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Study on the Characteristics of Food-borne Pathogens
Isolated from Students’ Mobile Phones in Busan

Sun-Hee Park’, Yeon-Kyoung Park, In-Yeong Hwang, Hye-Young Park,
Gyung-Hye Sung, and Hyeon-Cheol Jo
Busan Metropolitan City Institute of Health & Environment

ABSTRACT

Objectives: Mobile phones have become one of the most essential accessories in daily life. However, they may
act as reservoir of infectious pathogens if they are used without hygienic practices in their handling. Therefore,
this study aimed to isolate food-borne pathogens from mobile phones and investigate the characteristics of toxin
genes and antibiotic susceptibility patterns.

Methods: A total of 146 mobile phones were collected from 83 middle- and 63 high-school students in Busan.
The surfaces of the mobile phones were aseptically swabbed.

Results: Among the food-borne pathogens, Staphylococcus aureus, Bacillus cereus and Escherichia coli were
detected in 26 (17.8%), 20 (13.7%) and four (2.7%) samples, respectively. There were no statistically significant
differences according to school level, gender or phone type. None of four E. coli strains had pathogenic toxic
genes. All of the B. cereus strains carried at least three different toxin genes among the nine enterotoxin and
emetic toxin genes. Three out of 20 B. cereus strains (15%) possessed emetic toxin genes, which are rarely
detected in food-poisoning cases in Korea. Among the 26 strains of S. awreus, the detection rate of
staphylococcal enterotoxin genes, toxic shock syndrome toxin (zssf) and factors essential for methicillin
resistance (femA) were 84.6%, 7.7% and 100%, respectively. In the antibiotic susceptibility test, there was no
methicillin-resistant S. aureus (MRSA) or vancomycin-resistant S. aureus (VRSA).

Conclusion: The results show that students’ mobile phones in Busan were contaminated by food-borne
pathogens which carried various toxic genes. Therefore, regular phone disinfection and hand hygiene is
important in order to reduce cross-contamination.
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S. aureus= Baird-Parker agar (BP, Oxoid, UK)®l|
St WSS =ate] 35°CoA] 48417 wi ek &
sludg Jeplin Eehet 2k 7= AE A J
S AEste] BAPY =EakTh 35°ColA] 244
7+ Y3t = Coagulase test (Staphylase, Oxoid,
UK)E At &3 v SISkt

= B2¥ E coli, B. cereus, S. aureus T+
A3ty 548 28l 0.45% NaCl £ A3}
o] 0.5 McFarlandZ 3|43t & 7}z VITEK
(BioMerieux, France)?] GN, BCL, GP cardE ©]&
ato] HE gRlsiint.

3. 52
©F AT #E FEFERF 100 pLel F-HAA

100°Cell A 15%-7F 3oL 4°CollA 14,000 rpm, 5%

7F AEE S & ASAES template DNAZE A&
slo] ZF #FEE PCRS 53 54 4445 &9l
3k

E. coli= PowerCheck™ Diarrheal E. coli 8-plex
Detection Kit (Kogenebiotech, Korea)S AFE-5lo] A
FAPAA] AAISH o ® PCRS AAIEkaL g
O3t 5TCEEEY, AR, A5, A5,
FHE)el el 8EFel WAd FAAF sixd, six2,
It, sth/stp, eaed, bfpA, aggR, ipaH= 1SR} %
A |Z7-S. 2= ETEC NCCP 14039, EPEC NCCP
14038 AR&-3tict.

B. cereus7} A8 = 54 F 55/ (hbIC, beel,
entF'M, nheA, CytK)2} T E54>(cery= PowerCheck™
Bacillus cereus 6-toxin Detection Kit (Kogenebiotech,
Korea)s AR&-3to] A|zAlA AAGH whHo s A
AIBFRAL, UHA] 54 455 (hblA, hblD, nheB,
nheC)0 tIEiA= A 59, Yang 5'V9] ®hyol u}
2} PCRES Ao Y tixo = ARSSH £
THF= B. cereus ATCC 11778, NCCP 14042,
NCCP 14043, NCCP 14716°]2it}.

