qQV 033)0)8 «Jol aylaids (b § Camay 0)9s ol 50}y eole Gl alc alas

0995 95 ghdliw] 13 hidgn JSWiT 9 15256 swigas 53 (g Ega (33w (owry 52
Sl 3181 Cawgy 31 0 1aa gt o gy

Y

*Y . \ _
‘;'Jﬂ&w’“‘ ‘;\j&nb)m‘djizﬁuw

Silp) oo opgp 22) condun) )] sSuID .csfelpgSan 59,8 (1
lp) o9p oagp xaly csoduw) ) sl csalSuivlo] ogle 59,8 (b

0/8/Y 1 b pdy b 0/V/V 1l s gy

FXR S

I s o i e Sy s ol LS5 danly & oyt oS35l 5 6 et e (1 i ot
102 9yl 3,5 b yst basss olibgns iS5 56 5 el 19256 133,8 oo welas ICAADBC ] bawsss o Ags &5 sy o
b S8 gyl oad T el (95 95 sSlil ) olidse S5 5 IS256 £9ud (e oy adllas (] J Ban 055 (o
A8l g

S5 55 1o iy ol 55 (sog] cor s 1 Caogy o | rinsie) oS5l alie Y o (i, 5 o
35 odlitl (polaidl slajosly LPCR (Bg) HIS256 jgin (gu)p ca 3855 )8 (qwy 3)90 Sl yiis Sim gy &2 plidgn
C59sd Sad gy 4 i oSUlS 5 laadg Sle o yolgnSsyel (159 ginal Cunglin Jliai ;I 1S256 (clyls slo ahis ples ogde
A5 3JUTSPSS 33l 55 5 oslitsl b oMbl A58 1,5 s 3590

Wblg a8 amy o ol culy j159,S0e gy b ol idg 1S256 (gl (oyd AVA) A b5 alis QY 5l 2 ddg iy slo aisl
L0391 (658 plidgn 0.SUg (o DVF/YA) WY 5 Lawgio (duopd VOINA) VY cciuns (Lo yd £15) & Jlasl 086 (duo > SYIVY) OA 1> Jlas]
Gl alis 5g buwgie plbss S 155 (1o )> WV/B) V 5 Camss (103 VV/D) Y (Jlasl 4815 (10,5 V) £ dS256 4}l slo alis j
& (Mo WP pmmlognyinl @ (10 YO) ¥ (pulSsl & (Mopd Y0) ¥ copmbilis 4 (1o YY) ¥ AS256 ()
200,55 oanlio CpuanlogSily 4y ioglie gu Lol Ldg polie yuwnlog i)l 4y (103 04) ¥ g CpwlaS'sldl &y (1o )3 VY/B) ) ¢paawliaS ol g s

cl alis > Sl Coglie )l 93y whisn LS5 5 1IS256 1y (bl & cul opl jl (Sb mls {gm doud g Cow
Dy S plie (63558 ginel Canglio dlul 4> 1S256 onis s lus s b Mols” a8 23,55 osnlie lay ;oS4 el 44 15256 (¢l l>

35558 gl AS256 colidns ¢ purua ] s oS sl 1 gulS” s 83514

Ol 3 g 03 g p Al (oDl A|)"| &sls ‘@L{-&_b)] r‘,li a‘g)f J‘QLM oy g5 3K
Email: mehrabi.mehr@gmail

Copyright © 2018 Journal of Ilam University of Medical Science. This is an open-access article distributed
under the terms of the Creative Commons Attribution international 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material, in any medium or
format, provided the original work is properly cited.

AD



file:///C:/Users/m/AppData/Roaming/Microsoft/Word/(https:/creativecommons.org/licenses/by-nc/4.0/)

