
Alimentazione e stili di vita 
nei disturbi funzionali gastrointestinali

Impatto della dieta sulle 
modificazioni del microbiota

Lorenzo M Donini



• Ruolo dell’alimentazione
• nel favorire la genesi di IBD
• nelle alterazioni del microbiota

• Comportamento alimentare nei soggetti con 
IBD
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Reinder = rennaThe carbon and nitrogen isotopic abundances of the collagen extracted from the Saint-Césaire I Neanderthal have been used to infer the dietary behaviour of this specimen. A review of previously published Neanderthal collagen isotopic signatures with the addition of 3 new collagen isotopic signatures from specimens from Les Pradelles allows us to compare the dietary habits of 5 Neanderthal specimens from OIS 3 and one specimen from OIS 5c. This comparison points to a trophic position as top predator in an open environment, with little variation through time and space. In addition, a comparison of the Saint-Ce´ saire I Neanderthal with contemporaneous hyaenas has been performed using a multi-source mixing model, modified from Phillips and Gregg (2003, Oecologia 127, 171). It appears that the isotopic differences between the Neanderthal specimen and hyaenas can be accounted for by much lower amounts of reindeer and much higher amounts of woolly rhinoceros and woolly mammoth in the dietary input of the Neanderthal specimen than in that of hyaenas, with relatively similar contributions of bovinae, large deer and horse for both predators.



Trois Néandertaliens reconstitués 
par Elizabeth Daynès. A gauche, 
Pierrette, réalisée à partir du 
moulage du crâne trouvé dans la 
grotte de Saint-Césaire en France

Hyenadon



• Calcified dental plaque (dental 
calculus) on ancient teeth preserves a 
detailed genetic record

• Aim of the study was to see how 
dietary changes affected the oral 
microbiome by analyzing the ancient 
microbial DNA in the calcified dental 
plaque from 34 early European 
skeletons. 

• The skeletons included both sexes, 
ranging in age from <20- to >60-years 
old and dating from the Mesolithic to 
Medieval times. 

The composition of oral microbiota
remained unexpectedly constant 
between Neolithic and Medieval times, 
after which cariogenic bacteria became 
dominant, apparently during the 
Industrial Revolution.

1. hunter-gatherers (HGs) dental 
calculus had fewer bacterial related 
to caries or periodontal diseases

2. in Neolithic farmers (NFs) these 
bacteria are more frequent (⇐
increased use of soft CHO foods) 

3. oral microbiome remains stable in 
the medieval farmers’ (MFs)

4. post-industrial modern humans 
(MHs) carry dominantly cariogenic
bacteria, (e.g. S. mutans) and show 
less diversity in the oral cavity.



At least two major shifts have occurred in the 
nutritional history of humans:

• use of CHO-rich diets adopted around 10,000 years BP 
due to Neolithic farming

• influence of industrially processed flour and white 
sugar after the industrial revolution in the 1850s

⇒ evolution of commensal microbiota
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Before Present - in archeologia, una scala del tempo che usa il 1950 come anno di riferimento per indicare il presente



• Unlike the diets of other higher primates, which consist of mainly fiber-rich 
plants supplemented with insects and a small amount of animal flesh, 
humans consume easily digested, energy-dense food. This distinction has 
resulted in substantial differences in the human GI tract including a smaller 
gut volume, longer small intestine, smaller cecum and colon, and faster gut 
passage rate.

• The discovery of fire and use of cooking techniques are also contributed to 
the evolution of human GI physiology by softening food texture, elevating 
calorie density, and reducing toxins.

