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INCIDENCE OF GENETICS AND MOLECULAR BIOLOGY
ON THE SENSORIAL PROFILE OF WINES. THE EMPHASIS
OF THE TYPICAL VARIETAL PROFILE OF THE SAUVIGNON
BLANC VARIETY BY THE SELECTION AND USE OF A YEAST
STRAIN WITH SUPERIOR BIOLOGICAL CHARACTERISTICS

Croitoru Constantin, Nicolae lon, Mihdild Daniela
Bioterra University of Bucharest

Abstract: The metabolism of the yeast’s cell can be modified by genetic engineering in order
to improve some of its oenological properties that have favourable effects on wines’ sensorial
profile. The selection of some yeast strains which posses in their cells enzymes that free typical
aroma grape variety starting from their precursors such as wines from Sauvignon blanc grape
variety, represent one of the principal interests of biological sciences in oenology.

Such a recently selected yeast strain was IPER R, its enzymatic cellular equipment is rich in
carbonsulphurilase and alcoholacetiltransferase enzymes; the carbonsulphurilase transforms
cysteine sulphur precursors (cysteine-3-MMP and cysteine-3-MH) into their principal
varietals free aroma of the Sauvignon blanc grape variety (4-MMP and 3-MH); in its turn,
alcoholacetiltransferase transforms the most simple aromae compound (3-MH) in its acetate
(3-MHA) by endorsing the complexity and the typical olfactory of the resulted wine.

In the performed comparative experiments we tested the strain IPER R ant the nutrient
FERMOPLUS ENERGY GLU (FEG). The results have shown that the elaboration of some
wines from the Sauvignon grape variety with a remarkable sensorial profile (by the increase
of the smell intensity and of the fruity-floral character, accompanied by the emphasis of tasty
sensations of freshness, oiliness, roundness and lengthiness) need the compulsory use of the
IPER R yeast strain during the alcoholic fermentation (AF) of musts in association with a
correspondent and compatible nutrient such as FEG.

Key words: sauvignon blanc variety, molecular biology, genetics, typical varietal profile.

been integrated by these classical techniques
and they made possible the results displayed
in table 1.

In principle, all properties of oenological
selected yeast strains can be improved by the
above mentioned classical techniques.
There are yet three inconvenients which limit
the number of strains that can be generated:
the impossibility in improving other
characteristics that those already present in
parental strains; the difficulty in improving

I ntroduction

Amongst the research areas that are adjacent
to oenology, classical biological techniques
such as crossing (hybridization), mutagenesis
and directed or adaptive evolution of yeast
strain are of major importance (Pretorius
LS., 2000, quoted by [2]). Latest genetic
approaches (Dequin S., 2001, Schuller D.
and Casal M., 2005, quoted by [2]) have



BULLETIN OF SCIENTIFIC INFORMATION - NR.21 /2011

Table 1:

Exemples of new selected yeast strains that were obtained through genetic engineering
and the potential applications in the wine making area
(Croitoru C., 2009 [2], adaptation from Benoit D. and Bauer F. F., 2008)

Name

| Selling

| References

The streamlining of fermentative processes

The introduction of the malolactic enzyme and the
transport of malate in the S. cerevisiae yeast in order
to induce simultaneously AF and MLF.

Homologated strain
in USA and Canada

Volschenk H.et all. , 1997,
Husnik J. 1. etall., 2006

The streamlining of stabilization and clearance treatments for wines

The secretion of pectolitic enzymes
(poligalacturonases, xilanases an cellulases with
different origins).

No

Fernandez-Gonzales M. et
all. , 2005; Louw C. T. et
all. , 2006; van Rensburg P.
et all. , 2007

The emphasis of odourantand tasting characteristics o

f wines

wine by manipulating the metabolic paths that are
associated with the production of odourantcompounds.

The secretion of 3-glucosidase enzymes of different No Arevalo-Villena M. et all. ,
fungus and yeast origins in order to increase the 2005;

production of free odourant monotherpehnols and to Van Rensburg P. et all. ,
emphasize the varietal typical odourant character of 2005

the variety the wine comes from.

The general emphasis of odourantcharacteristics of No Lily M. etall., 2006a, b

The production o

f healthier wines

The reduction of alcohol content: the secretion of
glucozidase enzyme by a S. Cerevisiae strain which
was genetically modified in order to transform a part
of the glucose in gluconic acid and consequently
reduce the final concentration of ethylic acid.