OhEas § (s Lo)sans—...)s elidoy JaSls g 1IS256 a33gibs 2)s (o3 £oud glirs )y

45 355 g plol el o3l Sl 5 S e (S
0055 55 gdlinl pgif > e pai > G
ln o] o5l a8 wil o Lasis BB duoyisl
1> il 19256 (VA)aizus 10+ -bp b V¥ -bp
055 S Sl poiges)S g9y p A (puix
()20 518 ey

wad Bb 5l Slg e 8L Ll woles
@l Golow B juid 9 390 pelatsiC o sl oaiS
buwg Wlg (o pradrepinl (g5 oS shdlul
> & 19256 oxigh g3 yolis Sip 5 65058
ICAADBC 50 o9y Jsby i el oS
g da &5 Sy icaC o5 Lals (Ve )ogd o
A2 o L 1S256 sl ) ¢l 1y (Hot Spot)
By 35S o B CA oyl e o 15256 puate
B e55 el 85 )5 00aC o5 o pate ol
g oSt (1357 Jlb it 4 domil )3 939 (o0
ol 3 Bl o 19256 g5 ol Ll 295 oo oo
pldon S5 2Ulg o)bgd (68L 5 990 )1 ica
oS S ohdlinl ,> 19256 JIg gl s |,
@ Coglie Jle )iz mp ey
TNA00L (y9j9—nsp dlasly 4y oy joSilS gicel
Jte yob 4 $lg5 (oo paie cpl Lol (FV)03L (o
Lo o5 oS hdlinl (sl poij )3 dasite sl a5s 5
oy 39S gial &) Cuoglia 4 oo o pogS oS g5l
ool el 55 ol el (Sas 19256 g5 53,5
@l low 4 atly & amd 5 S0 cod )
b o) o)kgd S nl p b s
Bl cul (See 1S256 By g x5)l5
b Slwlon baee 3 udsepdnl (oS o8 shidlil
IS256 susio slo aswus jels (VY)amd i3l
N ) pdy Slasl 48 S Cwl (See
o5 S bl )3 po 35 bl 5 (egl de
(V)i ausly s dee yio]

Hlo 8t glo iz pyy ) 15256 Jlgs
92 SboSule ¢pogS 989, 0l (oS oF ghdli il alox

9 ookeolgSY (o5S 9-593) pomgi—) L)oo
)2, 2959 Lo

AF

EVRT)

o £S5 (uS'S uwerdnl g5 oS olidlin
b c )b g aie VSIS (JSS 6l ades
sl cble p» udy el 8L ol il e
Jloy g 5l iz 68k ol 2yl 1) S (VL
sbbe sllic » 5 cwl il Cwy b
S bl Cund 1 (gHlow Cavsy (59) p CogSw (o
li egiae gla am e o (Sly )
by (s mle ple ils (equan Jolis
205 )R ol slasigw 5 (59 o5 595 2

2 ol (ogS S bl e (sla (g low
(Fguan Jole o as (sl sl o3

as oo 1y (ooly8l > cogae sl SUle (6,SL
(\:)wl AW u9§)w l.: s » u] L;uo.}‘ o)
Juoyy @b 3L Jlew cagy I 8L
Oligas 655,18 pla o il sl cudlye
@ Jd e @398 (o (93 b ly (Sij
Sl glo cigie bul cle iy @ls e
(0)29 (oo grkae

035 5 Sl 3 g (2l slen Jole
Sy by plige St dasly 4 i)l
g5 45 3l o )L (b g i (o]
P oo )llw b Jode e el oyl
icaC dcaB .dcaD dcaA sla - 5l S ixe
()29 (oo oS Al (o

o055 S gl ol glo a5 pldgn [T )
B s Lgy SO Jhgsiiwd 108 by ¢y due ol
Sl Gl ol S B 55 ) S
Cawj bulyd pusd Cou wilgn aSo) 5 And D
P g DNA ol}éf 61595 Z)d ully S a5 15256



QY (123)0)8 Jo! o)ladds « b g sy 0)gs

ol 50}y eole Gl alc alas

o esbolid ol PCR L35, 5 DNA goc]
b 5l S psis L) DNA gl 5l ol 45256
oo 03)S o TE (3L y2dg)See N+ 3 1) 4yl
S8 5l Sy dblgzd ml tlgSee Y-
49 03,8 BlII (pgpuilwgu cpl 4 0l (3:8) slade
A L diges g 03 513 153l 0 celw V G
oSiwd o oS le dxy A H aady 0 G
Voo te 4 b Lges o 3l dw A8 I8 SDga
S 235 oyl adiBd 55 o3 Veeer > addd
5 02lizal DNA ey asie clyie 4 (o9 gole

Jidy Sua WY w13 19256 I,y PCR S
VoS e jilg S V' Jolds o5 45 plool
CulS  yoalyy yidgySee N g €8 pealn g S
Vo5 Ry shie ol s S Vo polan]
392 55 DNA I 2y S