S. aureus®] FE5A 165 (sea~see, seg~seq)=
PowerCheck™ Staphylococcus aureus toxin 1D
Detection Kit (Kogenebiotech, Korea)s ©]-83}o]
AZAF O ® PCRE AABIL, 524 3
St =49 st (toxic shock syndrome toxin)e} 3
2] =4 eta, eth (exfoliative toxin), HE]AZ

WA R2d2F] mec (methicillin resistance determinant)
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A9 WA RZ FHAS] fem (factor essential for
methicillin resistance) 4+ Mehrotra 5'22] Wl
wa} PCRE HAISHIL S aureus ATCC 25923,
ATCC 65389, ATCC 433008 Ul EFwdT
2 ARSIt

PCR A3= A5 7195 “FX(Advanced
analytical technologies, USA) == 1.5% agarose gel
2 A719Fst] Flsiiich
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S. aureus®} B. cereusl TSt A 7 Al
2 Clinical and Laboratory Standards Institute
(CLSD?] tj&== 3PE 93} B-tests ©]&3 MIC
(Minimal Inhibitory Concentration) Z3H o2 A1A|
sttt @Al Tl (sensi disc, BBL, USA)E
penicillin (10 unit), cefoxitin (30 ug), gentamicin
(10 ug), erythromycin (15 ug), tetracycline (30 ug),
ciprofloxacin (5 ug), clindamycin (2 ug), chloramphenicol
(30 ug), rifampin (5 ug), teicoplanin (30 ug), trimethoprim
/sulfamethosazole (23.75/1.25 ug), linezolid (30 ug),
quinupristin-dalfopristin (15 ug) 13%= ARSI,
vancomycine E-test strips (M.I.C.Evaluator, Oxoid,
UK)E AHgslolen, t)j23 sole S aureus
ATCC 25923, MIC ZHHA= S. aureus ATCC
292138 REATE ARSI

TSAIA 35°C, 24717t w3t 42 G=AE ©
{512 McFarland 0.50] 953 A& Elel-S Muller-
Hinton agar (Oxoid, UK)ll HE3 & cefoxitinS-
AL A YA 125 35°ColA] 18417 Hl
&1L, cefoxiting} E-test stripS AFE-3F vancomycin
& 35°ColA] 24A17F w2t oA o] A}
MICE Z43te] CLSI 71& "ol wet WAf-75 2
=3I, B. cereus®] 735 FtA| 10| AR E]
o] A gdot 2 2HFIHA S aureusS] BT
3 71Ee A&
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Table 1. Isolation rates (%) of food-borne pathogens according to the school level, gender and phone type

Total No. (%) Total No. (%) of isolates 2
of sample S. aureus B. cereus E. coli (9]
146 26 (17.8%) 20 (13.7%) 4 (2.7%)

School Middle school 83 (56.8%) 15 (18.1%) 10 (12.0%) 2 (2.4%) 0.297
level High school 63 (43.2%) 11 (17.5%) 10 (15.9%) 2 (32%) (0.862)
Gender Male 43 (29.5%) 7 (16.3%) 10 (23.3%) 1 (2.3%) 1.356
Female 103 (70.5%) 19 (18.4%) 14 (13.6%) 3 (2.9%) (0.508)
Phone type Touch screen 138 (94.5%) 24 (17.4%) 18 (13.0%) 4 (2.9%) 0.460
Keypad 8 (5.5%) 2 (25.0%) 2 (25.0%) 0 (0.0%) (0.795)

nm. 2 =

1. ME=7 22| 43

1469 2] Fojdslolr £2lE TS5 S. aureus
267(17.8%), B. cereus 205(13.7%), E. coli 45
QI%AL, oI5 Tuad, A, Fodst
2 FE3SF] Table 19 YERSITE

g AFEd &S FENA S aureus
18.1%, B. cereus 12.0%, E. coli 2.4% 3., 155t
oAM= S. aureus 17.5%, B. cereus 15.9%, E. coli
32%2 T AT e AFETF BEE
& FAHCE frel g Zol7h IATHp=0.862).

