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ABSTRACT

, ; ibiotics and 1o

The study aimed to update the resistance profiles of some uro-pathogenic E. coll lfgluleé r:z\;;:!:: rﬁ““; ::}: ilsolau:s ere
test the resistance of the multiple resistant isolates towards some mmm'only nsed bipeker, C fections. Antibiotic sensitivity
recovered from inpatients and outpatients clinical cases of unconplicated urinary tract in ’

against cefotaxime, ciprofloxacin. tetracycline, refampicin, chloramphenicol, gentamicin,

imipenim, cefuroxime, ampicillin

and erythromycin was determined by agar diffusion. About 20 % of these isolaics were found to Il:)e m\;’l‘l-'l_:;:l::‘;’b;%‘;/i
resistant. On the other hand, about 7% of isolates were completely susceptible 1o aJI.leslgd antibiotics, ro;l - und'to b

were found to be resistant to at least one antibiotic, 15% were resistant to two antibiotics, where only 1% was jo ol s
resistant to all used antibiotics.Calculated MICsp and MICy, demonstrated _lha.t the most gffecuvc anul?ilquc :;zsr :; T
with MIC30&MICoq of 8 and 32 pg/ml, respectively. MIC values of some biocides (cetrimide, chlc;rhe:g bmt’\:-zn wocesal M
phenylmercuric nitrates) for the multiple resistant isolates were determined and 2 correlatl?n was found be - = NG
of some antibiotics and biocides, namely between chlorocresol and each of chloramphenicol and tetracycline. =

cetrimide and each of gentamicin and tetracycine.

INTRODUCTION

Antimicrobial resistance has been an important
problem worldwide. Bacterial resistance 1o
antimicrobial agents has been emerging and rapidly
disseminaling among many nosocomial and
community-acquired pathogens ‘"’. These organisms
have wide variety of antibiotic sensitivity parerns
and treatment must be guided by laboratory data
®\ Urinary tract infections are very common
infections in humans, with £ coli, the most common
member - of the family Enterobacteriaceae,
accounting for 75-90 % of all urinary tract infections
in both inpatients and out patients ®. The
development of resistance 1o older antibiotics such
as ampicillin, tetracyclines and aminogycosides and
the emerging resistance to fluoroguinolone, may
substantially limit the antibiotic choices “.Unlike
antibiotics, mechanisms of resistance to non-
antibiotic agents, such as preservatives, disinfectants
and antiseptics, are less well understood . The
frequency of antimicrobial resistance in bacteria has
been elevated by increasing usage of antimicrobials.
Bacteria have the capacity to adapt rapidly to new
environmental conditions and can survive exposure
to antimicrobials by using a battery of resistance
mechanisms. Some resistance mechanisms are
incommon to both biocides and antibiotics ©), To
date, the lack of precise data, in particular on
quantities of biocides used, makes it impossible 1o
determine which biocides create the highest risk of
generating antibiotic resistance. In the healthcare
settings, bacterial resistance 10 biocides has long

N reported with compounds - such as:
chlorhexidine ™; quaternary ammonium compounds
and chlorocresol . Resistance to cetrimide was
g:::::;ﬂzled:]icribed :'" The present study aimed 10
uwropathogenis ei ::i]z :l:tty o:‘ some_mqlnple resistant
and determine fho c::r e;:t's 10\: biocidal {&Slstancc
some antibiotics a other Hie e ance 16

nd some other biocides.