• Another major advancement in human evolution was the shift from hunting 
and gathering to agriculture involving the domestication of animals and 
crops. Domesticated plants provided more calories than non-domesticated 
plants, which consequently drove the dietary pattern to focus more on a 
limited variety of foods, with a reduction in nutrient diversity
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ABSTRACT: The human gastrointestinal tract contains a highly complex ecosystem that harbors various microorganisms, whichtogether create a unique environment within each individual. There is growing awareness that dietary habits are one of theessential factors contributing to the microbial diversity and community configuration that ultimately affects human health. Froman evolutionary perspective, human dietary history can be viewed as a central factor in the selection of the gut microbialcommunity and stabilization of the mutualistic host−microbial interaction, that together drive host phenotype. Herein, currentknowledge concerning the influence of major dietary macrostructure and individual food ingredients is presented. Thisknowledge will provide perspectives for personalized gut microbiota management and, ultimately, movement toward an era ofpersonalized nutrition and medicine



• The increasing use of sanitization and antibiotics in food processing may 
contribute to a profound impact on the gut microbiome. 

• The activity and composition of the gut microbiome is also affected by an 
individual’s attitudes, taste preference, and dietary habits that are likewise 
influenced by culture, the global food industry, and media. 

• Furthermore, there is growing evidence that the human diet has undergone 
profound simplification since industrialization, which has occurred too 
recently on an evolutionary time scale for the human genome to adapt.

• This maladaptation to the modern diet has been hypothesized to be the 
underlying evolutionary origin of “civilization diseases,” such as 
cardiovascular disease, in the 21st century.
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ABSTRACT: The human gastrointestinal tract contains a highly complex ecosystem that harbors various microorganisms, whichtogether create a unique environment within each individual. There is growing awareness that dietary habits are one of theessential factors contributing to the microbial diversity and community configuration that ultimately affects human health. Froman evolutionary perspective, human dietary history can be viewed as a central factor in the selection of the gut microbialcommunity and stabilization of the mutualistic host−microbial interaction, that together drive host phenotype. Herein, currentknowledge concerning the influence of major dietary macrostructure and individual food ingredients is presented. Thisknowledge will provide perspectives for personalized gut microbiota management and, ultimately, movement toward an era ofpersonalized nutrition and medicine



• Gut microbiota of individuals in the United States is far less diverse than 
the microbiota of native Amazonian and Malawian populations. Moreover 
the composition of bacteria is different as well 

• Increased bacterial diversity in the gut is generally accepted as a marker 
of health. 

• The microbial differences in richness and diversity emerge post-weaning 
upon adaptation to the native diet.

• One possible mechanistic underpinning for these potentially deleterious 
microbial changes may be decreased consumption of microbially
accessible carbohydrates (MACs) in the form of fiber-rich foods.
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Background: The last 50e100 years has been marked by a sharp rise in so-called “Western-diseases” in those countries that have experiencedmajor industrial advances and shifts towards urbanized living. These diseases include obesity, type 2 diabetes, inflammatory bowel diseases, andfood allergies in which chronic dysregulation of metabolic and/or immune processes appear to be involved, and are likely a byproduct of newenvironmental influences on our ancient genome. What we now appreciate is that this genome consists of both human and co-evolved microbialgenes of the trillions of microbes residing in our body. Together, hostemicrobe interactions may be determined by the changing diets andbehaviors of the Western lifestyle, influencing the etiopathogenesis of “new-age” diseases.Scope of review: This review takes an anthropological approach to the potential interplay of the host and its gut microbiome in the postindustrializationrise in chronic inflammatory and metabolic diseases. The discussion highlights both the changes in diet and the physicalenvironment that have co-occurred with these diseases and the latest evidence demonstrating the role of hostemicrobe interactions in understandingbiological responses to the changing environment.Major conclusions: Technological advances that have led to changes in agriculture and engineering have altered our eating and living behaviorsin ways never before possible in human history. These changes also have altered the bacterial communities within the human body in ways thatare seemingly linked with the rise of many intestinal and systemic metabolic and inflammatory diseases. Insights into the mechanisms of thisreciprocal exchange between the environment and the human gut microbiome may offer potential to attenuate the chronic health conditions thatderail quality of life. This article is part of a special issue on microbiota.



• In rodents, decreased consumption of MACs over successive generations 
could result in complete loss of entire genera or species of microbiota, 
highlighting that “unhealthy” microbiomes can be permanently inherited 
if diets continue to lose their fiber component. 

