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In 400 BC, Hippocrate wroXe

a Let food benedicineand medicinebe foods

OAll disease begins in the gut

Hippocrates (46370 BC)
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SECONDLINES OF DEFENSE
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Both Innate and adaptative! immune
systemsuse thesameweapons
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Inflammation 1s the battle field where the molecular and

cellular forces of our defense systems fight the enemie
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Functional and nutritional medicine
management of chronic inflammatory
diseases: A strategy In four points

1. Restore Barriers anc

Microbiota

A
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Clin Rev Allergy Immunol. 2012 Feb;42(1):71-8. doi: 10.1007/s12016-011-8291-x.

Leaky gut and autoimmune diseases. wenicos JH00R, AARAA AOARRN
Fasano A1 ‘ T e
e
® Author information N —
Abstract foodtion nanmatn Asmmnity _ Mabipin

Autoimmune diseases are characterized by tissue damage and loss of function due to an immune
response that is directed against specific organs. This review is focused on the role of impaired intestinal
barrier function on autoimmune pathogenesis. Together with the gut-associated lymphoid tissue and the
neuroendocrine network, the intestinal epithelial barrier, with its intercellular tight junctions, controls the
equilibrium between tolerance and immunity to non-self antigens. Zonulin is the only physiologic
modulator of intercellular tight junctions described so far that is involved in trafficking of macromolecules
and, therefore, in tolerance/immune response balance. When the zonulin pathway is deregulated in
genetically susceptible individuals, autoimmune disorders can occur. This new paradigm subverts
traditional theories underlying the development of these diseases and suggests that these processes can
be arrested if the interplay between genes and environmental triggers is prevented by re-establishing the
zonulin-dependent intestinal barrier function. Both animal models and recent clinical evidence support
this new paradigm and provide the rationale for innovative approaches to prevent and treat autoimmune
diseases.
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Front Immunol. 2017 Mar 13:8:255. doi: 10.3389/fimmu.2017.00255. eCollection 2017.

Microbiota, Immune Subversion, and Chronic Inflammation.

Kramer CD1, Genco CA1.

+ Author information

Abstract
Several host-adapted pathogens and commensals have evolved mechanisms to evade the host innate

immune system inducing a state of low-grade inflammation. Epidemiological studies have also
documented the association of a subset of these microorganisms with chronic inflammatory disorders. In
this review, we summarize recent studies demonstrating the role of the microbiota in chronic inflammatory
diseases and discuss how specific microorganisms subvert or inhibit protective signaling normally
induced by toll-like receptors (TLRs). We highlight our work on the oral pathogen Porphyromonas
gingivalis and discuss the role of microbial modulation of lipid A structures in evasion of TLR4 signaling
and resulting systemic immunopathology associated with atherosclerosis. F. gingivalis intrinsically
expresses underacylated lipid A moieties and can modify the phosphorylation of lipid A, leading to altered
TLR4 signaling. Using P. gingivalis mutant strains expressing distinct lipid A moieties, we demonstrated
that expression of antagonist lipid A was associated with P. gingivalis-mediated systemic inflammation
and immunopathology, whereas strains expressing agonist lipid A exhibited modest systemic
inflammation. Likewise, mice deficient in TLR4 were more susceptible to vascular inflammation after oral
infection with P. gingivalis wild-type strain compared to mice possessing functional TLR4. Collectively, our
studies support a role for P. gingivalis-mediated dysregulation of innate and adaptive responses resulting
in immunopathology and systemic inflammation. We propose that anti-TLR4 interventions must be
designed with caution, given the balance between the protective and destructive roles of TLR signaling in

response to microbiota and associated immunopathologies. ‘
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Anti-inflammatory effects of bifidobacteria
by inhibition of LPS-induced NF-kappaB

activation.