No

Malherbe D. F. et all. , 2003

The production of a smaller urea quantity during AF
which contributes to the decrease of ethyle carbamate
concentration — very well known cancer provoking
substantce.

It has received the
status of innocuous
organism in USA
(522" strain)

Coulon J. etall. , 2006

De novo production of resveratrol. This compound is
an antioxidant which is naturally present in red wines:
it is associated with a more reduce frequency of
cardiovascular disorders.

No

Becker J.v. W.etall., 2003

Better microbial control

(Comitini et all. , 2004a, b) in order to control the
debasing yeast s’ development such as Dekkera
bruxellensis, Zygosaccharomyces sppp.,
Schizosaccharomyces pombe and Saccharomycodes
ludwigii.

The production of bacteriocines (i.e. periocine and No Schoeman H. et all. , 1999
leucocine) during AF in order to eliminate the lactic

acid bacteria.

Recently discovered killer toxins production No It is to be settled.
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a certain character above certain level (any
avant-garde improvement may need the
support of external genetic material); the
random character of each applied classical
strategy due to a very small quantity of
descendants with the desired oenological
characters.

Consequently, due to the application of
hybridization or mutagenesis it is necessary
to make an intensive selection in order to
identify the yeast strains which posses the
desired oenological characters (Benoit D.
and Bauer F. F., 2008, quoted by [2]).

The information which was generated by the
biological sciences allow the improvement
of the efficiency of the above mentioned
classical techniques but the current wine
consumers’ reluctance toward genetically
modified organism limit the forecast
evolutions for selected yeast strains that
undergo genetic modification in order
to reach a specific oenological objective
(Cellobero E. et. all, 2007, quoted by [2]).
This paper focuses on the comparative study
of two selected yeast strains and on a nutrient
— all of them being investigated in view of
optimizing the biotechnology for improving
wines that emanate from the Sauvignon
blanc variety.

M aterials and methods

In order to achieved our assumed goal, it is
necessary to test the nutrient and the selected
yeast strains in identical technological
conditions (same fermented must, same
volumes in containers with same geometry,
the same thermal regime for fermentation,
the same dose of selected yeast, ...) which
could allow considerable improvement of the
sensorial profile of wines that emanate from
the Sauvignon blanc variety by stressing

the typical character and the odourant and
tasting expressivity which is established by
comparative tasting.

» Aspects regarding the used nutrient.

In order to better understand the necessity of
elaboration of some last generation nutrients
with more complex composition is necessary
to state the specific objectives to yeast
nutrition taking into account the life cycle of
any viable cell and to know the factors that
influence the cellular multiplication.

The objectives of yeasts’ nutrition aim
to: favour the yeasts’ cells multiplication
during rehydration; favour the implantation
of yeasts’ cells in the starting stage of AF
by supplementing the assimilable nitrogen
content of the must; favour the rapid
finalisation of the AF without risking to cut-
off the fermentative process.

» The stages in cellular activity cycle.
There are 3 main stages in the life cycle
of every active dry yeast cell when it is
inoculated in the fermentative medium (must
or distammed and crushed grapes); these
stages are rehydration, multiplication and
AF. There stages can be represented as in
the graphic curve from figure 1 which shows
that the stage 1 is for the latent period which
is the same with the rehydration of yeasts;

1 2 3

Fig. 1 - The stages in cellular
progress specific for the life cycle
of any dry active yeast cell at the
inoculation in the fermentative medium
(must or distammed and crushed grapes)
1 — Latent stage; 2 — Multiplication stage;

3 — Fermentation stage
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stage 2 is for the cellular multiplication
process of yeasts and stage 3 is for the AF
carrying process.

»Factors that favour the
multiplication. Gluthation’s role.
Cellular multiplication is the stage during
which cells reproduce. An in depth analysis
of yeasts cells’ multiplication highlights
the necessity to assure some aerobiotic
conditions. Nevertheless, the molecular
oxygen, O2, has a nefarious incidence the
yeasts’ cells because it burns the intracellular
proteins (this process is also known as ,,aging
of cells”).

In order to prevent this oxidative process,
during the cellular multiplication the viable
yeast cell uses all available gluthation as
a consumed resource in order to prevent
nutritional proteic losses because of the
oxygen. In most of the case the gluthation
concentration present in the interior of yeast
cells is insufficient for the prevention of
oxidation of cellular proteins.

