gl S 1 pale 0uSLiils alze

www.journalnums.ac.ir

0909 0399 &N wilaio wedd 8L I S Ll 3 0 B O 3 9IL Carow gl
by 9 SO, 4 5ilgd

¥ 3dIld 3la o ! Guns w9 cwlis duwl ) g g yRlg> E9,8

Ol edel e oodlaol o1 olKzils o Lol dlll ol sty o o555 pole g (S a5 08NS ¢ o359 (555090 508 09,5 - )
Ol 09,0l o oSl ST olStils e palis woly (23555 pole 5 (S S oSS (555 (S350 09,5 Y

doddo
55 351l Capams 3 gty y2 3025 ()l 51 B 9 e el (el oS g3l

VAN YYD bl o fu,b
VWAAOIYY 1y pdy g ,b

Sy 5 Sl )0 il e o) Ko llate B 2l il slaasls oo mle el i s oy gik
Sg3 Sy ()59 pode 5 (S S 0g)F

. ol ¢ codlol ol3T o8ty o Lol all ol

loyog) g 9lgo el o N

Oebe 5 i AVY s b Sl O3 5 e &) e Ve g2 aslllas a0 618, af ::L
SVVFEN-AFR il

O3 SilsRis S W JrHS Jald 058 B g ol jsbay o5 YHVE YFA o Sy S

el lanligil 5 SO 35509l « olendigil - (g5lon o (703 «S35lamsil - (g 5len o abbasi.daloii@gmail.com
Soe 4 a0 VO U O ol b Jwd i (g9, sloasl A BY slo,l ST slass g voomax
39° 5% «Silore (reT 0y98 Sl Suielgm g (lend 048 0)5 ol ad 2] ida ) -
SEEaIE g o Selo FA Sl ladiges ol )5 (Slao 09)3 Giyb 4 (oo
Al Ay Cld il g plodl

st

3o g 5 lae, L8 cdl IL-# 4 IL-A hsCRP ACAM ,y0lis ols lis gl
05; B x_J.’é Q‘.‘)l) hsCRP U‘)""‘ .(P=’/” \) ol ij s&:.ﬁ.?ﬁ s 6&05;
055 & Comd i & Gilire i Seielansl 5 Silsve (el lerdsl
CL IL-A (rzmon (P =/ 0 1) 092 oS (55 2xe j5b 0 Sufolsnsil 9 (leertisil
(6 b st sl 1 a0 s S 5t il a8 o ol
(P=/++Y) 59y yiaS

Hb Sl elge (B Gl Jlie jo (gladloe ST Wl oo phite (s5l9n o Sl po3
Ml) il 559)515_\.» ) L.S’~L$"°"*° o).o.» U‘)Q 5.»[) Couw )|

Loojlgunls”

&y el 2l o gl gla L oy yod w0y I3 il

AA 1l TP by ¥ oyled Y 0,93 «yglis (S poke 0aSidlS aloe /1Y)



Ohlen 3 (Sogp (58152

N

SUA! gl 0,8 ©l)0eil Corouw 5l
Siled st (2 703 0590 SO Glaie b Ly

Ol gl Gigsy 285 J8 oy 9550 A slagy ]
5 Oy o3lail 4y atisly Ol )39l Bgye (o8 Coros a5 Sl
S8 a8 5 a1 o, S A Oles L(VY) el 50
Sl ogdlly f s Jole S0 39 (ome )5 285
1y o Gl b O cel ( By pe (B pin (2Ll
o Lo e dn B il og 4 oy @l slaplu]
il - Cansl 4Ll g0l 0 b jaim calises ol 3gil
Gial3dl L ROS aidsi (1 s el o, ly36i5 oo
5 el slageiiom b Jolss (7 ¢ glan ST o 5l
2 P g bl Jig)S sloog S 4 Jlasl b by 3l
Sl (peliy b s S Jlio plgie ) Loy (5o
Lo plS s adsi ial3dl 4 jomie WaganslSs ol (VF)
OBNF) 09850 55,55 b symml Caled 50 5 (b o]
51 B poebionsl sy Sl 5 0,350 sk Capa
9 ST S ad g Al o Sl (S a5 S
ol 8 e o] JLdoas 5 oad oloall (sla ST Ly
bz slodsSse asile Sledll slaulgule zolaw
(CRP)T C Sty opssg,— (ICAM-1) Jol_os
G 5 AL-7)7 7= S92l 5 AL-A) O A= (S ol
0y Shae yo P .OVAA) 00,5 8L cowl ol b
Selel slacd i ol e (ool slagn sl
Sl (Fgye ol slags o wiile bags Lo 51 (g5l 5o

(%)
950 B o 1 phaie (25559 Cudlad sde SIS
e Jale S0 alate oy pad Y 0) Gl o b l5S

¥ DuanJ

¥ Intercellular Adhesion Molecule 1(ICAM-1)
C-reactive protein(CRP)

