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MR1(F) 5-TAGAAATGACTGAACGTCCG-3 154 BP
MR2(R) 5-TTGCGATCAAATGTTACCGTAG-3
MR3 (F) 5-AAAATCGATGGTAAAGGTTGGC-3 533BP
MR4 (R) 5-AGTTCTGCAGTACCGGATTTTGC-3
NUC1 (f) 5-GCGATTGATGGTGTGATACGGTT-3 278BP
NUC2 (R) 5-AGCCAAGCCTTGACGAACTAAAGC-3
MRL,2 o5 PCR Jalye .Y 5louss Jgis
Initial denaturation 94 °°. 5 min
Cycling (30 cycles) Denaturation: 94°, 30 s
Annealing: 56-60°, 30s
Extension: 72°¢, 30S
Final extension 72°,10 min
MR3,4 55 PCR Jalye ¥ & )louss Joio
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Cycling (30 cycles) Denaturation: 94°, 30 s
Annealing: 53-57 *, 30s
Extension: 72 %, 1 min
Final extension 72 °¢ 10 min
NUCL,255 PCR Jalyo £ 5,lows Jgiar
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Cycling (34 cycles) Denaturation: 94 °°, 1min
Annealing: 56-60 °, 1 min
Extension: 72 °, 1 min
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Copanids SUSI 49 93 15 49031 51 23Ul UMRL,2 45 PCR gl A oo Jgun

Crosstab
MR1.2 Total
+ -
sex MAN 81 8 89
WOMAN 27 34 61
Total 108 42 150
Value df Asymp. Sig. (2-
sided)
Pearson Chi-Square 39.236% 1 .000
Continuity Correction® 36.951 1 .000
Likelihood Ratio 40.322 1 .000
Fisher's Exact Test
Linear-by-Linear Association 38.974 1 .000
N of Valid Cases 150
90
80
70
60
50 O posetive
40 .
30 H negative
20
10
0
man woman

Copnics SuSE 43 93 515 39051 51 03litil Y MR1,2 135 PCR g3l ¥ o,low 13900

Comis SUSE 4 95 515 (49051 51 03l UMR3,4 (45 PCR gl A o )lowd Joua

Crosstab
MR3.4 Total
+ -
sex MAN 85 4 89
WOMAN 53 8 61
Total 138 12 150
Value df Asymp. Sig. (2-
sided)
Pearson Chi-Square 3.654° 1 .056
Continuity Correction® 2.577 1 .108
Likelihood Ratio 3.590 1 .058
Fisher's Exact Test
Linear-by-Linear Association 3.630 1 .057
N of Valid Cases 150

S piio D yuiie S i, Pvalue:Asymp. Sig. (2-sided) ¢gal;1 4> y» :DFf
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Crosstab
NUC1.2 Total
+ -
sex MAN 74 15 89
WOMAN 9 52 61
Total 83 67 150
Value df Asymp. Sig. (2-
sided)
Pearson Chi-Square 68.497° 1 .000
Continuity Correction® 65.757 1 .000
Likelihood Ratio 74.453 1 .000
Fisher's Exact Test
Linear-by-Linear Association 68.040 1 .000
N of Valid Cases 150
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70
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20
10
0
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Copuis SuSE5 49 95 55 9031 51 83liw! UNUCL,2 45 PCR g5 .0 o )lowd 3905
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oxacillin Total
R | S
methicilline R 71 10 35 116
| 0 0 15 15
S 0 0 19 19
Total 71 10 69 150
Chi-Square Tests
Value df Asymp. Sig.
(2-sided)
Pearson Chi-Square 51.612° 4 .000
Likelihood Ratio 64.925 4 .000
Linear-by-Linear Association 42.483 1 .000
N of Valid Cases 150
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Ol 351 s uagliie (wluo! 39 NUC (45 oyl U3, Y 0l Jgaa
oxacilin * NUC Crosstabulation

NUC Total
N _
oxacilin R 71 0 71
| 10 0 10
S 2 67 69
Total 83 67 150
Chi-Square Tests
Value df Asymp. Sig. (2-
sided)
Pearson Chi-Square 142.142° 2 .000
Likelihood Ratio 188.129 2 .000
Linear-by-Linear Association 132.353 1 .000
N of Valid Cases 150
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70
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20
10
0 T T
R 1 S

