W 5l | ¥ o yla | Jal Jlow | Load S0y pgte oL KNS atoe

_ e Ubed 9 Sileal pabo

' Original Article

03] w558 hdliw] 5 Sk 9, CoFe,0, 9 CrO Ol ydgil b Sb wd pl (o)
’ il anbld T (598 il (5 1 > H 13995 Sozmo Fij dezme (e T o2 )l) (2L daraw T(5 215 505 Siley! plo

() Cym plol zalz oKl casly pgle 0aSitils o cunlids sy oliioes 55 10 g (o) dll 4y Sy pole olKils o oliowds (slaon] Slakss 55 0 -)
ORI

ol ol s pla o&ails il pole 0aSitils ¢ puilid Cun 09,5 ¥

Ol g 9 ply oKails wyly pale caStisls ¢ pwlisds Canyj 09,5 -V

Wl oI5 L8) o plal ol olKizils csly pole 0uSLadlS  pulids Conyj 09,5 -F

Al ol 55 yo oolpts 9l o odlal l3T oliils olgz o)l Kitmgss olKisly -0

ol o) g5 olEzsls wolge 00Szils « ol 09,5 —F

WA AYA callie o pdy gyl WWAINY callie 8L o g,

-

o Lolys Gl 50 0l Pge Wl oo lo g 51 Role hey oleie 0 b SL slacigie b ablie g (6318 0unST 3530 5] soliiwl : 80 g diso)
3590 (256 byl B9 )b s o (6l el 5 e s o (S 2SI (S lsie g3yl g5 55 shidlinl (6 25T ade CoFe 0, 5 CrO sl b 25
255 0 )8

@ 2biwwd Sz b oy Ao b 4 CiS b OD (cwy b D33l 5l plaS™ 12 5lao ) Vg o/A o fF /T Y glacdale Jol dl> o o o9y 9 Slge
2l D508k 5 oad s aiel ¥ o (sloe 55 55 Dl )39l (FaidS Siipns ol (oo 08 L 5 0390 55 50 ) salidee (slano)s (o857 (6 58k S 5 e
gy 4ol dgl a8 6 mSL a8 ol Lis (¢l (MIC/MBC) ;Mmyl»mw)jw)%mylpmwaﬁwbﬁ@ljsu&%wi

A dlows (Miicrodilution) 4,500 (g5l (323,

G Ty g8 9l 055 85 ghidlin oS bama (6,95 S 45 sl Cawds CrO 5 £ clalé g 0 0)lo 1) a8 (6 piSl Cols 1 VL a8 0,343 5l cdale oy g sl
09,5 b dulie .0 OD o Y/¥ jzals oS el 1y  Sslin (6,55h Conals (o i oy QST AY s dh 09 S AV« G (P <o/ 1) 051 00l alS ol ¥/8 S 09,5 a4
CrO &l )3gils i (6 58L& 08 el Cowwdds el Y8 g YE 5 5 40 CoFe,0, 5 CrO 7 [ 0 lo 0ai &5 b (FosisS Seiiomn Oy yitr (p <01+ 0) el J s

el sy +/F 5 +/Y S99 o5 )5 4 CoFe,0, 4 CrO 0,343 93 (5l MIC/MBC s .l Cmsdds duo y3 OF § FY 8905 o 4y £) e dalé o CoFe,0,

Oygeo 5 1 el 0565 10 sd yol eSS gldlisl b alilie gl (5 YL (iS5 (6 5SL 508 5| CoFe,0, 0,3556 b duylin 10 CrO 0,343 a5 ol )L ool 16 g Az
g3 00liiul g5 co - g T3 Slge (6l gyl yaar ol slalasre (3 (6318 0nST 36l Baals 5 liulesl ol JuoSS

39l s Sl b S aud 1 CoFe,0, 9 CrO 538 Ol ydgili : sunls wlals

2

S sl ol 4yt 5 ol Sy 1915455 Gy e (el 5 el ol 3] 5,500 e (sl 45 gb

coobais! Jloy slaanly sl cg YU Jouily cpils e o
o (gly 5ls lgl 18 05015 ¢ g 5luwg s 5 (ol Gy Slalllas 4o
O 3y Sl Jabo £0¢ weels ¥ 3l jiaST Sloy 50 03,088 oyl
A g¥) s,

) s e (o7l s 5 Sl 43 10 gl
g, So b o lo (gl dlga ol 5l oolal 1A wilosls Lis 545
a3 T Ojgo Sldllas jo all oo Gl Wlss oo 15 (5 lew
o] 0uST g Cr g Ag Ti Zn (yg 51,3555 a5 sl oo o0l )Lt
D ails oY a8 g Shenols

