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ABSTRACT

The purpose of this study was to analyse the prafilantimicrobial resistance among 21 strainsSaimonella
isolated from patients with gastroenteritis symptdtnwas observed that S. enteritidis was the sp®tprevalent.
These strains were sensitive to the majority ofthémnicrobials tested, however, high resistances wiaserved in S.
typhimurium and S. enterica subsp. enterica sem#p,12:i:-. Surveillance and an efficient monitgr should be
priority for the public health for the containmesftantimicrobial resistance in foodborne infections
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INTRODUCTION caused by food contaminated by this serotype has
been observed, but most of the isolates have been
Salmonellabacterium is one of the commonestsensitive to the antimicrobials chosen for treatment
causes of food poisoning worldwide. Food, suclef systemic salmonellosis (Baumler et al., 2000;
as egg, meat, milk and other dairy products, aréavechio et al., 1999; Fernandes et al., 1999; Reis
the commonest source of salmonella for humangt al., 1999). Although mos$almonellaisolates
(Winokur et al, 2000). TheSalmonellagenus belong to the Enteritidis serotyd®, typhimurium
belongs to the Enterobacteriacea family, has increased resistance dissemination to
according to current taxonomy, and consists ofintimicrobials, especiallys. typhimuriumphage
two species: S. enterica and S. bongori. type 104 (DT104) that has chromosome resistance
Salmonella entericés divided into six subspecies: to ampicillin, chloramphenicol, streptomycin,
enterica, salamae, arizonae, indica, diarizonaesulfonamide and tetracycline (ACSSuT) (Gross et
and houtenae These species and subspecies cad., 1998; Glynn et al., 1998). The aim of this
be classified according to the identification ofstudy was to verify the resistance profile to
antigenic factors (O-somatic, Vi-capsular and H-antimicrobials among Salmonella serotypes
flagellar) in about 2400 serotypes (Popoff and Lésolated from patients in two major hospitals in
Minor 1992). S. enteritidisis the most common Londrina-PR.
serotype in Brazil and in the world. An increase
in the number of cases of diseases in humans
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MATERIALSAND METHODS might contain the phage type 104 (ACSSuT
phenotype) because they presented resistance to
Clinical specimens two antimicrobials reported to this phenotype

Twenty-one strains ofSalmonella spp. were (ampicillin and chloramphenicol). Therefore, the
isolated in two major hospitals in the city ofresistance profiles of these strains were evaluated
Londrina-PR, between October 1999 and Mayor streptomycin, sulfonamide and tetracycline in
2000. They were isolated from feces, except onaddition.
that was isolated from blood. Feces were collected
in clean recipients and blood in hemoculture flask.

RESULTS
I solation and biochemical identification
The fecal samples were inoculated in HektoenThe results showed th&t enteritidiswas the most
Enteric agar (Merck), MacConkey agar (Merck) frequently isolated serotype (66.7%). The other
and enriched Selenite-Cystine broth (Merck)serotypessS. infantis, S. newport, S. typhimurium
followed by incubation for 18-24 hours at°@7 S. javiana, S. brandenburg , S. glostrapd S.
The colonies that grew on both solid media werenterica subsp. aterica serotype 4,5,12:i:- were
inoculated in culture medium for biochemicalisolated at frequency of 4.76%. All the serotypes
identification: EPM, MILi (Toledo et al., 1982 a,b) were isolated from feces except entericasubsp.
and Simmons Citrate (Merck), and also incubatednterica serotype 4,5,12:i:- that was isolated from
for 18-24 hours at 3T. Selenite-Cystine broth blood. Table 1 shows the resistance profiles to 16
was inoculated in MacConkey agar andantimicrobials initially tested. SeveSalmonella
Salmonella-Shigella agar (Merck) and incubatedtrains (50%) belonging to Enteritidiserotype
for 18-24 hours at 3. Biochemical were sensitive to all the antimicrobials tested and
identification was then done, as previouslythe other seven were resistant to one or more
mentioned. The blood sample was inoculated ontantimicrobials, and the highest percentage of
Blood agar and MacConkey agar, and the coloniagsistance was found for ampicillin (85.7%3.
isolated  from MacConkey agar  wereinfantis, S. newport, S. javiaradS. brandenburg

biochemically identified as described above. were sensitive to all the antimicrobials, agd
glostrup was resistant only to gentamicin.
Serological identification However, two strains belonging to Typhimurium

Strains with Salmonella  biochemical serotype andenterica serotype 4,5,12:i:- were

characteristics were confirmed with polyvalentresistant to 11 antimicrobials. All strains tested

anti-Salmonella serum (Probac do Brasil, S&owere sensitive to amikacin, pefloxacin, imipenen

Paulo, Brazil) and those positive were sent to thand ciprofloxacin.