Otk 351 41 Cuoglie bl 2 NUC 55 e BLI LY 0 kol 1905
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methicilline R 108 8 116
| 0 15 15
S 0 19 19
Total 108 42 150
Chi-Square Tests
Value df Asymp. Sig.
(2-sided)
Pearson Chi-Square 68.478° 2 .000
Likelihood Ratio 85.519 2 .000
Linear-by-Linear Association 63.762 1 .000
N of Valid Cases 150
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Pearson Chi-Square 89.931° 2 .000
Likelihood Ratio 58.623 2 .000
Linear-by-Linear Association 72.914 1 .000
N of Valid Cases 150
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Correlations

meticiline oxacilin
Spearman's rho meticiline Correlation Coefficient 1.000 563"
Sig. (2-tailed) . .000
N 150 150
oxacilin Correlation Coefficient 563" 1.000
Sig. (2-tailed) .000 .
N 150 150
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Correlations

MRy, MR34 NUC, »
Spearman's rho MRy, Correlation Coefficient 1.000 473" 694
Sig. (2-tailed) 000 .000
N 150 150 150
MR3., Correlation Coefficient 473" 1.000 328"
Sig. (2-tailed) 000 .000
N 150 150 150
1.000 328" 694 Correlation Coefficient NUC,,
- 000 000 Sig. (2-tailed)
150 150 150 N
b o pdaw

I ueglie olie cpl andl sl (o (lunye S5
o @l ()l 8 an e A
95 65 gldliwl aygw VOl diged VoA By LiS oy
o5 by wew WA 3 MRSA 5 lls gyl
caws MR3,4 (il SLS ogde & wingy MR3,4
3 odd pbnl Glllles 3 g yiiw MR1,2 4]y 4
MRSA; b sl cosie olsme Yoo ¥ o 5 Lkl
WY cp @ awlyd o Wkl wdpl 55 5 0oy YF/0
VY )il o (535 1o > YV g duo )3 Fo /Y oy
Olie Cawl 0dd pbgl Hlal jo a8 K> (ol aslllas jo
O )l osis )5,155 2uops YW MRSA (sla cigae
G S S ool 4 plie o Ay 5o
Sy 5l Conglio 8| b saalie plSs
Methicillin Sensitive 3 MRSA (la 43!
5 oglaze a8 MSSA(Staphylococcus Aureu)
G5 MSSA (ela dlyjyl a5 (gysb 4 ditn ;530
&S ul poles s g 51 281 4 cuws MRSA
S ) (VD)o TIWArT aslllae 4l

AR

S5 a9 Loy
g dilie glo Sgn (Bl 4 Canglio o
oloy > Sl CMe (gl (g oS skl (sl
I oke e b ) mudl)l ool 5 086 Glles
U585 caslbio loyd capn sl 03,8 dlu) )l dles
Coglie oS il 4 55 Slwylen gl Cogae
Sledb] wlinke A3l o Lwsysl eSS shdlil
09595 kbl (sla dygu Cunglie (f3e 3)90 53 (lio
D)0 0535 lpl o Gl sl Kign ujﬂ 4 weygl
sle dgw Cwoglio Glie uyp o adlas Ban
sl sl s Bl 4 eyl egS S slilil
9 595 gl la (Slow canlio plopy e pleial,
A8l (oo sl )3 pglie gla dygw (D15 ) 6 pSol>
Ol ST g Ol (o 4 Caoglie e addllas (] ol
ol &S ol L as)d YYINY 5 do s VWIVY s )
P dgw cpl gad o 4 alie Cuwglie ylie
Jotm g (YAl G Syp la plsles

sl liwjlon s a)abo,gls g byl Jlad (slayguis


https://sjimu.medilam.ac.ir/article-1-1682-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-23 ]

