(D% st 59 s2) ¥ o5b0a5 / VA 0,93/ VYD sy | o 5 Kby ool slutils ol e | NZ

w}fjj/w}f}f}é&[wmﬁh 0)33 0)5955 ;M)l@cﬁb.l:,_ﬁ!»
SHAL (Gilolas Lao 9 cpbew Ao 4 Cwglio b OT B34l g

SSB U O g5 6T bl 533k dgnun ¢ b o mar ¢ Jo T 555 S305T dongd
pate olKuls ( KL psle Dlaini 3 g0 Slsloal —F O pl OIS Sl Ky pole olKils o Sy odSKls ( Ky porliddisg S iyl pale ) 1S (5 5205 —)
Kl (K gy 0kl w/.;i:‘,u;/’f,u S £ Ol o ol ot ST UK ol il pslid s p iy uilid ) IS g gmaiils V. ) IES Sl K3
(AL psle lidos 35 0 aloal =101 LS OleadS Ky pole oS5 o Sy oSl (purlisdisg S iyl pulis )15 =0 .01 SIS OllS Ky sle
Ol S SlelS Ky pple oK (K jy 0dSlils s prrlidiis j8m 05,87 cslia =V Il SS Sl Sy psle o825

A\

o>

20 o5 g) o35 5Shdle] ile 5l slas S 3 ek o 4 gl o5 4 (San T Caoglio Sl DO 9 Ao
ot 3 g s 03l (65U ] lga (o AY Aiile Ko A3l Ay il ] 5 Gl j Loy 13 2 g2y O] oD s s
Litn g o 0 40 Catglin b OT DUy 5 sl s) oS S poblonel ek 0,85 0,5 530 (SisS b il filllom o plice 43 ax)llas
o ol (555 (gl

PSSl s WAV (555 0 0)3 5L (MIC) [ Susslpe Cilé [l Alomi = oo i anlllan ) 3% (g3 2 (992
S Lyl idd 45,8 L7 s MRSA Olgiets MECA 03 352 bl ey ol 10 o b js) b sloog pSn s Lo w305/
2 AL Gl a4 Caaglio (sl badly ] o MIC b deglio did agi oI 550 5 Wl plols 2 Ol
S ol o S g 5l 40 s glis

oA sl il o oS0 Kn VIR VAG iy ol o 55 58 slilonn] fin ol 1AV 0,85 0,3 $EMIC 5Kt 4Bl
i A plony 5 e elal (1A 350 ) oukd Lt (sloaly o] 53 0,85 03 5iEMIC 5pKilo gy o 2 oo 575 /500 1-11
F/AE /P MECA 05 L3 sladls )y o8 0,5 4 iMIC (poKilo .(P< 0/00) s pni 2 ooy p 55 S WEE W) 5 /122 k0 /Y
23 0 0)3GLMIC 5 Kilas ((P<2/20) d s i oo iy 55 /0 VIERN/E O o) sl slodlo o) o3 5 s oo o p 50 /500
sl Cplie 5 o p i 0)3 SUMIC Gy (g $P<2/00) 33 OT 4y ol (slodls ol 1 208 s gy loliiz 40 pslis (sladfs ]
o odalie gl pnos s ylol Bl oS g ST

O Cnglio g aipad (ilulde Lito U iy g) oS oS shilo] (glodls o) 45 0,55 0,3 5MIC Spw (gl3 sine Sliy): (S 38 doris
23 O 1 ol SUS] ¢ ks 20 40 p ol (slodls o) 1y 0 )5 03 35U MIC Dy ool 0 42y b o)l 3525 e boliize 5 o 50
25 I S s e M e ley Sipde 53 MRSA s

MECA 0} « SuisSylgo CLile fildom ¢ 0,8 0,356 ¢ o iy 5] o 5555 shblos] : B0 319 AS™

dr.ghaemi@goums.ac.ir 4 eghaemi @yah00.com sy il Comy ¢ aiB Al D3 2S5 1 J g5 skin 48 3
DVIYETTAY Ll s il (a5l ple Slidad 5 0 Ol (Ka5 psle o8l 8 S Sl
IFRENTNY D dllio by AFAENT/ e 1 ol 2ol IFAE/A/YA : Wi Jgog