® Interleukin 8

* Interleukin 6

doddo
50 O3l ol DY gz slawi alindS slaans b
5 o 2Uls Jds 4 onee 5l 4y (55UsS slaais
Obee 55 (1) Sl 4l (8l (olge (i 5,
(2l Sk oo Sleogas Jo 4y o8 S)dgl (2,340
Ul 59,3 4 azie (ples il o5 L i ge
) alasd 518 az g5 0 90 poite slajlislugil JoSias
30 60,,LS sloaol p 5l g0l slaws jo 0,85 &l 3456 (Y
(S gl Sy SYgmaze I (awg ab
Bo, b Gs—aren plioe b 5 2l mlo wsilug)l
Slgs g 4zl oo S o5 ol (28 Slge (55luo S
(i)l pslsd e igys SLaYE (el 5 4zl eanysis
B) Sigga oolitl g Sne 0t (sla by 3 Slyune
Lo s, 3l ealiil s Bl ggy oy lalllas
5 L 255 ebiend Seiliw Haesd jskiie 4y il
o=l 3l 2 (A=F) sl oals loeil 0,85 Ol )39l o
3o Sl (e 0,85 Ol 3g5L a5 wms o lis ldlas
wdls o alide glaplail 69) 2 (somw I3 g
Sgasme (sdg0 > U 1, lay] 5l coliswl aline oot g il
5 sl LS Gacs Sy B (A0 +) el 00,8
ol (oo )3 ( By (S s oo Ol ST
LA 45 (6 ebdy Cuwl oulis ooly lis ld4iL alise
Ceodws o fre 53U 0,3650  Joku oo a5 ol ool
33 PSS gre osiS Ll (S 5 390 9 A3
ol s 9 g (il Oee2 53 (V) 068 o B o Slee
slas) ,o S3gh (Bype (ol oo S (o) @0
slaiiSly Sojglsilen slayiely wislby ol o
3 s 5 Shos S iyl ST ol o g

‘' Duz

AN 5l Y by ¥ o)l ¥ 0,90 (ypaliies by pole ousTiils alxo VY'Y



b Sl s asli 6, Ol)del Caou b
Gilar s (. yed 0390 Sy dlrio

Olep 9 (Shgh (5 y8lg2

Cilo W) (ogate solel g 00 pid GlAE ogr (w0
3 S 0dd dhual (Bpan Ol g 8,5 S1he5 4ils 5
Hoba e .aias 6,lagSs (PVC i 5l g 950l B )b
°5)j AW (oS 65L..wo 05; e A HQL@J
(0= 0) o809 96 L (55lem o 09,5 ¥ «(0=0) Ssler e
9l 09,5 ¥ 0= 0) oleond 6L L (s3len o 09,5 ¥
05,5 7 9 (1= 0) (olooed 95U 05,5 O (0= 0) Sojglen
Sl e Al SO el sl S (0= 0) 1S
Pyats Jedi (g, 4l 03 Dol 4 gy R 0
5 (99,0l axly oDl alﬂ Basls coln) Buie>
wols pll N Jgoo 3ok s5l9n 0 cryes SSS9n (luln
D (IS (59 axie 5o 5 (V7)

pole ouSlisls 5l Lol> Gadod jo oolakwl 0,50 0,85 0,340
5 lo Oyg0 4 09,0l axly oDl oljT oKiils iy
58590 0,355k el 00yd )5 (g5l 5 cm o Fr Olie @
B S e (o 0,8 Ol Sad Ojglore bl
hoeslaiul b G 5 055 ey genaST oo l508
Sl g Sl andl Bl 65 SoySIl osSy S
ol 5 20,8 Sl Ll adgi (s by il (5,90
S5S IS s gl 00 B T 08 3L
$b 5lep o cpped plol 5l s (YY) 0l ools auseis
ldiges (j9 & 4295 b a5 oloend 5 Suiglem o) )8
oy Bl i 93 &5 G55 jladie Bo)d Ve (et g
Y csbord 5 Sufgla oo 390 OF 2l 99 5 Wil
Sk @ e WY Cugi p2 5 lee 10 59y o Sy
ol 5 olasll ase ol 3,5 Slas g,
S hwg g ol Ll Sade obl 3 sle lielas
03,5 Al g oy VFISBIDVEIVY o les 05 L I

' Fusarium oxysporum

tlce gl sla sty alS |5 A 31 5 oassS
U 850 o ailize laazily b ol b (Y)-YT)
Bl )o oimg 4 2l slacnlgule » (oB))9 Sl el
i 5y gl o5 6 yeb 4 ] 0 155 L
Shaigas 3 5 il el sloasle 551 S
OPSL Geizmen (YEV0) lloe o3 JLo & (Sloe>
59 058 L3 6l Saen (el (AU (SBla> SIS
el 00 oy B L

b 4 dlaegils e SIS0 50 40 (s0gae Slalllae
By 3 ol (28,5 518 a5 gl 5o ls a9z B
2 LGS el adly (l Bl 6 Kedn jsb 4 Slsegil
i i itz slacdl g5, 5 Sl3gl e Sl o e
55 el sl 53l Bg e oodB olKtus o
Sllan azg b coul (65,0 Ll Coons 11 g
U0 L bl 5o 955 oy ol b agalye oo
P339 0390 Sl am (lerd 9 Soiolen 0)Eigl S
sl 45855 ploel ladlllas §gye g ol ptnins
S U (o) alllan pol> oo Bow Gl
Sy dlate b il ot glaasle o o3l
Sloe by 5 slao 5o Silera (o peS 0y90
g, 9 olgo

ol 3o &8 sl oltylojl )20 adllls S ragsy ol
Sl Sy ekt i IS e 55 oIS
Sl oad agd Sl Ol 5Dy e Yol o Gl o
Jls 5o 0g,mle axly ol ofjT oBails oKile;l
Job & ainn 45 0 YVOETD 3o nSolee b YAV
Max Vg Joo AND HT-300 ogase 4ij dawgs 5.8
o o o, b solitl widh e 55 3100g d=
O Syl as o booglailbinl bl s cod Blad g s