SSilogos oSty jl odlizul L PCR Sl
590 4abys 5 youly Jlg 8,5 ploel (BIO RAD)
Jsds 131256 stisds 25 M5 iS5 gl o3li
odnlio (cly ol od 5 adygl ¥ g ) ol
Ao Vo 55T J5 5 PCR &Yy >
A ool

Shodds I sl (o581 P N (G ol g
JSi g 19256 ()] gged b (wen 9 Cany
Soad la adseyiul ogS S okdlinl 13 whdg
Lol 0445 w‘b)a pjlw .)1)3‘ Cawgy
L 59, 9 dlge

AYAY o ob B 5 gyl by alols j»
low bawgs o)yl 55 sS gedlial igai )
Cusgy s ) Sigdsased oy 4 0ad anieél
Clow & sy b ab Gyl @er Wl 2
bl ol 5 00t o3l Cungy s 59y 2 |y ool
a5 le 4 VY sled 0 9 TSB Lo
S50 o 9 03 )18 LSl > el VY G
I oasis cgs b ool eSS Lo
GYBE 5 (300l 5y uls aliaron (sl (903l
u.:l.lb du]» S oo laiw! CHEwon9y 4 Comolus 9 )l.ﬂ
Pl plbosdsn o ol @l oLl 2 &
Olalef] CoB 68 g uin 5 58 e gl B0
285 )15 55 16STRNA _JsSlo

eyl (g8 o5 ghdliw] )3 1S256 yeulyy g ) 0,lend Jgo

o5 (0" = ) yelp JIg

(bp)osSel i)

1S256  F: TGAAAAGCGAAGAGATTCAAAGC " v)
R: ATGTAGGTCCATAAGAACGGC

1S256 oSG jokiie 4 03wl 3,90 PCR 4ol .Y 2 Lo Joua

S 2l oles o>

Sl

4535 Y 2C

gl B Sy

agl v 2C
e YO abye  araeC
4l £ vweC

(Denaturation) DNA 0 cuds yasly

(Annealing) yooly o o

(Extension) yesly i Jrsb

FERAY vweC

sl o8 b

S reC

3TN

09° 95 o> K b (TSB)e

Plo (55938 b 68 gemiliwgu 1 g e

JeSis SUlg jelaie 4y soldge LSl Ul
(MTP)culy yid9)Sae 9, 5l v s > wldgw
S S sy bae g So VA L0 odliul



OhEas § (s Lo)sans—...)s elidoy JaSls g 1IS256 a33gibs 2)s (o3 £oud glirs )y

S5y Sl S pad 25 bl glys 5l eslizd Soly 1o 4 TSB L ,5 41),5 (Ko i 3,5kl
DA Sts loh Cyglome 43 g BAD 55 g e Uil a5 1) g Uas ialS glate ) asl
dopd A0 ol yide S VO 0,8 ddlsl L o8 OT dw PBlas 8L s o ly @ols slaxel LB
sl spSl 4 oad Jate ) agds Ye Cde 4y YA Cdo b iy s (05 435 L5 5 Saly
Zoo Job 3 903,5 lix b 1 511y whidgm )3 d9390 Bl gl a b el IS as YV sled o celw
ELISA reader oSz ;l eslizul i sl ¥4- 38 5 oslizl b b Saly wrds Juato clo g5,
Job i Sl (K,] Awareness S ) o5 o] a5 odb ¢ b g Cawd ,b 4w PBS
Uly b ouly 5 Saly 2 (OD)pd> zoe Ll Saly S 5 pldgn 5 39290 b 8L
2 oeeon e sl ale bug gls JSUS Ay Ve e &y Jplie 5y Sue N0+ 5l oolil
aosd | ate el 8 Gl i sl 25 b ey 511y osile LBl Jsilio |y i ol
L5400, 5 oa abb aldsn )3 drg0 sla ol oMb S jglale 4 b S Gk 4y g 03
ol cut-off a b o g, il ool _awwl b Gde & s o cpl 5 de wal ool )8 561 gled
o)lod J9u2)28)S )3 gz 2j9—s Jol> o8l Ble 5y pidgSe N0+l edlazal L adds Vo

(Ha)v ble ol g ad plnl (ool ) Jos o)y S

(V0)culy y9,Se0 9y dlewy 4 whdgn Sl (Ul gty alb ¥ 0 lowd Jgor
(D)5 s 55k (pSs Sl Jolo gols CULOMT (o doobms el S5 U5