‘_;\_w\_w.adc_ut,,l.s.x_:g-gpl_z.a‘_;\_aojjsl_;m 4020
s b S5l gl 0315 6 5 m frly I seme (S5 5 ST Ol sty & ool (bls 3 05 5y pslnsl s 55 shslen]
Jeolse JLis 4 i 5 g aol3 SES 5 5 ren 4 5 (Y) AS e sl Gl sLalisie el o 5 mls 3 (S
Olass 1 6,3 ol Ol 40 6 Az Syt oy Sn 5T 305 e i S et U st lags o s Ll 5 0
A8 fae 55l G sie plu 5 (S5 kil Glals sis ESeS 5 65 b gt 5 3,08 5 o5 S sie (03
) 4 amelr g Ol jlows Sl odd (S (slacigae 1530 .(Y) 558
Y U AS Olxie

[ww.SID.id


http://www.sid.ir

AY ol)Se2 5 g3151 dongd

LS s 5T Ll L Cslie 5 5 (MeCA)
e 555 5 € g IS el Sl ¢ o )
3 S g e st (g Sl ¢ IS 5 i
el gl 51 gslaws (g9, (Kirby —Bauer i, L) s bobio-
(MRSA) MECA 55 3525 a5 51 sl ¥ ulal ol 3 g odd
Ls il ke

A plasl 5 e b ae i 0y3 SUMIC (poad 4y 5l 8 sl
ool i sh S8 SIYENM S5 e Lo, Jhows 03 5L
05356 51 ke &S0 w0 0,3 56 (5l sl b ol &
(2259 G > ST b s VI Lo ppmfe e c L L
S S WO Sl s, pPMY s Bl 4 U
O Ot J e S i Lo e 53 OT 51 i s
G O gl s dngs (61 i a5 (COndalabes” i)
..\_:.s)\éé{»ﬁdbw‘_é)}f\.&d}}ﬂj\é{iﬁwb*fC....'Z.f
Vo/Y et hls Jb e pas b e 3 S 4 (OD=+/1—+/+A)
ey 1P CRUIMI & s ST 2 ol ke

(MIC) Za=S e o ble Bl > oo (gl
sl &l Sa 51 (Minimum - Inhibitory  Concentration)
dy (§3 508 IS5 O g o o3lizl (JetbiOfil S7,5) pebanne S
L (SO slacSalr gl m s a3 8 Ly SO Ol e
e S Ol 5 3 8 Wl o 0356 s slac il
S ki § L s oSale A dgpl sl eslin
WLl Sl O sin Jgo St Lases 5l ids S Vo v lacSals i
s Bl Uyl eSale 4 2l e g 55K VYO ke i
plast o sbls Jb e b )3 56 (95l 5 eSale ol )3 s
AL O sl g S| g Sen Vo asSale ols
P e 45 O g pp o2ia Sl 3 b 651+ CFUMI
osheay CiS Loses (Cin J 58 Ol e 60l dg 5l 6
2> 0N Ol e 4 53508 G O s 5 BLSN (5 ST O gl oo
JENPICWL SRS JU N, VPG WP g
ke 0,5 5,Sn /0FFID) o 5 0,3 56 I g2e o bl
Olse o Saly &S0 Sy s Son 8 amms JS ol okt S
2> Bl O5en J g0 S lamn iy Sea Yo gyl e J S
PRNHEPNE BN PICN R  PE @ T r FIRE R g™
o3 b g 2313 13 453 YV, LSl 5 o l¥F ke
OD570nm 5 (ELx800 J. BioTekos ) Elisa reader
IRERCK [

slad se3T 5 SPSS16 (g, LeT 53l 5 5l eslinnl L Laasls
o 00 3 12aS (5ol an o ;S ANOVA 5 3 Sl IS
Ls o

(09 ot 9 ) ¥ o5losh | A 0399/ VYA sy | 85,5 (Ko ks Rl sl aovo

S350 bl p 03U L0 ¥ g0 2l b (654555 50
Sl 0303 4151 s Son 5T ool L syt (sla 4 B o 36
Slaconslin S fo sl (@ Jreiley oy o0 liiay o5 (F)
ol g gL 1 ilsen £l () Bl dls ag STb g 5)la i
s L Cleb g1l &57 SLS 5 b o 53 s ockal 5405
O S (S e (58 3148 W53 ST b 0,8 O3 b ¢ kizn
ade oo Jlus S 5T Csls gl)ls 5 5l O350 L
Lads 5 5 Laobast a7 olowT 51.0F) Wyls b w5 5 bags STL
03135 (S8 58 Bl Jro oo Oloys (sl 0, 51 iy
5 ) Wilos ;S aslial ot g 31 5L (slapst i e
SYsb e Sl glac les Oloys gl p oS 5 ol 3,08
Sl sis J =8 53 an 8 S Olpiea 0T 510150 5 200
3 g o3litl (g5 S