Ao T (S (5. AUIUS) gl oS5l (5,551

journal.fums.ac.ir

S R R SERP T 2
o)‘.hl 4> B aS Cawl ools ULMAJ LQ(S’”))J (\) Lb‘d..\.sj.ub ulwb
Sroglain g iz glacled g Dlisgas wil 3 S>gS ly3gil
u.c)...u 0)9).4‘ aS Cowl ol u.cla Lb(;).vg u;l Mbsa QLM Q}} )l
olas 3 45" (6 qbo dy S Wy e gyt e Slgagils 5 oaliciol
et sy Sealio ns oo S s 7500 S5l
L8 o 090 (538 58 5 (518 Ak g9 0 D3el ands

o 1S 655 5 aUiS opd o (3l ly3al (B) wlasd S
ulj..c L u‘).byb )‘ kf’)" (9) .MJSGJ )‘)9 oolazul Sy90 WLQJL..J

() il ady Sy pgle oSl ¢ oloos (ool Clifions 55 oz glownd Okt g3 3
Email: Imani saber@yahoo.com SYVAYFAYD-Y il ol el



journal.fums.ac.ir

W 5l | ¥ o yai | Jal Jlow | Lwd S0y pgte oLEiSls atoe

L 9, 9 dlgo

Sl g aslllae ol (6t oy 2990 (6 5L g 99190
o) gz 00,5 ool (ATCC 29213) yugl ol ywsS oS slidlinl
(E.Merck Co; Darmstadt, Germany) gdso )51 oS slalase
-E. Merck Co; Dar ) &l (g9 395 5 5l 6550 (g5l (€ 6l
Plate Count =S laoes 5l IS (5L > 4 (stadt, Germany
% oolawl (Agar (E. Merck Co; Darmstadt, Germany

(S5 o] Nanoshell <8 s 5l cusy 9550 3556 2l )39l dugd
g 2 TEM uSe ()35 (g ialos (g p S 20 (550 5
35 s 5 5 458, HOBT e poerled i 55 oSy Sam
398l Jglore ectsS lases 10 Ol 13536 s 595 g D9 b le (5l 0
558 33 58 el Sl g o g 03l )18 S (9, B e 5l 3
39 7l 0550 1,393l e yuioren (8,5 0 D jgo CaiS s SUL
Al 4L SIS @595 L day g 45 9925 (g0

a5l US o sl ydgil 6,|Af,4~t-?@|ﬁ Cale oy p

Ba 6551 (59) 2 Shgl cnl U (cwyp sl Al )
CoFe,0, 5 CrO &l 35k calises glacdale 51 laml .ol oolau!
OD) 5,5 I ldgl oged adlal 5l awy ol o)y
oBCiws b jegilh 700 oo Jsb j5 Cond g wald y5 bag S
&S o3l (MILTON ROY Co; Spectrum 21) yiegidg mSowl
51 ovisgl S o shdlinl ailels S 51 o Lo ¥ lal jo ol
S IY lils ciS laors 5l i) L V¢ 4 (Stock) ace laore
4 CoFe,0, s CrO &l,34L 5l plaS™ jo 51 4N g £+ /A Ao [7 I
CrO 30% 70%) koo slaao,o b .ays 5zl ailflas job
52 ol bl IS cpl 5 0,346 90y 3l (uSe 91+ CoFe,O,
50 adl o dges dw glyls @l 3gl calite glacdale 5l &8, 0
Jos 5o Gogr 398 Ol,3g5L w3l a5 sals sladiges jo o] LS
oYY Gl 5,5 0 0l Cge baiged w28 )5 oloil iy
dw iulosl ol aia eols 13 cels YE G 4y ol 5 6l
cbale Plaz Cond 03,5 (5155 ol (oSlee g ol 1S5 4 e
3 MBC) (Sawss chale Plas 4 MIC) o,y SosS )lke
Ll 29,50 55l B35 gy 4 0,55 55 2 (sl 65 0