• Moreover re-introduction of MACs into the diet may be unable to recover 
the lost species to a greater and greater degree with each subsequent 
generation, suggesting extinction from the gut microbiota.
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Background: The last 50e100 years has been marked by a sharp rise in so-called “Western-diseases” in those countries that have experiencedmajor industrial advances and shifts towards urbanized living. These diseases include obesity, type 2 diabetes, inflammatory bowel diseases, andfood allergies in which chronic dysregulation of metabolic and/or immune processes appear to be involved, and are likely a byproduct of newenvironmental influences on our ancient genome. What we now appreciate is that this genome consists of both human and co-evolved microbialgenes of the trillions of microbes residing in our body. Together, hostemicrobe interactions may be determined by the changing diets andbehaviors of the Western lifestyle, influencing the etiopathogenesis of “new-age” diseases.Scope of review: This review takes an anthropological approach to the potential interplay of the host and its gut microbiome in the postindustrializationrise in chronic inflammatory and metabolic diseases. The discussion highlights both the changes in diet and the physicalenvironment that have co-occurred with these diseases and the latest evidence demonstrating the role of hostemicrobe interactions in understandingbiological responses to the changing environment.Major conclusions: Technological advances that have led to changes in agriculture and engineering have altered our eating and living behaviorsin ways never before possible in human history. These changes also have altered the bacterial communities within the human body in ways thatare seemingly linked with the rise of many intestinal and systemic metabolic and inflammatory diseases. Insights into the mechanisms of thisreciprocal exchange between the environment and the human gut microbiome may offer potential to attenuate the chronic health conditions thatderail quality of life. This article is part of a special issue on microbiota.



• Among the long-term consequences of specific species extinction 
there are a decrease in bacterially-produced short-chain fatty 
acids (SCFA’s) over time.

• To the microbiota, these are a necessary  waste product to balance 
the redox equivalent product in the gut anaerobic environment, but 
to the intestinal colonocytes, SCFAs are the primary source of 
energy, comprising 60e70% of their energy supply. 

• The gradual loss of SCFA’s over generations could result in serious 
defects in gut health. 

• The clinical importance of these SCFAs to intestinal health and 
homeostasis has been demonstrated in several studies in which 
administration of SCFA’s orally or via direct irrigation to patients 
with ulcerative colitis, Crohn’s disease, and antibiotic-resistant 
diarrhea has shown amelioration of symptoms
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Background: The last 50e100 years has been marked by a sharp rise in so-called “Western-diseases” in those countries that have experiencedmajor industrial advances and shifts towards urbanized living. These diseases include obesity, type 2 diabetes, inflammatory bowel diseases, andfood allergies in which chronic dysregulation of metabolic and/or immune processes appear to be involved, and are likely a byproduct of newenvironmental influences on our ancient genome. What we now appreciate is that this genome consists of both human and co-evolved microbialgenes of the trillions of microbes residing in our body. Together, hostemicrobe interactions may be determined by the changing diets andbehaviors of the Western lifestyle, influencing the etiopathogenesis of “new-age” diseases.Scope of review: This review takes an anthropological approach to the potential interplay of the host and its gut microbiome in the postindustrializationrise in chronic inflammatory and metabolic diseases. The discussion highlights both the changes in diet and the physicalenvironment that have co-occurred with these diseases and the latest evidence demonstrating the role of hostemicrobe interactions in understandingbiological responses to the changing environment.Major conclusions: Technological advances that have led to changes in agriculture and engineering have altered our eating and living behaviorsin ways never before possible in human history. These changes also have altered the bacterial communities within the human body in ways thatare seemingly linked with the rise of many intestinal and systemic metabolic and inflammatory diseases. Insights into the mechanisms of thisreciprocal exchange between the environment and the human gut microbiome may offer potential to attenuate the chronic health conditions thatderail quality of life. This article is part of a special issue on microbiota.