Beside the early ageing of viable yeast cells,
there may appear order undesired oxidative
phenomena. The oxygen’s presence at
intracellular level will allow the attack on
the amino acids from the interior of the yeast
cell causing their irreversible oxidation; in
these conditions, a series of amino acids can
no longer serve as nutritional resources for
the yeast cell; oxygen attacked amino acids
during cellular respiration are methionine,
histidine, tyrosine and tiroxine; generally,
methionine is oxidised into sulfoxide
methionine which detonates a series of chain
reaction which allow the formation of a
protein with oxidative characteristics.

The oxidative process of these amino
acids provoke an oxidative metabolism for
the yeasts’ cells which determine at their
turn the same process on their offspring
(forming) affecting negatively the varietal
odourant constituents (from the must and the

cellular

distammed and crushed grapes which were
destined for the fermentative process) in
terms of decreasing concentration.

The contribution of directly assimilated
amino acids and gluthation have a
favourable impact by facilitating the cellular
multiplication and by limiting the nefarious
effects yield by the oxidation of proteins and
amino acids inside the viable yeast cells.
Such contribution was made possible when
using an adequate nutrient such as FEG
during AF.

» The characterization of the wused
nutrient.

The FEG productis a fermentation coadjuvant
made from cellular walls resulting from the
thermal and enzymatic autolysis of inactive
yeast cells that were obtained in an original
technological process. It is a nutrient with
an energizing and enriched with gluthation
character which is recommended in wine
making industry for any difficult AF of must
or distammed and crushed grapes, but also
for refermentations. It is a preparation from
yeasts cellular walls mainly (99.4 %) with
a high gluthation content, amino acids and
vitamins together with the B1 vitamin (0.6
%). A dose of 10 g/hl from this product gives
to the must a 0.6 mg/1 vitamin B1 content.

» Aspects regarding the used yeast strain.
The FERMOL IPER R selected yeasts strain
exhibits some very important oenological
characteristics: its implantation in the
fermentative medium needs a more accurate
monitoring; it also needs a nitrogenous
nutrition and it behaves itself remarkably in
the presence of a complex autolysed yeast
derivativies-based nutrient such as FEG; it
presents intracellular enzymatic equipment
(high content of carbon sulfuridase which
is a B-lyase) which is capable to produce
high concentrations of volatile thiols with
agreeable odourant character (3-MH,
4-MMP); it is a adapted yeast strain to AF
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in reductive conditions; the wines obtained
from this yeasts strain have a very intense
odourant character associated with freshness
and persistence notes in the oral cavity; it is
recommended to the AF of musts coming
from Sauvignon blanc variety, Colombard
and Syrah. Recent studies have shown the
importance of the selected yeast strain on
the development of varietal aromae from
the Sauvignon blanc variety by the action
of his enzymatic equipment on the odourant
precursors during the AF of must [4].

» The precursors of cysteine-derivated
volatile thiols.

The musts coming from the Sauvignon
blanc variety have an almost neutral
odourant character because the specific
variety typical aroma shows itself during
AF as a consequence of the action of
enzymatic equipment of the selected
yeasts strain. The responsible substances
fro these orourant touches are some poly
functional thiols, 4-methyl-4-mercapto-
pentan-2-one (abbreviated 4 MMP) and
3-mercaptohexanole (abbreviated 3 MH),
which are found in must coming from this
variety in form of S-conjugated of the amino
acid cysteine [11].

» The 4 MMP compound.

Is it found in the boxwood leaves and in
the defoliated lentil sticks; its threshold of
smelling perception is of 0,8 ng/l in model
solution and of 40 ng/l in the Sauvignon
blanc variety wines with remarkable tipicity.
This observation allows the demonstration
that the association of ,,boxwood-green
broom” sensorial descriptors corresponds to
a chemical reality.

» The 3 MH compound.

Its odourant character reminds of the
grapefruit and passion fruit smells in which
this compound was first identified. Its
smelling perception threshold is of 60 ng/l,
but it is always present in a few hundreds

ng/l or even more ug/l concentration in
Sauvignon blanc wines.

» The 3 MHA compound.

It possesses a complex boxwood aroma
associated with the smell of grapefruit peel
and with that of passion fruit. Its smelling
perception threshold is of 4 ng/l but some
wines from the Sauvignon blanc variety
may have even a few hundred in ng/l. Its
concentration decreases during maturation
by generating the 3 MH compound.