Loy fe U o cughb, ol 5 il ax o YO U Y-

QA 5l YF by ¥ o)lels ¥ 090 (ypulid Shp pole 0uSLisls alxo VY'Y



ohlen 5 (Sogn (58l

(-

2)

Sl sl ooy O3l Comouw G
Siled st (2 703 0590 SO Blaie b L

Al a8 0) oS eaijle A5 Jesdly gyl
Al (5 S oslasl (15l

ool 3l deyeite mis o b 5l Oliebl sl
E59 O0% b 4 ol an o eolaul Sy 5,00
Ol alie gy Sz W35 atie besh
Jeloi gesl 5l ooy S ol Jelse o Sl is
s s ooliisl (S omind 9031 5 adylo S il g
IS 0l a8 S el s P/ 0 9)lae ded jo (5hlo s
Lol 4 YT asess L SPSS (slayl38l o5 b s )be] Slidas
el yo

Lasl

% G5 sl iie Jlre Blzl 5 (oSlee ¥ Jgu o
Ll 00 085 Calisee (slaog S

0,0 ¢l 85,3 QJPT 3 cels FA 5 o= e 1598 ubb 4o
090 35 boog)S o 0 adlas 0y50 lacs, o)l
5 (0% 039 PSS 2 pS ke VO) el lao
DAl gt (0% (33 PSS eSSk Vo) ok,
>l a5 6y, Ol 005 b b g I e
ooy 2l alolidly 5 onts plomil BISE 05 oS uisn
axly sl ol ol CRP jyolie i plxil 5 5
@ Cowles 5 (SuSln copo b e n a5 80
2 o555 i Gl TL6 (o ys YA-RUS 5 oIV i
Ve g <YV Gl g (SasSTy oo b ) s
o bl des pr psSsSey) ol il TL-A (F- /97
CEL ICAM 5 (FVY-Y+ v+ o <Y ol o S5l

ool 5 ( SaSTn oo b il dee p o) 5950) I8
4 s ELISA oS 5l oolizl L (YAIAV-Y-+ o 4 <Y.

Silore o ped SS9 —Y Jgua

A Y Yo AN \ )
A ¥ Y- =Y. \ Y
A o fo =Y. \ Y
A 4 O =Y. \ ¥
A 4 A =\ \ I
\ 4 A =Y. \ 4
\ \ I SR \Y - v
\ A I SRS VY- A
A A 7o Ry \Y- q
Vo A I SRS VY. Yo

AN 500 FF by F o)l Y 0,90 (ygalias (S pole ousidls alxo VY'Y



b ol s asls p o Oly3gil Caomw pb -;\\ )
(R Ol)ed g (Shep (5 8le2

SileR s o pod 090 S Cllrite LS (\\_..

dilize slaog 5 50 Gudi sl puaie jlne Bl il 5 (Sl =Y Jgu>

ICAMt
Y/feE-/AY YVt VP YIYY£- /58 Y/FfE. /v /-y £ -¥YA VIPY £ </ - .
Grishes 5o 0,5 950)
.Y FIVO + + ZE T + .Af AV crn
OV £ /¥ INO £ +/V) VIO £ -IYA Yigg £ -\ VWY £ -/ Y/ £ /A - .
Gl 50 25 5i0)
AY + £¥f + + £O/0 £ Y/5F Y+ L8t
YYAIY £ YIA? AR A A YVY/e £ \/AY YA#[- £ YO0 YYos £Y/# Y#YIY £ VY -
Gl 2 25 550)
FAID £ ¥/5 FYID £ AT oY FYIBEENA VY- £ AN ERT o
Vo £ Fi50 16 £ AIY Y/ £ O/V) Yo £ ¥/ Y/ £ AIVO YAV £ 9/0 =
Gk 2 e85 55)
<8l ICAM pomen (P =-/38)) clla (g lo gse Olie mSlee o a5 0l lis lools Jdow g sy
09,5 4 Cumd (S3lo0 0 2 yed = Sa3glgmgil 09,5y LS e gloog 5 0 JLewy 5 slao, B cél ICAM
Sogad) (P =+/AAY) cilas 5o cme Sglds SG3elgmeil O30l @ls (P=rle V) cily gy Dglds (adss
Q) - elarigl 09,5 ;o B L ICAM ols lis odss