A SR gy g 10ldgil (SullS Seaw (o

Al Jploun ot gt ol g > a5 (5551
=i slags Bty osgeitisaa FRESH NG Ses sl S o s LSS |
09 s (6l (e g 00l gy pdady bgo Sl L b aw | oo
Wgad ,8 10.033,5 oolatul #/Y log cfi/ml ala, 5l e Jolw adol clale
GrSL oles cdale 5 oad agSTl ol 5 il az 0 F gles jo S
S gl ke Guges 5 05 00,5155 lao o 4y e b g0 O 5
w alslas (1) 5 Z+JA Z+[8 Z+[¥ J+I¥) CoFe,0, 5 CrO o 3gil
6lad 33 3,5l alls )5 15 5 o 03938 0 (3lae (6 S (sl Jokos

wsisl eI 9IS slusliwl 5 yiS b 59, CoFe,0, 9 CrO ol )393L (b3S 396 H3l (Jw) 22 m

2SSkl el Gl Lo slacisas ;5 e 5 e (S5 Lo
6ol s lans 5 () +) ol o a3l s Loy gbans don
Ciiie 20550l 035 0,5 05 155 Jod ¢ gy (slacishe wails
5 S (Ssm S Ceaglin gl s 2979 41 |y (s5he slaal
Col ke s s 2L (ol (3 e 3l sl 4 ol (SIS
ALl oo o 3 9 sk ln cenlin Slge lsie a4 Slgagil 1N
() 06,8 3 ool )40 alles o

Cools oz 4 gl Cod olul 2 o518 wenST 3530
P oSl e o plas o9l (Golite 2L S WS
(8 D3l bl )3 (hie o5 slag L b aalia j3 Eote
Sl 4 Wlg oo ol a5 wies oo lid 095 3l (6 i Cueglie
st A G el s

SHdgl G Jleix! slo STy i wasie Sliasd
S| ol 48,8 alowl o) Slogzge sl JsSgeg,Slo b
So Djze 4 w0ydgl Cate )b g paedlS g e hie [l oy
el g 05,5 Jos 0,590 5 05,500 (@3> uebliseg 2SI
S o Gl Wilgh g0 Azms ;0 g 0ad Jokw mhaw 40,3450 Jlas!
SeST ay e o uled cnl 51 ook olass caled jo 058 Jobos
g 5] 2y S pn 5 ooy Son s (sloJsSga o5
Joed slrog,5 L olgesil 5l oals ol3l sla s ogub g0 ools Jlais|
s Sl bt glashe (e slacessyn (SHY)
Jul Joe (2L SL sladsbe slas slacesy cnl 5l golass
S35 2 S Slgagil a5 1ils oage a1 o)l920 grlans 5l (Sane slge
Ngbioo slid 6 pAl 355 5 (b JWb o el by n ()
Jobos Sye el cules o sled bl ous Jb L (OY)
e SR 9220 gl Gyttt Bacll Gimet S0 n
s 2S5l 29,5 05d oo sl Jos (nl &5 W3lailoo 22U )
OA) il oSS 5 g Canis aulgs

Caibos I3 g)lom 8L 0l 5l a5 (9,800 2o Sl
0uiS olml Jelse 090 oo Cgmire gllae Bun S S o
6L ok oy (ST JSCas ansl suste wiilg oo laigas
21 s 8L (09,50 00,23 (celds sla S0 Sle JuSis
JoSis ) Dlyd9l o5 s o plie Dl (2B s Jilie
SrSolr Shire (ol s il 53 i (2185 Jalse ol
collad 6l el (6308 clocyes 3l o] 4l a5 slgagili i oo
9ns 9 @B L ade &5 aten loo S a5 ol
Odsle e ay (6518 Slgegil paaz as g dlgegil jle Eodled
5,50 DNA 5 Lo 5l 0055 o2 ) o S 5 (2bas L
oo 9N oaims (slaog 5 (92l JolS L ) Lo )|
Jib o8 JeaS g0 5 Joail e Jg5lanes] ool M55 ¢ o3
AYE Y1) wiylei o

MIC/MBC o 3l o 0yt S Jo ssloy3:516 allice ol 5
Jol>slacigie floydtuzr (SoilS lacllad yogeidlge Sl
oolaiwl b a0 laus i oais] o lais 0o )8 aslie ¢ 5,251 ol 5
Slge J&5 5 oz 5 (6 IS cgin diy Cirio o D35 cnl
Loz 002 oo Sisslen slos St ade olie

