101,115,116,64,98,105,111,119,101,115,116,46,110,101,116\)\)
javascript:void\(location.href='mailto:'+String.fromCharCode\(98,105,111,119,101,115,116,64,98,105,111,119,101,115,116,46,110,101,116\)\)
https://dorl.net/dor/20.1001.1.22285105.2019.8.4.14.0
http://journal.fums.ac.ir/article-1-1695-en.html

[ Downloaded from journal .fums.ac.ir on 2024-05-05 ]

[ DOR: 20.1001.1.22285105.2019.8.4.14.0 ]

o s Sl sl 32 59,5 Loy w050

\V‘\VQLLM)|ia)L-Z|§,.LiAJLNMﬁﬁrﬁe@\sw@

ob Ol L ool 38, e Y
Sl ol G ileds ] 50 Jokw a5 slaails slass 0
Y e b anslie jo 2 e S (S oo )T
EHESS FAN VT P Iy-Fvou Jgu Vo

9 Gisn! ol ohy wbidcdy, cualie
Soom ChwyPsd oSy S byl (639,59
9 (EB) wlogy pgroail b b Jolw oylojed (5ol )
(AO) g 25T

portedl S5l GlaSS) 5l o sk a5 50155 51
OuSTaue )8 solaiwl (AO) g, (pay ST 9 (EB) wylog
S oo s 1y o] s 5 00,5 S9i o Jolus solaity )|
L) o5 plid pliovinl &5 ool 4 L oy ool
O S e eyd |y i g cudods aiil colows)]
RAW264.7 cla Jsbo b olos ;5 K562 (cla Jslus 4y yskaie
Yoo 9000 Oee VO B o cbedile b oad e
A5 ALl Gy Jelre Vo ) s @y (dgidle Vseg,S0e
2oy N g wbegn peasl weys ) Jels G, Joloxe
o sl 5 Ky Jolomo .55 PBS wojo AUA 5 il (o ST
W 4SSl SGLU je g 38Ul sles o asds VO (gl K562
9 03> ¥ b lejold GoSug S b aAlolBM
08,5 )8 ovalie 3,90 e g 2l UV (sla il

9 &l 30 HleanSTnole wdgi gl e
RAW264.7 b Jsblw

sladsls o Jboel apl (MPO)  jlacslysls
5 A s ey sladsbe )0 5 col badids il Silidsss]
2 ST gken 09 go Z8L (rmsie slapjgsd 5o 0hg4
5 3,00 A8 ol (y5enST 4y atnly (2505 S 3 Shos
Cools a5 095 o0 HOClay (y59,000 aSTy hos el
GlacamsSy) Sy el g plp B0 ol S0
SLsS i b g 09b oo (oudid ) lndil 9o (Slatuniiz
o2 2ol glead 5 5 HCIO,0H,0z alazl Jlud
sl olpen MPO g jlapesST NADPH Lyl ez
5 b sbass oy coge Ll MPO as bl
39l o0 gy e Wiile Sl la JoSUge gmlannS]
S oo byl Oladl ot (el s )0 (oo S 1A
750 e cwal gladshe ;9 MPO (l5e (oeiw b cnl 2l
Loy o blsho o Sae a5 5090 U g5 0 o> (5 ke

journal.fums.ac.ir

39290 331 s, Bl jglateds o5, Cublo p 5l dm Cons
a5 Sl o3 (Gam Al e 0 Wigd oo dwds o] Lama (o
@ olon B ogd ol3T 0as; sla Jghu g, ,o 0aldl plo 4y 5,
Sawd 0y slaohe clad (Lol g 0 Shoe bl 5l (ol
Jsloee S S8 @ o Johoo S ) Gy jslaie (aoy 28L
S L el 35 e ST o sk 51 5, S5l s
a4 e old sl Jolu olid cwdle LS jo by Jolu olows
2 sledsbe bug S5 sileslil lade o lejen Ol s
Al S oasolil S Gas el cpl ply 0ad s CiS
(YY) cenl Jolos slis o
ok 09, S pslme 1o MTT s aisle 53 s 0l 5o
—ebale bonds jles RAW264.7 slo Jols L ules o K562
(ogdle YgagSee Yoo g VO ) e
IX K, 5 Jae coo & als 47 cudy 4 K562 slo Jslw
lp o dsho g adlol cias e LV s ) G @ 0, 1 g8
dw Joko 0l 4501 ol 5 il ax 0 YV gles o el ¥
sk Jalone o Jol s 4 058,53 5 3,50
7 g Sl awnl do 0 ¥ s o 47 IS s o 0¢) 8L