Golds oliendgl 09,5 4 Cund Gilepe (e

£
4

1y
i

(ke 30 0,8 580 8 UL TCAM
< =
e

th
*

HEEE

N -
p | =
R -

4

7 5 S 7 ¥ i
o 3% 3 o 5
i ¥ Er"ﬁ _\.;'5 A ff”ﬁ
& S o
3 ¥
4 3
= &:i'f

alise slaog S 0 dB COLICAM (e &l pss =) 510908
¢ orbioniigib 0,5 4 o jloline iglas # ¢l J S 0,5 a5 o jloline ciglas

5lsisr (2 y5m lorigil 09,5 4 S jloline slis €

@ lordail 09 4 Lo (lsm g (o pliandgil Olee (eSbe (o o5 0ls las laosls Jlow g 4525
hSCRP yoizman (P =/ \) 85 yiaS (gl cins b ilize glaog,S 40 sy glacs, s =il hsCRP
@ Cad (G5leo 0 2 eim Sielemgil 09,5y A8 Ly @l uizen (P =0/00)) Cldls g2y Dglds (Gubio

09,5 ,» 8 cidl hsCR ol las  oodsd (o)l

AN 500 FF by F o)l ¥ 0,90 (ygaliad (S pole 0uSlils alxo VYO



, S\ Sl sy oyl Ol)dgil oo 156
OlKes g (hsn (5 le (. @&

Siled st (2 703 0590 SO Glaie b Ly

P=2/c2F) 09 S (5)lo gire job 4 So5elengil 09,5

(Y ,loged)

(A 5 £ 50 L5 3L CRP

-
-
=i
Y
g
%,
%
A
G
<
¢
\{\
5
¢

cilisen sloog S 5 b COLRSCRP l5me &l peeis —Y o g

09,5 4 S yhline gl # ol S5 098 & Cond Sl ool

4 s Jolin ol € 1S3l 09,5 0 e Jolino lis ¥ 5 lonaisl

Slodis Cnyel 095
Sildsre ysb 4 (plandgil 098 40 S (55l9m (o5 Ole oSl 457 3l (LS Waosls Jod 5 45
O = Sedsnsil 09,5 p3 Lol (P =0/ V) og jeS aliee gloog)S o Jlwsy sloo, <8 cdl IL-A
Glsre Doldi So3glsngil 09,8 4 Cund (len o O3l @l (P =l 1) clble gy gl (Gudios

(Y loged) @ =-1FY) cuslas - elbondisil 09,5 o LA cél IL-A ol lis oodss

X #
I i #* i #*
R S

«
B T T

(4 bt 8 ) o i LS

5‘? \,2;1\, :a”'? 2
S ! 3 d 3
2 ¥ &2 a5 ¥ e

. & 7
57 3
7

alisee L5L5°°5,5 5o VJ.Q casb IL-A u‘):-‘ u‘).u.x.? -y )‘é}oﬁ

toboondinil 09,5 4 G Jlobne Cgles # tolles 7S 05,5 4 G loline oglasse

S5l 205 09,5 & Capnad jloline Doglis F 1Sy 550500il 09,5 &) s jloline iglis ¥
L8 cdl IL-2 ol sy ol las oodes Qyo)'] s (Y eSlee po a5 0l lid ooy Jd=d g a4 i uioren
09,5 & S Silape oS - (2lerdsl 058 0 Sog)S jo Jliwsy slon, B ol IL-F s

AN 5l YF by ¥ o)l ¥ 0,90 (ypaliies by pole ousTiils alxo [VY'F



b Sl s asli 6, Ol)del Caou b
Gilar s (. yed 0390 Sy dlrio

Olep 9 (Shgh (5 y8lg2

(F Jogas) (P =V + +) cudlas

th
ok

Cid elen s o8 4800 L6 il T
“
N

:

i

S = SAiedamgl 09,5 jo b8 cdb IL-F uien

SHlogire Dgldl Su5glangil 09,8 4 Cuns (sle o

x€

[
il

S

05,5 4 Camss Jlobine glis # ol 7S 05,5 a0 G lobine cglisi
)‘QL;M u3l.o.s € ‘AS.:)}'}».:&:L 03; A Cand )|«)Ll.!.¢ gjLu ¥ “_giLa.ou.uJ - 3.:[;

o) glie Laio g sk cyaile 0035 ol el Jskes
o oo 5 4Bl ralS o, 8 9 e 590 1 o lag]
S ST 5T Jalge coJlad zals § olad ol
Oy ool JUT sy 4 &5 lalllas L2l 005 o
SBT ol ail s ls gl slal o ogas 4 o3 slaons]
Al o oS Jlad Sl 5 adgs il 5l st T,
Sl 51 S Glgmie an Wlgi oo 0y ol (YD)
Lol o olyd ol Gl coml BT (6l oleiioy
ol o) s gL L bl ) 098 75kas (o il
s o wlgs o 1,3 0 ol a8 el ol 0ols
ST NI SN INC PN
S5 Glow & ol g Sl slans ] as Sl
POl g sladidl 0uiS 4y wilgi se el (nl gl