0D > 0.9252 OD > 4x0Dc. e
0.4626 < OD < 0.9252 2x0Dc < OD <4xODc Laogio
0.2313 <OD < 0.4626 ODc < OD < 2xODc Chns

0D <0.2313 OD <0.08324 Jasl pac

(e 555 o Sl Jlne Bl x Vi ite J55 (slo Saly 5,55 o xSk = ODC*

(P<0.05)as)> A0 (lisebsl paw jd juind 348> oS lp  SKose o Cawlas Lilos]
2 plidge LS5 U5 o (gylol bl 5 43 5000 Comd gy 2p30 Sl ilir (Sig ] Comlus
s b eyl (oS5 shdll sl b Ol plSpol S5 T A
O S Bl Cuaglie g 1S256 (5 gl s ol 81 ¢l S 5l s ¢yl g il
935 Oigend Swd (o) | mmlesSly 9 Cmaleg )]
OiRgF b wdl 5 Bl slad bl gtzudl Jodllygns 3o
(22> YY/YO) FY osds (59l gor ali> QY ) Somilawaw oy ol 5 .5 eslatwl (CLSI) b
bgsye 3y50 (1oyd OV/VO) YA 5 b5 & bgsye 3590 2 3l Ko o 3jlnilinsl Jalee (55998 L (5L )
o) 3148 s L PCR 5l Juols gl .39y (150 4 o3l b g 03,5 ad &lyy otid Joo laxe
039y 19256 (l)ls (aop> AIVA) A g5 calis Q) BT ostin Joo e gaw gy iyl Clgw
(oyd> EYIVY) DA il QY 1) ojles JSU3) b maw g9y cuslie alold b b Sud g midls
ohdon (Moyd FI5) 5 iohbon S5 oUly 286 b Suod 51 Sy wdy pae dla Lud o3l Hl\8
Woo Lugio wlds o (Ao VOIYA) VF ipnss Y0 (slod > coel MASTY o &y (y90bgSSl 1
b als b LSS (568 phdgw (o> VF/VA) Db g pSoslul oS il as s

Ul 886 (o) VO) 5 wde 1S256 (¢l s oS N3y 5l elatel b odd (ol gox leMbl
Vg cismd pldgn (103 VWD)V pldon JuSuis 0923l 9 @y S el gejl 5 VY 4 SPSS

AA



QY (123)0)8 Jo! o)ladds « b g sy 0)gs

ol 50}y eole Gl alc alas

oplSeel o Sger (1] 4 Conglie iz o2
Capnlogly il ol 5l s ¢yl S oGl
2ly o b 5 Cpanleg )l 5 polelii>
(P>0.05)15 sl (g okixo s3] 1S256
2 pldgn S5t QU5 o s blias (5 Lol D3
2FSB L urden bl (1995 55 sldl sl (sl 4l
09051 b (P=0.008)1.0,5 A0 ligabo! geas )3 i
2 plden SIS Gn L)l b aalie mpe (S
Mo radee il (S S s Sl 4l )
9 o (o g Pl Sl gl oad
G ¥ ol Jo > 0 IS256 5 jea o

Cawl 005

AY Gl S bwgie pldsn (duoyd VY/0)
OY Loy 1S256 186 &5 Ll alis (o> AV/YY)

pldon JSis SUls 186 b 4l (1o £Y/50)
VOIEE) WY cmd whidon (slyl> (o pd £/+Y) O
(o> VOIFF) Y 5 bwgio plige )b (o)
shb &8 ol alis 0g 00l LSS (668 plidsn
YO) Y pmnlolis 4 (Lo )d YV/D) ¥ 34 1S256
commlogi il 4 (30)d YO) ¥ ¢ puwlSsal 4 (o)
(23 WY/0) N poolS glg yomw 4y (doy VY/D) )
polie Cymalogyin)l 4 (103 80) ¥ 5 (S glil &
10,5 odblin uuslosSly & ieglis zub Lol Wdg
IS256 19>  plbges J5 ot {1 ol fop0)

a3 bgypo ) 0 lans cygins 15256 p5 51 asituo yoiag] w5 55 sladlins! 5l diged PCR Jguateo 555395501 J5 -3 6l JSeub
b ) s J 55 T 0loud cygims (RPE2A)cun J 555 ¥ 8koud cygins oyl L 85 505) DNA Ladder 100bp
il «? \\'Y’bp nggga ol 1S256 Sys b wlas & bgg)a/\ Y &b F b)w Ogw

