WA 5l | Y oylai | Jof Jlow | Lud S 3y pote oL KNS aloxo

_ e Wbl 9 Sileal pabo

' Original Article

vshs) s aSaliilin] 6 S|y g9y CoFe,0, 3 CrO &l dgil ol yiSh wud 551 ouwy 5
T Al aobld T 598 il (5 1 > F 3993 desmo Tij dezme (e o2l (2L drw T (55215 1505 7 Giles! il

(&) o> r:L:l de’ olKadls by pyle saSisls wlied Sy Sladss 35 e g (&) Dl asy o pole olKasls de..o.:..w d‘lﬂu‘.:.w—l Sldass 5 e -)
Olpl ol s

u‘;" ‘ul)e; BYs f’l“" oKisls ‘A.g'LgI i°5l‘: saSlisls ‘GQLnJ S 0515 -y

Ul)i‘ O3 yg f’l“" oKisls ‘A.g'LgI i°5l‘: saSlisls ‘GQLnJ S 0515 -y

u‘;" ‘ul)e; ‘(&) O (:Ln‘ énL> oKisls ‘cLiLg: (:51.9 saSiisls ‘u’..uL..u Sy 05; -f

Il il 55 50 5 ATy o adlasl o1 olSils clsz ol Kibgy oSl -0

ol el oSl colge 0aSLINS «yarly 03,5 -5

VRIS sallie 5l gl VR IAY sallie 3l s o

4 sSe

b Lolys Gl 50 0l Fge wlg oo lo Sdgu 51 0 iole hey oleie 4 b S slacigie b ablie g (o318 oS )35 3] soliiwl :8ud g diso
3090 (26 byl B9 5l s o (6l el 5 e s o S S 31 (S lsie gyl wsS 5S shedlin] (6 25T ade CoFe 0, 5 CrO sl L 55
DS )

@ 2bawd Sz b oy alBlas g 4 CiS b OD sy b 3l 5l plaS™ 12 5lao ) Vg o/A o fF /T Y glacdale Jol al> o o i o9y 9 Olge
2l G508 g0l e el ¥ gl (sloe 90 50 &l 393 FaiiS St 5ol gy o L 1 0,393 90 5 5l i sloaus o (85 (6 55b oS 5 0 i
gy 4 ol 39l a8 6 xSL a8 ol lis (gl (MIC/MBC) ;W&byl»mw)‘;w)qﬂm&sl»wwo)fwm@ljdu&%wT

A% dwles (Microdilution) o9 ,5e (55w (328,

G |y w559l 95 95 ghdlin oS lama (595 I 45 sl Cawss CrO 5 £ clalé g 0 0)lo 1) a8 (6 58l ol 10 VL a8 0,343 5l dalé oy g sl
09,5 b duslie ;0 OD o Y/¥ jals oS cotlo 1y  Ssliw (6 ,55L Conals (o i ol dunSTAY e a5 pg,S AV Cacas (P <o/ + 1) 092 00l idlS ol ¥/8  iiS 09,5 a0
CrO &l )39l i85 5SL 08 el Cowwdds el Y8 g YE 5 5 40 CoFe,0, 5 CrO 7 [ 0 o 0y &5 b SosS im0y yitr (p <01+ 0) el J S

el Cwdds /¥ g +/Y d9a5 o5 )5 4 CoFe,0, 4 CrO 0,343 93 (5l MIC/MBC s .l st oy OF § FY 8905 o 5 a0 £) o cdalé o CoFe,0,

Oygeo 5 1 el 10565 10 gd yol wsS 55 gldlisl b alilie (gl (5 3YL (iS5 (6,551 508 5l CoFe,0, 0,3556 b duglin 13 CrO 0,343 a5 ol )L gyl 16 g Az
g3 00l g5 oo g S5 Slga (6l gyl year ol olalasrs 13 (6318 ounST 366 Buals 5l il ol JuaSS

9] s s g ladlicol, o3l S 0 51.CoFe,0, g CrO g 3ks &l 3gils 1 cuulS colols

[ Downloaded from jabs.fums.ac.ir on 2026-07-02 ]

o

oS 0 oo e a4y 00 il o ole 8 iy 18 oebos (g, ol B g Sl pole | (6,500 pac 538leSSsl A )3k ol

