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Abstract:

Background: Like genomic changes, the ability for biofilm production is considered as one
of the antibiotic resistant factors in bacteria which can cause recurrent infections. The
infection resulted from Methicillin-resistant staphylococcus aureus is the most common form
of such complications manifested as recurrent infections. The aim of this study was to
investigate biofilm production ability among isolated Methicillin-resistant Staphylococcus
aureus (MRSA) in patients with different types of clinical infection.

Material and Methods: Fifty Staphylococcus aureus strains were isolated from different
specimens and identified by biochemical and species-specific PCR tests. Methicillin-
resistance specificity of isolates was confirmed by disk diffusion method and mecA gene
presence; the biofilm- forming ability was evaluated by crystal violet microtiter plate assay
and Congo red agar (CRA).

Results: Using turbidimetry with no acetic acid, the ability for biofim production was seen
at 550 and 492 nm in 34 (68%) and 28 isolates (56%), respectively. In both methods, the
most of isolates were weak biofilm producers. In CRA, 94% of isolates were biofilm
producers which most (72.3%) of them were moderate producers.

Conclusions: While with the consideration of three studied methods high percentages of
isolates were biofilm producers and despite the significant correlation seen between their
results, there was a higher correlation coefficient between the results obtained from
crystalviolet-treated microtiter plates with two reading methods.

Keywords: Methicillin-resistant staphylococcus aureus, Biofilm, Crystal violet microtiter
plate, Congo red agar medium

* Corresponding Author.
Email: n.moori@scu.ac.ir
Tel: 0098 916 789 8807

Fax: 0098 613 333 0807 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, February, 2017; Vol. 20, No 6, Pages 525-531

Please cite this article as: Moori-Bakhtiari N, Moslemi M. Phenotypic evaluation of biofilm producing ability in Methicillin resistant
Staphylococcus aureus. Feyz 2017; 20(6): 525-31.

ovo



http://feyz.kaums.ac.ir/article-1-3226-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-10 ]

Oabacu o @ pglio gl g/ (a5 95 plaslica 53 pdid gas a3l 95 (Ll 3 (3 938 (b))

Y *y
e SR ST R

oM

3wty Gacisie & wil e s S 5o (S5 BT Caslie Jalse 51 S pn5 Dl diler ol g a5 B0 9 Al
Sn bl o e ghe ol 4 Wone 513153 OF JSE 02 5 gans <o sin 41 p3ae sl s] o 8 45 phoilice] L gis 5 0T glaaly
slacssie b Ohley 51 odd o b s & polis Gapsiis/ s s sbilin] 5o ddgm M5 aUlF )z adlae cnl 5l
AL Al (KdS

5 bbb e g otd lalis il KdS 5lakigad 51 s s a5 aSalilin] 4 g O slias (59 § Slge
3005 0T 55 ook o 4 Congllin MECA 03 5 ga> 2 5 Sems SIS, b b g mnd 655 oliazi| PCR
S o)) S e lame 53 S 5 gy S S S s S s 93 b g M5 2UlS

YA 53 FAY 70 dgb b 5 (hojn PA) i ¥Y o (Sinldnd O3 5 2056 000 790 I b o (o S judS ) b W
Kog Wb s Mg 4 )3l s DB L bl a2 B, 93 50 &S A edaline (b M5 aUlS (A5 0F) wlis
S b b Mg 4 538 (Aoys VI/E) LDl QoI 48 Lol 51 o ys AF s (555 305 lame p3 C2S by, plasil b
A3 edalie odd g )5 Ul S s Lo st

s by ding hdgn WS 4 520 addlles 5558 Glanlir 51 YL s aalllas cnl 5o edd IS ) A e L 1 AR
o2 3 GBI s 5 b s S S b s S Sl ol s (i) aw 5l ol ml o s ae (Kiemes
RIPBISTSRTE s [RICCReT