‘V& ‘&* s).b.»a (5L®

50 saboll (6,9 iz e g alol Ghie ol s
ol adl e 8 il 3w, 1nYl lhug egl OF+ oo Job
50 el RAW264.7 Jskos 03, ly MTT s 5 13505
b ol 5 8 o
Sk 08 ol 0 &S NR g MTT  sbecws LS o
Sl s SGosh loy s w0 | 00y o sl
ol e oo leay cwl viability  Sleossy aseis sl p
e Bllae Dot Jsho 05 00,0 b oniy i (5]
‘_,’szbom)wlu.iwkblwafwl ‘;b)owLob;@
L s 655 (el 5 0 g 0 5o b 5 bt o Shee o
olats o (Vitality) Sl b Slo @08 0 Jle 4
a5l am icwl bd mad 4 s pladil ogon abl 0ul
b Ggmmilimgas 5| oSy Cond 4 Jokor Ggmniligun
OSer Jolowo 5l s 0l bgloie waly o 0l S5, 4
S92 g0 sl Jokw ol Jane [Lei pY 4 Cuond SO ojlailay
3o el I8 olows .au0 )8 o leds Jawg 9 Blibl 4> 0 (o

() akl)) 0 aslre LS 255 4 2l oo 5o
C=NX2x5x10*
Al e 0 b Jhw lawgie oluss : N



http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2019.8.4.14.0
http://journal.fums.ac.ir/article-1-1695-en.html

‘!g’:’ WAV Oltnss [ £ et | padn b | Ld (S pole ol K15 alrs

oo 9 olxiaT dogioze

[ Downloaded from journal .fums.ac.ir on 2024-05-05 ]

[ DOR: 20.1001.1.22285105.2019.8.4.14.0 ]

Jloel o859y Moz g Slpis 9 DNA sl 5 o2
Olsieds g o)ls oleadl comsg L Sl bLs,INO .wiS o
&5 ool cBls Az g b w8 oo Joe Sl (ile S
ey G4 93 58 lo by JONO (o) 23550 23 g Joboo
ol lelas g e

doys +/0) Griess Byre 5l eolaiwl L NO  rouiw
RVOIPIPRIRE o g Vo \\ B B IRVESIRY R PRVOW) I WU V1 1 P9
e 9 (JeedS Sl sl 0o )0 VF IS0 (60
sldshe g5, @b 285 pbml mow oy ol
10+ e VOB ho glacdile bons Les RAW264.7
Coro by iz Jobo glas jl sl VpepSen Yoo
il a oy, mbe od 5eh il aids V0 e 4y YO« -
DMEM cuS e LY ) e @ alflos & goa
oS Byro 5l p e diged o (gl .ol 5.8, high glucose
2ol wds wias sl el lbdage el g adlal
A ouilgm oy TRVl s e egil OVe zos Jsb
e Cu s calizee glacdale 5l eolaiul b lojen (YO)
Laiges ;o d92ge oy cdale g paw o jlailinl (Soie
20,5 (e
&bl LT

Xt g0t mls g wo S 1S5 )L aw PBla> bl je
dle s 5l esliiul b yol> addlas glaosls .ois 3,5 SD
il 890 (g o g oedly JBLS (951 9 Minitab v17
b ab S L s s e P< /B b gl s 5 )3

omb slacdale o a5 Wl asin odd leus sladiges o
5 Sl i RAW264.7 Jslus 00, ple g olasd pisidle
3,08 89> g 55 K562 o, sla Jokw 5 6 5YL olaws ] FRLY
"ok o515 Va9 Sea Yoo g V00 N e e wy clale (I3l
5 K562 00, o515 g olaws ] Jlss 4 g RAW264.7 sla
Jla> Vgeg Sea Vo v clale )3 a5 olaisS 4 b oo 205
O J55) oo Jolw ooy 90 y» Slows

axy K562 Joliw 08 6l MTT G sz S
oiiShe b ook Jlowd RAW264T Jals b & yglowe

03, jlawd Sy pigide cdale ol58l L as ols lis s

K562 by slaJsbos o3, Sl o500 RAW264.7 Jslos

2 o 3l o il (sla sl MPO (e ioni
plxl Jolpe (Y1) 02 (o b Jsho o Sdos 4 g0992 b ol o0
Jid 7,5 a4 RAW264.7 Jsls (ol MPO o5 it
L ocelo VP Goe a4 Jsho XNV T olaad :0dpdy &g
WYoog, oo Yoo g YO+ Nee VO B oo glacdale
“Jske 29y @le wad lags Al YV ool 5o gl
Sae YO Ceyw b g o Joko mhaw I RAW264.7 la
Dygody SBlE e g5, mle 5ol e Ul 4d8s VO
cos @ dils U cll 4 ] 5,8 Ve e 4 alBlas
039 deSn Joloo Sl g Se A (e 5 Jiiie
Joloee 5ol adlal os, mle 4 Yee o +/YO (H202)
J> DMSO o VE16 55 TMB 5l ¥ss Lo ¥/34) TMB
Glod ;0 adBo B (gl g adlol diges oy g, S0 VY o (0
Od a8lal 1o Colesye Wud 4SSl o 5 sl ax o YY
Sl b ez g Yee 99 HaSOu Jolore 5l 2y S O
2 Y by gl FO° zoeaob 50 (659 @i Gl
s YgegSen Vel o jlaibial (poie (sl s )5 2l B
(2.5 and 25 milliunit/ml HRP) (HRP) jlausl,, o,
G b iz 0 Golas leieas MPO cdled g oola!
MPO cdale culyspe g ol awlrs HRP o jlasbin) sove
(VF) 00,8 s o sl s Loy