120
100
80
60 X
- 40 3 Efﬁu‘
y .wL»
- 20 a,
L3
NN S o
o o _9‘..«' ;‘)4 -’.. v
S ff‘? A A4

IS256 ualy (s wo il (w95 s ghadliao! (61 sl )3 (S (AT ol gy 2 ) 0)lowd 13509

A4




OhEas § (s Lo)sans—...)s elidoy JaSls g 1IS256 a33gibs 2)s (o3 £oud glirs )y

I1S256 jga o Il 31,81 51 00w aa gt w0 yim] (w95 95 hdlian! (5l aylu 45 pladgns JSUid cym bLI )1 .F o lowd Jgua

P & whdgn JSi5 pas i whdon buwgio whdgn S phdom eldgn i

(/) shass () sha () shas (/) slass (/) shass Eloogas

[ (oY/v0) ¥A (F-/55) ¥V (FIre) v (VY)Y (103) 5 5 i
(FV/Ya) v (VYY) ¥ ()Y (\WAA) Y (VIv) ¥ a8

AIv¥a (\--) A (FoNY) 08 (d/AY) (Va/NN) Y (\/a0) Y At (Jbs) oo
()o (F)¥ (V) (V) \RA e

=) (MVa) A (va) 5 (\W/-0) ) (W/-0) ) (-)- s 15256
VYY) AY (PY/50) oy #l-v)o (a/ss) Y (a/ES) Y syl

AVYY) AY 5l oads ooy syl adlas jo L
blg 286 (1o )y £Y/F0) AY dS256 186 (1o
wigmd plidgn (LI (303 £/Y) 0 wldgn JSis
VOIEEY Y g lawgio wphidow (slyls (duo > VO/ES) VY
rhdgn JoSuld pas oS A3l (o0 (698 phdgn (o)
b Slys (oo cnl &S 23l (o0 yida b > ol 3 3
et 13l 4l & plio 19256 oas oS Lt
o)l sl oads o0y s ol dslllas jo oS ok
39 115 3,13 g2 ol 1S5 5 15256
Ll 1l 4l 55 oldgw S5 pie o 1S256
1S256 5| yué 4y (6,505 Jolss g by punnslSo Yias!
b g 22,50 JSuts whdgn 298 (o0 el 45 3)3 2924
JS5 gy A gl 4 by sla (f sl (Sae
S il il jpis b el 5 o Lig
4 18256 (chls Lo a4 sl > cli s o9
Ol Cuglfo (suyjsSelS gl slo Sg 3
4 Cpwlas pobe 3G ) (Jy (Wamd (o
oAb aBls 18 L oS o il ey eSSl
35 S plie (698l ginel Canglio sl 45 1S256
5 655l GSeias bl s 4 3l ISl oS
S9) p ple G &S 5 adl Jslse S0
o) 4 5 b g ol 5 ol Cangy (slo g
Cuwglio 59y p sl 03y S Gl adss oSt o«
Cavgy 19256 gLl (ola alis (o5655 gl
byl pbdl 0K bl ol b)) 5 @l ol
Lyl ol oo a8 5,5 g9 Slitame o Consl
b LB s s b g 31 Caibllas pils oo

Sl &yl

S5 4o g oy
Q@ al ard 2 wi eyl s S 68 glsliul
Pl ot sl (38 1) ol b 538 g
Oy (V) Wl odged W) Sl jlon Cigas sl
Sl > (s yiol (oS oS gldlinl (sl cigie
rldgn )3 dged ok 4 g (> aualiS 8 (Sap
S pldgn JeSuis (V) amd i &) oad JSis
phdon S5 b oS Wil (o 2l lew Jelse
(ol e 5 (29,500 A5 Jolge Jlie 13 (8L
sl Cigas polis el g D9 o cladlre e
Verr dlyi (o g 398 (o pldgn Lawgs 0ld sl
4 9550 15 Jalse b 5 o Sgn (14l
7 opglie 0 SeSM blier 4 Cuus oga
AYA) A wlas QY 5l ol adllas (o (V)i
OA wlas A pl oS Wogy 1S256 (¢lyls (wuo )y
FIF) & pldon JuSis olly 286 (as)> SY/VY)
odsn (o) VOYA) VY cans pldow (dwo)
U5 55 el (309 VYY) I 5 Lo
sk B il Wléen SIS pas &S 00D
286 (1opd YB) £ 18256 sl)b b als jd g
g ohdgn (302 V/0) N wldon JSis oUly
&S b LSS bwgio plidan (duoy VY/Q) Y
1o sl 5 55 plse S5 pae a3 o (5
&S @il Sldles b @l opl &5 W3b o pii
ohde o S5 pae el 18256 1S o ol
1S256 &S & jguo ol s 3)ls Slod o2 (VA)39d (o0
Jubps sl 5355 (o 518 1CR oyl Glbe
(W)3355 (oo whids JSis pas g 10 (gl ()5



