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INTRODUCTION
. Sugphlococcus awrens is one of the most common
pmpsmdmofmnimlimddm

nd have been become a common cause of nosocomial
wlections, particularly bloodstream mfections and
infections related to prostheses. They account for
Sod 9-10% of hospital-acquired infections’”.
Individaals identified with staphylococal infections are
most commonly found in hospital intensive care,
burns, dermmology and surgical units, reflecting the
woreased  sugceptibility of these individuals to
- maphylococal infections dae to compromised immune
focton™. § owrens most commonly causes a
locsiized skin infection, although it can also infect the
epe.m,mmuﬁn,vagim,mdmimuliml
a2t ln addition, 5. cureus can cause morc serious
diments when it emters the bloodstream, such as
- Pewmonia,  osteomyelitis, . arthritis  endocarditis,
myoxarditis, brain abscesses and meningitis',
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and Jow cost. Moreover, disk diffesion methed can bn
adspled to provide qualitstive cafegevies s
susceptible, intermediate and resistan o diferent
antimicrobial agemis™ Fosola e o™ wed disk
diffusion technique accurstcly to obmin categercal
susceptibility of Streptococcus prewmonsss for mwavy
non-lactam antibiotics. Epsilometer test (E-tmsf) & 2
recent technique for quaniitative determmation of MIC
on

The study was planned as an anempt to achicws the
isolation and microbiologically amd Sochemucally
identification of coaguake-positive Stapindococras
aureus isolates from clinical samples. Them detect
susceptibility of the isolates by disk diffsion
technique. The MIC will be determined by broth
microdilution and agar dilution techniques and Eaem.
Comparison between MICs results of the isolates
the used three methods. . -

MATERIALS AND METHODS
Bacterinl Isolates ‘
Five bundred and eighty swabs from the buccsl
cavily, skin and incubators of neonates were obmined
from Neonates Care Unit (NCU), Zagazig University

~ Hospinal, Egypl The swabs were cultivated  onio )
mannito] salt agar and blood agar a1.37 °C for up to 2

days, The isolmes were identified by API-20 Staph |

system (bloMéreuex, Marcy L'Eloite, Fronce) and - -

used for growth on putrient broth comuaining § %

NaCl, catalase and oxidese tesis and bochemical =
characters: The isolates were tested by slide and tybe- -

coagulase, DNase, snd phosphatase °

mannitol and-glucose fermentation'™ M. m um <
Antimicrobial susceptibility testing
 Susceptibility : 4

. dlﬂ'llﬂm mhod on Mnu@;]'{m agar mhlg - s :
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NCCLS™. The isolates were tested against
ampicilli/sulbactam (SAM, 20/ 10 pg), cefoparzon
(CFP, 75 pg). cefotaxime (CTX, 30 pg), ceftriaxon
(CRD, 30 pg), erythromycin (E, 15 pg)
chloramphenicol (C, 30 pg), tetracycline (T, 30 pg),
gentamicin (GN, 10 pg), ciprofloxacin (CIP, 5 pg),
ofloxacin (OFX, 5 pg), and rifampicin (RD, 5 pg). The
antibiotics disks are the product of Oxoid, Hamsphire,
England. The diameter of inhibition zones were
interpreted according to Koneman et al’” and
NccLs™,

MIC determination

Preparation of inoculum

Accurately 100 pl from overnight culture were
transferred aseptically onto 3 ml saline to obtain
turbidity visually com‘?arable to 0.5 McFarland equal
to about 10° CFU/ mI.