Ao BT g8 30 5 Jams ) g Moy S Ly 5 K e 52 b e 43 3\ s s o 5 S i) 1 ST IE7Sg

OYO-OF) Silomios (1Y40 il 5 oy oF 0l (i 0333 b (o35 — ook aliols 55

S Dl g Sl b b glacise coeal (pirea
SLazm s 9 50l (g Jolie (ssy o S AL
Lo &5 (ol 5 ihe slcils 5 (psman sbapd (B
S R I e
el lacigis alioben 53 LESU S Sl Dl
o My (Son Ol g s b bis SSHS
glor! Dlgea el gm Wb Stz 5 Y L 2L SL
Jols 5 Ao o ol 4 oS K Lagg S ) glaBLOL L
SRS S e ol Gk Wb e bS5
Mg [r] b Losg 5 SAS S Gl by Sl
Fp S i Odd (e S (el 4 g NS ol g
My [f] a8l cigie spam o de (S gladises
o gl B Eel oS Gl s sl pal ednlid
955 by L SL IS S S calgne 5 LS
el S Olgen iy A5 e [0] 55 0 b
Bloys 53 Srae (LKAl S 5l Cwiles sulS
Shoesiles b [F] Ml (SIS (S S bl slacsyie
A 53 Conslie bl omren 5 Bl polassl 5 15 el
- bl Gaisis 358 b ol S odid g 57 K5 S

ovs

doio
(MRSA) thew o 4 pslia sl s 55 shiilen]

T e s Pl glasiie sbul Jol Jelse 51 (S
- S B hr cuglie sbul oUls Il g Sl LA
53 I sl Sl Al g5 o g ol ) w28l 1y Ko
(S S dlul glacise ple alis LS Obys Wy,
e o 4 p3an syl s s Sl) 51 (B e sis
ol on (3Ll OL3 5 50 5 Oloys 3 CuSd ezl i35 b
slcige 51 b e a5 g8l Ol [YO] Aie
glacisis wilea b o 4 polie oS oS hilinl 050

Al oo am g BB SL ol 5 L0 Sl ey

Olpoz dagds BEES1D (S jyald 225215 puwlids 9550 29,5 )b sbinsl '
Jlsal

Sagid SRS (S ipels 2SS (S jpals SM0 > (51183 (gamitils
Jlsal Ol ez

sdofuns asiunyg ¢3S *

9 sSw0 LSy ¢ sSulh jyald 23S (Ol poz Sagid B OlualS Jlgks (lgal
wlid

<51 S CALY songi)es <2V FYAAA- Y 30415
n.moori@scu.ac.ir s 5xg)35) Cuny

10/9/1 1,303 Spady A 90/1 /¥ 18lys a6


http://feyz.kaums.ac.ir/article-1-3226-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-10 ]

w3 e Mg pUls oS 2L5)

9 A oalazw! )‘5‘.3‘;.\; &.»«J_; )LfJJ‘ a;‘-UL“w:‘ gi’:}) J" ;LAQ‘.\?

[Vf] 455 456 PCR G b 51 MECA 05 53> (w1 o

s M5 LU o2

sLab Wb M o5 5 mr e
TS Py 33 5 e 4 sl sl e s sS kel
N1 RS 30 3 lama j3 <2 5 dpy Jom S by 55
A5 8 esliul

g Jl S Sy 55 S
odd el By 53 (S i b S Gy, ol o
00 1l (b 5 &y [VFV0] O, Ken 5 Stepanovic bw s
ST Loz s b o 4 pslio o shgl o 55 shdlins] o)k
o 9 Bk oals CulS (i S O3 Ao 3V 3l) Hla0
S K 31 F Sl a3 WY sles 3 8 gl 5 sl YF
Jirl dul cod g dad LS s 5 el LSl ey
0315 Ul (TSB) iy 5 (5b g o iK1 Jame g5l A g &
S Dkesy 38 Bl w53 YV (glos 53 0 el 451 51 g
PV S o O oy bl 2 6l p 028 0nl 5 S
o B sl am o YV gl 5o 5 odd 4 o fwl 5150 s Jaes
T S99 ) osled AP L 0T 050uS B s S a0 g5l Iadoe
5938 sl 5 ol Y 38 51 e 3 8l ad LK
S Ogmdlbwgw dg Ko Yoo Ol A 2 5 a5 5500
Sl 4 oy Kon Sl e sslme o i 53 5 edd 4l
- Bl a3 TV glos s Dadome 5 A3 au, O pul b Olow
w3 andllae cpl g s 8 4SSl cslu YF ke gl ol S
595 b (ATCC 25923) sy s) oo 5565 plablice] 55105 !
BU S Lo 5l g cote IS Olgea bl ple alie
b 3 o o eslital e J RS Ol sea (eddi o25) 6 SL
SAL Oarlamsm 5ok gloe i bSO 0Ly DS
S3Pnd e oS YO L Dlie sl 5 edd WSS
Oal d b pdied S aw 3 e kS els gdied b gl
dpbe oS Yoo o ys 5 ds f S5 oy Ol
oSSl laoes glos H5 4235 VO D (gl g edd LI LAl
Ol d b s Slji g okd i Jgilie (e 3 S
i g g 035 S Ao o 5 ey s § S
Y dpy die S o 51 g Ko Yor Do L sl b
slos 3 aids 0 Sde gl OammlisSl 5 0 2 4 Ao
o (55l K5 e gl s e odd a5 ol g Lae