ST b o 88 L eSS go 5T Sl eslial 0y g3 8
Slatoaslie Clea Ll 623l 2alS gy e o 85 5 ealial el
GLa0 s Sl eslimal ( glacd basyls Sl 5,058 5 2L ST
35 8 a5 3y 50 05lhs3 i she Dlays sl 0,8 oo (586
labass 53 lag ST Ad, J RS o gm0, 003 50 (V) ol
Gla 518 5 Sa5lis ys Siste J &S 55 0T g eds Calises
AA) 355 oo o3lil B3 ,8 0953

63U 28 0,8 0 g sl o3l L6 Calites G b 4 0,
5 o 0356 SUlg s 65,0 LAW\?)\)JQA Cade s
d=ds el SKae 0,3 56 0511 03 51 5SSl 2 55 0T
e e S L phw 4 s Jlail L8 sl Dl
GAL s 5o s OT 2 3585 Com g0 47 0k Lis bl
23058 5 5l SlaieS s 1y L 15 (o0 e 0 R 3 50 o0
oz 3 03ls 1Sy Sy sl Lo S 5 Lid o
055,55 5 28 g e S JSew 55 I sl 5T o om0
S SLRNA sDNA (55, 0T 51 cul 5 Kas uioman 33 5
335509 8 Lo sl STy 00 LSS p s
315 Il s S (5T Sl 55 (50505 A8 s 5 b 5T
03 $U S aS jlgs Chle Plus o shite 4 andllas o1 .(4)
o glie L OT LUl 5 sl s 5S slslol e o 155
A el 6 STl (g5l Lie 5 ke 20

I P92

sS85 I A (5, o — o 5 anlllas !
Ol (a5 2V WSl el 5ol (65T pmor pwsdsf
cladle b o€ F gi 13 (d351V0) e slse 5 (4J5514%)
b gl \YAA-AY


http://www.sid.ir

sl s ol e 5385 55 i LSS e cilé it | AN

o858 o35 sS shdlin] iyl ade ) Lo b p o) 043 456 SUS ) lgo cile il Lol mier o ) o

& (=V0) gldié slpe  (=1T) Wl fol> (=91) Loy S lge cLlé il
(oo y3) 3l (oo y3) 3ldai (oo y3) 3ldai (oo y3) 3ldai (d Ao p 59 ,50)
(1421 (OV/1) A (+) (£r9)1 !
(1e2) 117 ©11) 1. (v)o A £1 r
(1+4+) 0} arw)y VA) £ VA/E) £+ £
(o)1) (+) (rv)r VIV A A
(1+2) 1) () () (104)1 11
(104) 1A () vo avrr (or/r) 41 M

S S Canglio o] i sl o sS 5S heili] glods ) ale 0 )55 )3 U SUS lgo il filu> ol w0 ¥ ol

pvalue L las S g Sl (dosy3) Sldai S Sia T
o) rre 1y AN Y ,»Jlio . Ly
LrEv/E A/ or b i
oA rrok 1A (Zo/7) ¥4 polio . e
[ 744744 (0£/v) 1o ol i TR
re (VE/A) A psléo
/1 g Lol S
/rE/E ho/Y) £1 ol
. (0) . ,‘Jli‘
_ i bo oSO
L1Er (14+)1£ ol =t L
/xrr (100) 8 ,»Jlio
— . (') . ‘j.«L”_’ ‘J;—L_M‘_;‘j
re (AN Y pylio
/e . L)
£/5x1/0 A/DOY b iRl
F3 (79X f_;[ia
/A il
xS @AY od Ll o)
rAL /) (PA/1) 1A psléo .
v /0 .-
/ £/1E 0 ATl i s
T/rE e /A CZIA polis
/e * s Lo L
LrE/E (4+/1) oA ol s
P<e/e0*
70 - .
60 57.9 basl
- .. . . . /.
s E:::E:::E Jﬁ_“mA_‘)J'i\\A“‘_;))oJ_mo)Jyl_vM|C ',,.gv‘ l_.An
1 L - ¢ . ”
20 3081 2 i en 2 08 3 S VIAEVAS sl of e o558 shilo]
i e ) ) = ) .
30 | i MIC o it 35 ke sl o o 0,5 5 Sa V217 515 s
TN = "
20 | I MIC Lais 535yl o 2 p 85,50 Y Chile & by o bawy 5
i . ¢
10l 77 B 6 (S o ad) 29 A 055,500 VP sl S5
- B
o EE B B e Lo 0,3 515 oo ble f3la ) Laaty ;I MICS0
1 2 4 8 16