Gl eizres Bl B 2Bl 55 ] 59 L bLS)L e

Silep (2 2 09 A L

355U 5l b oo 8l Bt Sl i gl
! sl asls Gl L Sosglsn Sldel 5 aleend
gy 5 g, w8 CiL IL-# 4 IL-A hsCRP JCAM
o8 slaggm Jem a0, i S5l Coens 352 0o
O Glaa ] 45 05 b o 00l uns Lyl Loy
0953 LS 5 750 5 g ek slsé p ) loans
(il ot b Bl 5o Baes g 35luos 0]y (ol
5 el Jslse 5 etis psred DNA 5 o1 Wl o 5
4 dily W0 45 Cansl camliilin asiis slacolles
aib ol ojlasl g JSCi 0,355 gg5 asile alisee Jolge
cde a0l Jleisl a0, O3 il cowo Sl 31(YA)

AN 5l Y by ¥ o)leds ¥ 0,90 (ypaliiad S py pole cusiidls alxo VY'Y



ohlen 3 (Sogn (58152

N\ Sl G lh o i Wl )dgil caomw iU

Siled st (2 703 0590 SO Glaie b Ly

Sl (tolaST (ol 105 3k Sl Sler g DLy el
TNF-05 IL-5 ¢ TL-1 oyp2an (b5 aS onds aseice
Lacplgule ol acil co CRP i 0aisS podas Julse
Ol pl a8 (o0 CRP w5 4 ol 1) g™ sl ol
Sloline (2als a4y 398 Jalge s 325k 51 2y Yoo
9 &3l et — (ol (glog, 5 5 CRP
o Sl ol yomie Slem 0 (n T - Seilemsil
el b pllw Slsom sladiges ;o oy IL-A zolans
oS IL-A o el S .ol oo (5,158 0,850 Coomn
ol a2l ol yan 4 s lows sl sotee slaorolsy ool
OB 2 (o8)s Sla ed SIS ST lapecilSe (ogas 5o
Gk 3l (s Sl a8 vy oo A A TLAA Zolan
55525] Gl e 00iiS S 0 gl xS il o lass
ol 5o S Jslge (rals g IFN-y IL-Y Jo3 5
GalS 55 (55, 3l il oo el slo )5S 5 535551
IL- A as” il eols lis oy Olados ol anils IL-A
sledslw vy a8 coul SSUgeS sl S
o7 sbadsbw (JLbgasl sla sk alox 5l alan
o badsla 5 dajlig She y95 )0 latun ST slaol
sl Lrsgi IL-A 0505 o0 053 alae g Cagy ol
Lall oL oS Jalse 5 TL-)V TNF-0 calox 5l oS e |
Sz Gk sl 9 o)l Jlial (nlple (FF) 098 o
— 2ot 09,5 0 IL-A Zshas ol 4y Jelse (5l
ol 5l (S Grizren 358 y2xie S5l o (e
215 g0 (50,9 Dl yed b clB CBL A (Sl ) rals
oS ol abea 5l el s slacnSsnle w5 a8l
e slnbnle lo )0 FosS pw 2 a5 w3 ) -
o IL-# ol s, 5l 3 jo o Jls I L (YD) o)l
03 — il gl Log, § 45 3 cil ICAM

Sl 00 ooly )las 0,3 o3l e JLoo 4y oleadl Julse
1 0,5 oanlive 9550 l 55yl Bakos 45 a5 (F+)
sanlie JUT gl Jlaiml 435 Qilgh co s meailSo (0!

S gim ) 5o dslllas 550 slocdl o SISl 5leas
asb

Sl e 3l Ol ol oS gl (e
05,5 3 ods Bl hSCRP & ks (il oSty i
O S=39lemsil 5 Silaam (e (lentail
5 o9l 09,5 an Lo i Sl5
Otroimleor gl 05,5 55 8 COLIL-A 5 SG3glemsil
Olsmie 4 CRP ols olaardisil 09,8 ) Cond 55152
Oloe 4y 5 390 o olaiw] Soaimon Sl 2 ls S
Lo lon 5l (B0 e S e it 0aisS 950y o
Sl jod 09 oo aaS (Y)) Conl oals ools las 8
Sl o beplgtle sy als b peiiase j5b a0 (2555
sk g (Hlas s gle S5 gla sl o

5y Shae S5cts § (sredgmd] Camsbis Ligl38l b oaiions yol
S0 & Jl l b 3gd o0 CRP 28 9o ( JLbigul
F—ICRP 1 (loa o (n oS 43552 &5 Con (aSeiee
aJgl eldo 551w CRP v, oo i 45 (YY) 0,185
593 oo slacdl mhaw 5l pgens 5 Cnlacisic e
ol Sl Wi, ial33l saims Lt CRP gl53l .aiS o
9 (o) i 0l Solaiwl sgus ..x,.sLs dg5 aS
Lo, 5 ;3 CRP sl 55 ol 3adod jo (YY) cul
5 ol i (sl sine Gl Srialomsl 5 lomstoil
5l o e o B il elis Sg5l 5 S
aile olgil Lol (g JUsd ol o555

39U 5eiasT B ag) )0 a5 slaJdg 59 g Laslés Sle
9 O TolT JUSGl; adgs an ailgs o o ylo o

ol gizd o Yloisl cplpli 00,8 | xie 59,00

QA 5l YF by ¥ o)lels ¥ 090 (ypulid Shp pole IRCOWHCPTET WAL



b Sl s asli 6, Ol)del Caou b
Gilar s (. yed 0390 Sy dlrio

)