Broth microdilution technique

Milller-Hinton broth was used for determining the
MICs of antibiotics by microdilution method
according to NCCLS"?, In sterilized microtiter plates,
a two fold serial dilution of antibiotics was carried out.
The antibiotics concentrations ranged from 0.06 to 512
pg/ ml and next 2 wells were served as positive and
negative control. From prepared bacterial inoculum,
100 pl was inoculated to each well except negative
control (free from antibiotic and inoculum). The MICs
were determined for ampicilin/ sulbactam (Unasyn,
Pfizer, Egypt), cefotaxime (Cefotax, EPICO, Egypt),
erythromycin (Erythrocin, Abbot, Egypt), rifampicin
(Rimactan. Biochemie, Egypt), gentamicin (Garamy-
cin, Glaxo Wellcome, Egypt), chloramphenicol
(Cidocetine, Cid, Egypt), tetracycline (Tetracycline,
ADCO, Egypt) and ciprofloxacin (ADCO, Egypt). The
stock antibiotics concentrations were prepared by
dissolving 512 mg from antibiotic in 100 ml medium
and then serially two-fold diluted in the wells. The
plates were incubated at 37°C for 16-20 h., The MICq;
;md MICy, of tested antibiotics were determined and
interpreted according to NCCLS guideline!'”.

Agar dilution method

Miller-Hinton agar was used and the antibiotics
concentrations ranged from 0.06 to 512 pg/ ml were
prepared. Each antibiotic concentration was inoculated
into a Petri-dish and 10 ul from bacterial inoculum
was loaded over the surface of agar in a separate
square. The plates were incubated at 37°C for 16-20 h
in humnghf_iet_i incubator before recording the results.
The antibiotics used in broth microdilution method
\_vere used in agar dilution method with the same
toncentrations. The concentration of antibiotic that
inhibits v_ts_rble growth was considered the MIC and
cac‘h antibiotic MIC was estimated according to
NCCLS guidelinet'? :

E-test

ey meler test stips (E-test, AB Biodisk, Solna,
were allo [sfi are mentioned in table 1. The strips
it then :ve t0 warm up to room temperature for 30
b ‘mnsfcrre.d onto the surface of Milier-Hinton
227 fnoculated with 100 i from prepared bacterial

inoculum. The plates were incubated overnight at 37°C
and the elliptical zone of inhibition is produced. The
MIC is read directly at the point of intersection of the
zone of inhibition with the strip.

Table 1: Epislometer test and antibiotic gradient
concentration in the strips

Antibiotie Symbol | Range (pg/ml)
Ampicillin/ AB 0.016-256
sulbactam

Cefotaxime CT 0.016-256
Choramphenicol CL 0.016-256
Ciprofloxacin CI 0,002-32
Erythromycin EM 0.016-256
Gentamicin GN 0.064-1024
Rifampicin RI 0.016-256
Tetracycline TC 0.016-256

Interpretation of Results

The results were compared by scattergram and
NCCLS recommendation criteria. The discrepancy
rates for antibiotics were calculated according to
minor, major and very major error or discrepancy. A
minor error is a one category difference between
methods; such as an intermediate result obtained with
reference method and susceptible or resistance with
others. Major discrepancy occurs when the reference
method shows susceptibility and the comparative
methods show resistance. In contrast, very major
discrepancy occurs when the reference method shows
resistance and  comparative  methods  show
susceptibility. The MICs of broth microdilution
method was used as a reference method as reported by
Fuchs et al. ™,

Plasmid extraction

The plasmids were extracted from multidru%-
resistant S. aureus strains by enzyme lysis method"""".

The cells were grown for 16-18 h at 37°C in LB broth.

The cells were pelleted by centrifugation at maximum

speed (14000 rpm) at 4°C for 2 min. The cell pellet

was washed once with 1 ml saline then repelleted and
resuspended in 100 pl saline. The cells suspension was
mixed thoroughly with 10 pl lysostaphin enzyme (10
mg/ml, Bohringer, Germany) and incubated at 37°C
with shacking for 30 min. The cells were collected by
centrifugation at 14000 rpm for 30 seconds and
resuspended in 100 pl solution [ (100 mM glucose and
10 mM Tris.Cl, pH 8), then mixed with 200 pl solution
I1 (1% SDS and 0.2 N NaOH) to give clear lysﬂfe-
About 150 pl solution 11T (K. acetate 5 M and glacial
acetic acid) was added, mixed well and kept in crushed
ice for 30 min. The tubes were centrifuged at 4°C for
10 min at 14000 rpm. The supernatant (= 0.5 ml) was
extracted once with phenol-chloroform solution 8]1d
the clear agueous layer was mixed thoroughly with
1 ml =20°C absolute ethanol and kept in crushed 1€
for 1 h. The tubes were centrifuged at 4°C for > m"‘,“l:
maximum speed and the residue was washed once W“l
~20°C 70% ethanol, air dried and dissolved in 100 &