7 DJLM.: |\" a)‘gbl\“‘\olm|‘gwlu.é.§ MUe\.ﬂj.}

A5 ol pen Glajs Ly g Obge el b JSIN G (SsS
bl gl 0 53 S (LB Ul Sl b g Ll d
Sap Sslp 2 S solem sl 55 sl pand b DL
Lol o&im 5 JRS S 55 Gate sbglen o
ol op 3 Jols @l bl 58 s o x (CDO)
3 okt 5ulir b St oo dmys 70 Y05 Ju s 550
MBI | [V] st by 5 4 536 Sl slaici i
NPl M 53 S slusSU L ks e g3
ol Ol ol 5 6L lisslen b2 Wl BB 5 LSy
oSS el o g 55 alaz ) el sdd 4l la, g6
AL ldam Mg S cnl 53 Col 0k Olge &S s/
SAL (Snle Lyl 3 03131 F S0 cod 5 L) (S p 0k 2
g A pBLLT b, [A] sadie S
"o ol e 51 asls sy s S s Wb s 2L
PP e 55 ciS Wt gy Jl Sl 25 S
S aibe SEM) ol sy S 5 5la 8T K8
04 Olge Wpg Sy S S 255 S by WOT (5 gline
ot LS b pdsn a5 ARLLST e [3] el
[P PN S R CCR S OR FRTCIICY 5 M K2 KRG P
1) ol g 5 15 g sl arl g 0T b, b s S &S
bophdsn sbml ol b g s ©sS b b5 L) b
pras s gt Olllas V] 358 Jseme b (k5L
5 L ASL A LS 5 (g W LUlS o
bz 5 0Ly b g 58 CiS hasms g5 b OF bl e
LSt o Blge b ol ol DLl pizrer 5 435,
oy ol adlas 51 Gaa MV-VY] cl B8 o
sl s sSAl) ) i O s (hd g Mg AUl
ishe 05 5) Sl (SedS gl sie Sl edd g5l la
Caglio b OF byl 5 (05 5 (218 = 3he mlo o)l

el 0.9 s S ol o S s T

by 595 9 g0
LA bl sl

$5 St e S 6505 YO e s
e gl Ol sl ki 31 D 5 Sk gl ol
Wl dohie plasdsm s iol 5 okd oslaer Slsal
b 53 oS 5 SV 5 S o 05 5l K
0r 2L SL adyl Jolo O3 g puslis) s s sl (S 30
o e e & Cuaglie el Cogr 3 8 AU KdS 450

oYy


http://feyz.kaums.ac.ir/article-1-3226-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-10 ]

5 mon b el 0ad ea sl ) oyled ol s il By,
S S b s ol SiIp S el mll i
3 (Sl sl BE) M 0%+ 50 I sb 50 gy Tl S oy
L oS 5s 8 aite (Sl Al rly) M VY 4 b
eUls 5 balis (4w YA) Lo ,s 0F Sawl dowl 51 eslizal
o s S GHpes ABle Ll G Mg
eUls balas 51 (4w ¥F) ko s PA 53 SKanl dowsl 51 ealizul
Gl S L el ot 6903 YA 51 s B edalie b 5
U5 L (o) VI alis F m FAY 750 Jb 55 558
il UlE L (a5 AOIY) i YF 5 WS en A5 Lo
nm 00+ s dab js S s s e:l:u.a.:ér..i:rl:éﬁ P
Lwgo GUIS L (Ao VEV) alis 0 edd Cute 4503 YF 5
Mg s oIS L (L5 AV ) i YA 5 ohd g A5
ol jasli g8 kS Mg (Lo)s VA) wli VWl
33 3 Wsed pedd LI B 6o Pl amlie g s n b KA
05 Py 93 ol ) Jel ml S AS aRte e b
BB (ho,2)A) whior & 55 5 wdls e (oo AY) gyl
SIS Ky plaly sp 2590 Gt Al Sl o
S B oSy 5 50 8T SSsS 5a 3 lass 55 edd slowl
B (st b A 031 15 05 8 ¥ 53 Colu FA 51y (o5
00 pgemms 5l (deoys #) i ¥ oo ol 5o S 51 ol
3 ik 03l et (s M5 U5 B0 allas 350 4lix
PIF) ahior ¥ ohd g 5 S 51 ekd e gl YV 6 ecme )
sba ) e M 25 o8 Sl sl SHlS Mg L (Ao
GBS b (Aops VI alir Y (imen sl 0L (545
25 L (o) TV i Ve e Mg s e
Mg pmip ) Sl @l Las ol Wl g M5 55 hnsd
ol DLE Y o)led g 3 s oS kil alior O by
P93 33 3 Jool i (Kiad el 89831 b il 03
22 b sl YAY 5000 #an dgb 3 RIS 5 ok A5 S
“pp g0l ol b A B8 lsiae AYS bl (Kices
dsb 53 HIs 5 S s S G, o (Koeeed i
e 5 b S ol 53 S 5 fa gl 00 £