QY (123)0)8 Jo! o)ladds « b g sy 0)gs

ol 50}y eole Gl alc alas

o5 g pled by w5 8 ey
039l o alis 5l eales 5 15 olow sl wls
UM oz b s 1) lem pE g Jloy el oniS
Wb S5 phe > dhaia ole 103 5 15256
! @l ol JxS p» Gl S8 sy e

il a3l o gy,

References

1. Sjolund M, Tano E, Blaser MJ,
Andersson DI, Engstrand L. Persistence of
resistant Staphylococcus epidermidis after
single course of clarithromycin. Emerg
Infect Dis 2005; 11:1389-92.

2. Otto M. Staphylococcus epidermidis the
accidental pathogen. Nat Rev Microbiol
2009; 7:555-67.

3. Moriarty F, Zaat SA, Busscher HJ.
Biomaterials associated infection
immunological aspects and antimicrobial
strategies. Springer Publication.2013; P.25-
56.

4. Kozitskaya S, Olson ME, Fey PD, Witte
W, Ohlsen K, Ziebuhr W. Clonal analysis
of Staphylococcus epidermidis isolates
carrying or lacking biofilm mediating genes
by multilocus sequence typing. J Clin
Microbiol 2005; 43:4751-7.

5. Conlan S, Mijares LA, Becker J,
Blakesley RW, Bouffard GG, Brooks S, et
al. Staphylococcus epidermidis pan-genome
sequence analysis reveals diversity of skin
commensal and  hospital  infection-
associated isolates. Genome Biol 2012; 13:
64.

6. Eftekhar F, Mirmohamadi Z. [Evaluation
of biofilm production by Staphylococcus
epidermidis isolates from nosocomial
infections and skin of healthy volunteers].
Int J Med Med Sci 2009; 1:438-41.
(Persian)

7. Ziebuhr W, Krimmer V, Rachid S,
Lobner I, Gotz F, Hacker J. A novel
mechanism of phase variation of virulence
in Staphylococcus epidermidis evidence for
control of the polysaccharide intercellular
adhesin synthesis by alternating insertion
and excision of the insertion sequence
element 1S256. Mol Microbiol 1999;
32:345-56.

0

OowlbosSSly 4 b ls den Job Bass o
Sled op aublS Gladss b as Bob i Cuwlus

5 Caoglie ogad ,d u‘?’ = Jb ol byl
Canglin (a5 31 19256 (el slo alie Laib Lol

oo b als den 5 Wad yp SSen &

8. Mahillon J, Chandler M. Insertion
sequences. Microbiol Mol Biol Rev 1998;
62:725-74.

9. Koskela A, Nilsdotter A, Persson L,
Soderquist B. Prevalence of the ica operon
and insertion sequence 1S256 among
Staphylococcus epidermidis prosthetic joint
infection isolates. Eur J Clin Microbiol
Infect Dis 2009; 28: 655-60.

10. Zhang YQ, Ren SX, Li HL, Wang YX,
Fu G, Yang J, et al. Genome based analysis
of virulence genes in a non-biofilm-forming
Staphylococcus epidermidis strain. Mol
Microbiol 2003; 49:1577-93.

11. Loessner |, Dietrich K, Dittrich D,
Hacker J, Ziebuhr W. Transposase
dependent formation of circular 1S256
derivatives in Staphylococcus epidermidis
and Staphylococcus aureus. J Bacteriol
2002; 184:4709-14.