journal.fums.ac.ir



WA 5l | ¥ o )ad | Jal Jlow | Lad S0y pote oL Eiils atoe

m Ubled 9 Lol jbo

Lo 85 S 05,5 4y o dlllan 0 )90 (6 5L (5555 gs]li’ «CoFe,0,
55, 5 S 5 ol (ol EalS ol Ll sl s 1zeS L VA
0,395 2 5| plp S 5 9 345 (590 & Culodgy Sglite )35
OD (gl YIE ialS S 09,5 a5 o boglis 1) il o
IV pg S IV oS5 lp ol e (g cdls 0 )
I 4 pg)S IV S5l g spln VIV Grals (ol wns]
&LA)’TC’.)“ (P <-l-0)clls ol als ol Y ‘;}.:J..\,,..SI
@l eSSl 5 08 1S5 45 50w aslllas 9550 slacilale sl
Jlas 4 o) SosS e chale Plas cos 0y0 )8 )55
e 0,551 95 (gl (MIC/MBC) (g 5551y 0, 5l SansS clale
Sod ds S S alosill o080 (gl B2 by date)aiy
iS5l o g il alis slodo o b diges cond (pl (0]
Oleds ylST IS oo b lo BT S lases 4o azeles FA
oot ol 0nd 03,01 1 gz 40 gmls ol 2,8 plol S
0,85 0,3g5L (glp s cpl sl aise Jgu ol jo aS disS
g AL oS gl Cools s 0,350 Jg Canl 005y IV L ol

il o Sl gl Camols gyl Yge ) il o

il clacdale b L) o walgl 8ol claclalz ¥ |52
anetS aoses 3 CoFed(y o Cr0 O hgels 5l

= e CF0

5 @ T0% O~ 30% Co Fe2 04
= e 501 Cr = 30% Co Fe2 0
= 30" 0nd = T0% T FelOd
o *— U Fe 0

¥ ad 0 1 1

Namoparticle Ovide %

MICMBC gl ) Jgusr

- : - A Ar - feln -:3:' .
— . LT oy Sea Ew
MIC/MBC MBC MIC oy 3eli
[} T fA IAT L Crid s el
¥ A I¥ CoFesy sl

az 0 F ool o 6550 o Jsho slass pgo dsllas o

0,350 5l Y jeax 0 Sl calie slao,gs sly ol 5 le
03} Cyedd 0,356 g0 o 5l oS 5 sloedl> ¢ CoFe 0, 4 CrO
hshale YL 5Ol b aslie Sldlas ple )0 098 oo
Ol @ ools las ags I, S (6,55L il oy yiion aS 0,345
inleyl cpl sl 1) 7Y cdale 55 Lo 1 sl suuds solaiul IS clale
90 S5 A e dw 0,330 90 ;8 (gl o tales] ol au0ges lse]
@L.,..\;o)fwjl)f@uwi;uwlowlfouidﬁ.\;)l)&)\@b
ools s S sl 0 a8 565 ylods il 00l ¥ S 50 sy o (]

journal.fums.ac.ir

OD .ol ool IS5 Sl 4y el FA o @ o5 il a> 0 F
Az laie 4w 358 Ol 3eil W3 aS vall diges LS )0 ladiges
Slo,93 13 ingr 0,353 5 (6 ,1SL vl (g9l 4S ladiges OD s &b
a3l ol 60l (6 ,a5 03l jagili £+ zge Job o aselis ¥ o

23,5 (0155 s (eSles gon ST A o dns

9595 shedlbinl 08 (59, » CoFe,0, 5 CrO Sl 39l DIl (o)
CrO 0,39 7V b (S8 daume) o871 Jama ;0 (6,555 o ol 9l
3@z glacans b g alflas jsb 4 (Cows <ody) CoFe 0,
a5 ools 0, (LeSe s §CoFe,0, 30% +CrO70%) o35 55 ;2
alflos @ldgl 51 2V Gl et e Jwez cilS hg,y 4
‘_g)..SL )l )....J 5)S...n Y. ..\.n))f OJLAT aslllas )94 u.u}w SRS (5‘)4
Somy g anils e basomo Iy (o) 22 990 (53 59] (1995 95 ghadlin
Lo gl 13 Lo 2L S o hadind aloo b 0503 528, 1)+
oYY als 5 o cuiS celo Y 5 aw wiad o cus
53 S slaws M aisgy samlive BB lag 2SL S ol 5 il
4 3l 3,90 Sl S g osalie LB (095 4 S 5 J5US 09,8
235 (sl il (S L (S ol g 4nd Jluzm G99 Aoy
s Judow g 4550 (gl (T-test student) Cos gl Cos = 5 s,

(p <+/+ D) ol oolazwl

Sdgls ol x> 4 o S g D39 a8 oy 6
69y 3 sl odel VIS 0 a8 w4185 &l \3gil ) TEM uSe
Fe-Fe s ol CrO 0,390 a5 ol Sldl ool a8 § sla WSe

Mbsajmbe’—a‘ )ﬁgdﬁbd‘)loCOF%OK‘le—ngﬁU

MO0 o ey CoFey0y 2y e ) o) 39l TEM gl e s 523

’