(SIS g cilBle JBlas

08 0,340 SUS lga CLLE fild duys 1 ) ylspe
3] o555 Sl le

S35 MECA 05 sl 1 b (0 4y Cmaslin (o105
2205 o= 25 Lo, 03 gUMIC oS s Olid g0V 1A
))ai}l—:‘.(k'/"Y)J)‘}}H}‘S‘)‘)w.-&ﬁL\_::‘)“Sj:;\_i
05 om) sl sladdsyl o 5 FAEYF 05 ol A3l sladly |
35 s Y/PEV/F

Laad5IMICR0 5 2 Jn 1 p S 5,Se ¥ (Ladds 5l sy 0
(Laad szl ey 80 e Lo iio)5 50 bl filus)
o e s p S5 S ¥
e 30 3l ol I ladds il 53 0,8 0,5 5L MIC Kk
Ohlag 51 s FARY/F Sl cobol 1ok o (la g Yoo /Y
P/ V) s 8 e pnd e 0 S SCa YUY/
SIANLMIC e sl ledd i glaady sl 51 oS

(OF (2 55 2) ¥ oylowd / YA 0,93/ VYA 5l | (35,5 (S 3 pole ol ol dloxo

[ww.SID.id


http://www.sid.ir

A OlyKen g o315 dongd

(19) 0LSes 5 George aallles 55 . Coill JSlssean b =sb
VVEVP)MSSA (slaatsjl 53 ddy pbs s s Sl
4S 55 (e o VP/AENV/F)MRSA sladlyl 51 iy (o s
MSSA (Lo s (595 (S i 21515 0,2 033 gL s 0 Ol
eSS 5 (W) 0L Ken s Aydlar NUREZ asllles 5 b 515,15
MIC O s 515 0L o5 55 OVA) 0, SKas s Wady aslllas
SU @S s S8 r 9 el alie 4 g 95 8 ) Aol
L Ls andllos 3,16 552 s MRSA 5 MSSA 51 53 o 0,5 0,3
3345 Gy ab syl Cillas (W) O, Kes 5 Petrus slaasl
0,85 03 SUMIC Ol s Jlo 53 (VW) O 5 Petrus aslllas
55 MSSA | 28 MRSA (slag s

ol o g5 Lo (51 s Slalllan 3l oslis )
M})Gwsccm&i'}ﬁ)éQ)waw|c)§,mAQ}w
il GLAMRSA 5 (I (o SL OIS 5o ool Js b s
)::bQwu@u.g)‘sdj%duw)ﬁyjl_:}45.1“2\;.
CBle 53 5 i e s MRSA DEalS lal 53 3 5o (sl 3
35 o Slae 0B 053 S xS

a polde Laa Syl 53 sl OLts Lo gl o oan
3 el 7)) (LS (el Al (LS s ST
S Sl S 5y Al B 5 5 s 45 e LIS
oml o ol Lot s 1 S 0 5 0,5 L MIC ¢35
A S ol el 3550 53 05 500 5 ol WSS 5 5T
53 eSS sl Ous p5las glael 5SS g s gme ol T
OQ) ol gy Ozl 53 s a5 5T ) ol
CSIlw S5 3 035 sm0 03 0l Sl Ok S 0 jasele
plowl 3L (6 STL 4 0,8 Sl yeanT b 5555 shtazal (2151
el (6 i Solallas