4ol M A5t FeEolX E2ke S, aureus
16.3%, B. cereus 23.3%, E. coli 23%3L, 912
S. aureus 18.4%, B. cereus 13.6%, E. coli 2.9%=
B. cereus= FAVY, S, aureusS} E. coli= SR} Tk
2 EROY SAFHCE o Aole Ut
(p=0.508).

2 Aol AREE 146the] FridsE FEER
WrolE A3} Bjx23de] 138, 719 =7} gt =
94.5%7} BIX =3 WA o] FoidstE Bfshe A
© 2 Jepdth Foidst 3 ASEd BEEe
HX 238 AS S aureus 17.4%, B. cereus
13.0%, E. coli 2.9%33L, 71MEE S. aureus 25.0%,
B. cereus 25.0%, E. colic E7Z= E. colis A9
g 2T FO AeEd BEES 79N Ui =

YA BAH 2= felst Zo) 7t fATHp=0.795).

[e]

2. 54 |RHX gol Z#ot
FopstolA E
ol A3} E. colic

[*]
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FoistolA B2t B. cereus 20570 Ois] TE
=4 15F9) A54L TFHE TS 1057 =
ARSI A3 TESAE cerd 15%, &
2 % beeT 45%, entFM 100%, CytK 30%7} 7
= TH(Table 2). T3 37k 5427 ks
Wd2 %= HBL complex®t NHE complex
% HBL complex®] 739~ hblA®} hbiC= 7+ 60%,
hbID= 45%7F AZ QL NHE complex2] nhed,
nheB, nheC:= 717} 100%, 70%, 85%7F A& AT

FoistolA EElst S aureus 2672 HARFH
A gl A3 225(84.6%)014 FEA7E AEFA
3L, tsste 25(7.7%)004 AEEUTE ES era, erh,
mecAd A= BE dFA AEEHA] &2
MRSA U/ HZFHAR] femd FAA= B
FolA HEHYUY (Table 3). A5 HAEE
aureus 22575 HA A 19 AE547F AEE
Aem ~Vv7EA] 571 FE o2 Utk Table 4).
I, I, IVHE2 Z+Zt sea, sec-seh-sel, sea-sec-seh-
sel2 1EFA N Y] A5a7t HAEE U
2 seb-sep, seb-seq 2FFIIL, N FEA7F A
29 VIS 4572 UHATh

e i
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3. 8N o AE 2

B. cereus 2057% &5 penicillind] U438 ER)
AL cefoxitin 90%, SXTS} rifampindll 2+ 20%2]
WS YeRNATE Erythromycing}t SXToll& 25%
o] F5= WAL, rifampinl= 70%, quinupristin-
dalfopristindl = 5%° T6% W8S YeERAUT

A A=A A A3 S aureus 2672 st
A WA E-2 penicillin 80.8%, erythromycin 15.4%,
chloramphenicol 3.8%%3, erythromycin®l|+=3.8%2]
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Table 2. Distribution of emetic toxin gene and enterotoxin genes of B. cereus strains isolated from mobile phones