Oh5an g 5iHlBS asbl®d —..culuw (1o @ Csglie gosdkh3 slp MECA of WOT b Galed sl Gy aslis

g9 3l S5l g o dgw (] Canglie W9, J S g
okt Sl (Y- )as b o 51 36 lo cogie iy
Sl oy @ 29290 sl Sl LYs des (o
Camo 3l (il ABL (o0 Eoite Jlws (555 5 (Tt
O39re Ok (o & Caeglie )d g oS gldlil (gla
s ol CalS ity h A3 & Hhay 5 N
ghaw Jbo ly 2l it Cosl See (gd Sl
dod Jro (Jame sloygiSlh & ol (o 4 Cuaglie
9 b 90 by (98l (g eyted ) i Ygeu!
Cllid plol y3 g (MV)e)ls (St 23 bao OS5
omb g 2oy ¥ NACL 458 L aEiulejl sla
Gl oS sl amyd YO b oISl (clos 3y
GEgd iz pp D9d (g0 ool Cuglie (ly il
s sy o gl das igs L Bl as (o pgle
@l Jlal sl 5 ux L g MeC A 5 calise
U cod aigd b by b o GBI LRl
03 8B o oS s gldlisl By g cunl laze Jelge
i by 4 Jy wtes e (o 4 Ceglie
Wgw lgie 4 O Oy 4 CutS las )3 LSV
Sy lo by Sl ool Wigd o lwlid pglie (sl
5 o Vony b o) sea> b Gl lp Jese
e g Sl Jgeme Jlaw b 68l ) Cenglie
P Cwglie ] jed> gy (0 8 A @ packdl
P G Cooglie cudgid odimd (L punllg e
Clizee bylyd JpuS cod caglie ) ol cdds
0S8 Cal (6,500 o 5 Vel 5 lawee
g YL Slghd (VY )eiian Cuoglie cuigd Culg
“ o ol ploj op Coglie iz o» 9 MRSA (o
adly ghad CBlse bl o b Sy (B plo
Al
Whlig wle ol Gise 4 b g0 ol GBS 1
Wl o 1y by sle agje ICU 5 gloys end
sl

MRSA (sla 0w jl (56 sl cogie loys sly
cowlie el 51 g o (o slo Siign (] pgow
Soige 5 plp o b b ol Caglio 15 Cans
Bl e bl g cwl Jsene plSYE (gl
@l a8 b 8L ol > Caogliie dbml s b S
Cumd MR34 jouly a8 0 ol igh ol 5l Jeols
sl g b YL (Shy g Cawles MRz salyy 4
ol el S MECA 5 sasis ¢l MR3y

VY

ol oo 4 DAD i, ) oslizel s & Yl
Yls! PCR § DAD gols (s o odnlis oMl
@ o i Cpmlas b ol dgw 229 00
e Sopo 4 DAD o5y 3 a5 a3l (o benl5S]
» wiee MRSA (5 (g5l (5 558 (0 (3155 (oo
FYIYY DAD i) b bl 51 & Cooglio adlllas oy
s e Slels gl oylulin] sy g oy
* PCR el (o 4y plie (ugygl (055 o glidlin
dgy 2 Bpae JI> 4 MRSA (gl 45 Cuglio .0l
Jords b sl e ol pESYE (gla Sign o]
SEI sl b > ] & ol
S a3 b Sgn (51 plo 4 coglio olae wgd,gl
o b)) Sl Wy o Ylein] ol ol sl azd) YUy
2o Caglio g ks (o g (bl ST & Cngliio 00>
oo Stalsél (S0 ol adlls 3 sl b Sgn
Copmlus bl g Geel ST 0l > (S8 oo clale
JG5l g 5 oy oS 31 Joloe S & o
St e L MRSA G156 Sl logs sl cigis
» MRSA (o age 5 cosl ablo gy 4y (S)i
My p @Yl (5ol adllas 3)90 sl (b lows
odie YL jd 34390 slaylol gub V)il e
Fea VA Jls 0 sy ¥ MRSA g0 i
Sl yeuiS 0 (W)l a8l (iuli8l Yoo ¥ Jlo jd oy
ol lul g ails 53 203 ) I a8 4 08l 2y
2oy3 Ol Gl g Glier] 5 GLdSST 53 403 TV 4
Ol 9 Solaie (M)l onwy Wl o JW&y 5o
b Wlgy o alisee i)l 0l o 4y Caoglie
s hgy 9 g)b ol edlael oy cae o glas
sl Cures Cuglio ot Slilejl plsl ilisee

il b ohlen (595 p (p 9 adlllae 3)90 £gie
Slg oo e ol adl Sl S (3l wolate
Ot (o & Caaglio (0 )3 (gealige il 4 bgyje
Wle (Saflgnied sl Cglds 392y b b drgw cul
S5 Y caglio D)sl 58L oled j yus
Ohles 0> oghygl (S oS il (sla 45w 1> (Sige
Sigm 581 Gyl Bpumo a3 Wl o Sl o
5 Sljlon b > (3l Jpol 3,5 cole) 9 b
P 9y cnl 3wl pliw)lon Jruoy 9 QUSHE o
bixe )3 pogad & dgw (ol ge § Bge 4 gl
X paly Cawd 13 L9 (o pelus] Sl o sl
» Shge s p8 ol 0 MRSA (o g coglie


https://sjimu.medilam.ac.ir/article-1-1682-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-23 ]