• While diet is accepted as one of the most potent 
driving forces shaping gut microbial communities other 
aspects of Westernization that contribute to disease 
need to be considered beyond changes in diet and 
physical activity. 

• Our physical environment is another important 
determinant of microbial communities. 

• As individuals, we each possess our own personal 
bacterial clouds that we carry with us throughout the 
day, and which can interact with, and be deposited in, 
the physical world. 
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Background: The last 50e100 years has been marked by a sharp rise in so-called “Western-diseases” in those countries that have experiencedmajor industrial advances and shifts towards urbanized living. These diseases include obesity, type 2 diabetes, inflammatory bowel diseases, andfood allergies in which chronic dysregulation of metabolic and/or immune processes appear to be involved, and are likely a byproduct of newenvironmental influences on our ancient genome. What we now appreciate is that this genome consists of both human and co-evolved microbialgenes of the trillions of microbes residing in our body. Together, hostemicrobe interactions may be determined by the changing diets andbehaviors of the Western lifestyle, influencing the etiopathogenesis of “new-age” diseases.Scope of review: This review takes an anthropological approach to the potential interplay of the host and its gut microbiome in the postindustrializationrise in chronic inflammatory and metabolic diseases. The discussion highlights both the changes in diet and the physicalenvironment that have co-occurred with these diseases and the latest evidence demonstrating the role of hostemicrobe interactions in understandingbiological responses to the changing environment.Major conclusions: Technological advances that have led to changes in agriculture and engineering have altered our eating and living behaviorsin ways never before possible in human history. These changes also have altered the bacterial communities within the human body in ways thatare seemingly linked with the rise of many intestinal and systemic metabolic and inflammatory diseases. Insights into the mechanisms of thisreciprocal exchange between the environment and the human gut microbiome may offer potential to attenuate the chronic health conditions thatderail quality of life. This article is part of a special issue on microbiota.



• During circadian misalignment, behaviors occur at inappropriate 
biological times. For example, during the circadian misalignment that 
typically accompanies jetlag and shift work, sleep is often attempted 
during the day, and wake/eating occurs at night. 

• Circadian misalignment are associated with higher risks of diabetes, 
cardiovascular disease, and cancer; with alterations in energy balance that 
may predispose individuals to weight gain, with reduced insulin sensitivity  
and larger impairments in glucose tolerance.

• Intestinal microbiota exhibits diurnal oscillations, driven primarily by the 
food intake rhythms of the host organism, leading to rhythmic 
composition and functional profiles of intestinal bacteria: gut microbiota
has differential circadian variations in the microbial structure, depending 
on dietary composition of the host 

• Experimental circadian misalignment alters the gut microbiome in a way 
that promotes increased energy absorption and positive energy balance 
due to changes in gut microbial community and structure
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Background: The last 50e100 years has been marked by a sharp rise in so-called “Western-diseases” in those countries that have experiencedmajor industrial advances and shifts towards urbanized living. These diseases include obesity, type 2 diabetes, inflammatory bowel diseases, andfood allergies in which chronic dysregulation of metabolic and/or immune processes appear to be involved, and are likely a byproduct of newenvironmental influences on our ancient genome. What we now appreciate is that this genome consists of both human and co-evolved microbialgenes of the trillions of microbes residing in our body. Together, hostemicrobe interactions may be determined by the changing diets andbehaviors of the Western lifestyle, influencing the etiopathogenesis of “new-age” diseases.Scope of review: This review takes an anthropological approach to the potential interplay of the host and its gut microbiome in the postindustrializationrise in chronic inflammatory and metabolic diseases. The discussion highlights both the changes in diet and the physicalenvironment that have co-occurred with these diseases and the latest evidence demonstrating the role of hostemicrobe interactions in understandingbiological responses to the changing environment.Major conclusions: Technological advances that have led to changes in agriculture and engineering have altered our eating and living behaviorsin ways never before possible in human history. These changes also have altered the bacterial communities within the human body in ways thatare seemingly linked with the rise of many intestinal and systemic metabolic and inflammatory diseases. Insights into the mechanisms of thisreciprocal exchange between the environment and the human gut microbiome may offer potential to attenuate the chronic health conditions thatderail quality of life. This article is part of a special issue on microbiota.