TE buffer. RNase (2 yl from 10 mg/ml, BOinecn
Germany) was added to get tid of RNA. The extrac -
plasmids were electrophoresed in 0.8% W/ agaro
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gel, visualized by UV-transilluminator afler staining
with ethidium bromide and ohotographed with
Polaroid Camera. Plasmid undigested marker were
purchased from Promega, California, USA and A, DNA
digested with EcoRl and Hindlll marker from
Bohringer Mannheim, Germany. The plasmid
wransformation was ~carried out by thermal shock
method using E. coli DHS5aF competent cells
according to Maniatis et al."?,

RESULTS
Bacteriological Identification

A total of 75 isolates of Gram-positive cocci,
arranged in clusters with yellow colonies on mannitol
salt agar, and showing positive-catalase, phosphatase
and DNase but negative-oxidase and ferment glucose
and mannitol. The isolates were coagulase positive S.
aureus except 5 isolates were coagulase-negative. The
isolates were coagulase-positive S. aureus (CPS) and 5
isolates were coagulase-negative Staphylococcus spp.
(CNS). These results were confirmed by API-20 Staph
system.
Antibiotic susceptibility by disk diffusion method

The results of disk diffusion were shown in table
(2) according to NCCLS'”. The most effective drugs
used against S awureus isolates were ciprofloxacin
(CIP), rifampicin (RD) and ofloxacin (OFX) and
showed activity of 77, 70 and 69%, respectively.
However, cefoperazone (CFP), ampicillin/ sulbactam
(SAM), cefotaxime (CTX) were less effective and
showed activity of 57%, against the tested isolates.
lregularly, gentamicin (GN) exhibited activity lower
than the expected; about 55% while tetracycline (TC),
erythromycin (E) and chloramphenicol (C) showed
activity of 63, 60 and 50%, respectively, against the
tested isolates.

Table 2: Antimicrobial susceptibility of S aureus
isolates to 11 antibiotics by disk diffusion method

o

% | Dis Tested

2 contel:nt NCCL(..:')nsntsnd:rd S. aureus | Activity

L (pg/mi) Results %
R<| 1 |<s|(R|1][S

CFP| 30 [12[13-17| 18 |20 10]40] 57

Cr| 5 [i1s|ie20]21 (8] 8 [54] 77

CTX| 30 (14 [1522] 23 [19] 11 [40] 57

L C | 30 |12 [1-15[ 16 (2213 ]35] 50

%___i 13141718 [15] 13 [ 42| 60

=2 1 10 T2 3-1a) s |22 9 |39 55

o
=

g
L

16 (1724 25 |15 7 | 48| &9
B 16 [17-19] 20 |19] 2 |49 70
—1 20 2| — [29 (30| = [40] 57

nrc l—-—.___
mm‘f“_ 4151819 [18] 8 [44| 63
. » intermediate and §: susceptible

MIC v
by Broth Microdilution Technique

The o
ins“g,gmb""(’ﬂ of MICs of 8 antimicrobial agents
Methad i g durens isolates by broth microdilution
Ciprofloxaciy 1, M tables (3 and 5). MICs of
finge fmmg (CIP) and cefotaxime (CTX) are in the
. 125-16 and 0.125-64 pg/ml with 0.5 and
e most active concentrations,

respectively. MICs of chloramphenicol (C) and
tetracycline (TC) have a range from 2-128 and 0.5-128
pg/ml and the most effective concentrations are 4 and
2 pg/ml, respectively. A wide range of MIC was
obtained with Erythromycin (E, 006-128 pg/ml),
gentamicin (GN, 0.06-256 pg/ ml) and rifampicin (RD,
0.06-32 pg/ ml). The most active concentration is 0.25
ug/ml for E, GN and RD. Ampicillin/ sulbactam
showed both MIC range of 0.5-64 pg/ ml and the most
active concentration is 4 pg/ml.