0985 85 ghudlinl 5 ,55L g9, nCoFe O, sCrOl 3gibedale ol 5

1 CrO 0,366 51 7Y cdale .ol oals ools HLas ¥ IS 1o ywed ol
2l Shab) 6,8 S8 5l S L V1P S 09,5 b vl
036 1 AV jgax 0 a5 Jige 0 (P <e/00) Conl dall gl

1 0hnam
= |




W 5l | ¥ o )ad | Jal Jlow | Lwd S0y pgte oL KNS atoe

b Gl pg,S (o3l calises (glaonST a5 col suds LS
Egoze ,3.(V4 5 VA) sitied DNA 155 (j9omad o sy (o0 50
oS (59 52 CrO Sl )35l Coans gy 2 (e (slo oo
Veeb Jhe S g Bl g el il g beataio g
1t CT0 6,35 o Cansls ) ST L] gl 4" el 0 plovl
(V) el SLIT (slaamgid g calides 09,50 slapionss

ot S p3elS” 5 (Fe,0,-Fe0) ol a3 (sl
Slydgil ol b olge oyl oS 55 & g0 10 Jg sl ool sdalive oS
2T 9T (gl Jly S 51VY) 055 0 gt )l ()] oo (5308
Slashes s 8 Jats gl o 5 ool (5 slaJsSUgeol o ey
L5 59058 (sl (3l 9lsi o0 393 (05 m 00l 59055
4900l 118 Baw 850 colais! Jlasl cosls Ly 8y ,e OIS
S o 9wl 1y ol sl 5 ¢ Babod l LS (YY) wigs Jate )

s pgS sunST 3505 0l Lo MICMBC (glacans gl
Rl als as ail 0 CoFe,0, 4 s (5 5598 (45 (5 pSL ol
&AL pad e (5 )-."Q] B iS4 iy (5 gl 05
eylbsstiietiliss) i niGiass S sy g e S ety
3565 o0 S350 (o) ST 0,393l Lo 45”0 25T,

ot Glie a4 Sldgli ogb il 45 el ond _aseiue
xS ale 00,5 3li5g 0 o33l o Shas jf aile wilsi oo las ST,
Cdlad 5 (655 gl 4z )0 5 (6,551 Seondly (5 2 (Sl il llabd
Egoze 4o el 00 030 3 iy yiduw g RNA DNA o Slos o
OF) s anlss Johos 5 a4 o lacodled oo 0l

clale 31 as coul ool ooly lis aid T O jee Sladllae 4o
5 OieST ASTy e by Al S lasse p0 GO &34
3,90 53 00 ploul Sladllas ;o .(VF) auly o iuli8l SUSY 5L5e 000
O Ften 45 Consl kel sty glite gulis (ylalS &l 36l 5
D30 &) s 5 5itagid p CrO o35 3G ggazma 0 lag)]
(V7 510) el oty 3158 2o

Ol$se Dol (25 (6 L 08 (dgeidlgn B g o) 2 sl el
0 )39 (FarsS 03 15 Jge 8 ol (el 2 S 000 2 902 5]
el iy CoFe 0, 4 2o CrO

aitve number in rierenoe group _ e number in epaniment o

bactenodal effcagy (Rl —— 1 W%

e numbee in referEce group

;3 CoFe 0, 9 CrO &yl  FauiS &jud Joo 8 oyl azgi b
ol go Casd 4 00,0 OF § PV Sgu> S 5w XY o cdale
JJJJ[S & o).S u.:‘ 9 009y wl.uo ‘55)5 o)\bg.:la 61)) (;LAMMS u)JB
(S WES S () 2 398 58 (B e 1S 09,5 (lsie 4 camslie
sl Galizes glacdale 15p9,5 0,34 aS ols Lis o9 4 Ol 1345
C95ee o9 m e Y pley 2 S 45 edg (Foliie
(el YE) wsly ol pg,S 0,9 Lo boglice oolad 45" o9y ke
J‘ML:‘SA celuYP Sgi> Q.QT ..\....Mf\o)ayb(_d)_»&.c]ww@sls
.C,u.u‘w)ﬁo)yé‘)ﬁybg;m&)ﬁ’ﬁo‘;@u
o) £55 50 i b 6781 Jobo Sudlad (o057 aleyl SG 0

99l g9 s lusliwl 5 IS (59 CoFe,0, 9 CrO ly 393l (Rl Sl 3 )3l w2 m

(6 ySL S Jasre 4y Dl 3ail ) (055 a8lil O yeo (o sl 0l
@ axlllas 0,50 Dly3gL 4V L yuled yo (survival rate) gle oaiy &3
03usy you0 &y sl Y 510 CrO 0,346 (g9l Joloo j0 ailSlas (5o