EXPERIMENTAL

Ba_cterial isolates

A total of 100 E coli isolates were recoversd
from urine samples. The samples were collcct::d
from inpatients and outpatients of Zagazig
University Hospital. Samples were either midstream
urine specimens or catheterized urine samples. An
aliquot of 0.01 ml of each individual samples were
spread on McConkey's agar (Difco, USA) plates,
and incubated at 37°C for 24 h. Lactoss fermenting
colonies were identified as E. cofi by standard
biochemical tests ",

Methods

Antimicrobial susceptibility testing

Antibiotic susceptibility to nine antibiotics was
determined according to National Commitiee for
Clinical Laboratory Standards (NCCLS, 2000)
Guidelines . The antibiotic discs used included:
gentamicin(10 pg); ciprofloxacin (5 ug); cefotaxime
(30 pg), cefuroxime (30 pg), imipenem (10 pe);
ampicillin (10 pg); chloramphenicol (30 ug);
tetracycline (30 pg) and rifampin (5 ug). The rasults
were interpreted as recommended, £ coli ATCC
25922 was used as a control reference strain. Isolates
were classified as susceptible (S), intermediate n,

_or resistant (R).

Determination of MICs for antibiotics

The MICs of the tested antibiotics were determined
by agar dilution method according to NCCLS 2000
B ™. Two fold serial dilutions of the antibiotic were
prepared in Mueller- Hinton agar plates, Contro)
plates (drug free media) were also prepared.
Standardized suspensions of the lested organisms
were prepared from overnight culture in Mueller-
Hinton broth., Plates were spot inoculated by Sul
aliquots (about 10° CFU per spot). Results were

- 1aken after incubation for 24 hours at 37* C. MIC

was take.n as the lowest concentration where there
was no visible growth,

‘Determination of MICs for biocides

The same procedures of antibiotics were applied to

. biocides, except that instead of two fold serial
- dilution

of ' _antibiotic solution,  different
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i i were prepared with rcentage isolales resisiant 10 one or more
zzg:;?'lﬁ:z::m:;s 1;?;?065 pg/ ml, 20 flgl ml, 200 znelibiulics were cP:.'nputcd. While only‘ 7%‘ of the
pug/ml and 350 pg/ ml for cetrimide, chlorocresol, isolates were sensitive to a.ll tested nnnbiot.rcs. 58,
chlorhexidine  and  phenylmercuric  nitrate, 15, 10, 5, 4 and 1% of the isolales were resistant (o
respectively. one, two, three, four, five ‘ and six antibiotics,
Statistical analysis respectively. Twenty of the 159]ales’(20 %) were
All data were subjected 1o statistical analysis using considered as multiple antibiotic resistant.MICs of
IBM SPSS statistic base program, and correlation six selected antibiotics (Table 2) and four sel.egtcd

— coefficient was calculated according 1o Pearson rank biocides  namely, cetrimide, chlqrhcxldme,
" comelation. T T T "~ " " “chlorocresol” and “phenylmercuric nitrate— for —the -
RESULTS twenty multiresistant isolales are resented in Table
The percentages of resistant isolates to individual (3).Correlation coefficient and significance between
antibiotics are demonstrated in figure 1, MICs, antibiotics and biocides MICs were statistically
MICyo MICspand MIC range for tested antibiotics analysed for the multiple resistant isolates and
and the percentage of resistant isolates for each results are presented in Table (4).
antibiotic are presented inTable (1).The number and
100 - 78 '
» ¥ - |
10 26 30 4 - g | t
20 8 D U 12 10 12 4 ;
o - Hm : i - QR Ea @ E3
(W) GN RF T IPVI CXm C Cip AN 3

T TP ST A e ;
CTX:ceforaxime, GN: gentamicin, RF; Rifam pin, Do: doxycycline, IPM:imipenem, CXM: cefuroximes,
C: chloramphenicol, CIP: ciprofloxacin and AM: Ampicillin

Fig. (1): Percentage of antibiotics resistanturo-pathogenic E. coli isolates to selected antibiotics.

Table (1): MIC range, MICg& MICy, and percentage of isolates resistant to tested antibiotics.