Riedel CU, Foata F, Philippe D, Adolfsson O, Eikmanns BJ, Blum S.
Microbiology Department and Alimentary Pharmabiotic Centre, University
College Cork, Cork, Ireland. c.riedel@ucc.ie.

World J Gastroenterol. 2006

AIM: Different strains of bifidobacteria were analysed for their effects on HT-29
intestinal epithelial cells (IECs) in in vitro models both of the non-inflamed and
inflamed intestinal epithelium. METHODS: A reporter gene system in HT-29
cells was used to measure levels of NF-kappaB activation after challenge with
bifidobacteria or after bacterial pre-treatment following LPS challenge. IL-8
protein and pro-inflammatory gene expression was investigated using normal
HT-29 cells. RESULTS: None of the bifidobacteria tested induced activation of
nuclear factor kappaB (NF-kappaB) indicating that bifidobacteria themselves
do not induce inflammatory events in IECs. However, six out of eight
bifidobacteria tested inhibited lipopolysaccharide- (LPS-) induced NF-kappaB
activation in a dose- and strain-dependent manner. In contrast, NF-kappaB
activation in response to challenge with tumor necrosis factor-alpha (TNF-
alpha) was affected by none of the tested bifidobacteria, indicating that the
inhibitory effect of bifidobacteria is specific for LPS-induced inflammation in
IECs. As shown with two of the six inhibition-positive bifidobacteria, LPS-
induced inhibition of NF-kappaB activation was accompanied by a dose-
dependent decrease of interleukin 8 (IL-8) secretion and by lower mRNA levels
for IL-8, TNF-alpha, cyclooxygenase 2 (Cox-2), and intercellular adhesion
molecule 1 (ICAM-1). CONCLUSION: Some strains of bifidobacteria are
effective in inhibiting LPS-induced inflammation and thus might be apprc“_:hate
candidates for probiotic intervention in chronic intestinal inflansmatiand in 1ICoMl



Functional and nutritional medicine
management of chronic inflammatory
diseases: A strategy In four points
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Drugs. 2003;63(9):845-53.

The role of fish oils in the treatment of rheumatoid arthritis.

Cleland L{31, James MJ, Proudman SM.

+ Author information

Abstract
Fish oils are a rich source of omega-3 long chain polyunsaturated fatty acids (n-3 LC PUFA). The specific

fatty acids, eicosapentaenoic acid and docosahexaenoic acid, are homologues of the n-6 fatty acid,
arachidonic acid (AA). This chemistry provides for antagonism by n-3 LC PUFA of AA metabolism to pro-
inflammatory and pro-thrombotic n-6 eicosanoids, as well as production of less active n-3 eicosanoids. In
addition, n-3 LC PUFA can suppress production of pro-inflammatory cytokines and cartilage degradative
enzymes. In accordance with the biochemical effects, beneficial anti-inflammatory effects of dietary fish
oils have been demonstrated in randomised, double-blind, placebo-controlled trials in rheumatoid arthritis
(RA). Also, fish oils have protective clinical effects in occlusive cardiovascular disease, for which patients
with RA are at increased risk. Implementation of the clinical use of anti-inflammatory fish oil doses has
been poor. Since fish oils do not provide industry with the opportunities for substantial profit associated
with patented prescription items, they have not received the marketing inputs that underpin the adoption
of usual pharmacotherapies. Accordingly, many prescribers remain ignorant of their biochemistry,
therapeutic effects, formulations, principles of application and complementary dietary modifications.
Evidence is presented that increased uptake of this approach can be achieved using bulk fish oils. This
approach has been used with good compliance in RA patients. In addition, an index of n-3 nutrition can
be used to provide helpful feedback messages to patients and to monitor the attainment of target
levels.Collectively, these issues highlight the challenges in advancing the use of fish oil amid the
complexities of modern management of RA, with its emphasis on combination chemotherapy applied

early. “.—-
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Functional and nutritional medicine
management of chronic inflammatory
diseases: A strategy In four points

3. Restore the original
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