(P<v/ve) 54 s sme 2V

OYA

b 9 ol 590

25 Sy g o osls pdiend e OF b i 0L (nl 3
o o3 g5 der Sl p g s 8 S GUT gl
(Ahes! SS15) Sy 1Y oaws 5 00+nM g Jsb
Yo oo a4y ol S5 5 ey cday dh e 55 A eslizul
So5 il kw5 0kl WLS1 JLwdS Saul sl 2y oo
Olme cgbss 93 2 03 s 8 il 3 FAYNIM # g0 I b )3 7]
S e B 55 PGSl Wiged 2 2l o5 Sl
Sl o S B e Ky 4 Sl ol
Gl Ole b (ODy) wlier 2 558 Qdor Ui @l s
alyl apaib alul g 5 edd aslie (0Dpe) (e J 25 6,5
Mgl balas [VP] O,\Ker 5 StEpanovic bw g odd
- 5 (OD<0D1c) o g 2l 5 U 05 5 5l 52 b s
(g2 025 ) § (ODe<0Ds<2.0Drc) ohed gt ensds oS
S oS Wy 5 QoD <0Ds<40Dy) huse s b

Ldd gdward (oD, < oDg) e 2

0,81 K58 3o lamma 55 S
ISl Ganlir il cwd ol el Gl
AT SsS 03 haome 53 rbwiio 4 polie wsbs/
Bl 3145 lases ol LS e3ls S s &,y s (CRA)
B 2Ky e S /% 5 OIS, S8 8V 0a 8
~sb) LIs0 8T 4l Lo 3 2 e Ve 4 (OLT (S )
3 el oIl 53 0 el S ey s ekd 4 (Aa s
WS G e [IV] WS el OF 31 baglis ciS g
Sl YA 51 5 055 45550 a5 ¥V glas s bacad
b g 0 S 5 Ol gty K5y ol S 5IS oS g glanslitr
B slaglir lsen K b SIS kS 5 slagsm s

N was 8 8 s b en M5 2Ul8

Sobl 5IGT
2 g Myl (Kiees Ol G ol )
dsb 53) JNIss Py 5o b Ay Jbes S by 255,50 S
BN IRLY c_\.’.’.a L» ﬁﬁ}ﬁ_.\&‘ b «(JJAJSU\“\Y ‘900' T

S Ay lis ol 39051 b 13,81 5K 55 505 Laes

b
o boadlas 5,00 gt s Wb Mg mls

4 ’)L“*t’l"' a)‘,;|\\‘“\0|.u&..~|‘, J"‘elu"&'ﬁ’ M\Je\»}b


http://feyz.kaums.ac.ir/article-1-3226-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-10 ]

w3 e Mg pUls oS 2L5)

b)) e gl S,

53 oS b A5 2,50 S g
b A S

- T sk asJlas

P i f\\'cyd‘,b

ESTR oor
v Y v LT
¥ Y Y L
¥ | Y YA & g
¥ v ¥ 4 by s
¥ Y Y L
1 | 3 LA
¥ Y Y YY 4 gw
v A 3 T 4y g
v Y Y AR
v v v L.
¥ v v L™
v v v Y 4y g
1 | 3 YA & go
v Y \ LY
s \ \ AR ™
v Y Y ) 4 pm
¥ Y Y LA
s Y Y LA™
v Y Y 4 g
v Y \ 0 4y g
Y ! 3 £5 4y gm
¥ Y Y TV 4 g
v Y Y A a5 g
v Y Y 4 4 pm
¥ | 3 0% 4 gw
¥ f A cota J S

