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Extended spectrum beta-lactamases (ESBL) producing Escherichia coli carrying shiga toxin genes among livestock and vampire bats in Peru
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Abstract— We determined the presence of virulent genes stx1, stx2, eae and hlyA among ESBL- E. coli isolated from fecal samples of vampire bats and animal populations in Lima – Perú.

In 2017 and 2018, we collected faecal swabs from 135 livestock and 218 vampire bats (Desmodus rotundus) from five colonies located in five districts (Barranca, Huacho, Chancay, Pachacamac and Mala) of the Lima Region of Peru. Livestock were collected from 20 farms that kept <30 animals each and were livestock showed fresh bites from bats. Livestock included 68 cattle, 57 pigs, 6 goats, 2 sheep and 2 donkeys and were located <5 km from bat colonies, an area within the typical foraging range of vampire bats. Susceptibility testing to individual β‐lactam antibiotics was performed using the disc diffusion method on Mueller–Hinton agar and was interpreted according to the European Committee on Antimicrobial Susceptibility Testing (EUCAST) clinical breakpoints (version 5.0). ESBL production was confirmed with the double‐disc synergy test. The genetic basis of the observed resistance was identified using a multiplex PCR targeting the most prevalent ESBL-encoding genes (e. g. blaCTX-M, blaTEM, blaSHV and blaOXA-1-like genes). Virulence genes (stx1, stx2, eae and hlyA) were screened using a multiplex- PCR. We isolated 74 ESBL- E. coli from livestock and 12 from vampire bats. Common CTX-M (groups 1 and 9) and TEM genes were detected in all but one isolate (Table 1). To our knowledge, this is the first report showing the presence of these virulence genes among ESBL- E. coli from livestock or wildlife in a low-income country.
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Species  District  stx1  stx2  eae  hlyA  ESBL gene  

Vampire bat  Barranca  +  -  -  -  CTX - M - gr1, TEM  

Pig  Huacho  -  -  +  -  CTX - M - gr9, TEM  

Pig  Huacho  -  +  -  -  CTX - M - gr1   

Pig  Chancay  -  -  +  -  CTX - M - gr1, TEM  

Pig  Chancay  -  +  -  -  CTX - M - gr1   

Pig  Huacho  +  -  +  +  None   detected  

Pig  Huacho  +  -  +  -  CTX - M - gr1   

cattle  Huacho  +  -  -  +  CTX - M - gr1   

cattle  Huacho  -  +  +  -  CTX - M - gr9  

cattle  Mala  +  -  -  -  CTX - M - gr1, TEM  

cattle  Mala  -  -  +  -  CTX - M - gr1   

cattle  Mala  +  +  -  -  CTX - M - gr1   

cattle  Mala  -  -  +  -  CTX - M - gr1, CTX - M - gr9  

 