Antibiotics Resistance MIC Range MICsp MICq Percentage
Break points* (ug/ ml) (ng/ ml) (ug/ ml) of resistant
(ug/ ml) isolates
CTX 64 0.5-512 8 32 | 3
CIp >4 0.0156-512 0.125 4 | 12
GN >8 1- 1024 4 256 26
C >32 0.5- 1024 2 16 10
TET >16 1- 1024 32 1024 78
RF >4 0.5- 128 2 16 30
*according to NCCLS, 2000
Table (2): MICs for different antibiotics for multi resistant isolates
Isolate MIC in pg/ ml
CTX CIP GN C TET RF
3 256 0.0156 2 ] 1024 16
5 ] 0.0156 8 4 1024 32
6 I 0.0156 312 32 312 2
7 512 0.0156 312 256 1024 8
8 1 64 512 256 512 16
10 0.5 0.0156 8 4 512 16
18 1 0.0156 8 4 512 | 16
3: I 0.0156 1024 1024 1024 16
29 512 512 256 32 1024 16
31 1 0.0156 8 4 1024 16|
36 64 64 8 8 64 16 |
44 ] 0.0156 1024 4 1024 16
50 0.5 8 512 1024 1024 16
23 1 8 2 236 1024 16
] 0.0625 8 4 1024 16|

10
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Table (2): Continvad
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Isplate MIC in pg/ ml

CTX CIP GN [ TET RF
71 ] 0.0156 256 16 1024 16
73 1 0.0136 256 64 1024 128
80 1 0.0156 64 64 512 64
8] I 4 32 4 1024 16
97 1 0.0156 8 4 512 16
ATCC 25922 1 0.0156 1 1 4 2

Table (3): MIC values of some biocides for multi resistant isolales**
Isolate MIC
Cet cC CHX PMN

3 0.07 0.015 0.0006 0.0003
3 0.] 0.015 0.0016 0.0003
6 0.1 0.015 0.0006 0.0003
7 0.09 0.015 0.0004 0.0001
8 0.1 0.02 0.0018 0.0001
10 0.06 0.015 0.0008 0.0001
18 0.075 0.02 0.0016 0.0002
21 0.1 0.015 0.0016 0.0002
29 0.] "~ 0.015 0.0008 0.0001
31 0.085 0.015 0.0008 0.0003
36 0.1 0.015 0.0018 0.0003
44 0.08 0.015 0.0008 0.0003
50 0.1 0.02 0.0010 0.0003
53 0.065 0.015 0.0016 0.0001
60 0.035 0.015 0.0010 0.0001
71 0.1 0.015 0.0016 0.0003
73 0.05 0.015 0.0008 0.0001
80 0.1 0.015 0.0008 0.0002
81 0.1 - 0.015 0.0020 0.0003
97 0.3 0.015 0.0004 0.0003
ATCC 25922 0.0008 0.0005 0.0002 0.00001

**: CC: chlorocresol, PMN: phenylmercuric nitrate, CHX: Chlorohexidine and Cet: cetrimide.
Table (4) the correlation coefficient (r) and significance (p) between MIC values of the tested
antibiotics and biocides for multiple resistant i solates.

11

CTX CIP GN C Tet Rf Cet cC CHX
r r r r r r r r T
P P P P P P P p P
pn | 028 [ 029 0.09 0.01 0.22 -0.19 0.54 0.18 | -0.14
: >0,05 | >0.05 [ >0.05 | >0.05 | >0.05 | >0.05 | <0.001** | >0.05 | >0.05
CHX - =021 -0.11 -02 -0.03 -0.05 -0.08 0.17 (V18 1 T [——
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>0.05 >0.05 >0.05 <0,05* | <0.01* | >005 | <0.001** | —eeeee-
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>0.05 >0.05 <0.05* >0.05 <0.05* >0.035 - KR
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DISCUSSION

The results revealed high levels of
resistance to different  antibiotics as

tetracycline, rifampicin, and some members of
p- lactam  group(as  ampicillin  and
cefuroxime).The MICso& MICo values and
percentage of resistance to tested antibiotics
- showed that 78% of the tested population was
~ resistant to tetracycline, while only 8% were
resistant to cefotaxime. About 7% of tested
population was susceptible to all tested
antibiotics, 58% was resistant to only one
antibiotic and 1% was found to be resistant 10
all tested antibiotics. Regarding the multiple
resistant strains, all isolates were resistant to
Tetracycline and 95%, 90%, 45%, 30% and
20% of multiple resistant strains are resistant
10 rifampicin, gentamicin, chloramphnicol,
ciprofloxacin and cefotaxime, respectively.

