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Objetivos

Infecgdes do trato urinario (ITUs) sdo altamente
prevalentes na suinocultura, acometendo
majoritariamente fémeas e trazendo prejuizos
por conta do aumento das falhas reprodutivas,
aumento das taxas de descarte e redugao do
numero de leitbes desmamados/porca/ano. O
agente etiolégico que € isolado com maior
frequéncia nos casos de ITUs em matrizes
suinas é a Escherichia coli, bactéria da familia
Enterobacteriaceae. Por sua ampla distribuicao
e facilidade de obter plasmideos carregando
genes de resisténcia, estas bactérias sdo umas
das principais espécies que vem
desenvolvendo maior resisténcia aos
antimicrobianos na atualidade. A obtencéo da
Concentragédo Inibitéria Minima (CIM) é uma
técnica eficiente para a determinagdo da
resisténcia de cepas bacterianas frente aos
antibidticos, além de produzir resultados
quantitativos que servem de base para o
calculo de doses e tratamentos mais eficientes.
O propdsito deste estudo foi montar um painel
de antimicrobianos para avaliar a resisténcia de
cepas de E. coli isoladas de fémeas suinas
com cistite ou pielonefrite.

Métodos e Procedimentos

O total de 94 fémeas oriundas de um rebanho
de 18000 matrizes, localizado no Centro-Oeste
brasileiro, foram necropsiadas, com amostras
de urina e suabes da pelve renal sendo
coletadas e transportadas sob refrigeracéo até
o Laboratério de Sanidade Suina da
FMVZ/USP. As amostras foram semeadas em
agar MacConkey, Chromagar Orientation® e
agar Brucella com 5% sangue de carneiro e
incubadas. Colénias com morfologia sugestiva

para Escherichia coli foram selecionadas e
estocadas em caldo BHI, com glicerol (30%) a
-86°C. Para a realizagdo deste estudo 120
estirpes foram retiradas do freezer e semeadas
em agar MacConkey novamente. Col6nias com
morfologia sugestiva foram semeadas em caldo
BHI, onde aliquotas foram retiradas para
extracdo protéica e posteriormente sua
identificacdo confirmada pela técnica de
espectrometria de massa MALDI-TOF. O perfil
de resisténcia foi determinado pelo teste de
microdiluicdo em caldo, conforme os padrdes
definidos no documento CLSI VETO08. Apds a
diluicdo das amostras e a inoculagdo nos
pocos as placas foram seladas com filme
adesivo e incubadas a 37°C por 24 horas. A
CIM foi definida como a menor concentragao
onde visualmente ndo havia crescimento
bacteriano. Foi utilizada como controle interno
a estirpe Staphylococcus aureus ATCC 29213.
Apds a obtengao dos valores de CIM para cada
amostra foram determinadas a CIM50 e CIM90,
conforme metodologia descrita por Schwarz et
al. (2010).

Resultados

Dentre as estirpes de Escherichia coli isoladas
dos animais necropsiados testadas para
determinacdo da CIM observou-se altas taxas
de multirresisténcia (90,98%) e as classes com
maior taxa de resisténcia foram quinolonas,
tetraciclinas, beta-lactdmicos e macrolideos. Os
valores obtidos frente a cada antimicrobiano,
assim como a frequéncia de resisténcia e a
CIM50 e CIM90 podem ser visualizadas na
tabela 1.
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Tabela 1: Numero de estirpes apresentando diferentes valores de CIM, valores de CIMS0D e CIMA0, e frequéncia de
resisténcia,

