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Abstract

N

Vancomycin is a high priority antibiotic to human health according to World Health Organization, because it is the last option to the treatment
in bacterial infections. There are many vancomycin resistant bacteria like enterococci, which is a kind of bacteria that is part of the normal
microbiota of mucous surfaces and intestinal tract of domestic animals, wild animals and humans. Enterococci have the presence of different
multidrug resistant genes that are essentials to their survival. There are nine different genes of resistance to vancomycin, but the gen Van A and
the gen Van B are the most common genes with high prevalence in this kind of bacteria. There are many reports about vancomycin resistance
in worldwide bacterial infections in humans and in animals. Also, there are reports about enterococci that were isolated from rectal swabs of
finches, marine and terrestrial iguanas from Galapagos’ isles, but those hasn’t been confirmed if are vancomycin resistant enterococci.
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Introduction

Enterococcus spp. is a gender of gram-positive bacteria [1].
They are on mucous surfaces and are part of the normal intestinal
microbiota of all the animals including human [1-3], Galapagos’
finches [4,5] and also marine and terrestrial iguanas from Gala-
pagos [6]. Enterococci also has been isolated from water, oil, food
products, diary food, plants [1,5] and soil [7]. Enterococcus fae-
cium is a specie of enterococci that may live on objects surfaces
many years [8]. This gender of bacteria has very important genet-
ics characteristics to their survival and adaptation in the environ-
mental [9-11] like mutations and genes changings in horizontal
way with transposons or plasmids [2,10,12,13]. An example of
this kind of transference of genes is when they get multidrug re-
sistance genes; a principal characteristic of enterococci; like the
vancomycin resistance [2,10].

Vancomycin is a high priority antibiotic in human health to
World Health Organization (WHO) with importance in public
health [1,2,14] because it applies to the five WHO’ criteria, which
are:

1.  To be the unique antibiotic to bacterial infections,

2. Itsusein bacterial infections can cause the probability of
to make resistance genes,

3. Be the unique option to treat people with bacterial
infections,

4.  TIts high prevalence of use may make a resistant bacteria
and

5.  .There are reports about transmission of resistance
genes in bacteria [14].

So, vancomycin is used when there is not any other drug to
treat bacterial infections, so its resistance is a worldwide problem
in human medicine and animal medicine, which may come with
alarming consequences like the inexistence of efficient antibiotics
against bacterial infections [11,15]. Vancomycin resistance is by
nine different resistance against Glico peptides that are associated
to different genes [1,16] which are: Van A, Van B, Van C, VanCl1,
VanC2, VanC3, VanC4, Van D, Van E, Van G, Van L, Van M y Van N
[1]. The first two are commonly found on enterococci isolated, and
the most important in clinic cases [1], [17-19]. The other genes
are rarely found [1]. There are many reports about Vancomycin
resistance in human and animal health, and in the environmental
[12]. In humans, investigators isolated VRE in different scenarios
for many years. A Massachusetts’ hospital took samples in
2016 and 2017, 83.7% were Enterococcus faecium resistant to
vancomycin [20]. In 30 countries of Europe Union and European
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Economic Area, the resistance to vancomycin up from 10.4%
to 14.9% since 2010 to 2017, this data was taken by European
Antimicrobial Resistance Surveillance Network [12]. In Germany,
scientists isolated Enterococcus faecium resistant to vancomycin
in 773 patients form a hospital since 2010 to 2016, from where
87.5% had Van B gene and 21.5% the Van A gen [8]. Also, isolated
VRE in patients hospitalized in King Abdulaziz University Hospital
between 2014 and 2015, where identified Van A gen in five of
six samples, and Van B gen in one sample by Polymerase Chain
Reaction (PCR). VanC1/C2 genes were not detected in any sample
[21].

Those cases of VRE are an epidemic disease nowadays
in different places around the world [1,9]. There isn’'t a lot of
information of VRE in the environmental and their genes of
resistance, but VRE has been isolated in 308 samples of sewage
water [16], and from the soil of an isle of Sao Pablo. This samples
were analyzed by PCR with some primers to the genes Van A, Van
B and Van C, where just identified the presence of Van A and VanC1
[7]. While in animal health, scientists have been investigating
more about VRE in production and company animals, and less
in wild animals. In Poland in 2018, isolated Enterococcus spp.
In 426 mastitis milk samples, where just 0.94% were VRE [22].
Also, in Czech Republic isolated 121 enterococci resistant to many
drugsin 2012,2013 and 2014 from fecal samples of rooks, sewage
water, pheasants, people hospitalized, one dog and chickens of
a farm and they found the gene Van A in all of them [18]. But in
isolated of VRE from fecal samples of pork farms in Denmark,
found the gen Van B and Van G, less the gen Van A, determining the
presence of those gens 25 years later of the banned of avoparcin
a like growing promotor in 1997 [13,23]. Finches, like mentioned
before, have enterococci in their intestinal microbiota [5]. In 2018
investigated on Galapagos’ isles including Santa Cruz. In this isle,
isolated Lactobacillus’s; an order of enterococci; in 21 finches
from the gender Geospiza with 92% of presence from all kind of
bacteria in fecal samples, with which they conclude that the kind
of alimentation of finches doesn’t affect the growing selection of
Lactobacillus’s, taking into consideration the historic evolution of
finches [4,24].

Meanwhile, in 2016 scientists studied the human presence and
the biodiversity of bacteria in fecal samples of finches Geospiza in
Galapagos. They determined that the human presence affects the
diversity of bacteria, where they were found more in small ground
finches than medium ground finches [4]. Wild birds are vulnerable
to acquire drug’s resistance because are sentinel birds; checking
them we can value the environmental impact where they live and
their facilities to take bacteria from many sources. Other reasons
why wild birds take environmental bacteria so easily are because
they are bacteria reservoirs with different genes of resistance, and
because they can spread those bacteria easily in different places
[25]. Finches are wild and endemic Galapagos’ birds, and they
can spread bacteria with resistant genes in an easily way between
many places and for their contact with humans [25]. Also, reports
about the presence of enterococci in fecal samples of finches from

Galapagos [4,5] don’t discard the possibility of the presence of
VRE in these animals.
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