23 2UlE i ¥oade 5 JLdse A5 s LUls ple Sl sue Jodr ol s
Al or o hd ey A5

e O ohdsm M54 b i ) ool Js
bl ey SSE @ andllas ) g0 sl sl o 5SS slslen]

bl sl s,

5 S b A5 S 250 L
L A5 Se
b T dsb s
) ) 00+ gz se Jsb
PSP fay

Y \ \ \ 49w
Y \ \ Y 4
Y \ \ Y o4 g
¥ Y Y ¥ 4o
Y \ \ 0 4 gw
v Y Y & g
v \ Y Vo4 g
v Y Y A &g
¥ Y Y A 4
Y \ \ Ve 4y g
Y \ \ N 4 g
Y \ \ Y 4 g
v Y Y Y 4 g
v Y Y Y™
v Y Y A0 4 g
\ \ \ \$ 4 oo
v Y Y WV o4 g
v Y ¥ A 4 g
v Y Y 4 4 g
v \ Y A
¥ \ Y Y g
Y \ \ YY g
v \ Y YW 4 g
v \ \ Y g
v \ Y Y0 g
f ¥ f ke J S

adlan gy o b alsf e sSTS lilen] il O 55 (b s A 5 sl =Y opled ot

Mg pae i b g T ,
s My o
JS 51 aeeys) slass 3 hee3) sliss BEW ST IRV 51 o) slass
S N 15

(5,150 (oo 3,090 (ks 54090 (s 3,90

(¥ (AY/E)YA ¥V /AN Sl el BB 5 20 5l OO

(FE)YY (AO/VIYE (VE/)F . Stwldonl (61515 5 a5l FAY

(G (YA ((A7A0\ai ((ZA9)d SRsS o8 ey oS

e bl (hden oS M S Sl SL s caglis sbul
wobasl o) Ol (o gba,le 51 6ol
Geal Ad; Cgr ol B3 bl res sl
ol (g M5 0T e [1A] el 0 O g s S

235 b Al e Sighe slml 5 O 3 S 6,80

7 DJLM.: |\" a)}bl\“‘\ol.\;&.J‘ngﬁ MUG‘A}J

oy
oy b Mg 4 5306 gy kS 5 gl S
ol S ST Caglie Ol Al e DLl s Lesgie
2 S Al aglis S gl plp 00 B O g SL

JYs 51 W] il s S el s ol s pae 0L

ova


http://feyz.kaums.ac.ir/article-1-3226-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-10 ]

23 CiS gy el adlhs s VWV] el el § oL
Py A e |y (s St 3)0ge sl K sS sep laes
P 5 Dsls ) 45 sl DL Ay s S o 259 K
Ll S5 o T 53 S I Jools S s S el
Lo e SL a8, i 5l s ol B gaiy S0 5 S0
S S F o les Sl ommen opd B8 s ws sl
2 e Mg g el 5 bads Sb dex 5 S 5
0 plod Lol adlas o [¥0] Conl sdd 54158 e SU
Cogls e rl 5 bt (ks 4 MRSA gl
LS S gl g e 4 Ll 31 o ys YF 5 Lsls 0L
slalir ol (ol g Loy gl btz 5 Gembs
Slllas (&5 55 Lo g phd g 0 a5 W g glaalax 5l el
TS 3l M s dlal el S sl g e (axiles ]

V] sl s 3,158 deo 3 £ 31 e b

& 5 omid
1LY rp” Mg doys ol adls
Y s Ll KdS glagiged 51 0kd (55l MRSA
(dsm M aUls &l 4 axg b (Ao)s £0-0Y) WSl e
dohtie SSSm BT plp 05 AL Cuglis il sl
o) JEsh YL Jlasl 38 s b R 38
ot s Sl s bOke e 53 K3 25 4 a4 5 el s
b 4 S 53 o ges Sdlig Gl p s RS K Ol sea LIS

S108 9 KU
J,;J:Ag b‘,«{ g NEEHN ‘;.‘Z.AJ}: r}:;u C,J;Lu J'|

.:‘,«iuﬂ ‘;ﬂ:)..\s K) ,S..U ',.\d;u: 5 ;ﬁ_‘ a9 A WU

References:

[1] Lora-Tamayo J, Murillo O, Iribarren JA, Soriano
A, Sanchez-Somolinos M, Baraia-Etxaburu JM, et al.
A large multicenter study of methicillin-susceptible
and methicillin-resistant ~ Staphylococcus aureus
prosthetic joint infections managed with implant
retention. Clin Infect Dis 2013; 56(2): 182-94.

