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“Infiammazione: amica o nemica?”
Vincenzo Cesi

Contact info: claudio.pioli@enea.it

Research interests
 IBD: inflammatory bowel disease in pediatrics (not only)
 Inflammation
 Host-microbiota interactions
 Non-invasive biomarkers of intestinal inflammation
 Non-pharmacological therapies for the cure of chronic
inflammatory diseases
 Gut-liver axis/Brain-gut axis

non ridere, non lugere, neque detestari, sed intelligere
(non ridere, non piangere o detestare, ma capire)
Baruch Spinoza, Opera Posthuma

The stability of
cohort mortality
slopes
(Gompertz slope)

A new theory of human health in life history could emerge from a fuller accounting
of inflammatory exposures from gestation to old age.

L'invecchiamento è caratterizzato da uno stato
di infiammazione cronica lieve che è legato sia
alla genetica che alla storia antigenica di ogni
individuo.

senectus ipsa est morbus
(la vecchiaia è di per sè una malattia)
P. Terenzio Afro
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Le malattie infiammatorie intestinali (inflammatory bowel
disease - IBD) sono un gruppo di affezioni croniche a carattere
flogistico, che interessano elettivamente il grosso intestino
(rettocolite ulcerosa) o qualsiasi tratto del tubo digerente, dalla
bocca all'ano (morbo di Crohn).

Ramos & Papadakis, Meyo Clin Porc 2019

Ramos GP, Papadakis KA. Mayo Clin Proc. 2019
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“With regard to gastric damage, NSAID-induced enteropathy has
gained much attention in the last few years with the introduction of
capsule endoscopy and enteroscopy. NSAIDs increase the risk of
lower GI tract bleeding and perforation to a similar extent as that
seen in the upper GI tract, and coxibs have the same beneficial
effects as nonselective NSAIDs but with less GI toxicity in the upper
GI tract and probably in the lower GI tract, whereas PPI
combination aggravated intestinal damage due to changes in gut
microbiota. In spite of these limitations, the strategy of choice for GI
risk reduction with NSAIDs is the combination of conventional
NSAIDs with PPIs or coxibs because they were reported to reduce
the risk. In the pursuit of greater safety under guaranteed benefits of
NSAIDs, the development of NO-releasing, H2S-releasing, and
phosphatidylcholine-associated NSAIDs is continuing, but is still in
the preclinical stage.”

Omega 3 and probiotics
ANTI-INFLAMMATORY APPROACH
Diet and Supplements
•
•
•
•
•
•
•

Mediterranean diet, vegetables, whole grains, nuts
Vitamin B6 and folic acid
Triterpeni vegetali
Omega3, EPA, DHA
Anti oxidants
Probiotics
Bone supplements: Vitamin D, Calcium, Boron

COX
metabolites
Prostaglandins

LOX
metabolites
Leukotrienes

Cyt P450
metabolites
Epoxitrienoics

Epoxilins

Prostacyclines

Lipoxins

Thromboxanes

resolvins, maresins, protectins
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Leukotriene D4 induces stress-fibre formation in intestinal epithelial cells via activation of
RhoA and PKCδ Massoumi R et al. J Cell Sci 2002;115:3509-3515
Leukotrienes (LTs) are essential mediators of several pathological processes, such as asthma and other hypersensitive
reactions, as well as inflammatory bowel disease ….
The intestinal epithelial barrier, which is regulated by the actin cytoskeleton, exhibits permeability changes during
inflammation. Here we show that activation of the CysLT1 receptor by the inflammatory mediator leukotriene D4 (LTD4)
causes a rapid increase in stress-fibre formation in intestinal epithelial cells.

Effects of LTD4 on stress-fiber formation.

Batterio
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Batterio

Batterio

polarized CACO2 (15 days on 10 nm matrix)
after 6h exposure to AIEC LF82
apex

green: stress fibers
blue: nuclei

base
X100 magnification
Nikon flurescence microscope

polarized CACO2 (15 days on 10 nm matrix) polarized CACO2 (15 days on 10 nm matrix)
after 6h exposure to AIEC LF82 (1x106 CFU)

pictured by: Eleonora Colantuono
Vincenzo Cesi
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KLD restores epithelial cell–cell adhesion and tissue
architecture altered by AIEC LF82
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KLD restores epithelial cell–cell adhesion and tissue
architecture altered by pro-inflammatory cytokines
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architecture altered by pro-inflammatory cytokines

KLD

UN

A

-cytomix

KO

SFs

LR

VitD3

KLD

A

-cytomix

B

+cytomix

F-actin (green), nuclei (blu) 40X

Mucosal healing – Scratch test
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Lactobacillus reuteri vs LF82 growth
in green unicellular microalga Isochrysis

AIM

1,00E+09

1,00E+08

To investigate whether the green microalgae
Isochrysis galbana may represent a suitable
culture media for probiotic fermentation and
the combination show beneficial effects on
the human health
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L. reuteri growth in Isochrysis strongly reduces the
adhesion and invasion of LF82 to CACO2 cells
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Lactobacillus reuteri cultured in green unicellular
microalga Isochrysis rich in omega-3 provides a novel
tool to limit AIEC growth and reduce gut inflammation
1Costanzo

M, 2Cesi V, 1Palone F, 2Negroni A, 1Mancuso AB, Isoldi
S, Oliva S, 1Cucchiara S and 3 *Stronati L.
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CONCLUSIONS
 LR efficiently grows in anaerobiosis in a culture medium represented by
the green microalga IS rich in omega-3.
 LR and IS together strongly limit the adhesion and invasion of AIEC
bacteria as well as decrease the AIEC-induced inflammation in intestinal
epithelial cells.
 This combination, due to the absence of side effects and the beneficial
availability of both probiotic and omega-3 fatty acids, might be used for the
treatment of intestinal inflammatory disorders, including IBD