29 5 09 &1 LT SO i 0 g (e i
RAW2647 slo Jobo 13, ol

a8 el obigS yacdos b (g8 wlaS| S x
~poe 3 Gl 50 )1 (egiie (loarlion 5 Slsls
Joe ployple Js:lge S plgreas NO oy (Sjglo sla
ibgize 23S g Gk S 1y 993 Sl 5 e
S ot S5y o 3 NO 38 o Loty 58l
Ol o o (sl i ;O NO (glas Shos 5l ls (Sglie
s 295 o 9 Sy (29,500 WD gy ngnd BT 4
S gad 0 )Ll 522809 s § SemS g BT 5 (o
&by Wiy oo 5 Sl by )3 5 ST G0l S LS
5 07 (Jobo a5 sz sl () S ooy b by
0l gm0 s lgs o NO ypizman S alsis | Gliaslie
=Son b suaiegys 4l sladauly 5 ools STy
labanly ol a5 aas JS5 1) (g5 denSlss 5 Cu s
Slopadplio 2 556 Gk 5l 1) 055 S gigian 5l

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2019.8.4.14.0
http://journal.fums.ac.ir/article-1-1695-en.html

[ Downloaded from journal .fums.ac.ir on 2024-05-05 ]

[ DOR: 20.1001.1.22285105.2019.8.4.14.0 ]

Sl sladgln s2 JUg 5 lo HSI w2

WAV Olin | £ osledt | prin Sl | Ld (S p oo oSty alos

100 pm

150 pm

200 pm

oeisdle b s Jlod RAWZB4.T Jobo b & pone 5 s el YF usinnils oSy Sn 15 53 KB62 03, (sla ko )3 90 -1 JSb
(K562 Jolos sanmolis (S 2ds s RAW264.7 Jolus saiaojlias o5 (idd) (el saiiags X40 SliF )5 L o uSe)

0.8

0.7

SIP LI duo)yd

0.6
0.5
0.4
0.3
0.2
0.1

0

50 uM 75 uM

U""B"BL" - Lale

100 pM 150 pM 200 pM

ssims Lt Sglite g MTT e s (puigdho b st Jlogs RAW264.7 Jobus b & pglome 5l ans KBB2 Jshos o3, 03 Jlas woys =Y 1003
sl P8 el 43 s e B

Glosire glal Syl (5,58 iz 3l 558 slaeg S oy
ok 03, a8, e YL (P</0) Sl v
Glp o oass Vaes S Yoo clale o 55 RAW264.7
3 e K562 Jslw 00, (ym o Jobw 0 Jleo polie anslis
03,b pigdle b oo les RAW264.7 Jolo L & gle
S5 o 905) 5 owigde b oo et RAW264.7 Jslu
o el oo (yge3T ol 5l eelamoas z=ls ol ol ool

journal.fums.ac.ir

sk 03, 0, Sl duo sy (P [+ 0) i3l

~ebal sl ol sunlive Yges See Yoo clale |5 K562

ORIBIL (Js w05 (55095 05 Cools i 50 W36 adsl sla
03y Ay (SoiS lae Ceold e p gdle clale
() Slog05) o 009381 ilb
03, @y MTT cuss Jlos o el g )S (y5e5]
oo s b b5 o 5 alflaz RAW2647 Jols



http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2019.8.4.14.0
http://journal.fums.ac.ir/article-1-1695-en.html

l‘g’:’ WAV Ol [ £ o5l | piiin Jlo | Ld (a5 p ke o815 alons

Obled 9 ylxiaT Aoguaze

[ Downloaded from journal .fums.ac.ir on 2024-05-05 ]

[ DOR: 20.1001.1.22285105.2019.8.4.14.0 ]

by o il S el s
bt RAWZ647 s 3, slyt oigdle (oS 55
090 JyuS 098 I i Hleud Coxi slrog S 5o (gl e
Yoo cble 0 Caemw i aSggma (P<e/+0)
B chile oSS gy Sl S g 0b 0s Vgeg Sis
33,5 oanlive V509,50

Ay K562 Jolus 00 (o ¢ Jokos oo polin annlin 5l
03l crigdle b ost Loy RAW264.7 Joloo b & glona 5|
s o0 09851 5 crmisdle b ond Lo RAW264.7 sl
o)La] )LMLA QﬂA)T w‘ )‘ OMTW.)AJ CJL\) U.QL...»‘ » O eolaziwl
f(P<‘/‘a) 094. ).Lo LS)bg_s‘."u‘ a.la_....v 9 Z=—ﬂ/f\cq Uﬁ‘)i
Q2,8 a0y (migdle bond Hless (Jobw 03, g0 50 (Jel
L oad Jlog RAW264.7 Jslo 3, sy Jsho Caans

39555 3 5551 sl Jolw o319 cwlbicy; ounlive
a2 K562 (Jgkuw 03 5y i ygld DgSuwg ySuo banwgi
crigidhe b oo Lo RAW264.7 Jobu b & yglxo |

cladsls sl lopY (g5al S5, Jolpe ploxil 51
saalice il 16 oS S 3l 00liiasl b o Lo g 2