[ DOR: 20.1001.1.22285105.2011.1.3.11.2 ]

(sobais oy laa] b plonil gz YU Jomilty iils cle 4
Jlo gl a5ls lgl 8 05 )15 ¢ g 5luwg s 5 cwlids Cony § Dlallas 2
Ol Gl Joko £O+ el B 5l jiaST Sloj 5o aipold lagyl
A gV) X0

) Capms g (2 3l iS5 Sl 457 3> g
g, See b o ,le (5l Slge oyl 5l oolazusl 1A ailosls ylis 395 |
a3 T Ojgo Sldllas jo all oo Gl Wlss oo 15 (6 e
oyl 0uST g Cr g Ag Ti Zn (yg 51,3455 45 ol oo o0l )Lt
Q) ails Vb 25 6,55k ool

(sl 55T 51 (S (5. AUICUS) (ot oSS sLadiel 55T,

journal.fums.ac.ir

poos ) ddlioe S50 9 (Kb e omrd (ouilld Can g (owikiter
o)‘d.:‘ > 2 aS Sl ools uLm) Lb‘sm)}g .(Y) wlwﬂ» ulwlo
Sy O)'g).a‘ aS ol ous u.Cl) Lﬁéfg LJ"‘ DS 0 UL'“" 05>. )l
plod 10 a5 55k 4 WS lay oy 2oy s Slgegili 5l oslazul
oeedidacy Soabio bae 5o il glan i 92m0n S aijola
(F oV aT) ogds aislils ) 0,15 Lo s ylows (yloy
B S 3590 G318 a5 531 A5k 99 50 39l axniS |
S SL g b S oyt o (5318 Dlydgl (B) wilad 5
Olgie 4 Dlydgil 5l B 3 (F) W15 e )18 ool 0 y50 sl JLos

() il ay Sy gle oSl ¢ oloods (glaon] libions 55 1oz glownd Okt g3 3
Email: Imani saber@yahoo.com YV AYSAYDY als ol eyl



journal.fums.ac.ir
https://dor.isc.ac/dor/20.1001.1.22285105.2011.1.3.11.2
https://jabs.fums.ac.ir/article-1-83-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-07-02 ]

[ DOR: 20.1001.1.22285105.2011.1.3.11.2 ]

WA 5l | ¥ oylai | Jof Jlow | Lud S jy pote oL KNS aloxo

L b9, 9 dlgo

S g aslllae ol (6t oy 29090 6 5L g 99190
o) Sz 3,5 ookl (ATCC 29213) g sl yosS'sS shoblin
(E.Merck Co; Darmstadt, Germany) gdso )51 ciS slalase
-E. Merck Co; Dar ) &l (g9 595 5 5l (65551 (g5l (€ (sl
Plate Count c.oiS™ laows 51 2US™ (5 Loy g ¢ (stadt, Germany
% oolawl (Agar (E. Merck Co; Darmstadt, Germany

(S5 o] Nanoshell &8, 5l sy 3550 3556 2l )39l dug
sy & TEM uSe (13536 (gl (g 2 S 50 (5l 5
D39l ol b ol 48,5 HOBT Jae eled (5925 ogSims See
39l Joloro cinisS Lanzmo y3 Sl )39 @ 595 Sz 098 anliLe o1
55LgSI 3 58 el Sl g o g 03l )18 Sl (9, B pan I 3
Pzl )90 D39l ade (iznen L35 o0 D jge St I SD
Al Al CSPS @55 b S Diges A5 355 (9>