QW)g3)gid « ALALAB@0D CIN 0)9S

ol () eolc sl (,Hag)y (alc adlas

References

1.MacKinnon MM, Allen KD. Long-term
MRSAcarriage in hospital patients. J
Hospital Infect 2007;46:216-21.

2.Embil J. Methicillin-resistant Staphy-
lococcusaureus in tertiary care institutions
on the Canadian prairies. J Infect Control
Hosp Epidemiol 1994; 15:646-51.

3.Moran GJ, Krishnadasan A, Gorwitz RJ,
Fosheim GE, McDougal LK, Carey RB, et
al. Methicillin resistant Staphylococcus aur-
eus infections among patients in the emer-
gency department. N Engl J Med 2006;
355: 666-74.

4.1to T, Katayama Y, Hiramatsu K. Cloning
andnucleotide sequence determination of
the entiremec DNA of pre-methicillin-res-
istant Staphylococcusaureus N315. J Anti-
microb Agents Chemother 1999; 43:1449-
58.

5.Rahbar M, Yaghoobi M, Fattahi A. Com-
parisonof Different laboratory Methods for
Detectionof Methicillin Resistant Staphyl-
ococcus aureus. Pak J Med Sci 2006; 22:
442-5.

6.Sabath LD. Mechanisms of resistance to
beta-lactamantibiotics in  strains  of
Staphylococcus aureus. J Ann Intern Med
1982; 97: 339-44.

7.Murakami K, Minamide W, Wada K, Na-
kamura E, Teraoka H, Watanabe S.
Identification of methicillin-resistant strains
of Staphylococci by polymerasechain reac-
tion. J Clin Microbiol 1991; 29: 2240-44.

8.Westh H, Zinn CS, Rosdahl VT. An
Internationalmulticenter study of antimicr-
obial consumption andresistance in staphyl-
ococcus aureus isolates from 15hospitals in
14 countries. J Microb Drug Resistance
2004; 10: 169-76.

9.Durmaz B, Durmaz R, Sahin K. Methic-
illin-resistanceamong Turkish isolates of
Staphylococcus aureus strains from nos-
ocomial and community infections and thei-
rresistance patterns using various antimicr-
obial agents. J Hosp Infect 1997;5: 325-9.
10.Austin TW, Austin MA, McAlear DE,
Coleman BT, Osoba AO, Thagafi AQ, et al.
MRSA prevalence in ateaching hospital in
Western Saudi Arabia. J Saudi Med 2003;
24: 1313-6.

AR

11.Louie L, Matsumura SO, Choi E, Louie
M, Simor AE. Evaluation of three rapid
methods for detection of methicillin resis-
tance in Staphylococcus aureus. J Clin Mic-
robiol 2000; 38: 2170-3.

12.0teo J, Baquero F, Vindel A, Campos J.
Antibiotic resistance in 3113 blood isolate
ofStaphylococcus aureus in 40 Spanish hos-
pitalsparticipating in the European antim-
icrobialresistance surveillance system. J
Antimicrob Chemother 2004; 53:1033-8.
13.Huang H, Flynn MN, King HJ, Monch-
aud C, Morita M, Cohen HS. Comparisons
of community-associated methicillin-resis-
tant Staphylococcus aureus (MRSA) and
hospital-associated MSRA infections in
Sacramento, California. J Clin Microbiol
2006; 44:2423-7.

14.Fatholahzadeh B, Emaneini M, Gilbert
G, UdoE, Aligholi M, Modarressi MH, et
al. Staphylococcalcassette chromosome m-
ec (SCCmec) analysis and antimicrobial
susceptibility patterns ofmethicillin-resi-
stant Staphylococcus aureus(MRSA) iso-
lates in Tehran, Iran. J Microb Drug Resist
2008;14: 217-20.