HMGB1 in Immune/Inflammatory Disorders

Nuclear role of HMGB1/ physiological role

SEPSIS (Huang et al. Cytokine 2010)

 High Mobility Group Box 1 (HMGB1) was defined almost 30 years ago as a
nuclear protein

TRAUMA
RHEUMATIC DISEASE (Andersson and Harris. Biochim Biophys Acta 2010)
SYSTEMIC LUPUS ERYTHEMATOSUS (Abdulahad et al. Autoimmun Rev 2010)

HMGB1

Glycyrrethic acid

TYPE 1 DIABETES (Zhang et al. Int J Clin Exp Pathol 2009)
PANCREATITIS (Yasuda et al. Pancreas 2007)
CEREBRAL ISCHEMIA (Yang et al. J Cereb Blood Flow Metab 2009)
SYSTEMIC SCLEROSIS (Yoshizaki et al. J Clin Immunol 2009)
MULTIPLE SCLEROSIS (Andersson et al. J Leuk Biol 2008)
CANCER inc Breast, Lung, Colon, Pancreatic, Melanoma, Prostate cancer
(Sparvero et al. J Ttanst Med 2009; Ellerman et al. Clinical Cancer Res 2007)

 HMGB1 is a highly conserved protein, is present in almost all eukaryotic cells (106
copies/nucleus)
 HMGB1 is involved in nucleosome stabilization, causes DNA bending and
facilitates the binding of several regolatory protein complex to DNA (p53-p73;
nuclear hormone receptor)

HMGB1 as a cytokine/ pathological role
 Wang et al. (1999) identified HMGB1 as a potential late mediator of lethality due
to endotoxin
 Macrophages secrete HMGB1 more than 8 hours after stimulation with
endotoxin
 In model mice of endotoxaemia (treated with LPS) serum levels of HMGB1
increased from 8 to 32 hours after endotoxin exposure
 Anti-HMGB1 prevents lipopolysaccharide lethality

Fecal HMGB1 is a marker of intestinal
inflammation and disease severity
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Glycyrrhizic acid

Glycyrrethic acid

Glycyrrhizic acid

Glycyrrethic acid

cortisone

During inflammation, exposure to DPG restores in
epithelial barrier:

1) proper structural organization

2) wound repair ability

2) wound repair ability

3) Functionality
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Conclusions
 DPG is able to modulate in vivo MH genes and restore in vitro the proper
structural organization, wound repair ability and functionality of intestinal
epithelial barrier during acute inflammation;
 DPG increases ECM remodeling gene expression during the earlier recovery
phase following the induction of colitis in mice;
 the ECM genes, PLAUR and VTN, are pivotal to get MH in cells treated with
DPG.
We are suggesting that the use of DPG would represent in the future an
innovative and powerful tool for the treatment of human inflammatory complex
disorders, including IBD

Section 2: The Brain-Gut-Liver axis: lipids and probiotics.
This section is focused on the synergistic action of fatty acids and probiotics: bile salts
conjugation/deconjugation, short and long fatty acids metabolism, intestinal lipids adsorption, hepatic effects, lipidsmediated inflammation and lipids-mediated cellular signaling will be considered, with a particular interest on
presentations elucidating the molecular mechanisms. The section also poses a particular emphases on the effects of
fatty acids and probiotics on classical (gut and liver), and more innovative (brain) target organs.
A particular attention will also be reserved for works that investigate such effects simultaneously in different organs,
considered as a network. In the case of behavioral works, like anxiety and depression, submission will be considered,
preferably but not exclusively, if a direct link to lipids metabolism is discussed.

uscire dal sistema intestinale:
un approccio multiorgano.

GUT-LIVER AXIS

Valerio Nobili

11/10/2018
Pagina 50
Gyongyi Szabo. Gastroenterology, 2015.
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Caco2/HepG2 Co-colture

6 h - 24 h - 48 h
INFIAMMAZIONE
Cytomix
(TNFalpha + INFgamma)
LF82 E. coli

Caco2
HepG2

6 h - 24 h - 48 h

+

TRATTAMENTI
DPG
Olio di Krill
Probiotici
BA receptors agonists: OCA

Gut-brain axis

Steatotic HepG2 (+ Palmitic acid)

HepG2

AIMS
 characterize
the
structural
and
functional
peculiarities of the GM of ASD children as compared
to controls through NGS shotgun metagenomics and
assess possible relationships between GM
composition and psycho-behavioral profiles;
 analyze the levels of immunological, neuronal and
bacterial molecules in the serum of ASD children
and controls
 find biomarkers able to early and undoubtedly
identify the occurrence and entity of GI symptoms in
ASD patients

Bioligical process

Molecular function

Bioligical process

Molecular function
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Bioligical process

Molecular function

GO:0019380
GO:0008695
GO:0008688
GO:0019622

Bioligical process

Molecular function

GO:0019380
GO:0008695
GO:0008688
GO:0019622

CONCLUSIONS
Our study highlights several novel aspects of ASD
pathophysiology:
1) the loss of E. coli strains that regulate the
propionate catabolism in the GM of ASD children;
2) the
occurrence
of
peripheral
immune
dysfunctions of pro-inflammatory character in
ASD children;
3) the robust relationship between fecal HMGB1
levels and presence and severity of GI symptoms
in ASD children that promotes its use as a reliable
and non-invasive tool to early diagnose and
monitor the occurrence of intestinal disorders.

12