Ruolo dell’alimentazione nel favorire 
la genesi di IBD anche attraverso 
cambiamenti del microbiota



IDENTIFICATION OF CANDIDATE DIETARY
FACTORS IN IBD PATHOGENESIS. 
• alteration of bacterial exposure in 

childhood (the so-called cold-chain 
hypothesis)

• impairment of the epithelial 
barrier by multiple food 
components that have included 
emulsifiers, fermentable 
oligosaccharides, disaccharides, 
monosaccharides and polyols 
(FODMAPs) in Crohn’s disease, 
and foods that induce excessive 
nitric oxide and sulphide
production in the lumen of the 
large bowel in ulcerative colitis

• direct modulation of the control 
of mucosal inflammatory 
processes by indigestible particles 
or exposure to various 
combination or individual lipids.

(Yersinia and 
Listeria species)
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The current general interest in the use of food choice or diet in maintaining good health and in preventing and treating disease also applies to patients with IBD, who often follow poor or nutritionally challenging dietary plans. Unfortunately, dietary advice plays only a minor part in published guidelines for management of IBD, which sends a message that diet is not of great importance. However, a considerable evidence base supports a focused and serious attention to nutrition and diet in patients with IBD. In this Review, a step-wise approach in the evaluation and management of these patients is proposed. First, dietary intake and eating habits as well as current nutritional state should be documented, and corrective measures instituted. Secondly, dietary strategies as primary or adjunctive therapy for the reduction of inflammation and/or prevention of relapse of IBD should be seriously contemplated. Thirdly, use of diet to improve symptoms or lessen the effects of complications should be considered. Finally, dietary advice regarding disease prevention should be discussed when relevant. An increasing need exists for applying improved methodologies into establishing the value of current and new ways of using food choice as a therapeutic and preventive tool in IBD.
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The rising incidence of inflammatory bowel diseases in recent decades has notably paralleled changing lifestyle habits in Western nations, which are now making their way into more traditional societies. Diet plays a key role in IBD pathogenesis, and there is a growing appreciation that the interaction between diet andmicrobes in a susceptible person contributes significantlyto the onset of disease. In this review, we examine what is known about dietary and microbial factors that promote IBD. We summarize recent findings regarding the effects of diet in IBDepidemiology from prospective population cohort studies, as well as new insights into IBDassociated dysbiosis. Microbial metabolism of dietary components can influence the epithelialbarrier and the mucosal immune system, and understanding how these interactions generate or suppress inflammation will be a significant focus of IBD research. Our knowledge of dietaryand microbial risk factors for IBD provides important considerations for developing therapeutic approaches through dietary modification or re-shaping the microbiota. We conclude bycalling for increased sophistication in designing studies on the role of diet andmicrobes in IBD pathogenesis and disease resolution in order to accelerate progress in response to the growingchallenge posed by these complex disorders 
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The rising incidence of inflammatory bowel diseases in recent decades has notably paralleled changing lifestyle habits in Western nations, which are now making their way into more traditional societies. Diet plays a key role in IBD pathogenesis, and there is a growing appreciation that the interaction between diet andmicrobes in a susceptible person contributes significantlyto the onset of disease. In this review, we examine what is known about dietary and microbial factors that promote IBD. We summarize recent findings regarding the effects of diet in IBDepidemiology from prospective population cohort studies, as well as new insights into IBDassociated dysbiosis. Microbial metabolism of dietary components can influence the epithelialbarrier and the mucosal immune system, and understanding how these interactions generate or suppress inflammation will be a significant focus of IBD research. Our knowledge of dietaryand microbial risk factors for IBD provides important considerations for developing therapeutic approaches through dietary modification or re-shaping the microbiota. We conclude bycalling for increased sophistication in designing studies on the role of diet andmicrobes in IBD pathogenesis and disease resolution in order to accelerate progress in response to the growingchallenge posed by these complex disorders 