From sensorial point of view these
S-conjugated compounds of cysteine are
responsible for the specific Sauvignon blanc
retronasal sensation with is perceived when
tasting the grapes or the must that comes
from this variety; the enzymes from our
oral cavity posses a specific -lyase activity
which is capable of liberating agreeable
volatile odourant thiols in a few seconds by
starting from their cysteinilized precursors.
The forming mechanism of agreeable
volatile odourant thiols consists in the
enzymatic hydrolysis of cystenilized
aromatic precursors under the influence of
FERMOL IPER R selected yeasts as it is
shown in the below represented reactions
(Fig. 2). The eliberation of volatile thiols
take place under the action of the CS-lyase
enzyme ([5], [10]), and the transformation
of 3-MH in 3-MHA takes place under the
action of the alcoholacetyltransferase [9], as
it may be observed in the figure 2.

Recent studies have shown that the liberation,
conversion and sensorial perception of
polyfunctional volatile thiols go on a more
complex biochemical sequential network;
in figure 3 it is represented the complex
biochemical networked by which 3-MH
and 3-MHA compounds are formed by
highlighting some elements that interfere
with intracellular processes; because of all
these it is necessary a profounder biological
study if it is indented to maximum revaluate



BULLETIN OF SCIENTIFIC INFORMATION - NR.21 /2011

Cysteine-3-MMP

Cysteine-3-MH

Carbonsulfurlyase 4-MMP
3-MH
Alcoholacetyltransferase
3-MHA

3-MH

Fig. 2 — The agreeable odourant volatile thiols synthesis by the enzymatic hydrolysis of
ysteined precursors under the action of FERMOL IPER R selected yeast cells

the smelling-tasting potential that comes
from the liberation and the conversion of
poly functional volatile [3].

The scheme in the figure 3 highlights
the forming of 3-MH and 3-MHA taking
into account the deduced transport of
the gluthation conjugated precursor and
its potential biochemical degradation
ways; the paths indicated in black have
been investigated in the context of poly
functional thiols’ forming, those indicated
in interrupted grey line have been deduced
from the gluthation circulation studies and
that indicated with a white line represents a
hypothetical route for transport.

GSH-3MH

: ECM38
Cys-Gly-IMH

! pUG3 PTR2
Cys-Gly-3MH - =

Cys-3MH -
¥ IRC7
3MH

¥ ATF1
3MHA

Fig. 3 — The biochemical and complex
genetically forming paths for 3-MH and
3-MHA [3]

There were detected a lot of implicated genes
in this complex process in the cells of some
selected yeast strains; we indicated here a
single example that aims at the penetration
of conjugated precursors in the yeast cell
with the help of amino acids and peptides
that had the transport role.

Subileau M. R. et all, 2008 [8] identified that
the cysteinilized precursors follow partially
the GAP1 path that presumes the intervention
of a general nitrogen acid permease after
which it can be observed the decrease in
the production of 3-MH and 3-MHA in the
respective cell yeast strains which undergo
the GAP1 genetic mutation; these gene is
repressed because it is preferred the nitrogen
sources by the selected yeast cells [1].
Other permeases have been implicated in
the cysteine’s metabolisation and might as
well be implicated in the 3-MH cysteine’s
metabolisation; of particular interest is the
very recent characterisation of the encoded
protein with the metabolisation of 3-MH
cysteine; of another particular interest is the
very recent characterization of the encoded
protein with the YCT1 gene that represents a
transporter with high affinity for cysteine that
may seem as the principal route to metabolize
cysteine in the conditions of a fermentative
medium rich or poor in nitrogenous [6].
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» Aspects regarding the fermentation
condition.

It was used the same Sauvignon blanc variety
must ( (218 g/l sugars and a titrable acidity
of 6,2 g/l tartric acid) which was racked by
refrigeration, separated in equal 80 hl equal
volumes and fermented in identical stainless
steel recipients with a capacity of 100 hl.
The antioxidant protection of the crop and
of the must was assured with the product
ANTIOXIN W (a blend of potassium
metabisulfite and ascorbic acid) in a dose of
10 g/hl. The AF of the must which was cleared
and separated by refrigeration was triggered
at 12 °C and it was developed at 14 — 18 °C
by a progressive slow increase, although
the specialized literature recommends the

thermal interval of 18 — 20 °C as being
the most suited interval to highlight the
Sauvignon blanc variety typical aroma [7].