- Olep 9 (Shgh (5 y8lg2

5 Sigdse 5 alrend o) & N3 (B rae 555 (e
S obgy @l 4o ol bz glajes ;o ol 5920
Sy90 diae (ol 40 (6 dan Oladxs b e 4 .28l cuss
O glapladl plo (280 Gl g,y 55k 5l el LS
Eg—250 OIS Frbe) 9 @S e e Slp WlPiee 55
255 518 @bl 590

B s 5 0l i 3l gl b ggame o
b5 il o el slaasle LagliEl b o,s ls 4l )
phie $3lso (o Dl pod 45 duy o0 S5 g Canl ol e
el Jelos (S Gl Jlie jo (sladlre S wlgs oo
il S3slse 9 lrerd 0,8 DlyS 6L Cen 5l (L56
sk

(1048 g Sl

ol o plonil )5 a8 (ol 8l gl sl alws uo
Dl on (S19,08 5 ;Sid dilasens wilaiils (g K

Lo (o)l

Bl 3929 gl (nl 1yl 5o Bl )5 4o

095 Ao S (SilsR s (n e Seelaml 5 S5len e
50 il (gl e Dl SU5elgmsil 9 olieniisil
90 LS B CBLICAM (25559 Sl ped 75U L ala
Ol 5 wols Ll ped ;o Sl 00l ploxl aslllas
Sslep Jlg sl Sl o azan Ve ool las (YY40)
Olo,5 1 (69, VO2max oo ,0 0 L5 4 ol b auas
A g 5o glae, o Cl8 céb ICAM ialS 4 e
iz 0 (VWA0) )l g (gome Jl> (0l L (YF)
ICAM (5 olm = (soglin 0y yod alan VY Wil lis
(YY) cilas ghlosinn 15U cubs o, jo 8 cél
i e w8 L ICAM o Yl ais! ol s
Sl Sl azgi b g wiS oo ptd Vb Dals b DL o5
e 398 Vb Db b pol Bedod )0 S5lea o Sl e
kel Glo plenlw mhw iolidl 4 o NF-xB
Ol 365l aS canl oaid sols Las (YA) 098 oo
s ($5bo JUd o2 IL-F wiile el i slagyy Ol
s Ylas! ol b (P asas 5L NFKB LS
Ot B ez ge aulel (s5len o Sl i pol Brdo
pac an olei oo yols Gdod gl gase alax 51008
=lo = a8 U okl Gl asls Ko (6,505l
(5)_.50)‘..\_>| .QJS o)L{;‘J ) u..Sﬁ.l,..u‘ C?‘E_“’ O
35S o alled Sl i e 5 8 2l s

1) Soigdom 9 (oliond 0,853l Coronn CBlate 8 2L

adloe ol o) oo Sl ans las 5, ek
el Jslse (B Il e sloog S syl
Sy Sl 5 (ploead 0,5 Cons 1 2L
5 oot o8 S35 s 559 Al el S e

s L Ll a8 69k 4 C8)5 ol 5 |) Sufelse

QA 5l FF by ¥ o Lol ¥ 090 (ypulid Shp pole IRCOWHEPTETWAL L



S\ Sl s as bl g oy &l )dgib Coomws ;3U

QLY v | J
ORI A e ﬁ,ﬂ'\;ﬁ S3l9B st (n p03 0590 K Blae S L
References
1. Sun TY, Mitrano DM, Bornhoft NA, Scheringer M, Hungerbiihler K, Nowack B. Envisioning nano release

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

dynamics in a changing world: using dynamic probabilistic modeling to assess future environmental
emissions of engineered nanomaterials. Environ Sci Technol 2017; 51(5): 2854-63.

Tian X, Jiang X, Welch C, Croley TR, Wong TY, Chen C, et al. Bactericidal effects of silver nanoparticles
on Lactobacilli and the underlying mechanism. ACS Appl Mater Interfaces 2018; 10(10): 8443-50.

Kumar SSD, Houreld NN, Kroukamp EM, Abrahamse H. Cellular imaging and bactericidal mechanism of
green-synthesized silver nanoparticles against human pathogenic bacteria. J Photochem Photobiol B 2018;
178:259-69.

Duran N, Duran M, De Jesus MB, Seabra AB, Favaro WJ, Nakazato G. Silver nanoparticles: a new view
on mechanistic aspects on antimicrobial activity. Nanomedicine 2016; 12(3):789-99.

McGillicuddy E, Murray I, Kavanagh S, Morrison L, Fogarty A, Cormican M, et al. Silver nanoparticles in
the environment: sources, detection and ecotoxicology. Sci Total Environ 2017; 575:231-46.

Gaiser BK, Fernandes TF, Jepson MA, Lead JR, Tyler CR, Baalousha M, et al. Interspecies comparisons
on the uptake and toxicity of silver and cerium dioxide nanoparticles. Environ Toxicol Chem 2012;
31(1):144-54.

Korani M, Rezayat SM, Arbabi BS. Sub-chronic dermal toxicity of silver nanoparticles in guinea pig:
special emphasis to heart, bone and kidney toxicities. Iran J Pharm Res 2013; 12(3):511-9.