Vitamin D

• there is a geographic variation in IBD incidence even within a specific country and have 
suggested a greater incidence in areas associated with reduced exposure to UV light  

• in the Nurses’ Health Study cohort described above demonstrated a lower risk for both 
CD (HR 0.48, 95 % CI 0.30–0.77) and UC (HR 0.62, 95 % CI 0.42–0.90) in women residing in 
southern latitudes at age 30 compared to those residing in northern latitudes

• compared to women in the lowest quartile of predicted plasma vitD those in the highest 
quartile of predicted vitD had a lower risk of CD (HR 0.54, 95 % CI 0.30–0.99). Higher 
dietary vitD intake was inversely associated with reduced risk of UC ⇒ vitD may have a 
role in the pathogenesis of both diseases (greater strength of association for CD)

• lower plasma 25(OH)D was associated with an increased risk of surgery and IBD-related 
hospitalizations in both CD and UC (OR 0.56, 95 % CI 0.32–0.98) 

• IBD patients with low plasma vitD may have increased risk of cancers, in particular 
colorectal cancer, and clostridium difficile infection

• in animal models vitD administration may reduce risk of relapses. Similar results seems 
to be present also in humans with a borderline statistically significant reduction in risk of 
relapse (13 vs. 29 %, p = 0.06) (1,200 IU vitD3 vs placebo for 12 months)

vitamin D deficiency may merely be a marker of severe disease and a confounder rather 
than a true biologic (immunological) mediator ??
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Abstract Inflammatory bowel diseases comprising Crohn’s disease (CD) and ulcerative colitis (UC) are chronic immunologically mediated diseases. The key mechanism underlying the pathogenesis of these diseases is a dysregulated immune response to commensal flora in a genetically susceptible host. Thus intestinal microbial dysbiosis, host genetics, and the external environment all play an important role in the development of incident disease and in determining subsequent disease behavior and outcomes. There are several well-defined or putative environmental risk factors including cigarette smoking, appendectomy, diet, stress and depression, vitamin D as well as hormonal influence. The effect of some of the risk factors appears to differ between CD and UC suggesting that despite shared genetic and immunologic mechanisms, distinct pathways of pathogenesis exist. There is a growing body of literature identifying risk factors for incident disease. There is less rigorous literature defining triggers of relapse, and few controlled clinical trials examining if modification of such risk factors results in an improvement in patient outcomes. This is an area of considerable patient, physician, and scientific interest, and there is an important unmet need for rigorous studies of the external environment in disease pathogenesis and subsequent course.