a5l JS ol ydgib g,108 3T 3 Sl Sl (o

Bao 6,5 (59) 2 Ddgl Gl 58U (om0 sl Al B,
CoFe,0, 5 CrO &l 34k calises glacdale 51 laml .ol oolau!
OD) 5,5 I ldgl oges adlal 51 awy ol oy
oBiws b jhegil £ov oo Jsb 0 cond g ol jo o SU
&S o3l (MILTON ROY Co; Spectrum 21) yiegidg 2Swl
5L oisgl S o shudlinl il caS 51 i oo ¥ lal yo o
JIY Glils ciS laors 5l id L V- 4 (Stock) ae lasre
4 CoFe,0, s CrO &l,34L 5l plaS™ jo 51 4N g Z+ /A Ao [7 I
CrO 30% 70%) koo sloao,o b .ayo 5 mil ailflas job
g2 ol bl IS cpl 55 0,346 90y 3l (uSe 91+ CoFe,O,
50 Al o dges dw glyls @l 3gl calize slacdale 5l &8, 0
Jos 5w B0gr 598 Ol)dgi w3l aS vals gladiges o ool LS
a2 YV Gl 6,5 10 0l Cgo baiged w8 ) oloxil iy
aw Gioleyl opl o ol 13 cele YF Gow a o8 il
e Bl i 0, )55 s (il 5 0 5 a0
3 (MBC) Sauss clale Plas 4 MIC) al, SoS ke
plxil (29,500 3l B85 9y 22 0,395 59 50 (sl 6 S

AR gy 0 10ldgil (SWAS Seiew (o

Sl Jolomo SiS b gy il a9 Syl 25 6551
i 45 slosbo 5 09503 Spuit iy sl oSS sLibind
00905 1y (Sl e 9 081 gt ol 9o Ol L |y o
Bged ,8 10.033,5 oolaul 71V log cfivml ala, 5l e Jolw adol clale
G ol cdale g oad agSTl ol il a0 F gles jo S
S gl ke Guges 5 05 00,5155 lao o 4y o b g0 O 5o
@ a8l (4N g Z+/N L+I8 £+]§ A +]Y) CoFe 0, 3 CrO &l 3gil
6lad ;3 3,5l alls )5 55 5 o 03938 o (3lae (5 S (sl Jokes

9l s 9 s luSliwl 5 335 (59 CoFe,0, 9 CrO ly 393l (Rl Sl 3 )3l w2 m

2 6L onl el Gl Lo slacisas 1 Hge g e i lore
@35 clag ot 5 (V+) Cond 0t ai5Lid s Loy ol dan
Caiiie g S gl o35 0,5 0 )5 o Jod Sy glacishs e
35 Seger (o Cemglio gl o 0979 ) sy slaansl 5
Sl iyl s s 5SU cpl 05 w5l sl &5 conl (SISCes
SASL Gl oo o 3 9 Sl ln wenlin Slge Glsie a4 Slgagil 1N
) ai,8 3 ool )90 alles o

Cools oz 4 gl Cod Golol 2 o518 wenST 3530
P oSl e o plas o9l (Jolite 2L S WS
(s D3l bl )3 (hio o5 slag L b alis )3 Eote
Sisle 4 Wlgh oo ol &S B o lad 095 5l (6 inn Cwglis
sl a8y L) Jalhs o s

SHdgl G Jlesx! sl STy (i wasie Sliasd
YS! el 43S bl oi; Slogzes slosSses,Sle |
Se Sope @035l Cute b g el ls S e Sl
el g 03,5 Jos 0,596 5 09,50 (3l (bl 2SI
S o Gl Wilgh oo Aoml ;0 g 0ad ok mhaw 40,3450 Jlas!
denST @y e o uled ol 5l ook olass culed jo 058 Jsbos
g g0 T g 5o 5 ooy Son b (slaJ5Sle (0
Joed ooy )5 L olaesil 5l oas olsl sla s Sguis g0 00ls Jlaz|
s Sl bt slashe (e slacnsssn (SHY)
Jul Joe (2l SL slasbe slas slacesy cnl 5l golass
395 2 L Slsegils a5 i Iy onge vy olns o ) Sane g
Wgboo slid 6 pAl 355 5 b JWb o el bagnSgn ()
Jsbos o el culeg 5o slié sl s Jlb e (V)
e S g 20 il Gyt Sactl Geimeet S0 a
Lo 2S5l (85,5 09b 0 2ol Jos (nl &5 W3lail oo 23U 4,
OA) b 855 5 wigd Canis ales