(P<+/+0) 39 yho gl sme mhw 5 Z=-9/+00 (yg0;]
A ke w0y Gl (B8 ey sl e yo (nl b
) lee o ys ok 8y Gigdle b ol e (Jshw 00, g0 50
D9 yiaS yuigide b onds Jles RAW264.7 Jslus oo,

Sy g8 5903l 5l Jgke (plbian 5 0y owyp jslaten,
ok 08, a5 ol [astine gly jebodas .ol solaiwl oy Ly 5
L oads s RAW264.7 Jobo b & jgle 5l o K562
Loy slee o yd o iVL Ygeg S Ve o iale o (dgidle
Olie (YL Yaeg ,Sie YO clale o .cils JouS 4y o
bl JpaS @ Cans 1y o,

@Lo ‘S}m]—t—iﬁ) )‘ solaswl b G’glw Carount U““‘*"
L & ygloo 1 oy K562 Jolw 00, sl (NR) oy Iy
o9 b ouds jlows RAW264.7 ol

Sl 05, p e Jlas o Joke Coen mls
oS Ls K562 (_leu 00, » Q] ujjlm B RAW?264.7
03, y eowigidle Zhale
K562 ‘5'91‘..4 o.b) ).ucjj).o wa‘).s‘ [ RAW2647 (5|9l—“4
K562 Jokw 05, 5 Coroms il 00 yiaS 45 Go0dy 098 oo
Yoo cble o e 3l VL 5 Yseg,Se 00 ild 5
(Y 5loged) b oy Vgeg e

ol b as ol slad o,y e s

0.9

GIF Lo o,y

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

50 uM 75 uM
oigile il

100 uM 150 uM 200 pM

By oy, [Vl o lawgs 0dz liae (wlol n RAW264.7 Jolos b & jaloxe 5l o K62 Jslos 05  (pigide S sigiw =T 410403
ol P8 a1 lo pme BB oaumo lis oglicie

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2019.8.4.14.0
http://journal.fums.ac.ir/article-1-1695-en.html

[ Downloaded from journal .fums.ac.ir on 2024-05-05 ]

[ DOR: 20.1001.1.22285105.2019.8.4.14.0 ]

7
ol s slololas 52 Sy 5To sl asi WAV Sliea | £ ol [ s Jla | Ld (Sigy 0 she ol K515 aloes

9 &b 0 HlowwsSTyale wdgi Glime i plod 50 3095 Sigsl ladshe doys (¥ JSE) wo S

RAW264.7 sl Jolw  sun! sladse aoys g JyuS oF 5l o b)les
e o 1, RAW264.7 Jslo o3, MPO ol ¥ loges 5 39 Sglite jlad Cod glaog S g Sy 09,5 )0 ey
Cale il L ans e lis S 09,8 b jla coi 0,8 Vot slesd 4 bsie () 00 5ml sl sl ol o iy
MPO ¢l 550 RAW264.7 (sl Jsko 5 5i5e Guigidle 392 Y g9 ,50s

O pm 50 pm 13l g

100 pm 150 pm 200 pm

oo b gm0 KBB2 sl 03, 55 Sutus5islh s Sen bass (535,55 5 S35 slasbo (ol ssalis =Y S
XA0 SLoicS 5 b b o) wilools (Lt caelis YF sy (6555001 et 45 aieed 05 (Lo Jshos s (o Jshos - crmigidle b oo Loy RAW264.7

(wl oA s

35

30
X

z 25
E

S 20
o

® 15
I
3

v 10

5

0

50 uM 75 uM 100 uM 150 uMm 200 uM
gk il

ol P8 oy o o e BB caimolis gliie By > . oyigde b jlans cos RAW264.7 Jglus 00, ;0 MPO colled 50 =Y 510905

journal.fums.ac.ir



http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2019.8.4.14.0
http://journal.fums.ac.ir/article-1-1695-en.html

‘_‘?}’Z’ WAV Ol [ £ o5l | piiin Jlo | Ld (a5 p ke o815 alons

Obled 9 ylxiaT Aoguaze

[ Downloaded from journal .fums.ac.ir on 2024-05-05 ]

[ DOR: 20.1001.1.22285105.2019.8.4.14.0 ]

Bk 5l Ngd Hgegs dnwgd Sl g 00, S Ty jsey S ln
Boes a5) Wb o slasle bslie cones 5o
Jske Slyisar (IS jobar (Cosladedy s 9 bocamsise Jolt
S aS e S eesi e Sl pees 095 e
Sr509 SLadobe Glojed SuiS oS Celond (atiie o554
Slo i 8,90 50 Lol s co oS | lag] iS5 59,5 b
Sledbl 585 S — 6508 Sladshe ST le mandilSe
2 S O ygods azsl aS ol o dalllas ol e SIS )