[2] Salgado CD, Dash S, Cantey JR, Marculescu
CE. Higher risk of failure of methicillin-resistant
Staphylococcus aureus prosthetic joint infections.
Clin Orthop Relat Res 2007; 461: 48-53.

[3] Costerton JW, Stewart PS, Greenberg EP.
Bacterial biofilms: a common cause of persistent
infections. Science 1999; 284(5418): 1318-22.

[4] Swan A, Amer H, Dieppe P. The value of
synovial fluid assays in the diagnosis of joint

oY

b 9 ol 590

Py (pl 53 3l dalg I L el sl s
o5 g Sloiny el 3 odd gy oS 4 5 GLMRSA
Joes o Golsine byl ol adlllas 55 [YVYCOY] sl
3 s 5 LG mb bl (o 55) 6 SL slule
Sope adlae 55 s K sdalie b Mg opde b Mg
MRSA ¢ g e 53 (V1Y) 0,1 5 Wang L s i $
o VY] el i 1S A PP Wl okl Ay gl
el O, Ken s Molina baw g 4 3 &) g0 anlllas 53 (o
s My 2l L0 o285l edd lar MRSA glag pu
G Kl ol s bl [Ye] Wad 51 WS
SBUMRSA I ao)s WA g sl 5l s 5 &0
mesls 0L 5 5l ohd g W5 50 YL U1y e golulax
o adlas s Wld g oS A5 slag S Ae,s VY]
M gl SL deo)s bl oyl Gl petn oldles
Sl i a8 ol anllias s Yy U5 b b gy oS
Lol 03 Soglime 5 6 W5 e Sl ol &S ASL e LS
adlae 55 opizren A3k Oldlas cnl 53 g SL 4w 5 oS
o AL cyy K i Sl ol mlS s 2 b Sl
Jdsb ;3 &5 As jasienm FAY 4 00+ [ Jsb 95 55 i
4 S G (o) Vi) oo 5,050 slAas M 00 7 40
SIS has b bl ayls s gz (deo)s £0) M FAY £ Jb
A e Ladi gad 31 Ao y3 AF L1, 8T K48 50 5 s 5o
(h 3 PA) (kb g Jamw g oS A5 LT iy 45 LA sl
4 (A5 AD) ol kg Ko ) 53 &S Gopes sy
alas 3 ad sdalie (ddpn Chad oA Mg O
Olpea day s S o 259 Ko ) UL 5 2L,
KS pp e 55 S By, 5 Fosles 5 5383 B,

disease: a literature survey. Ann Rheum Dis 2002;
61(6): 493-8.

[5] Simon GL, Miller HG, Borenstein DG. Synovial
fluid inhibits killing of Staphylococcus aureus by
neutrophils. Infect Immun 1983; 40(30): 1004-10.
[6] Dastgheyb S, Parvizi J, Shapiro IM, Hickok NJ,
Ottol M. Effect of Biofilms on Recalcitrance of
Staphylococcal Joint Infection to Antibiotic
Treatment. J Infectious Dis 2015; 211(4): 641-50
[7] Post JC, Stoodley P, Hall-Stoodley L, Ehrlich
GD. The role of biofilms in otolaryngologic
infections. Curr Opin Otolaryngol Head Neck
Surg 2004; 12(3): 185-90.

[8] Mack D, Beckerb P, Chatterjeec I, Dobinskya S,
Knoblocha JKM, Petersb G, et al. Mechanisms of

4 ’)L“*t’l"' a)‘,;|w“\0|.\:.é_~|‘, J"‘@.ld‘aﬁ’ M\Je\»}b


http://feyz.kaums.ac.ir/article-1-3226-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-10 ]

g3 phdam Mg pUlS oS 2L5)

biofilm formation in Staphylococcus epidermidis
and Staphylococcus aureus: functional molecules,
regulatory circuits, and adaptive responses. Int J
Med Microbiol 2004; 294(2): 203-12.