MIC by agar dilution technique

There is no wide diffcrence between MIC of the
tested antibiotics against 70 S. aureus isolates by agar
dilution method and broth microdilution method.
Hence, broth microdilution MICs results were used for
comparison and analysis, Tables (4 and 5) show the
distribution for MICs of 8 antibiotics against the tested
S. aureus isolates, CIP has MIC of about 0.125-32
pg/ml and 8 pg/ml is MICa in broth microdilution and
agar dilution methods. But MICs is lower by one
dilution in broth microdilution (0.5 pg/ml) than agar
dilution (1 pg/ml). CTX has a wide range of activity
(0.06-64 pg/ ml) and its MICg in both used methods is
16 pg/ ml but its MICs, with the susceptible isolates is
05 and 2 pg/ml in broth and agar method,
respectively. C and TC have MICs range from 1-256
and 0.5-128 pg/ml, in respective manner. The same
values of MICsg (2 pg/ml) and MICo (32 pg/ml) of TC
in agar and broth methods were obtained and C
showed also MICs, of about 8 pg/ml in both methods
but MICgg by broth method is higher (64 ug/mi) by
one dilution than agar dilution method (32 pg/ml).
Like broth microdilution method, erythromycin,
gentamicin and rifampicin have MICy, of about 0.25
and 4, 2 and 1, and 0.5 pg/ml in both methods,
respectively. But MICq of E, GN and RD, in
respective manner were 16, 32 and 8, 16 and 8 pg/ml,
Ampicillin/ sulbactam has MICsy and MIC90 by agar
dilution (2 and 8 pg/ml) lower than broth
microdilution method (4 and 16 pg/ml) against the
susceptible S. aureus isolates. '

Scattergram analysis

It was done by plotting of zone diameter around the
antibiotic disk against MICs by broth microdilution for
individual isolates are shown in figure 1 (a-h). For
ciprofloaxcin, the vertical and horizontal lines
demonstrate  the susceptibility and resistance
breakpoints (Figure la). Except for 4 isolates, the
results are in agreement between the two methods.
Also, except for 4 isolates, cefotaxime showed
agreement between the two methods (Figure 1b). In
case of gentamicin and tetracycline (Figures Ic and
1d), showed agreement with 2 methods except for 2
isolates. For rifampicin (Figure le), the results are in
agreement except for 3 isolates. For ampicilin/ -
sulbactam (Figure 17), the results are in agreement and '
there was no discrepancy.

Ip case of chloramphenicol (Figure 1g), the results
are in agreement for the two methods except for 2
!s_olalcs. For erythromycin (Figure 1h), the results are 7
in agreement except for 4 isolates. R
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E-test
A different degree
disk zone diameter

microdilution and agar

of discrepancics result befween
and MIC obtained by broth
dilution techniques was noted
with strains for some antibiotics (Figure 2). These
discrepant isolates were used (0 determine MIC by E-
test to know the degree of agreement between the 3
methods (Table 7). From result it is noted that a high
level of correlation was obtained by MIC from broth
microdilution and E-test with essential agreement rates
{# doubling dilution). Minor discrepancies obtained by
one strain representing of 1.5% of isolates. MIC by E-
test was one dilution less than that by broth
microdilution for 5 isolates and was more than one
dilution for one isolate and by more than 2 dilutions