Emetic toxin

Enterotoxin genes

gene
HBL complex NHE complex
cer bceT — emtFM  CytK
hblA hblC hblD nheA nheB nheC
No.(%) of B. 3 9 20 6 12 12 9 20 14 17
cereus isolates (15%) (45%) (100%) (30%) (60%)  (60%) (45%) (100%) (70%) (85%)
BCL-1 - + + - + + + + + +
BCL-2 - - + - + + - + +
BCL-3 - TP ar - TP ar i TP ar +
BCL-4 - - + + - - - + - +
BCL-5 + - + - - - - + + +
BCL-6 - + + + - - - + + +
BCL-7 - + + + + + + + + +
BCL-8 - TP ar i TP ar i TP ar +
BCL-9 - + + - + + - + - -
BCL-10 - - + - - - - +
BCL-11 + - + - - - + + +
BCL-12 - - + - - - - + + -
BCL-13 - - + - + e + + . _
BCL-14 - + + + + + + +
BCL-15 + - + - - - - + + s
BCL-16 - - 4 - - - - e - iy
BCL-17 - + + - + + + + +
BCL-18 - - + - + e + + +
BCL-19 - - + - + + - + - +
BCL-20 - + + + + + + + + +

Table 3. Isolation rates of staphylococcal enterotoxin, toxic shock syndrome toxin, exfoliative toxin and methicillin
resistance genes of S. aureus strains isolated from mobile phones (n=26)

staphylococcal  toxic shock exfoliative methicillin
enterotoxin  syndrome toxin toxin resistance gene
sea~see, seg~seq tsst eth mecA femA
No.(%? of 22 2 0 0 26
S. aureus isolates  (84.6%) (7.7%) (100%)

55 WAES JUehSItK(Table 5). Methicillin MY
A ZHAARE oxacillin® 2 ZAARSI] ghou) FHole
cefoxitin AMS-S FASIAL 2lof tiA|sle] AJde 2
2} methicillin-resistant S. aureus (MRSA)= Sl 2
© 2 Yeht MRSA WA mecA7t HAEE
A o2 A 722 A5 YEMIRIA, vancomycin
A= Z4AdS yeld o] vancomycin-resistant S.
aureus (VRSA)= AEHA Zdrt.

http://mwww.kseh.org/

B. cereus®t S. aureus®] THAMdHY A= Fig.
1] JeRAAT}. B cereuss= 37FA] Al WA
el #3771 73(35%)E PEN-FOX-SXT 4%,
PEN-FOX-RIF 3F$oH, 27k4] Aol UlAdS
Uepd #2371 1253(60%)= PEN-FOX 115, PEN-
RIF 1590 S aureus?] 739 270 o)e] ahtA|
of WS Hole tHAl TS F 45(154%)=
PEN-ERY 37(11.5%), PEN-CHL 15+(3.8%)31, 18
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Table 4. Type of staphylococcal enterotoxin genes in S. F(69.2%)= 17FA] Ao S Yedt
aureus strains isolated from mobile phones
(n=22) - -
=
No. of types Enterotoxin eenes No. of isolates Iv.d4 =&
%) ¢ %) o
seb-sep 1 (4.5) AR F, AT 1469 FoidstolA &
Le.0 seh-seq 1 (4.5) 2l XS5 S aureus 265(17.8%), B. cereus
1 (4.5) sec-seh-sel 1 (4.5) 205(13.7%), E. coli 47(Q2.7%)A2™ °|& S+
IV (4.5) sea-sec-seh-sel 1 (4.5) H 49, Fids AR 248 A3 AR
sea-seg-sei-sen-seo 3 (13.6) 2 foIgt Zole= STt (Table 1) tiEhEe] Fold
V (63.6) sedriegienienieo 143 sk tdes & 7|Ee] AN e S aureuse
' seg-seh-sei-sen-seo 2 (9.1 AR7Y, Bacillus spp= FARIA &880 =%
seg-sei-sem-sen-seo 8 (36.4) E3] S. aureus®] E)&-S Ao ugt SAHCR

Table 5. Antibiotic susceptibility test of B. cereus and S. aureus isolated from mobile phones

