Available online at www.derpharmachemica.com

)
= ea\’.o@i:|

Scholars Research Library

Scholars Research

Der Pharma Chemica, 2015, 7(12):351-354
(http://derpharmachemica.com/archive.html)

«+Dej

v

ISSN 0975-413X
CODEN (USA): PCHHAX

Antimicrobial susceptibility of Escherichia coli O157 strains isolated on sheep
carcasses in Algéria

Chahed A%, Ferhat L.2, Assaous Fand Rahal K*

1. *National higher veterinary school of Algiers
3 “pasteur Institute, Algiers

ABSTRACT

This study aims to investigate the antibiotic resise of Escherichia coli O157 strains, producingga toxins

isolated from carcasse surface’s of one hundred fiftgl (n=151) sheep. Indeed, there is a few datatbe

epidemiology of STEC 0157 strains in Algeria. Tert strains of E.coli O157:H7 were isolated fromstieep

carcasses (7.26%).The study of the sensitivitytested with 31 antibiotics belonging to differetdsses, the disk
diffusion method agar Mueller Hinton (CM337, Oxoit§ing NCCLS standards (National Comittee for Chuhi

Laboratory Standards) recommended by WHO was uBeel.results showed that the three strains carnyimg

genes (eae, stx1, stx2) are resistant to tetracgch strain with (eae, stx2) genes to furans amstian with (eae,

stx2) genes, to furans and tetracycline. Eightisgavere susceptible to all antibiotics tested. Pphesence of E.
coli pathogens strains resistant to antibiotic rikswn a double public health problem. An extenginewledge of
STEC strains circulating and the introduction ofnitoring plans to the various links in the food ehahould be

conducted at both veterinary and human level.
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INTRODUCTION

Escherichia coliproducing Shiga toxin are not only responsibldoafdborne poisoning that induced diarrhea and
hemorrhagic colitis but also of more severe syn@é®ifor man as hemolytic uremic syndrome that caseaeath
[10],[15],[16]. It is a zoonotic agent whose main reservoirscatle and other ruminants (sheep, goats, dégr)
The outbreaks recorded until now are related mastlyhe bovine and sheep food consumption. Howether,
ingestion of other food and water, the direct conteith animals and the human transmission throigghal- oral
route, are also implicatgd].Their virulence are linked to the presence of gaswling for intimin (eae genes) and
toxins Stx1, Stxdr Stx1 and StxBenes) and other virulence gef@ls

In Algeria, cattle seem to be a reservoir ®TEC O157potentially pathogenic. A prevalence of 7.8% was
demonstrated on bovine carcasfgs Similarly, the search of these pathogens in sheep particular interest as
this population makes more than 70% of the totatkfevce with more than 12 million of shegp2]. A better
knowledge of the strainsSTEC 0O157)identification and antibiotic sensitivity) thatreulate in the environment
deserves attention in order to better assess hésthin the food chain.

The aim of this study concerns the antibiotic tesise ofEscherichia coli O157strains isolated from sheep
carcasses for human consumption in two slaughtsdsim Algiers (Algeria).
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An initial study showed that the ruminants are mpartant source dEscherichia coli O1585higa toxin producers
in Algeria [5]. The study of the porting of STEC in stool sheepeamalt showed the presence $fxgene in 27
samples isolated from 106 feces samples testedultipiax PCR €ae, Stx1, Sty2vith 25, 4% of prevalence.

The second study performed [#] revealed the presence B$cherichia coli O157: Hin eleven sheep carcasses
(n=151) tested in two slaughterhouses in Algiergéfia), with 7.26% of prevalence.

Thirteen (n=13E. coli 0157 straingarrying at least one virulence genes have begtest to answer to a second
problem that is the assessment of antibiotic r@sts.

MATERIALS AND METHODS

The sensitivity of 1FE. coli O157: H7strains isolated from 11 sheep carcasses wagltbgtasing 31 antibiotics
belonging to different classes, the diffusion metHdisk agar Mueller-Hinton (CM337, Oxoid) using NC&
standards (National Comittee for Clinical Laborgt&tandards) recommended by WHO was adopted. Atitbi
discs used are the following: ampicillin (10 pgnaicillin / clavulanic acid (20 pg + 10 pg), mdiciam (10 pg),
Ticarcillin (75 pg), piperacillin (10 pg), Cefazol{30 pg), Cephalexin (30 pg), Cefoxitin (30 pgftazidime (30
Kg), cefepime (30 pg), cefuroxime (30 pg), cefotexi(30 png), aztreonam (30 pg), latamoxef (30 pgipénem (
10 pg), gentamicin (10 U), Amikacin (30 pg), Neiitin (30 pg), kanamycin (30 U) isepamicin (30ug)tahs
(300u0), nalidixic acid (30 pg), ciprofloxacin (‘g). Evofloxacine (5 pg), tetracycline (30 U), cldomphenicol (30
pg), sulfonamides (200 pg), Trimethoprim (5 pg)triccoxazole (23.75 / 1.25 pg ), colistin (10 pg)sfomycin
(200 pg). Quality control was carried out by tascherichia coli ATCC 2592&train (sensitive to all antibiotics
tested).