for one isolate.
Plasmids Characterization and Transformation

The plasmids of the multidrug resistant 13 S
aurens isolates were characterized and transformed to
the competent cells of E coli. The plasmids DNA
showed sizes ranged from 8-30 kb (Figure 3). The
isolate no. 2, 17 and 19 (lanes I, 8 and 9) showed the
largest plasmids of sizes about 30, 28 kb, respectively.
However, isolates no. 9, 14 and 15 (lanes 5-7) revealed
the smallest plasmids of sizes 9 and 8 kb, in respective
manner. But the isolates no. 3, 4, and 7 (lanes 2-4)
have closely related plasmids of sizes 14-15 kb,
respectively. Lanes 10-13 of isolates no. 23,24,25 and
32 have plasmids of size about 12 kb.. After plasmid
DNA transformation, the competent cells of E. coli
showed resistance to ampicillin, cefotaxime,
chloramphenicol and tetracycline. This resistance was
considered plasmid DNA-encoded but the others were
chromosomal-encoded.

DISCUSSION
Ninety percent of Staphylococcus strains are
-rre;:mt to l_?mit:illin and penicillin-derived antibiotics.
s line of attack, methicillin, is increasingly
it dhiin!:llg less effective and the prevalence of
gn Lesistant strains of S aureus has increased
s m:re - Recently, methicillin and multidrug-resistant
British :;dcll?nes cagieg, I1fe-t‘hrc;_itcning infections in
Staphylococ ruguay"* ", While non-hospital acquired
Penicillin.g cf’f infections can  be treated  with
infections erived _ antlbxoflcs. hospital-acquired
require mur:re ﬁ""‘}’el)’ resistant  to penicillin and
5 one of ll: ective antibiotic trealments. S. aureus
ection ande major causes of hospital-acquired
“Pathogens ranked fourth in a listing of the
Hospitalizeq Most (oFrequently  Isolated Form
Patients'"™,” Approximately 40% of the

Eenery] .
'm[moni::’sl’il:l,a:on and  50-90% of health care
Passggyioy 00T AN S aureus in their anterior nasal

v LT The . ) '
' o m 1 L -u.w :
e "laph}'lococ;r]",i"ﬂ_bml sensitivity - testing of -the
drug”; ! Is0lates revealed that the most effective -

ey Ci ol
: a‘ﬂgs ar ‘Profloxecin- (77%) and the less cffective

u \ I.' - P
Ampicillin/ sulbactam (57%), gentamicin

(55%) and chloramphenicol (50%). These rcsggts are
consistent with the results of Schiegelova et al. ™" who
found that high percent of staphylococei were resistant

to p-lactam antibiotics. Morcover, staphylococcal

isolates showed 91.6% susceptibility to ciprofloxacin,

91.5% to erythromycin, 87% to tetracycline and 99.3%
to rifampicin®".  Ciprofloxacin showed excellent
activity against § anreus™ Ciprofloxacin exhibited
moderate to low activity (5-13% non-susceptibility)
against nosocomial S aureus strains. High rate of non-
susceptibility of S. aureus were found to gentamicim,
tetracycline, erythromycin and chloramphenicol ™.
The susceptibility of stahphylococcal isolates 1o third
generation cephalosporins range

d from 87-100% but
there is increase resistance with time

24 Dixon et al.”™®
studied twenty clinical S. a

ureus isolates and found
that the isolates were resistant 1O gentamicin and

methicillin,, while amikacin was the most active where
the isolates were inhibited by less than 1 pg/ml

Table 7: Analysis of S. aureus isolates with discre-
pancies in comparison with E-test.