S 5 domid

Ay il o 0 053 5L ST ks L aallls ol el
SOLS 5 S len by sl sl 5 sS plblos] il glads g
o polie Slad s 5 5 (1S slge Sl odd M plagy g 2 0T
72 S LS5 5T ol s el ¢ b 2
Ll ol (S s I 2 (ST S5l s

S1008 g K

a3 5 (5l (6315T ad S 4l OLL Jol Ui
oS iy (Sipy omlids e ady 53 Ayl il S
sl 3l als i 3 g OledS S gl oMKl S
oo s 4 0kdS (S p e ol (5558 5 Slikos
235 o S5 o

(09 ot 9 ) ¥ o5losh | A 0399/ VYA sy | 85,5 (Ko ks Rl sl aovo

el ESSS I Lo 251 (LSS g (5T o )
o83l SO Ll 5 b e b 5S35 ¢ s Ll LIS
o Caglin L L 0 1803 SUMIC (s ol 5 (2S5
Gosban (P<o/00) 513 3l by gme (g LT LI s lolii
e)@éhd}ﬁ\j‘jyli})ba|A{JL&&LQAJ}J'.;‘)JM|C45
(Y Jsd) 3 0T 4

)

¢S Bl IMIC 555 Y9NM 0,5 50 o311 ol anlllas )5
a2 e 0,85 8 V8 Sl b 2 s 0 85 S
waa:}w)sﬂgjﬂwﬂ(af)&\cM|C90.:ﬁ
4 Calides Oladllas 53 053 50 518 5o Soles ol sl Calies
cosliul 5 40 SIS (6 SL Cbile o3 5L oIl s sl
ol e s (S 655U Lite 5 0g03T 55 50 Lo
Ol Calisen (glalicn b o s s/ oo 555 shdlesl 45 51 VAY (59
S FYLMIC L1 slpe lodcd lus sladls ! 51 ¢Sioman 5l
Sedeiler laadypl a8 ol 5 izl 2d de 0S5 S ¥
40 S S FYLMIC (65l ine b Olas 5 (Il sl
sl glde slad gel

O55L Jlse J=S 500 p 8 0y3 5 Canl i a5 Ly
el 0 plonil OTMIC oms gl (g3date Slallas ¢ oL ST,
Yoo Lo /Y0 5l Catitee DL sJle 55 Saureus ¢l — MIC
3P ml 48 03 Sliza (VYY) = e 1 p 85 S
5 (V) 0 LSen s Paredes aallles 55 5 5 4 0T o YL
el odaT sy (V) 01, Kea 5 Bokagian

Slgs o s ds (gLl Lite (28 a5 glin anllls
b il 03,8 ASTE 0Ll 3l ol o 3150 b a5 olidE
Sleds s glacS S diliwl o3l OLES (g3 guome Solalllas LS
Fdke eSS BAYA Sla)3 sUMIC 4lds sl
23 (A5 OF ) ol YL Lo aalllan s 1 o8 Azl (g e
5 0lles 3l ol o (gl sa (555 4alllan Ole jan Solalllas OT
3 0 plowil Il el

MRSA (Lo 5 PBP ¢ 5 53 ot 33 51,085 S 5 L
5Lyl g pddew aS 550 0T o )Ll MSSA C s 4y
053 SLMIC a .(00) il Sosline 6 5SL s 4 3 56
Els b Dl e o 4 polie 5 pleo Sladl ) 5508
ssbs o i 6y5 SUMIC mbaw MRSA (glas g 3 313 LS s
3 Sl 550l S AL a5 Cwl MSSA i ST (g )ls sine
MRSA @ s 0,5 0,5 5l aS 55 0T 5 jlasl .l oy S 55 !

A_:sliu_ﬂsb‘.ub4:&\:&;.«5&\)[54%&)):@)@\;


http://www.sid.ir

References

1. Donnell JO. Characterization of the mobile genetic element
responsible for methicillin resistance in environmental and clinical
staphiloccocal isolates by multiplex PCR assa. Submitted in partial
fulfillment of the requirements for the Bachelor of Science Degree
a Malaspina University- College, Nanaimo, British Columbia
2008 Apr.