St plo aliwgds 00y )5 odaline (558 258wy e 2
MTT sl bl oo, lyigs cails y o guls s 0l
Lol Sh o 3B SLe ool So3el98)00 Oliis 5
Pogre yrals 5l S (Koo oo gasdllas o igde
JI5g 5emsS e ol 589 St laJohe Sl slaca Ll
o5 ool (nl )0 Gnled Glacelll 5 (Sdplie collad o,
K562 (cla Jshos & jslms 5l Lol zlis lojam ssbas ool
Rl 5l e (93 o igdle b oad less slajleg STe b
K562 slaJsbs 51 5L5,5Le sladsbo sulom 5 Sidg 5 g5
Oluy ces o b ek ol Sleodsy duo o aS (5 gbay o]
Voo il Lo Jlow olajly,Sle Lagi asie ysbas sy
Ole (i S sbas Sl RalS iy 5 Ygeg e
3y 5o b ot jslme K562 (sla Jsbos sleoni; yo sials
éj.wo.n saslice u.us.:)l.a )‘ )yj.n 9)&4 Yoo l) 03 )Lo.».a
VO 5 00 awgie ol b oS Slglis Sl usSas sbay
Sglie cold zol Wload jglre uigdle 5l Ygeg S
a5 a3 oo LA Hles (e slagliy Sle 4 S (05 e
S yslms 3l et sk ol Sl ol i3l 5l Sl
K562 )l jon oS zolis 5 Conly e 10 . Conl pigiMo b
Do clocdile o (puigdle b oad jlaws $Bs,5Le b osds gloe
5 oo Ol 425 BB Gl 5l (ST Vg09,S0e VO 4
5 Lyl ) sl 0351 K562 (sla Jslos b (slaco Ll L
Yo 9 0+) u—ug.:)Lo u.«.sl.: C}Ja.u S Sl ool uL“*-’ C"L"'
2l lailey Sle 3 Shoe Cusl 4y ymie (Yses,Se
PV S @ laclale 35800 5)905 Slagbe A S

Vv

09,5 Loy Zedlad l5ee (e AT ggouiay il alS
A oayd Ygeg,Se Ve v jlad Comd CAle bog )5 0 S

29 5 09 &g LT SO i 0 g (e i
RAW264.7 v Jobw 29, 2o

Ol el S5 5051 51 eoliinl 5 (55l (slayoun)
Sloog Sy (6 lo e Dglas ST S s o (e ol
cdale Ll b Ll (p>0.05) s,la JpaS b s cou
O reS ASgemsa cdh el NO wly plie (aigidle
J9az) Conl Yge9, S Ve o dale &y bgy 5o NO w5
.Q

Sk 05, 3 eadady Wl S clale )y Y Jgo
(P<+1+0) sigdla b lass cans RAW264.7

(MMOI/L) wslust G i s (UM) (pigiMo il

Y/AVE-/AS o oo
AREI N A 5.
VARERI A1 o Yo
£I1AFE. FY A Voo
FIAYE: YA A V0.
FIVEE VA A Y-

Ll P e i ol cire BB snis lis glite By >

S S Al g Cxy

Sebo b slp (SIS ceal Zwly (o adgl Sl e 50

02 o 3l Gl ST sl Fie sl Jelds g
OF oo e g Sl 2705 b Ll el 5098 sl Jsho
8,5 S jaeg a4 bgrye slasls Sle g (SIS e s
0 039 S piny g lelST Sl sl 55 s e
e Wl e Lo fidg s w2 g Bs,Sle pa (VF) 005

14 - Myeloid derived suppressor cells

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2019.8.4.14.0
http://journal.fums.ac.ir/article-1-1695-en.html

[ Downloaded from journal .fums.ac.ir on 2024-05-05 ]

[ DOR: 20.1001.1.22285105.2019.8.4.14.0 ]

o s Sl sl 32 59,5 Loy w050

\V‘\VQLLM)'|ia)L~_Z|r.LiAJL~Mﬁﬁrﬁe@\zw@

28l plerty Glagly Sl by o5eST Ol sl IS0,
@ wsl gl mle Glsa (YY) 205 0 adsi (MO)
Ly 03,8 13l (5y9095 sladober Jod 5l 2l slaJsho
w2 e MTOR o3 51 Jsko 215 slo s 51 (5 2 (5510l
S5 Gl S5 VY) 05bio Sses Sladshe ;ST S iy
ol3T sl JGol) bawgin g sl polie a5 o bl 51 Jb>
a sl Sle ol 05 )M Lalyl )5 oS (59,05 9 (5]
355 45 sl LS el 0T 3 Sy 995 o 0030 M2 o
5 il sla sk ;5 ol s slxsl § DNA 4 o] e
(YY) 005 o0 0ame 8L slo Jobo o3

Copde g Sl 3 (goe B glonnST slronyy
il el Jb slaLds g oy ol adsl ol
)00 g S 02l (59, (oo D1 &S Wigd oo gilannS]
WS e Sl e LoLS Sy ¢ 8l ol o ROS o s
orl 5t o IS o Cglim 8l sl o & |y CopussSJ a5
L Jbigail & (Saienzr 5 05 oo il ], Cunngign E9L ROS
S w2 SlF1 G S8 nlple s o (I8N sbs 5s
A i | lanrassS) gl g plackinl wilsi o ROS o lgs
2 omsdhe Sl a4 YoV e Jlo o ol San  Choi (VF)
RAW264.7 Jsls o3, ;5 IL6 5 wluSl Ky olgs
5 Sy denST agi puisdle 45 ol lis b sl
sodobe ;8 (5 Ghex 5 5 (msiy) chaw 99 2 01, IL-6
Syl aslllas s b a5 (F0) WS oo S o RAW264.7
Syl Soles