B Nimero de cepas CIM*50  CIM*90  Res
A 006 012 025 05 1 2 4 8 16 32 64 128 »128  (ug/mL) (pg/mb) %
Ampicilina 0 0 0 0 3 19 10 0 2 2 1 83 o >64 >64 71,7
Amoxicilina/clavulanato (2:1)° o 0 0 0 0 1 17 18 22 ‘ 43 16 3 0 32 64 51,7
Ceftiofur 0 0 89 26 3 0 0 \ 0 2 0 0 ] 0 <0,25 05 1,7
Cefalexina 0 0 0 0 0 2 30 71 10 \ 4 3 0 0 8 16 58
Enrofloxacina 0 0 18 \ 8 13 1 6 64 0 0 0 0 0 >4 >4 85,0
Ciprofloxacina o 0 0 0 | 1 6 11 92 0 0 a 0 0 >4 >4 100,0
Marbofloxacina 5 [ 8 13 14 8 14 52 0 0 0 0 0 4 >4 55,0
Espectinomicina 0 0 0 0 0 0 0 61 27 12 7 10 3 <8 128 10,8
Florfenicol 0 0 0 2 5 6 13 27 67 0 0 0 0 >8 >8 55,8
Gentamicina 0 ] 0 78 14 2 2 5 ‘ 7 12 0 0 0 <0,5 16 15,8
Necmicina (] 0 0 0 ] o 110 \ 2 8 0 0 0 0 =4 =4 83
Oxitetraciclina 0 0 0 0 0 19 1 o ‘ 0 2 g8 o] 0 32 32 833
Azitromicina 0 0 0 0 0 0 43 \ 19 7 8 8 35 0 8 >B4 84,2
Estreptomicina 0 0 0 0 0 9 17 4 6 ‘ a4 0 0 0 >16 >16 70,0
Fosfomicina 0 0 0 0 0 0 0 13 4 3 0 0 0 <8 <8 0,0
Colistina 0 0 ] 0 65 51 1 0 0 3 0 0 0 <1 2 33

*Considerando o valor da amoxicilina
CIM (g/mi) <128 256 512 >512 Lﬁg"ﬁf} &"E& R‘.Zs
Sulfadimetoxina 45 51 20 4 256,00 512,00 20%
CIM (ug/mi) <1/19 2138 76 >4176 i‘gﬁ& &g‘,ﬁf’ Res
Sulfa+rimetoprim 92 0 o 28 =1\ >4\76 23%
Conclusoes CLSI. Performance Standards for Antimicrobial

Os achados deste estudo indicam a elevada
presenga E. coli do patotipo UPEC isoladas de
matrizes suinas, apresentando perfil de
multirresisténcia a antimicrobianos. O fato de
que alguns dos antimicrobianos considerados
de maior prioridade pela OMS, como a
ciprofloxacina, apresentarem altos niveis de
resisténcia € um importante alerta. Apesar dos
resultados alarmantes, € um achado positivo o
fato de haver poucas estirpes resistentes a
colistna e a fosfomicina, que séao
antimicrobianos de grande importancia no
controle de infecgbes nosocomiais em
humanos.
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Objectives

Urinary tract infections (UTIs) are highly
common diseases in pig farming, affecting
mostly females and causing economic losses
due to increased reproductive failures, raised
discard rates and reduction in the number of
piglets produced per gestation. The most
frequent etiological agent isolated in UTls
cases in sows is Escherechia coli, bacteria from
the Enterobacteriaceae family. Due to its wide
distribution and ability to acquire plasmids
carrying resistance genes, these bacteria are
one of the species that are developing higher
antimicrobial  resistance nowadays. The
Minimum Inhibitory Concentration (MIC) is an
efficient technique to determine antimicrobial
resistance rates of bacterial strains, in addition
to the production of quantitative data that can
be used as bases to dose calculations and
more efficient treatments. The main goal of this
study was to assemble a list of antimicrobials to
determine resistance rates of Escherichia coli
strains isolated from sows with cystitis and
pyelonephritis.

Materials and Methods

94 swine females from a 18000 sows herd,
located in brazilian Midwest, were necropsied,
with samples of urine and swabs from renal
pelvis being collected and sent under
refrigeration to Laboratério de Sanidade Suina
da FMVZ/USP. The samples were plated in
MacConkey, Chromagar Orientation® and
Brucella agar with 5% sheep’s blood, and then
incubated. Colonies showing suggestive
Escherichia coli shapes were selected and
stored in BHI broth medium, with glycerol (30%)
under -86°C.