L. . B. cereus S. aureus
Antimicrobial agent (Conc.)
R (%) I (%) S (%) R (%) 1(%) S (%)
Penicillin (10 unit) 100 0 0 80.8 0 19.2
Cefoxitin (30 pg) 90 0 10 0 0 100
Erythromycin (15 pg) 0 25 75 154 3.8 80.8
Chloramphenicol (30 ug) 0 0 100 3.8 0 96.2
Trimethoprim-sulfamethoxazole (1.25 /23.75 pg) 20 25 55 0 0 100
Rifampin (5 ug) 20 70 10 0 0 100
Quinupristin-dalfopristin (15 ug) 0 5 95 0 0 1
Teicoplanin (30 ug) 0 0 100 0 0 100
Gentamicin (10 pg) 0 0 100 0 0 100
Tetracycline (30 pg) 0 0 100 0 0 100
Ciprofloxacin (5 ug) 0 0 100 0 0 100
Clindamycin (2 pg) 0 0 100 0 0 100
Linezolid (30 ug) 0 0 100 0 0 100
Vancomycin (0~246 pg/mL) 0 0 100 0 0 100
Note. R: Resistance, I: Intermediate, S: Susceptible
3 Drugs: 7 (35%) 2 Drugs
» PEN-FOX-SXT 4 1 Drug g 'tE(;?:':/oL)l
» PEN-FOX-RIF 3 e it

2 Drugs: 12 (60%)
» PEN-FOX 11
» PEN-RIF 1

B. cereus

» PEN 17

1Drug: 1 (5%) RIERVL

»PEN :1

S. aureus

Fig. 1. Multidrug resistance patterns of B. cereus. S. aureus

Note. PEN: Penicillin, FOX :

Cefoxitin, SXT: Trimethoprim/sulfamethoxazole, RIF :

Erythromycin, CHL: Chloramphenicol

J Environ Health Sci 2016; 42(4): 255-265
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A, BAAYG Y 2 w52 e EE 3.61%",
16%, theh S o2 49%7F Bt E
coli= =1l 25X tidollA] 4%Y, RAALD TAA}
1.02%"), Aol 8% Hego] BHHUO
™ B. cereus= WEAYL] Fujdstola 23% £z
o] BIE glo] Bt 7o) T/ L 5
&0 e & 4 Ak ole Ui AlFESe
AEANF G, deeiR]) AR {7 5] AEA
ztolo} FH 219 34 Tl Zold] og o=
JetE

2. FLiHstoA E2l8t 4

B ASSEO 54 REX}
FoASA B8 ol 4FHS Ao 5 9
X 3 984S dohus] Sls) #RE A A

A5 G A3 E coliz 542 AR AF
A ot HTEdor FE TS o 2
of o3 92 ofds] AT F S Aol &
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(1) B. cereus® =4 F4AF

B. cereus= AAANA] T3] HAEE 1HFAI
X2 AHHOZ B cereusdl 23T AT Eo=
enterotoxin®l] €]t AA} 3} emetic toxinoll &3
E3o] lrh. AA AF57 BHE enterotoxin
HBL (haemolytic enterotoxin; hblA, hbIC, hbID),
NHE (non-haemolytic enterotoxin;, nhed, nheB,

nheC), Cytotoxin K (CytK), enterotoxin FM (entFM),
bacillus cereus toxin T (bceT)7} oM, FEY 2