R gl S b (sl s laguly Cogls
5ham ohgt alacoms) Glojs sl gy, (n sl
beiss? sladske g S0 p25 sl e (gl jie addss
D9b e drogh (ol igigel CSlae b (oS 5 Sloyo sla s,
JB B> dln plla @lpdsel Glaghy) s92gcnll
e @310 i g (2l s (pl Sle aits (B 9098
0 o Db elel p9egi (Brb 5l el Gy (e
0 9o Jle jsba was 339 Sl el L ) 095 Wl
sigisel 0,55 S il 1) 093 (xhaw lapi sl Wlgs
poe Vb 55,80 Do b bl ST aslon b g and s
ladsho 0925 bl @ wlgioo (2l isisel 4 colis Eoby
s b il 3 VL Ulg a5 wil ol by

15 - Haematological

journal.fums.ac.ir

Rl ol pRals 4 e (L] llyd s gl
0,5 K562 ola Jslos 5l Laslis SLe

bl LYY Jl o oK 5 Phiphatwatcharaded
& wzil ole RAW2647 sl o5, 5 MTT oo
Ygog,Sua Yorr gVeve Bdee YO+ slacdale o gl
Bee g YO+ YD SV lacdile s usde Jdgio
B 5 YO AV glackale o Hoede Juwl g ;Ys0g,500
Jobo 00y Gl alS S aigSae Vgeg,Ses
Sl b L mls (YA) 0,16 LPS L oSS 5 RAW264.7
L 565,51 S o0 e 4 wli ol g ol Kenlan asllas
LMTT cas Yo Jlo yo o), ¢ Szliszka .ol LPS
Ll 5 e RAW2647  Jolu o3, ln
as ol plas mlbs .adsls plxil Neobavaisoflavone
9y » y¥ees,Se V-V cdale o Neobavaisoflavone
3555 o a3lig Sle gl 5 2B (6,3b Lashe Sl
s Lo B LDH g MTT L (alejl 550 0550 slo ok wo o
aS o, (Solos be Slalllao b 50 gl (] (YA) 090 0oy
el Dglaie Jlewd gg8 e 4y Ll

Mg oigdle Mg ss Gl sbadsle 5l Sn o
o b JUs 4 1) ROS) 5ens] S2iSTy (sladisS
2 ssmsl el ol al s ol (al8l (6,08 e oy sLiS
350 S Fas / Fask by maw opl g oogdle (Y4)
sl ;5 ouigdle bawsi sl oyt e sloa>Ly
SEA Ll ale Szymls n slap)s a5 b s> Ol
sl 5o o3l addllan g Lo asdllas ol oo (F)) 2L
SaisS adgi s jo Dol Lol il oays  Salen Sl
Slo S5 ok 08, 50 Dolds s 4 s (7S SiaSTy
sk

RAW264.7 o Jsho » JSoe oigdle clale jiol38l b
oYl &S (sgias il als NO 5 MPO colleé 5
o s Sl U g, 35 J 55 09,5 e 4 ol e
ol os5d i Olalllas .0l 000 Vaeg ,See Voo g VO
8 535 5 ieeST oli] sl JISisly GV sas Sl 03,5
33l 5 i 4 e wisd o g 55 S e slaJsho Lass
slate o b g Sl jsbay al walys (555055 sloJsbos
Gezes 9 BlaST S5 08 Gliee S8 a5 oy e SlaS 4y



http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2019.8.4.14.0
http://journal.fums.ac.ir/article-1-1695-en.html

‘!g’:’ WAV Oltnss [ £ et | padn b | Ld (S pole ol K15 alrs

oo 9 olxiaT dogioze

[ Downloaded from journal .fums.ac.ir on 2024-05-05 ]

[ DOR: 20.1001.1.22285105.2019.8.4.14.0 ]

2wyl ol 5 aae aslipbly 51 (cise ol dlie cpl

Ol aiaS o Gudss ol ol alS el Kaagh

S8 a8l g bl 0,50 0 V=000 a5 L aeg,l olRisls cimghs
R4

&b Pyl
Al 08 S5 el |y gxdlin ol A5 md o ss

References

1. Mills CD, Lenz LL, Harris RA. A breakthrough:
macrophage-directed cancer immunotherapy. Cancer
research. 2016;76(3):513-6.

2. Morrissette N, Gold E, Aderem A. The macrophage-a
cell for all seasons. Trends in cell biology. 1999;9(5):199-
201.

3. ordon S, Martinez FO. Alternative activation of
macrophages: mechanism and functions. Immunity.
2010;32(5):593-604.

4. alli SJ, Borregaard N, Wynn TA. Phenotypic and
functional plasticity of cells of innate immunity:
macrophages, mast cells and neutrophils. Nature
immunology. 2011;12(11):1035-44.

5. Sinha P, Clements VK, Ostrand-Rosenberg S.
Reduction of myeloid-derived suppressor cells and
induction of M1 macrophages facilitate the rejection of
established metastatic disease. The Journal of
Immunology. 2005;174(2):636-45.