For the realization of this research were taken
out from the freezer and plated again in
MacConkey agar. Colonies with suggestive
morphology were sown in BHI broth, then
aliquots were collected for protein extraction
and further identification through MALDI-TOF.
200 microplates were prepared, containing
commonly used antibiotics in swine husbandry,
with  good antimicrobial activity against
gram-negative agents in the urinary tract. The
resistance profiles were determined by the
microdilution method in broth medium,
according to the CLSI VETO08 standards. After
the sample's dilution and inoculation in the plate
wells, they were incubated under 37°C for 24
hours. The MIC were defined as the smaller
concentration where visually bacterial growth
happened. Staphylococcus aureus ATCC
29213 strain was used in internal control. After
the MIC values were obtained, MIC50 and
MIC90 were determined as described by
Schwarz et al. (2010).

Results
Among the E. coli strains isolated from
necropsied animals tested for MIC

determination, high multiresistance rates were
observed (90,98%) and the antimicrobial
classes which the bacteria showed less
susceptibility were quinolones, tetracyclines,
B-lactams and macrolides. The obtained values
for each antimicrobial, resistance rates, MIC50
and MIC90 can be checked in table 1.
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Number of strains

Antimicrobials ey i Res
006 012 025 05 1 2 4 8 16 32 64 128 >128  {pg/mL) (ug/mL) %
Ampicillin 0 0 0 0 3 19 10 0 2: 2 1 83 0 >64 >64 I
Amoxicillin/clavulanate (2:1)* 0 0 0 0 0 1 17 18 90 ‘ 43 16 3 0 32 84 5.7
Ceftiofur 0 0 89 26 3 0 0 | 0 2 0 0 0 [ €0.25 0.5 1.7
Cefalexin 0 0 0 0 0 2 30 71 10 \ 4 3 0 0 8 16 58
Enrofloxacin 0 0 18 \ 8 13 1 6 64 0 ] ] 0 0 =4 >4 85.0
Ciprofloxacin 0 0 0 0 \ 11 6 " 92 0 0 0 0 0 >4 >4 100.0
Marbafloxacin 5 6 8 13 14 8 14 52 0 ] 0 0 0 4 >4 55.0
Spectinomycin 0 0 0 0 0 1] 0 61 27 12 7 10 3 =5 128 10.8
Florfenicol 0 0 0 2 5 [ 13 27 87 0 0 0 0 > >8 55.8
Gentamicin 0 o Q 78 14 2 2 5 i 12 0 0 0 0.5 18 15.8
Neomycin 0 0 0 0 0 ] 10 | ] 8 0 0 0 0 £ <4 83
Oxytetracycline o 0 0 0 0 19 1 0 | 0 2z 98 0 0 >32 >32 833
Azithramycin 0 0 0 0 0 0 a3 | 19 7 8 8 35 0 8 64 642
Streptomycin 0 0 0 0 0 9 17 4 6 \ 84 0 0 0 >16 >16 70.0
Fosfornycin 0 0 0 0 0 ] 0 113 4 3 0 0 0 <5 <8 0.0
Calistin 0 0 0 0 85 51 1 0 0 3 0 0 0 =1 ] 33
CIM (ugimi) <128 256 512 >512 &L’Eﬁ &“ELD} Res
Sulfadimidine 45 51 20 4 256.00 512.00 20%
CIM (ug/ml) <119 2138 4176 >4176 li'g“gf) &';Ef} Res
Sulfathiazole/trimethoprim 92 0 0 28 =1\9 >4\76 23%

Table 1- Numbear of strains for gach MIC value, resistance rates, MICS0 and MICS0

Conclusion

This Study’s findings indicate a high presence
of UPEC pathotype of E. coli isolated in swine
females showing multidrug resistance profile.
The fact that some of the antimicrobials
considered of High Priority by WHO, as
Ciprofloxacin, were ineffective against most of
the strains is a big warning. Despite the
alarming results, it is positive finding the low
resistance rates to Colistin and Fosfomycin,
which are important antimicrobials in the control
of human infections.
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