Disk | Microdilution | E-test
Antibiotic |Isolate | diameter pg/ml pg/ml
no. mm
4 10 (R) 0.5(S) 0.25(S)
CIP 17 21(8) 16 (R) 32)R
25 20(D) 0.5(S) 0.5(S)
33 18(I) 05(S) 0.5(S)
7 12(R) (D 075D
CcTX 19 12 (R) (1) (1)
24 24 (S) 8(R) 32 (R)
32 9(R) (D 0.751)
C 15 16 () §(S) 8(S)
17 15 (1) 8(S) 4(S)
3 19(S) 2 1.5(h
E 14 16'(1) 0.25(S) 038(5)
21 15(1) 0.25(S) 025(S)
32 19 (S) 2({h 2(1)
2 15(S) B(D 8
9 13() 4(8) 3(S)
GN 15 15(S) 8(I) 8
23 13 (1) 4(S) 4(S)
32 14 (1) 4(S) 4(8)
2 18(1 16 (R) 12(R)
RD -9 R 12(5) 1(S)
32 12 (R) 1(S) 0.5(S)
TC 4 14.(1) 2(S) 2(S)
24 13 (l}A 2(5) 15(S)

The obtained MIC for isolates in this study showed
most MICs within serial 4 dilutions except for
gentamicin which has a wider range. Similar results .
revc?alcd wide ranges of MIC of several antibiotics -
against S. awreus. Ciprofloxacin -and cefotaxime
showed MICy, of about 1 and 128 pg/ ml, respectively, |

_ Moreover, they noticed that oxytetracycline MICs

ranged from 32-512 pg/ml and fi S
not more than 8 pg/ lnl‘ﬁ‘/', ; or lle‘omyc_;n' it was
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Fig. 1: Scattergram compare the MICs by broth microdilution to zone diameters around disks for 70 § awrews
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(f), ampicillin/ sulbactam (g) and tetracycline (h).
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L (MIC=32

g/ml) according to NCCLS,
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m E-test

15, 17,192

resistant S aureus no. 2, 3,4, 7,9, 14, et
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side, Promega, California, USA) and-ADNA dlgfs e -
with  EcoRl and Hindlll (left . side, BobritE™.

Mannheim, Germany). -~ -~ -
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Correlating the susceptibility as determined by
broth microdilution and disk diffusion methods for
tested isolates of S. aureus, high agreement was
obtained (100%5) with ampicillin/ sulbactam but lesser
agreements (93%) were found with ciprofloxacin,
gentamicin and chloramphenicol. Furthermore, very
major discrepancy Wwas detected with ciprofloxacin.
While major discrepancy in gentamicin and minor

~ discrepancy were found with other tested antibiotics

except ampicillin/ sulbactam. Good relationship was
obtained when MICs deduced from zone diameters of
disk method compared with broth microdilution
method for 7 antibiotics against 110 Gram-positive
and Gram-negative bacteria®,  Another study,
detected very major and major discrepancies by 1%
and minor discrepancy by 5-10% between MICs
categories and disk results with enteric bacilli®®.
However, close results of very major, major and minor

 discrepancies were obtained with several antibiotics

against Streplococcus preumoniae™. 1t was noted that
E-test MICs compared with conventional methods
were always under estimation +1- 2 dilutions™”. There
were a high degree of agreement between MICs of
both E-test and microdiltuion method; 90% agreement
and 100% sensitivity®® and 95.1% essential
agreement™>".

Acceptable correlation was obtained in this study
by comparison the results of disk diffusion and E-test.
Trolldenier et al®® detected satisfactory agreement
between the two methods and in addition, there were
misclassification in the agar diffusion test when
examining streptococcal strains against 4 [-lactam
antibiotics. Excellent correlation was also found
between E-test, broth microdilution and disk diffusion
fest in the results of mupirocin resistant and
susceptible staphylococcal strains'™, However, E-test
results are the most accurate, reliable and the nearest o
the reference broth microdilution results and more than
disk diffusion method, Morcover, E-test is
recomménded as the best and simplest method for
routine antibiotic  sensitivity when examining
metronidazole against . pylonm' and glycopeptides
againgt S aurews®™ and 8 antibiotics against
Pseudomonas areuginosa® Huang et al*® compared
also the results of E-test MICs with that of agar

dilution technique for 18 antibiotics against several

batterial isolates, including smphylncocci, C. jejuni

: and multidrug resistant enterococci. They reported that

e overall  agreement of MICs was 97% for
-Staphylococei, 82% for campylobacter and 100% for
enterococei, The accuracy of E-test was 90.4% with -

llbf% reproducibility. The MICs values ranged to be £
U Jog 2 dilutions when E-test results compared with