6. Weagel E, Smith C, Liu P, Robison R, O’Neill K.
Macrophage polarization and its role in cancer. J Clin Cell
Immunol. 2015 (1);6:338.

7. G eissmann F, Manz MG, Jung S, Sieweke MH, Merad
M, Ley K. Development of monocytes, macrophages, and
dendritic cells. Science. 2010;327(5966):656-61.

8. A rnold CE, Whyte CS, Gordon P, Barker RN, Rees
AJ, Wilson HM. A critical role for suppressor of cytokine
signalling 3 in promoting M1 macrophage activation and

0 )R el s oyl g 4y g allls el
olyod 4 ol igigel S5 slagdsy, xS0 W aus
-asls asalys (60 @l (i g Slesosend (2l
oMl EBS o et 5 Esiie slo il ajlég Sle azx ST
il s gl pdyila] coale cde 4 Lol wiyls

ol glao Sloe plmil o Gl L (55UsS sle,giS
50 55,51 5l solaiwl (gl wilblizee 5,505, SO W o
)50 3 e Slidodd ol Hlaide b g len Glejo

Lol sy o0 S5 42 (55978 3B ,SLe codlad 385 slapilSe
1 0 INVito Lol 5 3lbg,Ske slo ol (zel il
dog Geye sk (sowsl Gloys 53 (gdle 5l ool

D9

function in vitro and in vivo. Immunology.
2014;141(1):96-110.

9. Prokop S, Heppner FL, Goebel HH, Stenzel W. M2
polarized macrophages and giant cells contribute to
myofibrosis in neuromuscular sarcoidosis. The American
journal of pathology. 2011;178(3):1279-86.

10. Verreck FA, de Boer T, Langenberg DM, van der
Zanden L, Ottenhoff TH. Phenotypic and functional
profiling of human proinflammatory type-1 and anti-
inflammatory type-2 macrophages in response to
microbial antigens and IFN-y-and CD40L-mediated
costimulation.  Journal  of leukocyte  biology.
2006;79(2):285-93.

11. Bowdridge S, Gause WC. Regulation of alternative
macrophage activation by chromatin remodeling. Nature
immunology. 2010;11(10):879.

12. Mosser DM, Edwards JP. Exploring the full spectrum
of macrophage activation. Nature reviews immunology.
2008;8(12):958.

13. Pollard JW. Trophic macrophages in development
and disease. Nature reviews Immunology. 2009;9(4):259.
14. Alahari SV, Dong S, Alahari SK. Are macrophages in
tumors good targets for novel therapeutic approaches?
Molecules and cells. 2015;38(2):95.

15. Quail DF, Joyce JA. Microenvironmental regulation
of tumor progression and metastasis. Nature medicine.
2013;19(11):1423.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2019.8.4.14.0
http://journal.fums.ac.ir/article-1-1695-en.html

[ Downloaded from journal .fums.ac.ir on 2024-05-05 ]

[ DOR: 20.1001.1.22285105.2019.8.4.14.0 ]

o SLadghn 3 59 5lo H31 )

WAV Olines [ £ o5l | priin Jlo | Ld (S p ke oKy alos L7

16. Galvéan-Pefia S, O’Neill LA. Metabolic reprograming
in macrophage polarization. Frontiers in immunology.
2014;5.

17. Thomas J, Badini M. The role of innate immunity in
spontaneous regression of cancer. Indian journal of
cancer. 2011;48(2):246.

18. Apostolaki M, Armaka M, Victoratos P, Kollias G.
Cellular mechanisms of TNF function in models of
inflammation and autoimmunity. TNF Pathophysiology.
11: Karger Publishers; 2010. p. 1-26.

19. Srinivasan V, R Pandi-Perumal S, Brzezinski A, P
Bhatnagar K, P Cardinali D. Melatonin, immune function
and cancer. Recent patents on endocrine, metabolic &
immune drug discovery. 2011;5(2):109-23.

20. Lin H-Y, Juan S-H, Shen S-C, Hsu F-L, Chen Y-C.
Inhibition of lipopolysaccharide-induced nitric oxide
production by flavonoids in RAW264. 7 macrophages
involves heme oxygenase-1. Biochemical pharmacology.
2003;66(9):1821-32.

21. Repetto G, Del Peso A, Zurita JL. Neutral red uptake
assay for the estimation of cell viability/cytotoxicity.
Nature protocols. 2008;3(7):1125.

22. Zhang J-H, Yu J, Li W-X, Cheng C-P. Evaluation of
Mn” 27+ Stimulated and Zn™ 27+ Inhibited Apoptosis in
Rat Corpus Luteal Cells by Flow Cytometry and
Fluorochromes Staining. Chinese Journal of Physiology.
1998;41(2):121-6.

23. Pulli B, Ali M, Forghani R, Schob S, Hsieh KL,
Wojtkiewicz G, et al. Measuring myeloperoxidase
activity in  biological samples. PloS  one.
2013;8(7):e67976.

24. Froushani, S.M.A. and S. Mashouri, The Beneficial
Effects of Hypiran in Ameliorating Rat Model of
Ulcerative Colitis. Zahedan Journal of Research in
Medical Sciences, 2018(In Press).