Instituto Adolfo Lutz, Sdo Paulo, for serotyping. Four strains (two S enteritidis one S
typhimurium and oneS. enterica subsp.enterica

Antimicrobial susceptibility serotype 4,5,12::-) that were suspected of

The antimicrobial susceptibility was determinedcontaining the phage type 104 inserted in their

by the disk diffusion method on Miuller-Hinton chromosome, presented resistance to ampicillin,

agar (Biobréas), as described by Bauer et al. (19663hloramphenicol, streptomycin and sulfonamide

Initially, 16 antimicrobials were tested; thosebut were sensitive to tetracycline.

which corresponded to the most routinely used in

clinical laboratory,such asamikacin, ampicillin,

aztreonam, carbenicillin, cephalotin, cefepime,

cefotaxime, cefoxitin, ceftriaxone, ciprofloxacin,

chloramphenicol, gentamicin, imipenen,

pefloxacin, trimethoprim+sulfamethoxazole and

tobramycin. The interpretation of the inhibition

halos to the antimicrobials was according to the

National Committee for Clinical Laboratory

Standards (NCCLS, 2000a). When the results

were analyzed it was suspected that four strains
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Table 1 - Antimicrobial resistance profiles &almonellaspp. strains isolated from patients in two majosgitals in
the city of Londrina-PRAMI, amikacin; AMP, ampicillin; AZT, aztreonam; CARarbenicillin; CEF, cephalotin;
CTX, cefotaxime; CFO, cefoxitin; CFP, cefepime; CR&@ftriaxone; CIP, ciprofloxacin; CLO, chloranpim;
GEN, gentamicin; IMP, imipenen; PEF, pefloxacin;Tsdulfamethoxazol+trimethoprim; TOB, tobramycin.

Serotype | Resistence profile | Number of strains
S. enteritidis AMP, CEF, CLO, SUT, 1

AMP, CAR, CEF 1

AMP, CLO 1

AMP, SUT 1

AMP 2

GEN 1
S. typhimurium AMP, AZT, CAR, CEF, CFO, CFP, 1

CLO, CRO, CTX, GEN, TOB
S. entericasubspenterica AMP, AZT, CAR, CEF, CFO, CFP, 1
4,5,12:i:- CLO, CRO, CTX, GEN, TOB
S. glostrup GEN 1
DISCUSSION only for extraintestinal infections. According to

our results, three strains &. Enteritidis were

The data obtained for the frequencySafimonella resistant to ampicillin, one to ampicillin and
strains isolated were according to the literaturechloramphenicol, —one to ampicilin  and
and showed prevalence $fenteritidis (Baumler trimethoprim+sulfamethoxazole and other to
et al., 2000, Tavechio et al., 1999; Fernandes et agmpicillin, trimethoprim+sulfamethoxazole and
1999; Reis et al., 1999). Baumler et al. (2000¢hloramphenicol.S. typhimuriumand S. enterica
attributed the increase of salmonellosis cases Hpbspentericaserotype 4,5,12:i:- were resistant to
this serotype because of the replacementSof third generation cefalosporine, amp|C|II|n and
pillorum andS. gallinarum in an ecological niche chloramphenicol. Therefore, monitoring programs
that was previously occupied by the last twcare needed to detect these resistant strains before
serotypes of avian origin. These three serotypdbey become widely disseminated. The current
have a common antigen (09) and the immuneéoncern has been the isolation $f enteritidis
response produced by the avidalmonellastrains ~ strains that produce Extended Spectrum Beta
did not allow birds to be infected by the EnteritidisLactamase (ESBL) capable of hydrolyzing first,
serotype. By eradication of these serotypes, at tHBird and fourth generation cephalosporine and
beginning of the second half of the last centdy, monobactamic, but do not act on cefamicines
enteritidis started to infect birds and consequently(second generation cefalosporine) (Nastasi et al.,
humans. 2000; Rankin and Coyne, 1998; Ling et al., 1998).
According to the resistance patterns to thé\lo S. enteritidis strain with this resistance
antimicrobials tested, it was found that 50% of thénechanism was isolated in this study. A second
S. enteritidis isolates were sensitive to all theresistance mechanism has recently been detected
antimicrobials and that the other 50% presentefainly in Typhimurium serotype, concerned to a
resistance to one or more antimicrobialsBeta Lactamase type Amp-C mediated by plasmid,
Attention was drawn to strains resistant toconferring additional resistance to cefamicines
ampicillin, trimethoprim+sulfamethoxazole, (Winokur et al. 2000).

chloramphenicol ~ and  third  generationIn the present study, our strainsSftyphimurium
cefalosporine because the NCCLS (2000bfnd S. enterica subspeciesenterica serotype
recommended that only ampicillin, a quinolone4,5,12:i:- presented a multiresistance pattern
and trimethoprim+sulfamethoxazole be tested angnd among these resistance patterns were
reported for theSalmonellaisolates of intestinal detected from first to fourth generation
infection and a third generation cefalosporine angefalophorines, such as cephalotift generation);
chloramphenicol should be tested and reportegefoxitin (2 generation); cefotaxime and
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ceftriaxone (3 generation); cefepime um monitoramento eficiente, para diminuir a
(4™ generation), and also to the monobactamicesisténcia antimicrobiana em microrganismos que
aztreonam. Therefore, it could be suggested thahusam infec¢des veiculadas por alimentos, devem
phenotypic and genotypic tests should be done w&er prioridade para a saude publica.

detect ESBL and Amp-C in these strains. It has

been mentioned in the literature the concern about

Salmonellastrains that may contain phage typeREFERENCES
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