1 or e
o‘f‘:’; dl_!ullon results for sparfloxacin, ceftazidime,
“Etprozil, - cefdinir, aztreonam, tobramycin  and

amikacin. The major error was rare and represented
0.1% of test strains®” In Norway, S. aureus clinical
strains showed MIC of 22 pg/ml for bacitracin, < 0.5
ue/ ml for mupirocin and about 91% strains were with
MIC of >16 pg/ mi®®. :

Recently, NCCLS has three categories 1)
susceptible means infecting organism is usually
inhibited by concentration of a particular antibiotic
attained in tissues by usual dosage, 2) intermediately
susceptible where the infecting orgamism is inhibited
by blood or lissues concentration bchieved by
maximum dosage, 3) resistant where the organism is
resistant to normally achievable and tolerated
concentrations of antimicrobial drugs. Muoltidrog-
resistant staphylococcal isolates reached about 94%
was obtained in this study. Similar results were
obtained of about 94 and 93% of staphylococcal
isolates resistant to one and two or more antibiotics,
respectively®”. In Lebanon, multidrug-resistant S
aureus clones were found with 96,44, 34,29, 20, 10.7
and 3% resistance to penicillin G. temacyclioe,
amikacin, augmentin, sulfmethoxazole-trimethoprim,
chloramphenicol, erythromycin and gentamicin and

tobramycin, in respective manner °*.

Clinical isolates of S. aureus commonly possesses
one or more plasmids on which antimicrobial
resistance determinants are frequently encoded The
plasmid range from small rolling-circle (RC) plasmids
that camry a single resistance determinant and are
multicopy to large multi-resistance and conjugative
plasmids that are generally 15-60 kb in sizes and
maintained at low copy aumber®. Plasmids of 8-30
kb in their sizes were detected and isolared from
clinical . aureus isolates in this study with the transfer
of ampicillin, cefotaxime, “chloramphenicol and
tetracycline resistance 0 £ coli competent cells, The
plasmids might be conjugative and originating from
human and animal sources. Plasmids of sizes ranged
2224-20.650 kb were extracted and purified from S
aureus clinical isolates resistant to antibiotics and
metals". Another two small plasmids of 2910 and -
2.889 kb were characterized with chloramphenicol
resistance  determinant  in nosocomial  mitidrug-

' resistant S, anreus'™. Similarly, 2 large plasmid of -

25.9 kb with metal cadmium resistance was isolated
fom S. aureus™. Huys et al® reported that
tetracycline resistance in S aureus is mainly
disseminated by transmissible plasmid such as pT181
or by conjugative (ransposons such as Tn9J6.

~ However, broad-host conjugative plasmids of 45 and
195 kb were detected and purified from Enterocaccus
 fuecalis and S. aureus wilh resistance fo vancomycin, = -

erythromyein, ~ streptomycin and  gentamicin‘*®!,
Moreover, Tni546-like elements  of Enteracoccus
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Jaecalis origin were cloned in vancomycin-resistant S,
aurews"”, Furthermore, a plasmid of 46.4 kb was
cloned from vast majority antibiotic resistant clinical
strains of S. aureus and considered it is the prototype
~of  conjugative staphylococcal — multi-resistance
plasmids family“”. This means that the plasmids and
transposons are horizontally inter and intraspecies
- transferred with the broad transfer of antimicrobial
agents resistances. '

Collectively, treatment of S awreus infections
showed no signs of broad-antibiotic resistance and
could be treated with one or two of the following
antibiotics: ~ ciprofloxacin, cefotaxime, ampicillin/
sulbactam and rifampicin. Plasmids and transposons
are the principal genetic elements that responsible for
the horizontally transfer of antibiotic resistance in S,
aureus. E-test is considered the best and simplest

- method for routine antibiotic sensitivity and rapid.
determumation of MICs,
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