After the incubation of the plates at 35C° for Xufs, the reading was performed using a speciatdéosiris",
which measures the zones of inhibition of bactegialwth by antibiotics and compared them to thécali values,
and therefore classified the bacteria in susckptibtermediate or resistant.

The MIC was made for all the strains that introdlie@ antibiotic resistance using the E test® fdeuwrining the
MIC through the use of impregnated strips of a iwmus exponential gradient of the antibioticsadst

The inhibition of the growth of bacteria results am inhibition ellipse whose points of intersectioith the strip
define the CMI. The reading scale printed on thip €tnables a rapid interpretation. It should réelvalue of the
MIC that corresponds to the intersection of twapsks, and then compare it with the critical valoé$IC for

Enterobacteriaceae.

RESULTS

The results of the antibiogram showed that thaérstramber 2 is resistant to tetracycline (MIC = 61y the strain
number 4 is resistant to tetracycline (MIC = 61y the strain number 7 is resistant to furan (Mi®&4 mg / 1), the
strain 8 is resistant to tetracycline (MIC = 8Iydnd the strain number 9 is resistant to fur&mk>(= 64 mg /) and
tetracycline (MIC =6 mg / I).
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The characterization d&.coli O157: Hatrains and their sensitivity to antibiotics arpaded in table 1:

Table 1: characterization of STEC 0157 strains

. Sorbitol and - .
Strains | Serotype B-glucuronidase Pathotype| Antibiotic resistance| Slaughterhouses
1 0157:H7 _ eae stx S o
2 0157:H7 _ eae stx R tetracycline Slaughterhouse n°)
3 0157:H7 _ eae stx S o
4 0157:H7 _ eae R tetracycline Slaughterhouse n°J
5 | 0157:H7 ~ cae six s S'a”ghffgouse n2
6 0157:H7 _ eae stx S Slaughterhouse n°Z
7 0157:H7 _ eae stx R furane Slaughterhouse n°Z
8 0157:H7 _ sty R tetracycline Slaughterhouse n°Z
. R tetracycline oA
9 0157:H7 _ eae stx R furane Slaughterhouse n°Z
10 0157:H7 _ eae stx S Slaughterhouse n°Z
11 0157:H7 + sty S Slaughterhouse n°2
12 0157:H7 + St S Slaughterhouse n°Z
13 0157:H7 + _ S Slaughterhouse n°Z
DISCUSSION

The Ruminants, cattle and sheep, are a major m@isesf/ E. coli O157 Shiga toxin producers in Algeria. The
prevalences found in carcasses 7, 8% for cattlfspand 7.2% for sheefy] are important. A major outbreak of
infections due tcE. coli O157: H7linked to a contact with sheep, to a consumptibsheep meat or to a by-
products, have already been described in all regiéithe world1], [6], [7].

The reservoirs of ruminants carrying 0157 STECiamgortant, Neither the diagnosis in hospitals, aotbreaks
have been described nowadays.

This study confirmed a dual impact that can repretiee circulation in the environment of STEC OXm®ientially
pathogenic strains and also the antibiotic resisttains in food. From the 13 strains of STEC Oisblated, 23.1%
were found resistant to tetracycline, 7.7% to furamd 7.7% resistant to both of tetracycline andrfuLittle work
has been done on the resistance antibiotte. @bli 0157 Nevertheless, the study in Jordan on multidrisistance

of serotype 0157: H7 strains isolated from sheepealed that five strains were resistant to ampicand
streptomycin, one strain to co-trimoxazole, oneistrto ampicillin, and one strain to ampicillinsattam
cephalosporins (cefazolin, cefuroxime), aztreonsufpnamides, cotrimoxazole, aminoglycosides, tstthne and
chloramphenico|13]. In Iran, 327 samples of feces isolated from rumisdbuffalo, camels, cattle and sheep) were
examined in order to look fdE. coli O157: H7 / NM and to test their sensitivity tioe antibiotics. Twenty-five
(7.6%) Escherichia coli 0157: H7 / Nivere isolated and 56.0% were resistant to genteny¥8.0% to ampicillin,
40.0% to erythromycin, 16.0% to amoxicillin, 12.@8&ttetracycline, 8% to chloramphenicol, 8.0% tadizic acid,
and 4 % to streptomycin. Alt.coli O157isolated were susceptible to cefuroxifiid]. The results showed that the
resistance oE. O157to tetracycline was found in all studies. In faetracycline are used abusively in livestock
feed in many countries, resulting in the emergesfoesistance among workers (farmers, slaughtereanimals)
and consumers of meat and milk. This has led sauattdes, like the United Kingdom, to prohibit thalization of
this antibiotic in livestock feeflL1].

CONCLUSION

The presence of pathogericcoli strains resistant to antibiotics poses a doubldipbhkalth problem. In addition to
the pathogenicity, the circulation of strains risis to antibiotics in healthy animals promotes diesemination of
these factors of resistance to other species. &isglysis to all the links of the production chaamsl appropriate
control plans must be implemented to minimize conitation and spread of these strains. Complemergady
comprehensive studies through the development afndistic tools should be conducted in both humath a
veterinary level.
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