2. Franci G, Falanga A, Galdiero S, Palomba L, Rai M, Mordlli G,
et a. Silver nanoparticles as potential antibacterial agents.
Molecules. 2015 May; 20(5):8856-74. doi: 10.3390/molecules
20058856

3. Ra M, Yadav A, Gade A. Silver nanoparticles as a new
generation of antimicrobials. Biotechnol Adv. 2009 Jan-
Feb;27(1):76-83. doi: 10.1016/j.biotechadv.2008.09.002

4. Ansari MA, Khan HM, Khan AA, Malik A, Sultan A, Shahid M,
et al. Evaluation of antibacteria activity of silver nanoparticles
against MSSA and MRSA on isolates from skin infections.
Biology and Medicine. 2011; 3(2): 141-46.

5. Adeli M, Hosainzadegan H, Pakzad |, Zabihi F, Alizadeh M,
Karimi F. Preparing starchy foods containing silver nanoparticles
and evaluating antimicrobial activitiy. Jundishapur J Microbiol.
2013; 6(4): €5057.

6. Lara HH, Garza-Trevifio EN, Ixtepan-Turrent L, Singh DK.
Silver nanoparticles are broad-spectrum bactericidal and virucidal
compounds. J Nanobiotechnology. 2011 Aug; 9:30. doi: 10.1186/
1477-3155-9-30

7. Hwang IS, Hwang JH, Choi H, Kim KJ, Lee DG. Synergistic
effects between silver nanoparticles and antibiotics and the
mechanismsinvolved. JMed Microbiol. 2012 Dec;61(Pt 12):1719-
26. doi: 10.1099/jmm.0.047100-0

8. Miller DL, O’Grady NP. Guidelines for the prevention of
intravascular catheter-related infections: recommendations relevant
to interventional radiology for venous catheter placement and
maintenance. J Vasc Interv Radiol. 2012 Aug; 23(8): 997-1007.
doi: 10.1016/j.jvir.2012.04.023

9. Reidy B, Haase A, Luch A, Dawson KA, Lynch I. Mechanisms
of silver nanoparticlerelease, transformation and toxicity: a critical
review of current knowledge and recommendations for future
studies and applications. Materials. 2013 Jun; 6(6): 2295-50.
doi:10.3390/ma6062295

10. Vaez H, Tabaraei A, Moradi A, Ghaemi EA. Evaluation of
methicillin resistance Staphylococcus aureus isolated from patients
in Golestan province-north of Iran. Afr J Microbiol Res. 2011;

ol S H i el 385 5,3 U LSS g0 CLE Jilas | A ¥

5(4): 432-36.

11. Paredes D, Ortiz C, Torres R. Synthesis, characterization, and
evaluation of antibacterial effect of Ag nanoparticles against
Escherichiacoli 0157:H7 and methicillin-resistant Staphylococcus
aureus (MRSA). Int J Nanomedicine. 2014 Apr; 9:1717-29. doi:
10.2147/1IN.S57156

12. Bokaeian M, Fakheri BA, Mohasseli T, Saeidi S. Antibacterial
activity of silver nanoparticles produced by plantago ovata seed
extract against antibiotic resistant Staphylococcus aureus. Int J
Infect. 2015; 2(1): €22854. doi: 10.17795/iji-22854

13. Petrus EM, Tinakumari S, Chai LC, Ubong A, Tunung R,
Elexson N, et al. A study on the minimum inhibitory concentration
and minimum bactericidal concentration of Nano Colloidal Silver
on food-borne pathogens. Int Food Res J. 2011; 18: 55-66.

14. Kazemi J, Ahmadi M, Dastmalchi Saei H, Adib Hesami M.
Antibacterial effect of silver nanoparticles along with protein
synthesis-inhibiting antibiotics on Staphylococcus aureus isolated
from cattle mastitis. Biological Journal of Microorganism. 2014;
2(8): 15-22.

15. Llarrull LI, Fisher JF, Mobashery S. Molecular basis and
phenotype of methicillin resistance in Staphylococcus aureus and
insights into new beta-lactams that meet the challenge. Antimicrob
Agents Chemother. 2009 Oct; 53(10):4051-63. doi: 10.1128/AAC.
00084-09

16. George N, Faoagali J, Muller M. Silvazine (silver sulfadiazine
and chlorhexidine) activity against 200 clinical isolates. Burns.
1997 Sep; 23(6):493-5.