[9] Kawamura H, Nishi J, Imuta N, Tokuda K,
Miyanohara H, Hashiguchi T, et al. Quantitative
analysis of biofilm formation of methicillin-
resistant Staphylococcus aureus (MRSA) strains
from patients with orthopaedic device-related
infections. FEMS Immunol Med Microbiol 2011;
63(1): 10-5.

[10] Joo HS, Otto M. Molecular basis of in vivo
biofilm formation by bacterial pathogens. Chem
Biol 2012; 19(12): 1503-13.

[11] Atshan SS, Shamsudin MN, Lung LT, Sekawi
Z, Ghaznavi-Rad E, Pei CP. Comparative
characterisation of genotypically different clones of
MRSA in the production of biofilms. J Biomed
Biotechnol 2012; 2012: 417247.

[12] Sasirekha B, Usha MS, Amruta AJ, Ankit S.
Evaluation and Comparison of Different Phenotypic
Tests to Detect Methicillin Resistant Staphylococcus
aureus and their Biofilm Production. Int J Pharm
Tech Res 2012; 4(2): 532-541.

[13] Samie A, Shivambu N. Biofilm production and
antibiotic susceptibility profiles of Staphylococcus
aureus isolated from HIV and AIDS patients in the
Limpopo Province, South Africa. Afr J Biotechnol
2011; 10(65): 14625-36.

[14] Moori Bakhtiari N, Jamshidian J, Khalafi E.
Effect of Juglans regia Li. Stem Bark
Hydroalcoholic Extract on Methicillin Resistant
Staphylococcus aureus. Jundishapur J Nat Pharm
Prod 2016; 11(1): €29095.

[15] Stepanovic S, Vukovic D, Dakic I, Savic B,
Svabic-Vlahovic M. A modified microtiter-plate
test for quantification of staphylococcal biofilm
formation. J Microbiol Methods 2000; 40(2): 175-9.
[16] Stepanovi¢ S, Vukovic D, Hola V, Di
Bonaventura G, Djuki¢ S, Cirkovic I, et al.

7 DJLM.: |\" a)}bl\“‘\ol.\.'-é.ﬂ‘gwlu.é:ﬁ MUG‘A}J

Quantification of biofilm in microtiter plates:
overview of testing conditions and practical
recommendations for for assessment of biofilm
production by staphylococci. APMIS 2007; 115(8):
891-9.

[17] Rezaei M, Moniri R, Mousavi SGA, Jabari
Shiade M. Prevalence of Biofilm Formation Among
Methicillin  Resistance  Staphylococcus aureus
Isolated From Nasal Carriers. Jundishapur J
Microbiol; 6(6): €9601.

[18] El-Shekh NA, Ayoub AM, El-Hendawy HH,
Abada EA, Khalifa SY. In vitro Activity of some
Antimicrobial Agents against Intact and Disrupted
Biofilms of Staphylococci in the Indwelling
Vascular Catheter Patients. World Appl Sci J 2010;
10(1): 108-20.

[19] El-Feky MA, El-Rehewy MS, Hassan MA,
Abolella HA, Abd El-Baky RM, Gad GF. Effect of
ciprofloxacin and N-acetylcysteine on bacterial
adherence and biofilm formation on ureteral stent
surfaces. Pol J Microbiol 2009; 58(3): 261-7.

[20] Molina A, Del Campo R, Maiz L, Morosini
MI, Lamas A, Baquero F, et al. High prevalence in
cystic fibrosis patients of multiresistant hospital-
acquired  methicillin-resistant ~ Staphylococcus
aureus ST228-SCCmecl capable of biofilm
formation. J Antimicrob Chemother 2008; 62(5):
961-7.

[21] ONeill E, Pozzi C, Houston P, Smyth D,
Humphreys H, Robinson DA, et al. Association
between methicillin susceptibility and biofilm
regulation in Staphylococcus aureus isolates from
device-related infections. J Clin Microbiol 2007;
45(5): 1379-88.

[22] Wang L, Yu F, Yang L, Li Q, Zeng XZ, Xu Y.
Prevalence of virulence genes and biofilm
formation among Staphylococcus aureus clinical
isolates associated with lower respiratory infection.
Afr J Microbiol Res 2010; 4(23): 2566-9.

ory


http://feyz.kaums.ac.ir/article-1-3226-en.html
http://www.tcpdf.org