12. Gu J, Li H, Li M, Vuong C, Otto M,
Wen Y, et al. Bacterial insertion sequence
IS256 as a potential molecular marker to
discriminate  invasive  strains  from
commensal strains of Staphylococcus
epidermidis. J Hos Infect 2005; 61:342-8.
13. Kozitskaya S, Cho SH, Dietrich K,
Marre R, Naber K, Ziebuhr W. The
bacterial insertion sequence element 1S256
occurs  preferentially in  nosocomial
Staphylococcus epidermidis isolates
association with biofilm formation and
resistance to aminoglycosides. Infect
Immun 2004; 72:1210-15.

14. Hennig S, Ziebuhr W. Characterization
of the transposase encoded by 1S256 the
prototype of a major family of bacterial
insertion sequence elements. J Bacteriol
2010; 192:4153-63.

15. Mirzaece M, Najar Peerayeh Sh,
Behmanesh M, Forouzandeh Moghadam
M, Ghasemian AM. [Biofilm formation and
presence of ica genes in Staphylococcus



OhEas § (s Lo)sans—...)s elidoy JaSls g 1IS256 a33gibs 2)s (o3 £oud glirs )y

aureus isolated from intensive care unit]. J
Mazandaran Uni Med Sci 2014; 24:43-51.
(Persian)

16. Vuong C, Voyich JM, Fischer ER,
Braughton KR, Whitney AR, DeLeo FR, et
al. Polysaccharide intercellular adhesin
protects  Staphylococcus  epidermidis
against major components of the human
innate immune system. Cell Microbiol
2004, 6:269-75.

1y

17. Mendezvilas A. Science against
microbial pathogens. Com Current Res
Technol Adv Cent 2013; 2: 978-84.

18. Juarez MA, Ramon ML, Flores LA,
Camarillo O, Zenteno JC, Janroblero J, et
al. Staphylococcus epidermidis with the
icaA—/icaD—/IS256— genotype and protein
or protein extracellular DNA biofilm is
frequent in ocular infections. J Med
Microbiol 2013; 62:1579-87.



QY (123)0)8 Jo! o)ladds « b g sy 0)gs

ol 50}y eole Gl alc alas

Investigating the Prevalence of 1S256 Insertion Sequence and
Biofilm Formation in Staphylococcus Epidermidis Isolated
from Healthy Human Skin

Goudarzi M*, Mehrabi M? *, Mirzaee M?

(Received: April 4, 2016

Abstract

Introduction: The major pathogenic factor
of Staphylococcus epidermidis is biofilm
formation mediated by a Polysaccharide
Intercellular Adhesin (PIA). PIA production
is regulated by the icaADBC operon. 1S256
causes phase variation of biofilm formation
by inactivation ica operon. This study aims
at investigating the prevalence of 1S256 and
biofilm formation in  Staphylococcus
epidermidis isolated from healthy human
skin.

Materials & Methods: Ninety one isolates
of  Staphylococcus epidermidis  were
collected from the surface of healthy human
skin. All isolates were examined in terms of
ability of biofilm formation by Microtiter
plate assay. PCR technique with specific
primers was used to determine the presence
of 1S2556. Additionally, all isolates
containing 1S256 were examined in term of
aminoglycoside resistance,
fluoroquinolones, macrolides, and
glycopeptides by disk diffusion method.
Data were analyzed using SPSS software.

Findings: From 91 isolates, only 8 (8/79%)
isolates contained 1S256. The microtiter
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plate assay results showed that attachment
abilities 58 (63/73%) lacked, 6 (6/6%) were
weak, 14 (15/38%) were moderate and 13
(14/29%) were strong biofilm producer.
Isolates containing 1S256, 6 (75%) lacked,
1 (12/5%) were weak, and 1(12/5%) were
moderate  biofilm  producer. Isolates
containing 1S256, 3 (37/5%) were
resistance to gentamicin, 2 (25%) to
amikacin, 2 (25%) to streptomycin,
1(12/5%) to ciprofloxacin, 1(12/5%) to
ofloxacin and 4 (50%) were resistance to
erythromycin, but no resistance to
vancomycin was observed.

Discussion & Conclusions: The findings
show that there is no connection between
the 1S256 and biofilm formation. Not match
resistance to aminoglycosides was observed
in isolates containing 1S256 hich this is
quite incompatible with the so-called role
of 1S256 in forming aminoglycoside
resistance.
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