17. Ayala-NuUfiez NV, Lara Villegas HH, del Carmen Ixtepan
Turrent L, Rodriguez Padilla C. Silver nanoparticles toxicity and
bactericidal effect against Methicillin-resistant Staphylococcus
aureus: hanoscale does matter. J Nanobiotechnology. 2009 Dec;
5(1): 2-9.

18. Wady AF, Machado AL, Foggi CC, Zamperini CA, Zucolotto
V, Moffa EB, et a. Effect of a silver nanoparticles solution on
Staphylococcus aureus and Candida spp. J Nanomater. 2014; 2014:
Article ID 545279. http://dx.doi.org/10.1155/ 2014/545279

19. Eya Z, Matzov D, Krupkin M, Wekselman |, Paukner S,
Zimmerman E, et a. Structural insights into species-specific
features of the ribosome from the pathogen Staphylococcus aureus.
Proc Natl Acad Sci U S A. 2015 Oct; 112(43):E5805-14. doi:
10.1073/pnas.1517952112

(0% (2255 2) YV oyl / VA 293 1 VYRD by [ (55 (K3 eale olRuils sl dlone

[ww.SID.id


http://www.sid.ir

91/ Journal of Gorgan University of Medical Sciences
Autumn 2016/ vol 18/no 3

Original Paper

Minimum inhibitory concentration of silver nanoparticle
against Staphylococcus aureus and itsrelation with
Methicillin resistance and bacterial source of isolation

Azadi F (B.Sc)}, Jamali A (Ph.D)? Baei B (B.c)®
Bazouri M (B.Sc)*, Shakeri F (M.Sc)®, Ghaemi EA (Ph.D)*®’

M .Sc Student in Medical Microbiology, Faculty of M edicine, Golestan University of Medical Sciences, Gorgan, Iran.
2Assistant Professor, Medical Laboratory Research Center, Golestan University of Medical Sciences, Gorgan, Iran. 3M.Sc
Student in Microbiology, Amol Branch, I slamic of Azad University, Amoal, Iran.*B.Scin Laboratory Sciences, Faculty of

M edicine, Golestan University of Medical Sciences, Gorgan, Iran. M .Sc in Microbiology, Faculty of Medicine, Golestan

University of Medical Sciences, Gorgan, Iran. ®Professor, M edical Laboratory Resear ch Center,Golestan University of

M edical Sciences,Gorgan, Iran. ‘Professor, Department of Microbiology, Faculty of Medicine, Golestan University of

M edical Sciences,Gorgan, Iran.

Abstract

Background and Objective: The rise of antibiotic resistance particulary Methicillin resistance in
pathogenic bacteria such as Staphylococcus aureus is found to be an emerging threat to human health
especialy in hospitals. Heavy metal nanoparticles such as Ag used for inhibition of this bacterium. This
study was done to determine of minimum inhibitory concentration (MIC) Ag nanoparticle against
Saphylococcus aureus which isolated in Gorgan, north of Iran and its relation with Methicillin resistance
and source of bacteria.

Methods: In this descriptive — anaytical study, the MIC Ag nanoparticle in 183 isolates of
Saphylococcus aureus by microdilution method was determined. 30 isolates, based on mecA gene was
considered as MRSA. Samples were collected from patients, nose of healthy carriers and foods. Compare
the MIC of isolates based on Methicillin resistance, source of the bacteria and resistance to other
antibiotics were assessed.

Results: Out of 183 samples MIC was varied from 1 to 16 pg/ml, and meantstd was 2.9+1.89 ug/mil.
MIC mean of silver nanoparticles in isolated from foods were 2+0.7, isolared from heathy carriers were
4.1+2.4 and from patients were 3.4+2.1 pg/ml and were statically significant (P<0.05). MIC mean of
silver nanoparticles in MSSA isolates are 3.9+2.3 and in MRSA isolates are 2.4+1.4 pg/ml that were
statically significant (P<0.05). MIC mean of gentamycin resistant isolate were lower than sensitive one.
But between MIC of silver nanoparticles and other antibiotics resistance was not significant statistically.

Conclusion: Thereis arelation between silver nanoparticle MIC, source of sample isolation, Methicillin
and gentamycin resistance. Since MIC of silver nanoparticles on isolates of Methicillin resistant is low,
the possibility of its use in the control of MRSA in hospital infections can be considered as a prime
attention the Gentamycine.
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