Shahare B, Yashpal M. Toxic effects of repeated oral exposure of silver nanoparticles on small intestine
mucosa of mice. Toxicol Mech Methods 2013; 23(3):161-7.

Huang YW, Cambre M, Lee HJ. The Toxicity of Nanoparticles Depends on Multiple Molecular and
Physicochemical Mechanisms. Int J Mol Sci 2017; 18(12): 2702.

Panyala NR, Pena-Mendez EM, Havel J. Silver or silver nanoparticles: A hazardous threat to the
environment and human health? J Appl Biomed 2008; 6(3): 117-29.

Wang Z, Xia T, Liu S. Mechanisms of nanosilver-induced toxicological effects: more attention should be
paid to its sublethal effects. Nanoscale 2015; 7(17): 7470-81.

Du Z, Zhao D, Jing L. Cardiovascular toxicity of different sizes amorphous silica nanoparticles in rats after
intratracheal instillation. Cardiovasc Toxicol 2013; 13(3): 194-207.

Duan J, Yu Y, Li Y. Cardiovascular toxicity evaluation of silica nanoparticles in endothelial cells and
zebrafish model. Biomaterials 2013; 34(23): 5853-62.

Volker C, Octken M, Ochlmann J. The biological effects and possible modes of action of nanosilver. Rev
Environ Contam Toxicol 2013; 223:81-106.

Park MV, Neigh AM, Vermeulen JP, de la Fonteyne LJ, Verharen HW, Briedé JJ, et al. The effect of
particle size on the cytotoxicity, inflammation, developmental toxicity and genotoxicity of silver
nanoparticles. Biomaterials 2011; 32(36):9810-7.

Hsin YH, Chen CF, Huang S, Shih TS, Lai PS, Chueh PJ. The apoptotic effect of nanosilver is mediated by
a ROS- and JNK-dependent mechanism involving the mitochondrial pathway in NIH3T3 cells. Toxicol
Lett 2008; 179(3):130-9.

Elsabahy M, Wooley KL. Cytokines as biomarkers of nanoparticle immunotoxicity. Chem Soc Rev 2013;
42(12): 5552-76.

Hong F, Wang L, Yu X, Zhou Y, Hong J, Sheng L. Toxicological effect of TiO2 nanoparticle-induced
myocarditis in mice. Nanoscale Res Lett 2015; 10: 326.

Chen L, Deng H, Cui H, Fang J, Zuo Z, Deng J, ef al. Inflammatory responses and inflammation-associated
diseases in organs. Oncotarget 2018; 9(6): 7204—18.

Zachariah G, George Alex A. Exercise for prevention of cardiovascular disease: Evidence-based
recommendations. Journal of Clinical and Preventive Cardiology Trust 2017; 6(3):109-14

Mogharnasi M, Gaeini AA, Sheikholeslami Vatani D. Changes in pre-inflammatory cytokines and markers
of vascular inflammation after regular endurance training. ZJRMS 2008; 10(2): 125- 35.

Hemati F, Asghar Rahmani, Khairollah Asadollahi, Koroush Soleimannejad, Zahra Khalighi. Effects of
Complementary Creatine Monohydrate and Physical Training on Inflammatory and Endothelial
Dysfunction Markers among Heart Failure Patients. Asian J Sports Med 2016;7(1): e28578.

AN 5l Y by ¥ o5l ¥ 090 (yplid SCb pole susliils alxo /1Fe



b Sl s asls o i Ol)3eib Copouw Jib
S3leR e (st yod 090 Sy Blaio S N

ﬁ‘q\' Olep 9 (Shgh (5 y8lg2

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

Khademi Y, Azarbayejani M, Hossini S. The impact of high intensity aerobic interval training (HIIT) and
flaxseed oil on ICAM-1 gene expression in heart tissue in male Wistar rats. Armaghane danesh 2016; 21
(9) :873-86

Sarikaya B, Dursun AD, Taylan Deveden EY, Pmar L. Interleukin-6 and hepcidin expression changes in
cardiac tissue of long-term trained and untrained rats after exhaustive exercise. Turk J Med Sci
2017;47(6):1940-6.

Alizadeh H, Daryanoosh F, Moatari M, Hoseinzadeh K. Effects of aerobic and anaerobic training programs
together with omega-3 supplement on interleukin-17 and CRP plasma levels in male mice. Med J Islam
Repub Iran 2015; 29:236.

Mogharnasi M, Baya J, Foadoddini M, Salehikia A, Hosseini M, Shahamat Nashtifani F. The Effect of
Colostrum along with Aerobic and Anaerobic Exercise on Lipid Peroxidation and Total Antioxidant
Capacity of Male Wistar Rats. Armaghane danesh 2016; 21(3) :265-77.

Pourali P, Yahyaei B. Biological production of silver nanoparticles by soil isolated bacteria and preliminary
study of their cytotoxicity and cutaneous wound healing efficiency in rat. J] Trace Elem Med Biol 2016;
34:22-31.

Labhasetwar V, Leslie-Pelecky DL. Biomedical Applications of Nanotechnology, New York: John Wiley
& Sons, 2007.