Caibos 15 g)lom 8L 0l 5l a5 (9,Se 2o Sl
0uiS olml Jelse 090 oo Cgmite wgllae Bun S S
6L sk oy (ST JSCAs ansl suste wiil oo laigas
2 B Sl (99,5 03,88 (eldon slo WS4 5le JSid
JoSis ) Dlydgl o5 S oo plie Ol (2B s Jilie
S i il e il 00 g e 2l Jake 0
codleb gl winsl 5518 sloysy 3l o] sl 45 Slgesili .S
0929 9 @B (S ade &5 st oS iS5 Jsle
Ossle e a4y (6518 Slgegil paaz as g dlgegil jle Eodled
5,50 DNA 5 Lo 5l 0055 o2 &) o S 5 (2bas
Joo 098Il osins (loog S (9 SN Jols L) oS )|
J 5t JenS 5,002 5 Sl Jg3lamnl ol « DS 51 5« o5
AYF 5 7F) anles oo

MICMBC S 51 loj (2 S Jio (23S allie 0l 5o
Jol>slacigie floyotuzr (SoilS lacllad (y3geidlge Sl
03liiwl b g9 iz 5 oansl 53 (g b s 5 duslie 5,551 00§
Slge J&i g Jo 5 (550455 cgay dty Cario j0 3516l
Loz 0302 oo Slisslen sl St ade olie

journal.fums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22285105.2011.1.3.11.2
https://jabs.fums.ac.ir/article-1-83-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-07-02 ]

[ DOR: 20.1001.1.22285105.2011.1.3.11.2 ]

WA 5l | ¥ oylai | Jof Jlow | L (S jy pote oL K1 aloxo

m Ul 9 Sileal pabo

Lo 85 S 05,5 4y S dlllan 0 )90 (6 25L (5595 u;"i" «CoFe,0,
59 1 3 S 5 slacdlo (gl LalS ) Lol il o 205 L 1/
0,355 2 3l plp S 5 pa 345 Sype & Celosg gliteo 39l
OD (6 s VIF ilS 1S 05, Connd bogline 7 clile o
I dpg)S IV oS5 sl ol Guen (Jg St 0 ],
I+ 4 pg)S IV S5l g spln VIV (oS ol wns]
Sialosl ool (P <1+ 0) el p o, zals plp VI ool o]
@l (eSSl 5 08 1S5 a5 50w aslllas 5550 slaciale sl
Bl o) (SouS lee clile Jlao Cons 35 315
e 0,556 35 (61 (MIC/MBC) (6 5L, s jl SawaS clale
Sy S 85 plnl (09,50 Sile B35 By 4 o) 9
iS5l o g il alis lado o b diges cond (pl (0]
ke SIS IS olKas b lo 5T oS Lae o azel A
Oled .l 00l 00,51V Jgax 0 bl (pl .8 S alol S
08 0,396 lp Connd (Sl et Jgoz (nl yo &5 A8
g ALl oiS gl Cools s 0,350 Jg Sl 0050 IV L ol

bl o | Sl gl Carol gl Ygo ) cile o

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

= = {0
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

. g s P
MIC/MBC ~ MBC MIC 0,50l e oy
- e A fI¥ Cr) o o gl
¥ A I¥ CoFesy sl

az 0 F ol o 6550 o Jsho slass pgo dslllas o

0,350 5l Y jeam 0 Sl calize slao,gs sly ol 5 cle
00} (e 0,356 90,2 5l LS 5 slacdl> 5 CoFe,0, 4 CrO
hdale YL 5Ol ul b aslie Sldlas ple )0 098 oo
Olsie 4y ools ylid o9 51y LaS (6,55L JI o in aS 0,340
inleyl cpl sl 1) 7Y cdale 55 Lo 1 sl oo solaul IS clale
90 S5 A e duw 0,330 90 ;8 (gl b toles] ol Leudges lse]
@L.:u\.:b)fw)‘)fcabu,&l.mw‘bwl&?uidﬁm)‘)&)‘@b
ools oyl JS oyl 10 4T 438 Lo sl ol ¥ IS 50 gy 0 )

journal.fums.ac.ir

OD .o ool IS5 Gl 4y el FA o 4 ol )5 il a> o F
Az laie 4 g (398 Dl 3eil A8 AS wald diges LS )0 ladiges
0,90 10 (dgy 0,34l 9 (65U ! Gl &5 ladigei OD al ool
il ol 60 (6 a5 03l jagili £+ zge Job o aselis ¥ o