These results demonstrate that the overall
resistance is high. Regarding = biocides
resistance and according to Russell, 1991%,
MICs resistance break points were: CHX:
R=>0.0001 g%, Cet: R= 0.0016 g%, PMN: R>
0.00005 g% and CC: R> 0,012 g%.t was
found that all multiple resistant strains were
resistant 1o the tested biocides in this study
(chlorocresol, cetrimide, chlorohexidine and
phenylmercuric nitrate), revealing a potential
correlation between the tested biocide and the
antibiotic resistance.

By comparing the magnitude of MIC
values for pairs of antimicrobials (biocides and
antibiotics), a highly significant correlation
between chloramphenicol and gentamicin and
between cefotaxime and ciprofloxacin was
found. Also a highly significant correlation
was found between cetrimide and each of
phenylmercuric nitrate and chlorocresol. A
significant correlation was found berween
tetracycline and each of chlorocresol and
cetrimide and between gentamlcin
andcetrimide. .

These findings can support the view that
the use of active molecules in biocidal

products may contribute to the increased .

occurrence of antibiotic resistant bacteria and
. vice versa !9, Resistance 10 both antibiotics
~and biocides in gram negative organisms is
more likely observed as less specific
mechanisms, e.g., the ouler membrane may act
. as a nonspecific exclusion. of chemically
. 'unrelated molecules "® ', There have been
some Instances where biocides have been
_claimed 1o select for resistant gram-negative
~ bacteria. Resistance 10 CHX, QACs and at
< least five antibiotics for gram-negative bacteria
© isolated from urinary tract infections was
foynd_and it was proposed that the widespread

12

use of CHX was responsible for selecting
antibiotic-resistant strains ‘=, There was no
evidence of  plasmid-linked * resisance
association ', ' .

Several publications present the cell targer
of biocides and the various mechanisms used
by the bacterial cell to evade the woxic effect of
biocides "*. It is important to note that
antibigtic and biocide antibacterial—actions
show many similarities despitz  some
differences in terms of targes, killing, behavior
and clinical aspects ®”. Among the similarities
are (i) the penetration/uptake through bacterial
envelope by passive diffusion, (ii) the effect on
the membrane integrity and morphology, (iii)
the effect on diverse key steps of bacterizl
metabolism (replication, transcription,
translation, transport, various enzymes). Faced'
with this toxic effect and gswess, the
response/adaptation of bacterial cells przsenis
some similar defence mechanisms thar cas
overlap the original functions to confer
resistance against svucturally non-related
molecules.Some evidence from
bacteriological, biochemical and genetic dam2
does indicatz that the use of active molecules
in biocidal products may conwibmz to the
increased occurrence of antibiotic resistani
bacteria 419,

The selective stress exerted by biocidss
may favor bacteria expressing resistance
mechanisms and their disssmination. Some=
biocides have the capacity to mainnin the
presence of mobile genetic elements that carny
genes involved in cross-resistance between
biocides and antibiotics. The disseminartion of
these mobile elemenmts, their genetic
organization and the formation of biofilms,
provide conditions that could create a potential
risk of development of cross-resistance
bet\:vcen antibiotics and biocides. However,
horizontal gene transfer that can be stimulated
by external chemical compounds such as
biocides are likely triggers of bacterial
resistance. Biocides and antibiotics may share
some common behavior and properties in their
respective activity and in the resistance
mechanisms developed by bacteria #"*%,
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