The compared selected yeasts’ strains (the
common one and the up presented one)
have been utilized in doses of 20 g/hl and
the presented nutrient in dose of 5 g/hl. The
fermentation kinetics was monitored by daily
measures of must density and temperature.

R esults and discussions

» The elaborated comparative experiment
is present in the figure 4 which highlights
the fermentation diagrams of the three
variants. Compared to the experimental

Common selected veast

4 FERMACTIVE IPER R

* FERMACTIVE IPER +
1100 20
i N 118
1080 s ato 1 16

*alC8R B
<A -

1060 SR o 14 2
= w - 12 ;:
5= *. St
21040 10 g
D oA E
) . - 8 5

1020 *3 1 =

=,
L 4
Py £
1000 M 4
¢ -2
980 T ‘ 0
0 10 30 40
Alcoholic fermentation (days)

Fig. 4 — Quantified fermentation Kinetics through the evolution of density and of the
thermal regime in the case of a must from the Sauvignon blanc variety which fermented
in different experimental conditions: / — AF with common selected yeast strain; 2 — AF with
FERMOL IPER R selected strain; 3 — AF with FERMOL IPER R selected strain and nutrient

FEG
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(b)

Fig. 5 — Comparative evolution of two representative compounds such as 3-MH (a)
which is characterized by the “grapefruit” sensorial descriptor and 3-MHA (b) which is
characterized by citric and tropical fruits sensorial descriptors in the case of a must from
the Sauvignon blanc variety which fermented in different experimental conditions:

1 — AF with common selected yeast strain;

2 — AF with FERMOL IPER R selected strain; 3 — AF with FERMOL IPER R selected strain

and nutrient FEG

variants 1 and 2, at the 3rd variant is used a
FEG adequate nutrient which determined a
clip of the fermentative process, but also a
decreasing of its final stage when the viable
cells determine a more reduced rate of sugar
metabolization in the unit of time (Fig. 4).

» The importance of associating the
selected yeast strain with an adequate
nutrient.

In the case of the comparative experiment
already discussed regarding the AF of a
must coming from Sauvignon blanc variety,
the FERMOL IPER R selected yeast strain
will free a higher concentration of agreeable
odourant volatile thiols from their precursors
at the variant which realized its fermentative
process in the presence of the FEG complex
nutrient (fig. 5 a and b).

» The sensorial benefits of a successful
association.

The use of FERMOL IPER R selected yeast
strain and the nutrient FEG at an AF process
has allowed a 55 % increase of the 3-MH

odourant varietal compound concentration
for a Sauvignon blanc wine. In the figure 6
there are presented the comparative sensorial
diagrams for the wines that correspond to
the three presented variants.

C onclusions

The FERMOL IPER R selected yeasts’ strain
which has cellular enzymatic equipment is
capable of realising the enzymatic hydrolysis
of the cysteine precursors which free the
typical aroma constituents of the Sauvignon
blanc variety expresses better its metabolic
and fermentative functions in the presence
of an adequate and compatible nutrient such
as FERMOPLUS ENERGY GLU in such a
matter that typical character and expressivity
of the sensorial profile coming from the
Sauvignon blanc variety are profoundly
influenced.
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Fig. 6 — The odourant (a) and gustative (b) profiles in the case wines coming from the
Sauvignon blanc variety which fermented in different experimental conditions:

DO — FA with common selected yeast strain; IPER R — FA with the FERMOL IPER R selected
veast; IPER R — FA with the selected strain FERMOL IPER R

and nutrient FEG
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BACTERIAL GENETIC MUTATIONS.
THE CAUSE FOR XXI-ST CENTURY EPIDEMICS.
PATHOGENIC ESCHERICHIA COLI

Carddan Simona Laura, Atudosiei Nicole-Livia, Niculaie Liana
Bioterra University of Bucharest

Abstract: After birth, animal bodies progressively colonize a large number of microorganisms
that are located on the body and various mucous membranes, especially the digestive tract and
skin. Human and animal body collect a total of 10 cells of microorganisms (Dobzhanky 1974),
grouped into two major categories: normal microbiota (associated with indigenous or native
organisms) and foreign or alien microbiota with microorganisms from the external environment,
some can be pathogenic.