http://mwww.kseh.org/

52 cer (cereulide) o ]3] @AY} 2
FuAslA B2t B. cereus 2050 tis] +E
=4 1TF) A54L THRE TS 1057 =
AFAAE ER1S A3 BE FFoA HA TR
oA Ao 9FFO F4& FAAE HEEAAL, 53]
entFMZ} nhedA= 28 47X AEHANLH beeT
45%, CytK 30%7} HE= ATH(Table 2). hbid, D, C
7V 24z} A4ksl= B (Binding), Ly, L, (Lytic) 37}
A el 2 344 % HBL enterotoxin complexe 7
54 s YRl 98 3 iz B 2
o2 dEA e, B AelA ) £4
5 BH{she 45 9= E28% B. cereus
% 45%7} HBL 245 Uehd + s Ao
g2t FHEY, AEgs 54 e tisir+= RPLA
(Reversed Passive Latex Agglutination)$} 70| £&
FE I F Ue HAGEAH d3e] iR 2
a3t Zlo 7 FHokHEr) NHE enterotoxin complex=
nhed, B, CollX] 4&AE Nhe A, NheB, NheC 37]
chd 2 pAse] 9lom B AFoa 37 Rt
25 AEE 4F< 135(65%)=Z HBL complex
genedl] HIE] B2 FFoA NHE complex gene©]
AZHAeH, 7+ 54 FAA HEES nhed
(100%), nheC (85%), nheB (70%) <=2 2 VEPST),
TEELE cereulidett E8lE A EA} Slglo|=
2 A A E3 4F gE] f wiE vk
el GEaeE Ado] glow F= & Fo| HE
A AFA F2 AEHL 22 AT FHo] 9
Tl B w3 Qo) FESRA ] o8 255 7F
7% AT AN 7R dogm gyt A
B. cereus® Q13 AF5E HIE AAFEo] tiito]
I FEF 2FE Al 20089 4H 20119 7
57 So] BaEy itk Fjdstlx ZejE B
cereus 207 = 3FoNA FEELVF ASEHY 15%
o AEES YEMIE, TESLVT AEE e
entFMZ NHE complexE Td3l= nhed, nheB,
nheCit B5313L o] FESAS AHIS= B. cereus
£ HBL complexZ® HA35HA] gths Hy¥091 e
ATt
FrofAstl A L2 € B. cereus®] =4 5400 O
gk A2 7F wgste] 2R Blastr]dle Algkdol 9L
Ot 3 e AR} A FOM FESATE A
=

2% B. cereuss $I03, Chon 5L 3d7F 4

N o f
POUN

4L fo
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= Al 259 34%T TESAVF AEEATL
Husioh s 7 522 ST AL ol A
E2E B. cereusIA 21%, A 50 SMHF A=
Ao FAA ZHE 59.4%, 35.6 %] TFESA
HAEES Y E B cereuss E3IATIL B
I Altayar 5°%%= EY, sEEH, 7FAAF
SollA 9.1%0] TESA AFES YERNL 373

U 2% Z9 B. cereuss EAHAITE T+E 54

[*]

& BRShE A9 =ET stk B Al
TESE ASES 9 BelFEd =3 8 ¥
2F weFel vEibe e A4S vERL F
st A 2|8k B cereuss F3 AR AHEE
Wi el TEY A5 4o F dE ks
ol AUFe ERISATE 53] B. cereus®] 745 &
ol Az Tl dordt M EAE FAsk
AR 220] ZHFold 73 T S48k, o
TR R AR HHS AvEE Fidste
A A7 BE FosiHaL ddEn

) S aureus® =4 FHAL

S. aureus= WA ANA £3] Rl 1H &
Ao g 74731 uiA Q1% HF T Al
o7 FAE AR 2lF50 o] He s
2~ (Staphylococcal enterotoxin) <]oll= wrd, <t
A5t WA T8 doUE 54 £TIFSE 54

=]
B

N
=

(1ss1), BIE52(eta, eth) T= &
A AZolA 2=, HPF, HH, I
4 4 FH 5O AUH o R ZE5)] )
Zefolle oz Al WS Ad MRSA7} &
A7F =2 JE, ol T2 mecd TR 23|
e By sudd A3 @9 (penicillin binding
protein, PBP 2a)Z <13l B-lactamAld] WS do
71A At B Ao FujAsto A B8 S, aureus
26 % 227F(84.6%)°1- AE47t HEEHIJL, tsst
= 2F(1.7%)0IM AZEEIRNSH, era, eth, mecAd Fr
AAe BE 4504 AEEHA FUTH(Table 3).
MRSA WA HEZFHAR] femd F3A= RE #
FolA AEHA=H o] A= S aureusol| 50)
SHAl EASIAL B-lactam Aol Tid WAJS e}
oy ByEy 9ok 58k J=4vF AEE S
aureus 2275 FEEE o] HOES o VR/E