25. Hofseth LJ, Hussain SP, Wogan GN, Harris CC.
Nitric oxide in cancer and chemoprevention. Free Radical
Biology and Medicine. 2003;34(8):955-68.

26. Allavena P, Sica A, Garlanda C, Mantovani A. The
Yin-Yang of tumor-associated macrophages in neoplastic
progression and immune surveillance. Immunological
reviews. 2008;222(1):155-61.

journal.fums.ac.ir

27. Komohara Y, Fujiwara Y, Ohnishi K, Takeya M.
Tumor-associated macrophages: potential therapeutic
targets for anti-cancer therapy. Advanced drug delivery
reviews. 2016;99 (7):180-5.

28. Phiphatwatcharaded C, Topark-Ngarm A,
Puthongking P, Mahakunakorn P. Anti-Inflammatory
Activities of Melatonin Derivatives in
Lipopolysaccharide-Stimulated RAW 264.7 Cells and
Antinociceptive Effects in Mice. Drug development
research. 2014;75(4):235-45.

29. Szliszka E, Skaba D, Czuba ZP, Krol W. Inhibition of
inflammatory mediators by neobavaisoflavone in
activated RAW264. 7 macrophages. Molecules.
2011;16(5):3701-12.

30. Sénchez-Hidalgo M, Lee M, de la Lastra CA,
Guerrero JM, Packham G. Melatonin inhibits cell
proliferation and induces caspase activation and
apoptosis in human malignant lymphoid cell lines.
Journal of pineal research. 2012;53(4):366-73.

31. Casado-Zapico S, Rodriguez-Blanco J, Garcia-Santos
G, Martin V, Sanchez-Sanchez AM, Antolin 1, et al.
Synergistic antitumor effect of melatonin with several
chemotherapeutic drugs on human Ewing sarcoma cancer
cells: potentiation of the extrinsic apoptotic pathway.
Journal of pineal research. 2010;48(1):72-80.

32. Choudhari SK, Chaudhary M, Bagde S, Gadbail AR,
Joshi V. Nitric oxide and cancer: a review. World journal
of surgical oncology. 2013;11(1):118.

33. Liou G-Y, Storz P. Reactive oxygen species in cancer.
Free radical research. 2010;44(5):479-96.

34. Radogna F, Diederich M, Ghibelli L. Melatonin: a
pleiotropic ~ molecule  regulating inflammation.
Biochemical pharmacology. 2010;80(12):1844-52.

35. Choi EY, Jin JY, Lee JY, Choi JI, Choi IS, Kim SJ.
Melatonin inhibits Prevotella intermedia
lipopolysaccharide-induced production of nitric oxide
and interleukin-6 in murine macrophages by suppressing
NF-kB and STATI1 activity. Journal of Pineal Research.
2011;50(2):197-206.



http://journal.fums.ac.ir/
https://dorl.net/dor/20.1001.1.22285105.2019.8.4.14.0
http://journal.fums.ac.ir/article-1-1695-en.html

W Journal of Fasa University of Medical Sciences | Winter 2018 | Vol. 8 | No.4 Ahanjan Meet al.

[ Downloaded from journal .fums.ac.ir on 2024-05-05 ]

[ DOR: 20.1001.1.22285105.2019.8.4.14.0 ]

.Oiginal Article ]

Investigating the Effects of RAW264.7 Macrophages Treated with Melatonin on
the Erythroleukemia Cell Line K562

Ahanjan M, Abtahi Foroushani SM", Afzale Ahangaran N

Department of Microbiology, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran.

Received: 12 Apr 2018 Accepted: 10 Nov 2018

Abstract

Background & Objectives: Macrophages have a variety of functions and different phenotypes that
are affected by the microenvironment. Due to the multiple functions, Melatonin can promote the
cancer progression or cancer regression in relation to other factors. However, there is no information
about the role of melatonin on the formation of macrophages in the tumor environment. The purpose
of the present study is to evaluate the effects of melatonin treated RAW264.7 macrophages on the
growth rate of erythroleukemia cell line K562.

Materials & Methods: RAW264.7 cells were cultured in the 24-well plates at a density of 6 x 10* cells
per well. After culturing for 24 h, the cells were treated for 24 h with melatonin at concentrations 0,
50, 75, 100, 150, 200 pmol/L. After removal of the supernatant, macrophages and K562 were co-
cultured in 1:10 ratio. K562 vitality was then determined by MTT and NR assay. The rate of apoptosis
in the cell population was evaluated by staining with acridine orange and ethidium bromide colors.
Also, NO and MPO were measured in the supernatant of macrophages RAW264.7. Data were
statistically analyzed using Kruskal-Wallis and Mann-Whitney U test (P<0.05).

Results: The growth rate and vitality of K562 cells co-cultured with melatonin-treated macrophages
was increased at concentrations of 50 and 75 pumol/L. Nevertheless, at higher concentrations of
melatonin, this process was reversed. The levels of MPO and NO were decreased by increasing
concentrations of melatonin.

Conclusion: These results indicated that treatment of macrophage with melatonin, especially at
lower doses (50 and 75umol/L) could remarkably increase the K562 viability and vitality.
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