Escherichia coli can be classified in two categories, it is part of the normal microbiota of
finding the body especially in the digestive tract, but at some point may come from external
environment, with structural changes or genetic, in different ways (ingested, inhaler).
Resistance of bacteria is relatively small when it comes through chemical or physical methods
of sterilization, E. coli having an optimum temperature between 10-30 degrees C, the resistance
between 5-50 degrees C is destroyed by disinfectants and antiseptics in normal concentrations,
genetically modified strains are not destroyed by antibiotics with broad spectrum of action.

E. coli was discovered by Austrian scientist Escherich in 1886, researcher who gave the
scientific names of bacteria. From measured by morphological, bacteria are rod shaped, Gram
negative and it grows on ordinary culture media, this is the explanation of its spread in most
animals organisms in natural environments.

Key words: bacieria, infection, genetic mutations.
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This bacteria is representative for pathogenic
microorganisms, are quite common in the
living world on which there have been many
researches on the structure of its resistance
to external factors and the mode of action
if the contamination followed by diseases
living organisms.

Structure refers mainly to bacterial cellular
wall, which serves to protect the genetic
material responsible for copying and
character of the infectious microorganism.
Characteristic of bacterial cellular wall
is given by the presence of substances -
murein, component which gives stiffness
and thus cell integrity upon contact with
potentially aggressive external factors to
the cell (hydrochloric acid in gastric juice,
disinfectants, some antibiotics).

As the cellular wall thickness (wall thickness
mureinics) is higher, so the cell is stronger,
survival, latency and dissemination of
the bacterial cell is more efficient, which
increases exponentially virulence capacity.
In electron microscopy was observed that the
cellular wall of E. coli looks multilayered,
being composed of two membranes: outer
membrane (phospholipids 35%, 15%
protein, lipopolysaccharide 50%) and
internal membrane (mureinic wall).
Phospholipids are thebasiclayer,itinterfering
and support the other two components of
the cell outer membrane. Proteins serve
to regulate cellular wall permeability and
are responsible for intra and extracellular
transport through membrane channels.
Lipopolisaccahides are located in the last
layer of the cellular wall, they are actually
bacterial toxins, called endotoxins, which are
issued only after these cell loses its integrity
and expresses its infectious or toxic nature. As
a species does not disappear, it must survive
extreme environmental conditions, so that
all organisms have developed mechanisms
or adaptive behavior; all organisms rely on
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a structure of resistance or defense: E.coli
specialized its mureinic wall.

What affects the animals organisms,
especially human bodyes, is that bacteria
can be harmful, so that it survives is not
a bad thing, but when it finds nutritional
conditions to develop, to proliferate and
create complications in the body must be
given medical treatment and strict personal
hygiene measures and food.

M aterials and methods

1.Pathogenesis and clinical manifestations
E.coliis a pathogen opportunist germ, as long
as the bacteria does not change at the genetic
level, it remains part of the body’s normal
flora (normal microbiota or associated).

For people with chronic diseases
(gastrointestinal, renal or liver), not just
E.coli, but also other microorganisms can
cause diseases that trigger the system and
organ complications, complications that can
worsen leading to death.

E.coli has wundergone genetic changes
(chromosomes) of any nature, can have
serious effects, giving complications to
children and elders; genetically modified
microorganisms are acting on the human
immune system, which is not immunized
with E.coli antibodyes with different genetic
structure than that of normal microbiota, can
not defend, so regional epidemics occurr,
ragionale and in worst case global epidemics.
The pathogen character of E.coli, is given by
the existence of several bacterial strains:

a) - Enterotoxigenic E.coli (ETEC),
characterized by secretion of enterotoxins
after intestinal colonization (location of
bacteria in the intestine), causing a watery
diarrhea, especially children as the age
of 3 years, especially in underdeveloped
countries;
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b) — Enterohaemorhagic E.coli (EHEC)
cause hemorrhagic diarrhea, toxins secreted
have tropism for vascular endothelium;

c) - Enteroinvazive E.coli (EIEC) cause
inflammation in the colon with ulcerative
lesions;

d) - Enteropathogens E.coli (EPEC) produces
watery diarrhea in children younger than
2years;

e) - Enteroagregative E.coli (EAEC)
produces persistent watery diarrhea in
infants and immunocompromised persons
(AIDS);

f) - Urinary pathogen type (UPEC) is located
in the intestins, peritoneal region and distal
urethra is involved in 90% of cases of urinary
infections in women;

g) - Diffusely adherent E.coli, produces
watery diarrhea in older children.

