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Traslocación bacteriana

• Paso de bacterias desde la luz intestinal a los ganglios 
linfáticos mesentéricos y la sangre, alcanzando otros 
territorios. (Berg RD, Infect Immun 1979)

• Paso de bacterias o sus productos desde la luz 
intestinal a los GLMs y la sangre, alcanzando otros 
territorios. (Wiest R, Hepatology 2005)



Traslocación bacteriana

Green fluorescent protein (GFP)-marked E. coli in different compartments
after oral gavage in an ascitic rat with cirrhosis. 

(Teltschik et al. Hepatology 2012)

presence of pathological BT in cirrhosis have yet to be delineated.
It has been shown that in CCl4-induced cirrhotic ascitic rats trans-
location of bacterial DNA associates with an increase in total
number of intestinal CD103+ DC’s in the lamina propria (as well
as MLN) [8]. However, whether in cirrhosis these CD103+ DC’s
or other subsets of DC’s (e.g., CX3CR1+) or mononuclear cells are
actually the ‘‘transporter’’ of living bacteria to MLN with patho-
logical BT remains unanswered.

In response to BT, gut epithelial cells release chemokines that
induce the recruitment of DCs to the mucosa. Once activated
mature intestinal DCs have the capability to induce and prime
mucosal B and T cells ultimately shaping the adaptive mucosal
immune system. After maturation, these B and T cells are
released into the blood stream and, due to surface expression
of the appropriate homing markers, home back to reside within
the lamina propria. Microbial antigens presented to B cells induce
a commensal-specific IgA response that aids to prevent the com-
mensals from straying beyond the gut mucosa [9]. Interestingly,
mice deficient in the TLR-adapter molecule MyD88 on B cells lack
commensal-specific immunoglobulin-response with insufficient
bacterial killing that leads to lethal dissemination of commensal
bacteria during colonic damage [10]. In cirrhotic patients, reduc-
tions in memory B cells and hypo-responsiveness to TLR9-stimu-
lation has been reported [11]. However, to what degree this
contributes to pathological BT is currently unknown. Likewise,
the role of intestinal T cells is ill defined in liver cirrhosis but
deserves more attention. T cells are critical in host defense
against the translocation of enteric bacteria [12]. In the absence
of T cells, there is spontaneous systemic BT of members of the
commensal microbiota, such as E. coli [13]. Moreover, T cell
depletion not only causes accumulation of bacteria in MLN in
healthy rats but leads to spreading of bacteria to extraintestinal
sites in alcohol- and burn-injured rats [14].

MLN at the centre of BT
In healthy conditions commensal bacteria transported to MLN by
DCs induce a local immune response and are killed without

inducing systemic immunity. In contrast, if the MLN were surgi-
cally removed, bacterial-laden DC carried commensal bacteria to
the spleen and ultimately triggering a microbial-specific systemic
immune response [15,16]. In humans (or mice) the presence of
immunosuppression permits the translocation of intestinal bac-
teria systemically, which eventually may lead to sepsis and death
[17]. Many mechanisms contribute to the spreading of bacterial
products and/or living bacteria beyond the MLN in cirrhosis.
These include (but are not limited to) relative deficits within both
innate and adaptive immunity that result in a reduced chemotac-
tic, opsonic, phagocytic and killing capacity of mononuclear cells
[18–23], tuftsin activity [24], and impaired reticuloendothelial
system (RES) activity [25].

Intestinal barrier dysfunction: secretory and mechanical components

Only a single layer of epithelial cells separates the sterile host
from trillions of live bacteria. This physical barrier functions to
deliver critical secretory compounds to the intestinal lumen, such
as IgA, mucus proteins and antimicrobial peptides (AMPs) that
help to control bacterial attachment and infiltration into the host.

Mechanical component
The mucosal epithelium per se closely interacts with antigen-pre-
senting cells beneath and intraepithelial lymphocytes (IEL) within
the lamina propria to maintain intestinal integrity. In human cir-
rhosis, structural changes of the intestinal mucosa including wid-
ening of intercellular spaces, vascular congestion, edema,
fibromuscular proliferation, decreased villous to crypt ratio, and
thickening of the muscularis mucosae have been described [26–
28]. It has also been shown by functional studies utilizing dual
sugar absorption tests or other test substances that there is an
increase in intestinal permeability due to cirrhosis [29–34].