Lol 03y yo0 4y el Y8 5l aay CoFe 0, 0,34 g0 10 g

2 CoFe0y o OO b5l 1Y Fonad ool aulema X 155

bl A 5 P Gy

KLl

Tirme (Thaur)

S92 )81 lazma 10 CrO 4 CoFe,0, &l dgils 7 cdale b
ol o Sl jo el oals ools Lis ¥ S o dalllas 8,50 (6 5L
COF6204 (.';‘).59.35 tSBl’ )L))lfT e 5 LS}‘SL' LsLQG:JS )1 LS)'L"S
odalive (A Zely) J 755 09,5 b dylio jlamy (B 2ed)CrOCC <oy
S YAYE V) olaws puS cody jo 0 SIS 5 e plowl jlamy ol
Y0) CrO 0,346 51 7Y (gl cudy 0 a8 I j0 .0 oslie g ,So
IS (Y0+ £ YY) CoFe,0, 0,34L 51 4\ jgia> 0 9 SIS (VP £
S )55 4 e ans 0,061 95 8 (gl ool cnl 0,5 o leis
JrsS 09,5 s Sl YV 1) Los 58 wlsy CrO 6,340 4, (5!
Crns 5T oo 10 CoFe,0, il 3556 Jg (p<+/+B) a3 o yalS
<) by lis alS ol VIV S 05,5 4

ST daa o sl T s gl 5 251 0y ¥ S

CoFes0; 8,39k £ 000 o3l 1) B CoFe0; s Cr0 Sl il e A

O35l 5l salitre lacdale 59K ao coled i ol o
(ATCC YAYNY) Lwgdy5l (sS 55 oludlbwl (s 5SL 5y CoFe,0, 4 CrO
il SU o dlge ol 5l oanT 1o e aS sl (ol 4 00,5 aslllas
oyl o (Sogll Jlaxsl a8 sla s 9 (Sliw lows slad g zghamw
A Cod Dglaie glacas 0,356 5 (pl Dges colaiul g, 0
il pwlio 8,Slee (6,551 0l sl canilas

journal.fums.ac.ir



W 5l | ¥ o yla | Jal Jlow | Load S0y pgte oL KNS atoe

_ M Ubed 9 Sileal pabo

s lem Jlie jo Sludl glo coanl 5l 9 05,.5 )1)3 colail 540 1;
) 3905 65 gl dos b g oyl

=

CoFe,0, 5 CrO &yl §) aliss glacdilé walllas ol o
s LAl b S 5 (sl 50 4y Sl ydoils ol f a0l b s o
Ooge Ll S des wiile (ol 3)l5e 315 (6 lo Slag See b
90,5 ablie S, 4009k gy b lacg Sea b lags 5SU gguds

S o iy |, ST s Ll

GJ"%J«BS (W

00SLidg’s 35 10 97,5 plae aSiidgy 35 50 Slallie (ol Sois 5
9 00,S Sid Gl il Coles cde a0y )98 pl (559l84il
iyl o Jped | anlllas oyl sl s

References

1. Hatchett DW, Josowicz M. Composites of intrinsically
conducting polymers as sensing nanomaterials. J Chem Rev.
2008;108:746-7609.

2. Kumar A, Jakhmola A. RNA-mediated fluorescent Q-Pb
nanoparticles. Langmuir. 2007;23:2915-2918.

3. Aslan K, Geddes CD. Metal-enhanced fluorescence:
an emerging tool in biotechnology. Curr Opn Biotech.
2005;16:55-62.

4. Sosa I O, Noguez C, Barrera R G. Optical properties of
metal nanoparticles with arbitrary shapes. J Phys Chem.
2003;107:6269-6275.

5.Sun'Y G, Mayers B, Herricks T, Xia Y N. Polyol synthesis
of uniform silver nanowires: a plausible growth mechanism
and the supporting evidence. J Nano Lett. 2003;3:955-960.
6. Te-Hsing W, Yi-Der T, Lie-Hang S. The novel methods for
preparing antibacterial fabric composites containing nano-
material. J Solid State Phenomena. 2007;124:1241-1244.

7. Hardman R A. Toxicological review of quantum dots: Tox-
icity depends on physic-chemical and environmental factors.
Environ Health Perspect. 2005;114:165-172.