Bacteremia type, can colonize the vaginal
mucosa, which in the case of a natural birth
can contaminate the newborn, in which
can lead to neonatal meningitis. Classical
clinical manifestations of infection with
E.coli are recognized by the appearance
of abundant watery diarrhea and bloody,
fever, nausea, vomiting, severe abdominal
cramps, untreated in time events may lead
to enterohaemorrhagic syndrome (EHEC)
which produces worse hemolytic uremic
syndrome (HUS).

EHEC is diagnosed clinically by abdominal
cramps, vomiting, bloody diarrhea followed
by dehydration that attracts complications
in all systems of human organs; occurs due
to production of bacterial toxins, which
develops the optimum temperature of 37
degrees C.

HUS produces hemolytic anemia (shortage of
red blood), thrombocytopenia (plateletpoor),
but also acute renal failure by kidney failure.
Extraintestinal infections occur through
the migration of bacteria to other tissues
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or organs, usually via the blood, at
which there are favorable conditions for
proliferation(nutrition and breathing).

2. Epidemiology

Transmission of infectious agents is through
direct contact with infected people (coming
from epidemic areas), as happened in the
north-west of Europe, or in contact with
different products and vehicles coming from
infected areas.

Epidemic outbreaks occur mainly in areas
with poor hygiene, the most efficient way
of transmission is by fecal-oral, respiratory
default. Source of infection is the human or
areas and food unclean or contaminated.
The natural habitat of E.coli is human or
animal gut, where disseminate easily can
reach in treated drinking water insufficiently
depurated and decontaminated.

3. Therapy and Diagnosis

Diagnosis is established by several methods:
» Clinical diagnosis: by observing symptoms
of the suspected persons to be infected
with E.coli, in case nausea, vomiting,
fever, watery diarrhea, symptoms occur the
diagnosis must be confirmed by laboratory
analysis of faeces, urine and venous blood;
» Microbiological diagnosis: is based on
samples of faeces (stool) harvest from the
patient, are prepared biological culture
media in Petri dishes, which are put in the
thermostatto 37 degrees C and after a period
of 48 hours shall be considered microscopic
culture medium, the results are expressed by
presence or absence of pathogen agent;

» Serological diagnosis is made in
specialized laboratories to determine exactly
which strains of E.coli pathogen expressed
character. Infection with E.coli is prescribed
only after antibiogram because there are
many situations that must be taken into
account:
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a) - strain of E.coli can be quite resistant,
which is why antibiotics should not have the
desired effect;

b) - class of antibiotics includes several types
of drug substances, for which sensitivity is
to reduce the number of antibiotics and to
indicate exactly those substances that act on
stem;

c) - patients tolerance or intolerance to
antibiotics.

Antibiotics are prescribed in relation to
sensitivity, the most effective as penicillins,
cephalosporins and fluoroquinolones. For
patients with diarrhea and vomiting states
recommend treatments to slow intestinal
peristalsis and the patient supine.

4. Bacterial resistance mechanisms. DNA
mutation.

Watanabe (1960) described R-plasmids: are
genetic elements extracromosomic which
gives bacteria carrying resistance to multiple
antibiotics  simultaneously.  R-plasmids
have a complex genetic structure, being
composed of several genes, most notably the
transfer resistance R and the transfer factor
of resistance or FTR.

In E.coli the two genes are recombined
and form a large plasmid that carries both
antibiotic resistance genes and genes
transfer of antibiotic resistance.Sometimes
antibiotic resistance is caused by mutations
in chromosomal genes, but most often is
the consequence of acquisition of multiple
resistance R plasmid.

Multiple resistance to antibiotics is
plasmidial and has the ability to transmit both
vertically (from generation to generation)
and horizontal genetic transfer mechanisms
between different types of species of
pathogenic.

Mutation is a change in genetic material,
which is transmitted to offspring, the DNA
molecule is the target of factors destructive
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internal and external (endogenous or
exogenous).  Mutations  induced by
endogenous factors are called spontaneous
mutations and those induced by exogenous
factors are called mutations induced.
Spontaneous mutations occur in certain areas
of the DNA chain (consisting of a sequence
of purine nitrogen bases: adenine, guanine
and pyrimidine, cytosine, uracyl, thymine),
also called point mutations, which result
fr