TJs maintain a permeability seal at the apicolateral epithelial
surface restricting paracellular movement of even very small
(2 kDa) molecules and thus, bacteria and macromolecules such
as lipopolysaccharides (LPS). More than 50 different TJ-proteins
are known and members in the claudin family and the zonula
occludens (ZO) proteins [35] are among those most studied. TJ-
function is highly dynamic and controlled by signalling molecules
including myosin light chain kinases (MLCK). In short-term BDL-
mice, increased MLCK activation with concomitant disruption of
TJs (diminished expression of occludin and ZO-1) has been
reported in colonic epithelium [36]. Also in a descriptive pilot
study in human cirrhosis, alterations in TJ-proteins in duodenal
biopsies with reduced expression of occludin and claudin-1 that
gradually increase from crypt to tip of the villi has been demon-
strated [37]. Therefore, in cirrhotic conditions, loosening of TJs
may result in an increased accessibility of bacterial products to
areas of ‘‘free’’ passage. However, most critical for the transloca-
tion of living whole bacteria is the transcellular route. In fact, e.g.,
for E. coli C25 transcytosis across CaCo-2 cells has been evidenced
to occur even independent of changes in paracellular permeabil-
ity [38]. It is epithelial cells under stress that present with
decreased transepithelial resistance and increased translocation
of commensal bacteria [39]. Corresponding investigations on epi-
thelial transcytosis of commensal bacteria in cirrhosis are lacking.

Epithelial tolerance normally avoids inflammatory changes in
response to physiological levels of BT [40]. However, as soon as
inflammation occurs or mucosal load of bacteria(l products)
becomes overwhelming, DCs and other monocytes and neutro-

Ascites 

Fig. 2. Visualization of Green fluorescent protein (GFP)-marked E. coli in
different compartments after oral gavage in an ascitic rat with cirrhosis. 6 h
after oral inoculation of 108 CFU/ml GFP-labeled E. coli, stool along the GI tract,
ascites and mesenteric lymph nodes (MLN) were harvested. This clarifies the
translocation of those marked bacteria from the gut to MLN as well as into ascites
representing the pathophysiological ‘‘road’’ for the development of SBP in
advanced cirrhosis. Adapted from Teltschik et al. [3].
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the most adept at translocating to MLN [110]. Interestingly, these
species and among those particularly E. coli are those that most
frequently cause spontaneous bacterial infections in cirrhotic

patients [112–116]. As described for other disease patterns which
are accompanied by BT, for example intestinal obstruction, burn
injury or starvation, the translocation of almost exclusively
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Las células T reguladoras favorecen
la homeostasis intestinal

Eubiosis Disbiosis
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Permeabilidad intestinal frente a 
endotoxina bacteriana
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Expresión de genes implicados en 
la integridad de la barrera
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Distribución de proteínas implicadas 
en la integridad de la barrera
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Expresión de proteínas implicadas 
en la integridad de la barrera
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Niveles de SCFAs y receptores    
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Conclusiones

- Las células T reguladoras contribuyen a:

- reducir la permeabilidad intestinal

- mejorar la integridad de la barrera

- limitar los episodios de TB

- restrigen la pérdida de SCFAs y sus receptores

- La estimulación de las Treg permite controlar la progression 

inflamatoria en la cirrosis
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Detección de DNA bacteriano
Ge

n 
16

Sr
RN

A 
de

 p
ro

ca
rio

ta
s



1       2       3      4      5

6       7       8      9      10

1.   Control MW
2.   E.coli
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Muchas pruebas… y a cruzar los dedos !!   
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Calle 1. Control MW
Calle 2. Suero paciente 1
Calle 3. LA paciente 1
Calle 4. Suero paciente 2
Calle 5. LA paciente 2
Calle 6. E.coli

Calle 7. Control MW
Calle 8. Suero paciente 3
Calle 9. LA paciente 3
Calle 10. Control negativo
Calle 11. Control negativo
Calle 12. Reactivos

1      2     3      4      5      6

7      8     9     10    11   12
S+/ LA+

S-/ LA-

ADN bacteriano en LA estéril   



AGRADECIMIENTOS



Grupo Vithas Real Academia



Dr. Caturla Dr. Lluis



Servicio de Medicina Digestiva 



Grupo CIBERehd – HGUA – UMH 



Familia Francés Gutiérrez



Gracias Miguel 