23,5 (5135 gl Soles g oad S5 s o 4

9595 shdlinl 08 (5, » CoFe,0, 5 CrO 39l DIl (o)
CrO 0,36 7V b (S daume) o) 8T Lama ;0 (6555 o ol 9l
3@z glacans b g alflas jsb a4 (Cuws ody) CoFe O,
A ooly wly (eSe g CoFe,0, 30% +CrO70%) 0,340 9o ;o
al¥las Dlydgl 51 Y Gl cisS lae gz CliS g, 4
LS)"Sb )l J'“-*J 3)S...4 Y. ..\.aé; Q\JLAT aslllas Sjy94 w}w S BS Ls‘)"
Som g4l e dasomo Iy (o) 22 950 (53 59] (995 95 ghedlin
Lo gl 3 o 2L S o it aloo b 0903 523, 1)+
oYY als o5 o cuS celo Y 5o ol ion cus
53 S5 slaws S wisgy samlive BB Lo g 2SL IS ol 5 il
3l 3,90 Sl S g onalie LB (095 4 S 5 J5US 09,8
235 (ol il (S L (S ol g 4ngd Jluzm 90 Al
s Judow g 4550 (gl (Ttest student) Cos gl Cons = 5 s,

(D <+ 0) o oalaxl

9 5 el ol V S j0 4 w418 5 ol 34il 0l TEM uSe
Feope b olls CrO o5l 45 0 ldl o 428,8 (gla S

il oo yagli Vo0 a4y g3l sl)ls CoFe 0, ¢ yogil

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

’ i
206 | —]

o985 95 shdlinl 5,55 55, wCoFe, 0, CrOl dgibcdale ol i

1 CrO 0,346 51 7Y cdale .ol oals ools HLas ¥ S 1o ywed ol
2 s 5l a8, 59 S 5 58 o V1P S 09,5 b acsli
036 I AV jgax 04 Jige 0 (P <[+ 0) Conl dall diges

1 0hnam
= |



https://dor.isc.ac/dor/20.1001.1.22285105.2011.1.3.11.2
https://jabs.fums.ac.ir/article-1-83-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-07-02 ]

[ DOR: 20.1001.1.22285105.2011.1.3.11.2 ]

WA 5l | ¥ oylai | Jof Jlow | Lud Sy pote oL KNS aloxo

il I pg,S (o3l calises (glaonST a5 cod sty LS
Egomo 10 .(V4 g YA) sl DNA o 585 (jaomad ¢ Sy (o 58
o5 3SL 535 2 CrO S)dgili Coons gy 2 (S sl stoles]
> s e Al el Rl s
Gl CrO 6,36 sons Cannls 3 Sl by ] gl 4 candl st ploel
(V) ol GLAIT laciwgad g calies 9,500 sbopin

s Coas pgeadlS s (Fe,0,Fe,0)) ool apnST &3 ol
Slydgil ol b olge cpl oS 55 & g0 10 Jg el 0ol cdalive oS
2T 3 S J 5 YD) 09500y 0 o Copmms 538
sk 4 i Jato gl oy 5 g0l (5 slaJsSUge ol son ey
L5 5a9099 Loy (5531 alsi oo D351 al 095 o 03litin (5 5055
4900l )18 B0 5 90 solaisl Jlail cools L) By e OMSUE
OIS oo 0l |y gl ol 5 ¢ Buins ol el (YY) Wgds Juae ]

Gl p,8 ST 3505 9l Lo MICMBC (glacens mbs
olauls as ol 0 CoFe 0, 4y o (55598 45 (655 ol
&AL e (5 ;».;J 3 a5 2 iy (G5 gl 05
oyl5as et g o 5l Glaso Ty LaihucaSTy g0 Sy
S i oo S S S L ST

o Glid a4y el g Jlail &5 Coud odt _aseiie
JrSelr 00,5 s s 5l 0 Shoe 5l aile wlsi o lags 251y
Cudlad 5 (655 gl 4z )0 5 (6551 Sondly (5 2 (Sl 3l labd
Egazmo ;3 ol 00d 0090 55 (1183 3w g RNA DNA & Slos
OF) 0 anlss Johos 5 a4y i laccdlad o 0

clale 31 as coul ool ooly lis aid F O yeo Sladllae o
9 O3S STy Jlde b Gl caas b 53 CrO <35k
3 90 43 00 ploul Sladllas ;o .(VF) a0 iuli8l SUSY 5L5e 000
O Ften 4 Consl kel sty glite gulis (ylalS &l 36l 3
D590 4 el § 5iinagis p CO 0393 ;5b ggarma 1 lag)]
OF 5 10) ol 0 3155 aibe