= seg-sei-sem-sen-seo’} 85-(36.4%)Z 7% &L H]

I ] k3
s ol
12 2
ox
v
Jt

O

Y
e
i)
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&5 2B, ol o §7] AAL SpelA
2elg S. aureus T ege VN FRAA BT HEE
#5771 20.3%0)2F Barste] &2 A Aol A1 €] ege
HEE] U} o] {FFL seg sei sem, sen, seo
5719l enterotoxin gene®] 3h}2] operonSZ A
¥ egc (enterotoxin gene cluster)Z W54 ARk
2 superantigen® 2 2HE3) AL FE2E THXEE
AgH o AFste] S35 AEH LTl WA
g & Stk BAPE A Qlvk FAE FRlA A
Eohe W] tii-to] 3 M BEEC]
=2 W S aureus®] 735 2 FEOIA AEE]

U =rhe Buy) gome Azt Ao FoiA

2L N

S do 2 HAUE, £l 24] FoflA
AHg 0] 2ol A9 Ul S o] WA}
Ldoz Qs J&gS vjE 4 S Zow HAddr}

3. RONEStOM 228t M E=T2| &M 2d

(1) B. cereus®] A 744

FiAsto A E2l8 B. cereus 205 penicillin
100%, cefoxitin 90%, SXTS} rifampinoll Z} 20%2]
WS UERNATE B. cereus®] Al Aol t
g 71E AellA] A EElFY 9 2SS ARl
A9] E]F7 Hnk ohgl A, $7 EE|FelA
R B-lactamZo A& UERHo] & Aot 2
AAAL o= FAA FEol ozt WAHRT= B-
lactamaseE AT & A= o+ AA Q] o= H

EAL Yt

() S. aureus®] A A

FoisolA Helgt S aureus 265 penicillin
80.8%, erythromycin 15.4%, chloramphenicol 3.8%
e RN, erythromycin®ll 3.8%2] 5=
WAdS Uelizleon, MRSASH VRSAE §llth
(Table 5). JE31e] FjdstollA EeE S aureus
o) &gAl 44 AFollA Kabir 539 penicillin
60.5%, rifampicin 21.1%, tetracycline 5.26%,
chloramphenicol 5.26%, vancomycin 2.63%<] W43
< YERAL gentamicindll= ZrAdolEt BATstA,
Rana & penicillin  90%, cefoxitin 40%,
gentamicin 30%, levofloxacin 20%% X33t} =

St Sepehri '8 gentamicin 15.6%, cephalothin
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6.7%, amoxicillinol & 25% WAL, &
oxacillin 778 A9 A3} 135 5 457F WAol
o BUSIGTH v Q8RS Ude R & AT F
Kawo %792 ciprofloxacin 93.3%, amoxicillin
53.3%, gentamicin 20%% R EH oM, B A7 A
= FaAsllA 228 S aureus FA T
A-e] thFEo] B-lactamAl WA EC] wridl B
g 71E AT 22 IS VeI A A
ZF, LTSS FUstolx 2t S. aureus T
MRSA, VRSAE §le 2102 Uepstt A% 9
B229] Fujdstelr MRSA7E EEE Stk oH
B3197} 913, 2012 1%2) Shobha7t FrolA
sl A E2]3F staphylococci & vancomycindl] U143
¢l #FE EElsiGithe Bar¥7t e, o
= A Wdste] iR AWzl EAE 14
ot Htoll= o|57HT RG] FETke] 7
Fol Aol wet G| olA == #5
3t Al Aol tisiFE &A1 Hdo] o
g Zlog Hlt}

=160
o T

l =

oM F2 AFHIS Bestal I 548 2Alsto]
FrodsE A el AR 28 5 AeA &
obr Al shltt. FaAlA
A e A" WA B wkEeolAl Wi 3
ST AEEA egkot npde 2 A2t
PG A ASES ded F e o

TR AEE] 455 29 773

Y
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4
o
=
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