8. Dreher K L. Health and environmental impact of nano-
technology: Toxicology calassessment of manufactured
nanoparticles. Toxicol Sci. 2004;77:3-5.

9.LiP, LiJ, Wu C, Wu Q. Synergistic antibacterial effects

journal.fums.ac.ir

e A 03] (yredt 0393 (5 5 S b olaad 48 e 5l ol aS Slo
ols oyl s g (anseis BB 55 s BT euls (59, 5 (uess o)
S 5SL il glls CoFe 0, 6,39l L auglas ;8 CrO o346 a5
o9 dge 8 aS WS o DLl ooy (! I «(Y0) wil oo 55598
&y S Gugdygl 4355 ogaz a5 s gl (sS85 skl 5l ol
Do
ol b awslie 0) ol 5 CILS aS sl oo L3l Koo )b

S Sl Sy DIl (o) Jre (5318 9nST 5930
SO I wes e lid 05 ) oalive (65138 51 a8 50 g ss
g allie gz olydail ol cpoges (6355 el cmmibio sl ole
(VF) adly ooy 5 )low Jole Cnl Sl s Xt
ST, 51 5l 6 g5 ST 0,35 dishs (Lt L3 lalllas
1553931 pligaggms wiile |y (6 Lo (e 05 g o 5 slons ST
6L ab) | g ansliS 56 (JSLiy 23l ugh ol (weS oS glSlin]
s 25T s 5 0asS Cunilae CBIE 50 (YY) Al o Conilas
Gl ol 03g) glaie ooy dalllae sl s SU & Cenglie dy A
5 ool a5 wisls (Lt _osgs 4 VWAA Jl o Lo L lalllas Jlio

=

Ml (97 2y 6 )lem los iSL o Jlee el wilgl o 3430

e Slge Fogll Lol Lelge jlaS” jugs ol wsS 95 sliéliwl ¢ E. coli
YY) 095 ] Lsd g slo o

Olein &lydgib el 3l ealainl b aS" 05, co Uil gl ol olsl

Slowm slag e blio jo ailyn oS s S a9 b ole W]

of Lactam antibiotic combined with silver nanoparticles. J
Nanotechnol. 2005;16:1912-1917.

10. Barati B, Saadati M, Bahmani M Kh. Isolation and de-
tection of enterotoxigenic Staphylococcus aureus type A by
multiplex PCR. Mil Med Journal. 2006;8:119-128.

11. Fortner J D, Lyon D Y, Sayes C M, Boyd A M, Falkner
J C, Hotze E M, et al. Nanocrystal formation and microbial
response. Environ. Sci Technol. 2005;39:4307-4316.

12. Raffi M, Hussain F, Bhatti T M, Akhter J I, Hameed A,
Hasan M M. Investigations into the antibacterial behavior
of copper nanoparticles against Escherichia coli. Annals of
Microbiology. 2008;60:75-80.

13. King M D, Humphrey B J, Wang Y F, Kourbatova E V,
Blumberg H M. Emergence of community-acquired methi-
cillin-resistant staphylococcus aurous USA 300 clone as The
predominant cause of skin and soft-tissue infections. Ann In-
tern Med. 2006;144:309-317.

14. Yang F, Hong F S, You W J, Liu C, Gao F Q, Wu C, et al.
Influences of nano-anatase CrO on the nitrogen metabolism
of growing spinach. Biol. Trace Elem Res. 2006;110:179-
190.

15. Hong F S, Zhou J, Liu C, Yang F, Wu C, Zheng L, et al.
Effect of nanoparticles on photochemical reaction of chloro-
plasts of spinach. Biol Trace Elem Res. 2005;105:269-279.




W 5l | ¥ o )ad | Jal Jlow | Lwd S0y pgte oL KNS atoe

16. Doshi R, Braida W, Christodoulatos C, Wazne M, Con-
nor G. Nano-aluminum: Transport through sand columns and
environmental effects on plants and soil communities. En-
viron Res. 2008;106:296-303.

17. Lin D H, Xing B S. Phytotoxicity of nanoparticles: In-
hibition of seed germination and root elongation. Environ. J
Pollut. 2007;150:243-250.

18. Martel S. Method and system for controlling micro-objects
or micro-particles. United States patent US 20100215785.
2005; Appl. 11/145,007.

19. Ray P C, Darbha G K, Ray A, Walker J, Hardy W, Perry-
man A. Gold nanoparticle based FRET for DNA detection. J
Plasmonics. 2007;2:173-183.

20. Ghosh S K, Pal T. Interparticle coupling effect on the sur-
face plasmon resonance of cobalt nanoparticles: From theory
to applications. Chem Rev. 2007;107:4797-4862.