15.Tiwari HK, Das AK, Sapkota D,
Sivrajan K, Pahwa VK. Methicillin resistant
Staphylococcus  aureus:prevalence  and
antibiogram in a tertiary care hospital in
western Nepal. J Infect Dev Ctries 2009;
3:681-4.

16.Saderi H, Oliya P, Zafarghandi N, Jal-
aliNadoushan M. [Survey antibiotic res-
istance pattern in Staphylococcus aureus
isolated from Shahed University hospital’s
personnel nose]. J Mazandaran Uni Med
Sci 2004;14: 69-75. (Persian)

17.Wannet WJ, Spalburg E, Heck ME,
PluisterGN, Willems RJ, De Neeling AJ.
Widespread dissemination in The Neth-
erlands of theepidemic berlin methicillin-
resistant Staphylococcusaureus clone with
low-level resistanceto oxacillin. J Clin
Microbiol 2004;42;3077-82.

18.Witte W, Strommenger B, Cuny C,
Heuck D,Nuebel U. Methicillin Resistatnt
Staphylococcus aureus containing the
panton valentineleukocidin in 2005 and
2006. J Antimicrob Chemother 2007 ; 60:
1258-63.


https://sjimu.medilam.ac.ir/article-1-1682-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-12-23 ]

Oh5an g 5iHlBS asbl®d —..culuw (1o @ Csglie gosdkh3 slp MECA of WOT b Galed sl Gy aslis

19.Zinn CS, Westh H, Rosdahl VT. An
internationalmulticenter study of antimi-
crobial resistance andtyping of hospital
staphylococcus aureus isolates from21 lab-
oratories in 19 countries or states. J Micro-
bial Drug Resist 2004; 10:160-8.

20.Wang JT, Chen YC, Yang TL, Chang
SC. Molecular epidemiology and antimic-
robialsusceptibility of methicillin-resistant
Staphylococcusaureus in Taiwan. J Diagn
Microbiolinfect Dis 2002; 42: 199-203.

21.Udo EE, Al-Sweih R, Dahr TS,

Dimitrov EM, Mokaddas M, Johny IA, et
al. Survaillance of antibacterial resistance
inStaphylococcus  aureus isolated in
Kuwaithospitals. Med Prink Pract 2008;
17:71-5.

22.Kotilainen P, Routamaa M, Peltonen R,
Oksi J, Rintala E, Meurman O, et al. Elim-
ination of epidemic Methicillin resistant
Staphylococcus aureus from a university
hospital and district institutions, Finland. J
Emerg Infect Dis 2003;9:169-75.

Comparison Phenotypic Methods with mecA Gene Analysis for the
Detection of Methicillin/Oxacillin Resistance in Clinical Isolates

of Staphylococcus aureus in Sanandaj City

Amini D', Keshavarzi F**, Fattahy Rad A®
(Recived: August 10, 2013  Accepted: November 6, 2013)

Abstract

Introduction: Staphylococcus aureus is one
of the most important agents of many hos-
pital and nonhospital infections. Increasing
Staphylococcus aureus resistance to antib-
acterial drugs is one of the major health
concerns. Therefore, studying antibiotic
resistance of Staphylococcus aureus is very
important and it has a main role in pre-
venting the creation of resistant strains.

Materials & Methods: The antibiotic resist-
ance of 150 Staphylococcus aureus isolated
from various clinical specimens was dete-
rmined by disk agar diffusion (DAD) and
polymerase chain reaction (PCR) methods.
Statistical analysis of data was performed
by SPSS and Microsoft Office Excel softw-
ares.

Findings: Using the DAD method, 77/33%
(116/150) of the Staphylococcus aureus

isolates were resistant to Methicillin and
47/33% (71/150) were resistant to oxacillin.
The results indicated that primer MR3 4 was
more appropriate than primer MR, for the
detection of mecA gene in MRSA.

Discussion & Conclusion: The results of
this study can provide guidance for physic-
cians towards a more appropriate treatment
of Staphylococcus aureus infections in Iran.
Thereby, it is preventing the emergence of
further antibiotic resistance among Stap-
hylococcus aureus. Our results also reve-
aled the need for further investigations
using a higher number of specimens rep-
ressenting a wider variety of locations to
determine the antibiotic resistance patterns
in our state more precisely.

Keywords: Staphylococcus aureus, antibi-
otic resistance, PCR.
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