Trickler WJ, Lantz SM, Murdock RC, Schrand AM, Robinson BL, Newport GD, et al. Silver nanoparticle
induced blood-brain barrier inflammation and increased permeability in primary rat brain microvessel
endothelial cells. Toxicol Sci 2010; 118(1): 160-70.

Gongalves DM, Girard D. Titanium dioxide(TiO2) nanoparticles induce neutrophil influx and local
production of several proinflammatory mediators in vivo. Int Immunopharmacol 2011; 11(8): 1109-15.
Kengne AP, Batty GD, Hamer M, Stamatakis E, Czernichow S. Association of C-reactive protein with
cardiovascular disease mortality according to diabetes status pooled analyses of 25,979 participants from
four UK prospective cohort studies. Diabetes Care 2012; 35(2): :396-403.

Kasapis C, Thompson PD. The effects of physical activity on serum Creactive protein and inflammatory
markers: a systematic review. J Am Coll Cardiol 2005; 45(10): 1563-9.

Blake GJ, Ridker PM. Novel clinical markers of vascular wall inflammation. Circ Res 2001; 89(9):763-71.
Lund T, Osterud B. The effect of TNF- alpha, PMA, and LPS on plasma and cell-associated IL-8 in human
leukocytes. Thromb Res 2004; 113(1):75-83.

LiY, YuH, Jiao S, Yang J. Prognostic value of IL-10 expression in tumor tissues of breast cancer patients.
XiBao Yu Fen Zi Mian Yi Xue Za Zhi 2014;30(5):517-20.

Khademi Y, Azarbayejani M, Hossini S. The impact of high intensity aerobic interval training (HIIT) and
flaxseed oil on ICAM-1 gene expression in heart tissue in male Wistar rats. Armaghane danesh 2016; 21
(9) :873-86

Mohammadi R, Matin Homaee H, Azerbaijani, M A, Baesi K. effect of 12 week resistance training on gene
expressions RAGE, ICAM, VCAM in the heart of diabetic rats with STZ. ijdld 2016; 16 (1) :1-8

Ren, J., Qiao F, Wang Z, Guo H, Xu P, Hao Y, Lu C. Relationship between serum inflammatory cytokine
levels and NF-kappa B expression in rat synovial cells. Int J Clin Exp Patho 2016. 9(9): 9479-84

Kubiak K, Malinowska K, Langer E, Dziki L, Dziki A, Majsterek 1. Effect of Cu(ll) coordination
compounds on the activity of antioxidant enzymes catalase and superoxide dismutase in patients with
colorectal cancer. Pol Przegl Chir 2011;83(3):155-60.

QA 5l YF by ¥ o)lels ¥ 090 (ypulid Shj pole 0uSils alxo [1FY



Journal of Neyshabur University of Medical Sciences

www.journalnums.ac.ir

The effect of silver nanoparticle toxicity on the inflammatory markers of heart tissue
following an anaerobic training course in male wistar rats

Forogh Javaheri Hoshi', Asiech Abbassi Daloii*!, Ahmad Abdi', Seyed Javad Ziaolhagh?

1-  Department of Exercise Physiology, Ayatollah Amoli Branch, Islamic Azad University, Amol, Iran.

2-  Department of Exercise Physiology, Shahrood Branch, Islamic Azad University, Shahrood, Iran

Original Article

Received: 15 Jun, 2019
Accepted: 13 Aug, 2019

*Corresponding  Author:
Asieh  Abbassi  Daloii,
Department of Exercise
Physiology, Islamic Azad
University Ayatollah
Amoli Branch, Amol, Iran,
TEL: 01144150949

Email:
abbasi.daloii@gmail.com

ABSTRACT

Introduction

Exposure to nanoparticles toxicity leads to impairment of heart function and
increases inflammatory cytokines. The purpose of this study was to investigate
the effect of silver nanoparticle toxicity on the inflammatory markers of heart
tissue following an anaerobic training course in male Wistar rats.

Materials and Methods

In this experimental study, 30 male Wistar rats aged 8 to 12 weeks and
weighing 202+34.9 gr were randomly divided into 6 groups include of control,
anaerobic training, anaerobic training - nano biological, anaerobic training -
nanochemical, nano-biological and nanochemical. The anaerobic training
program was performed at a speed of 35 to 60 m/min, intensity with 95 to
100% vo-max and repetitions of 3 to 8 seconds on a treadmill with a gradient
of 5 to 15 degrees for 10 weeks. Chemical and biological silver was injected
intraperitoneally after a period of anaerobic training. The specimens were
discarded after 48 hours, and the heart tissue was removed.

Results

The results showed that ICAM, hsCRP, IL-8 and IL-6 levels of male Wistar
rats were different in groups (P=0.001). The hsCRP concentration of heart
tissue was significantly lower in the Nanochemical - anaerobic and
Nanobiological - anaerobic training group compared to Nanochemical and
Nanobiological groups respectively (P=0.001). Also, IL-8 of heart tissue was
significantly lower in the Nanochemical - anaerobic group compared to the
Nanochemical group (P=0.001).

Conclusion

Anaerobic training may have a protective effect against the increase some of
the inflammatory factors due to the toxicity of chemical and biological silver
nanoparticles.
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