Ol$ise Dol (25 (6 L 08 (dgeidlgn B9 o) 2 sl e
0 )39 (FariS )03 13 Jgo 8 ol (el 2 S 000 2 908 5]
el iy CoFe 0, 4 2o CrO

aitve number in rierenoe group _ e number in epaniment o
bactenoal affcagy (s —— 1 W%
e numbee in referEce group

15 COFe,0, 5 CrO &l y3gil SaisS o038 Jpard ol 4y azgi by
ol T so Casd 4 00,0 OF § FY Sga> S 5w 1) o cale
QS Sy 0,3 el 5 0091 aslio g, 0,065 (gl FALLS 8
(5SSt (o 2 395 50 (B y0 AS 09 Soee (e o conlie
6o Gilies glaciAlE 13 g S 6,05k a5 ol (Lt _osg 43 3ol
C95ee o9 m 3l lr Y pley 2 S 45 edg (Fgliie S
(el YE) il alls pg,S 0,353k Le Loglie cola 45 g3 oo
ol il go celn Y8 590 ol 0nST 0,356 gl o s o (o Jg
ol oy 52 0550 Dl )3gil SaiiS &)08 1 0le3 s
00 55 30 S b 6351 Joho cedlad (o5 il ST o

99l s 9 s luSliwl 5 IS (59 CoFe,0, 9 CrO ly 393l (Rl Sl 3 )3l Gw) 22 m

(6 5SS Jasre 4y Dl 3ail ) (40905 adlsl & yeo o sl 0l
@ dalllas 0,50 Dly3gL 4V L yuled yo (survival rate) gle oaiy &5
00wy 0 49 Ll VT jlany CrO o356 (gol> Jolora yo alSloz b

el 03y yo0 4y el Y8 5l aey CoFe 0, 0,34 g0 10 Jg

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

bl A 5 P Gy

KLl

Tirme (Thaur)

S92 )81 laa 10 CrO 4 CoFe,0, &l dgils 7 cdale 55U
ol ¢ Sl jo el osls ools Las ¥ S o dalllas 5,50 (6 55U
COFCZO4 C;‘).S?JB LSSL"' )|.>)Lﬂ e » LSJ‘SL' L5L°g5;5 )‘l Lg).';_of
oalive (A Cudy) 58 09,5 b aslio jlam B £od)CrO(C coly)
SIS YAV E V) olass JpuS cody o0 SIS 5 e plol jlamy ol
YO) CrO 6,35 517 (g9l cudy 0 a5 o jo .0l onnline g,Se
IS (YO« £ YY) CoFe,0, 0,34l 51 4\ jgia> 0 9 S (VP £
S )55 4 e ans 0,061k 95 8 (gl alojl nl a5 o les
JrsS 09,5 s S ol YV 1) Lo s ,5SL alsy CrO 60,3400 4, (5!
G 5T Laies 10 CoFe,0, il 3556 Jg (p<+/+B) a3 o sialS
<) by lis malS ol YIY S 05,5 4

T Ly~ LRI (PR g
CoFes0; 8,39k £ 000 o3l 1) B CoFe0; s Cr0 Sl il e A

O35l 5l salitre lacdale 59 S as coled i ol o
(ATCC YAYIY) g5 5l oS 55 shedlind s 25k 5 CoFe 0, s CrO
il SU o olge ol 5l eanT 1o g aS sl (pl 4 08,5 aslllas
lag)] 53 (Fogll Jlool o8 lagiingy 5 (Sl Lo (sLS 5 gl
A Cond Dglaie glacans b o,35i6 5 pl Dges colaiul g, 0
il pwlio 8,Slee (6,55 0l canilas

journal.fums.ac.ir



https://dor.isc.ac/dor/20.1001.1.22285105.2011.1.3.11.2
https://jabs.fums.ac.ir/article-1-83-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-07-02 ]