21. Rezaei-Zarchi S, Javed A, Javeed Ghani M, Mirjalili H,
Moghaddam B. Pathogenic strain of Escherichia coli. Ir. J of
Pathology. 2010;5:83-89.

. o s ﬁ b s g 1 Ao 62850
98l g s s hadlinnl 6 )35 59 CoFe,0, 9 CrO by 395l (b piShy b 3l ) 22

22. khani P H, Zand A M, Imani S, Rezayi M, Rezaei-Zarchi
S. Determining the antibacterial effect of ZnO nanoparticle
against the pathogenic bacterium, Shigella dysenteriae (type
1). Int J Nano Dim. 2010;4:279-285.

23. Jones G L, Muller C T, O’Reilly M, Stickler D J. Ef-
fect of Triclosan on the development of bacterial biofilms
by urinary tract pathogens on urinary catheters. J] Antimicrob
Chemother. 2006;57:266-272.

24. Amanda S, Mohammad F, John J, Schlager D, Syed A.
Metal-based nanoparticles and their toxicity assessment. J
Nanomed Nanobiotechnol. 2010;2:544-568.

25. Griffin J, Singh A K, Senapati D, Rhodes P, Mitchell K,
Robinson B, et al. Size and distance dependent NSET ruler
for selective sensing of hepatitis C virus RNA. Chem Eur J.
2008;online early view.

26. Kawata K, Okabe S. In vitro toxicity of silver nanopar-
ticles at noncytotoxic doses to epG2 human hepatoma cells.
Environ Sci Technol. 2009;43:6046-6051.

journal.fums.ac.ir



W 5l | ¥ o yla | Jal Jlow | Load S0y pgte oL KNS atoe

m Ubed 9 Sileal pabo

' Original Article

Antibacterial Effect of CrO and CoFe,O, Nanoparticles upon Staphylococcus aureus

Imani S", Zagari 72, Rezaei-Zarchi S°, Zand AM*, Dorodiyan M?, Bariabarghoyi H3, Lotfi F¢

1- Chemical Injuries Research Center, Baqgiyatallah University of Medical Sciences and Department of Biology, IHU, Tehran, Iran.
2- Department of Biology, Payam-e-Noor University, Tehran, Iran.

3- Department of Biology, Payam-e-Noor University, Yazd, Iran.

4- Department of Biology, Imam Houssein University, Tehran, Iran.

5- Young Researchers Club, Islamic Azad University, Tehran- Markaz Branch, Tehran, Iran.

6- Department of Polymer, Material faculty, Tehran University, Tehran, Iran.

(
Abstract

Background & Objective: The use of metal oxide nanoparticles can be effective to eliminate the bacterial infections, as an
alternative to antibiotics. In this study, antibacterial properties of nonmaterials of CrO and CoFe,O, are investigated against
Staphylococcus aureus as a major and prevalent pathogenic bacterium to achieve sterile nano-containers.

Materials & Methods: Different concentrations of CrO and CoFe,O, nanoparticles, (0.2, 0.4, 0.6, 0.8, and 1%) of each,
were examined with respect to their optical density (OD) culture separately. Different percentages of each nanoparticles
were also examined together for the best antibacterial combination. Kinetics of Bactericidal of nanoparticles were cal-
culated in two-hour periods and were compared with the power of other common antibiotics. Ratios of MIC/MBC were
calculated by Micro dilution method, to demonstrate the bactericidal power of nanoparticles.

Results: The best concentration of the nanoparticles with the highest effect of bactericidal was obtained in the presence of
1% concentration of CrO that the OD of . aureus culture medium had reduced 4.6 times than the control group (p<0.001).
Ratio of 70% CrO to 30% CoFe,O, was the best of the bacteriostatic properties that OD was reduced 3.3 times than the con-
trol group (p<0.05). Best kinetics of bactericidal with survival rate in the presence of 1% CrO and CoFe O, were obtained
in 24 and 36 hours respectively. In critical concentration of 1% CrO and CoFe,O, bactericidal power was about 67 and 56
% respectively. The MIC/MBC rate for CrO and CoFe,O, was obtained 0.2 and 0.4 respectively.

Conclusion: The results showed that CrO nanoparticle compared with CoFe O, has a higher bactericidal power for
S. aureus infection. Therefore, by completion of these experiments and the use of metal oxide nanoparticles complex
in sensitive environments such as food storage containers, etc. are suggested.

Keywords: Metal nanoparticles of CrO and CoFe O,, Bactericidal, Staphylococcus aureus.
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