[ DOR: 20.1001.1.22285105.2011.1.3.11.2 ]

W 5l | ¥ o )aid | Jal Jlow | Load S0y pgte oL KNS ate

_ e Wbl 9 Sileal pabo

s o hlie 1 Sludl gla ol 5l 5 35,5 5 solizil 50 I3
V) 0503 6 S gl b g oy

CoFe,0, 5 CrO &lydaili 51 ilisee claclalé axllas ol o
> (85 (6 7Sl Cenals (g i o5 i | SBE (pogeilany
o ol 45 0l asuiie ol 10 5 090,5 (o) g Linlejl il
5 a3l oo yiiin CoFe 0, ly3gil a4y Coed CrO &l 1356 9,500

sz als by e 5 (s 90 s 393l ol 5 edliod b oitsT
g 3 b g 5 den wiile (ol 350 1015 (g lar slog S

99,5 ablis (Sol, 453l g b slocy S b lags ST 50
SIS s 2ty T, ST o L

0uSig’s S 0 97 S rhae 0aSigy 35 pe Slallie cpl Gl ais g
9 9 00,8 ST Budod ol jl Coles e 4y 03 98 ply (5,5L850
ailes oo Jou 1, anlllas ol sl sl

References

1. Hatchett DW, Josowicz M. Composites of intrinsically
conducting polymers as sensing nanomaterials. ] 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.SunY 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.Li P, LiJ, Wu C, Wu Q. Synergistic antibacterial effects

journal.fums.ac.ir

e A 03] (yredt 0383 (5 ;S b olaad 48 e 3l ol aS Slo
ols oyl s g (anseis BB 55 s BT eul (59, 5 uess o)
G52 25 3l gl ls CoFe,0, 0,55 b auglis 15 CrO 6,353 a5
o9 dge 8 aS S o DLl ooy (! I «(Y0) wil oo 55598
&y Sie g ygl 455 ogas 4 g (ugh gl (w95 oS shedliwl I Lol
Do
lo b anslie 10) ol 5 CILS oS sl oo L3l Koo )b 5

S S Sy SIS LS (o) Jre (5318 9nnST 5930
SG I wes e lid 05 ) oalive (6138 51 a8 50 g s
g allio gz Slydail ol o9 (@3S el cmmibio el ole
(VP adly ooy s )low Jole cnl Sl (s Xt
ST o, 5l al 5 g, ST 0,08 wiols it b lalllas
1353931 pligaggms wiile |y (6 Lo (dhie 5 g o 5 slons ST
&S ab) | g ansliS 56 (JSLiy 23l ugh ol (weS oS glSln]
s 25T s 5 00sS Cailae e im0 (YY) Al o Conilas
Sl ol 059y iglatie oy axlllas sla s S £45 Cunglie a4y s
5 ool a5 wisls Lt osgs 4 VWAA Jlw o Lo oL Slalllas Jlio

=

M (97 2y s lem Slos S ol lee sl wilgs o 3430

i olga Sogll Lol Lalge 45" yugt 5l usS s slublin 5 E. coli
V) o8l b i slo g

g 3ol ol 3 oalizd L 45 59, oo M gl ol ulod

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.



https://dor.isc.ac/dor/20.1001.1.22285105.2011.1.3.11.2
https://jabs.fums.ac.ir/article-1-83-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-07-02 ]

[ DOR: 20.1001.1.22285105.2011.1.3.11.2 ]

WA 5l | ¥ oylai | Jof Jlow | Lud Sy pote oL KNS aloxo

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.

99l s 9 3 luSliwl 5 35 (59 CoFe,0, 9 CrO ly 393l (Rl Sl 3 )3l Gw) 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



https://dor.isc.ac/dor/20.1001.1.22285105.2011.1.3.11.2
https://jabs.fums.ac.ir/article-1-83-en.html

WA 5l | Y oylai | Jof Jlow | Lud S 3y pote oL KNS aloxo

m Wbl 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 S. 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,0,, Bactericidal, Staphylococcus aureus.
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