in the gut lumen, the interaction between 
dietary factors (carbohydrates, lipids and 
proteins) and the microbiota results in gas 
production and/or passage of noxious 
macromolecules triggering the release of 
mast cell mediators and the activation of 
the immune system.
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Synopsis illustrating the interplay among several dietary factors, such as gluten, wheat and fermentable oligo-di-mono-saccharides and polyols (FODMAPs), that contribute to generate a wide array of symptoms in patients with IBS. For example, in the gut lumen, the interaction between dietary factors (carbohydrates, lipids and proteins) and the microbiota results in gas production and/or passage of noxious macromolecules triggering the release of mast cell mediators and the activation of the immune system. These mechanisms are at the base of mechanoreceptor and sensory nerve pathway activation ultimately responsible for commonly reported symptoms, such as abdominal pain, bloating and distension, especially in genetically predisposed patients. Moreover, stress or gliadomorphin evoked anxiety/depression, can directly impair intestinal barrier function, thus favouring passage of previously mentioned noxious macromolecules. ENS, enteric nervous system; IgE, immunoglobulin E; IgG,immunoglobulin G; IL4, interleukin-4; INF-γ, interferon-γ; TNFα, tumour necrosis factor α.IBS is one of the most common types of functional bowel disorder. Increasing attention has been paid to the causative role of food in IBS. Food ingestion precipitates or exacerbates symptoms, such as abdominal pain and bloating in patients with IBS through different hypothesised mechanisms including immune and mast cell activation, mechanoreceptor stimulation and chemosensory activation. Wheat is regarded as one of the most relevant IBS triggers, although which component(s) of this cereal is/are involved remain(s) unknown. Gluten, other wheat proteins, for example, amylase-trypsin inhibitors, and fructans (the latter belonging tofermentable oligo-di-mono-saccharides and polyols (FODMAPs)), have been identified as possible factors for symptom generation/exacerbation. This uncertainty on the true culprit(s) opened a scenario of semantic definitions favoured by the discordant results of double-blind placebo-controlled trials, which have generated various terms ranging from non-coeliac gluten sensitivity to the broader one of non-coeliac wheat or wheat protein sensitivity or, even, FODMAP sensitivity. The role ofFODMAPs in eliciting the clinical picture of IBS goes further since these short-chain carbohydrates are found in many other dietary components, including vegetables and fruits. In this review, we assessed current literature in order to unravel whether gluten/wheat/FODMAP sensitivity represent ‘facts’ and not ‘fiction’ in IBS symptoms. This knowledge is expected to promote standardisation in dietary strategies (gluten/wheat-free and low FODMAP) as effective measures for the management of IBS symptoms.



mechanoreceptor and sensory nerve 
pathway activation are ultimately 
responsible for commonly reported 
symptoms, such as abdominal pain, 
bloating and distension, especially in 
genetically predisposed patients
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Synopsis illustrating the interplay among several dietary factors, such as gluten, wheat and fermentable oligo-di-mono-saccharides and polyols (FODMAPs), that contribute to generate a wide array of symptoms in patients with IBS. For example, in the gut lumen, the interaction between dietary factors (carbohydrates, lipids and proteins) and the microbiota results in gas production and/or passage of noxious macromolecules triggering the release of mast cell mediators and the activation of the immune system. These mechanisms are at the base of mechanoreceptor and sensory nerve pathway activation ultimately responsible for commonly reported symptoms, such as abdominal pain, bloating and distension, especially in genetically predisposed patients. Moreover, stress or gliadomorphin evoked anxiety/depression, can directly impair intestinal barrier function, thus favouring passage of previously mentioned noxious macromolecules. ENS, enteric nervous system; IgE, immunoglobulin E; IgG,immunoglobulin G; IL4, interleukin-4; INF-γ, interferon-γ; TNFα, tumour necrosis factor α.IBS is one of the most common types of functional bowel disorder. Increasing attention has been paid to the causative role of food in IBS. Food ingestion precipitates or exacerbates symptoms, such as abdominal pain and bloating in patients with IBS through different hypothesised mechanisms including immune and mast cell activation, mechanoreceptor stimulation and chemosensory activation. Wheat is regarded as one of the most relevant IBS triggers, although which component(s) of this cereal is/are involved remain(s) unknown. Gluten, other wheat proteins, for example, amylase-trypsin inhibitors, and fructans (the latter belonging tofermentable oligo-di-mono-saccharides and polyols (FODMAPs)), have been identified as possible factors for symptom generation/exacerbation. This uncertainty on the true culprit(s) opened a scenario of semantic definitions favoured by the discordant results of double-blind placebo-controlled trials, which have generated various terms ranging from non-coeliac gluten sensitivity to the broader one of non-coeliac wheat or wheat protein sensitivity or, even, FODMAP sensitivity. The role ofFODMAPs in eliciting the clinical picture of IBS goes further since these short-chain carbohydrates are found in many other dietary components, including vegetables and fruits. In this review, we assessed current literature in order to unravel whether gluten/wheat/FODMAP sensitivity represent ‘facts’ and not ‘fiction’ in IBS symptoms. This knowledge is expected to promote standardisation in dietary strategies (gluten/wheat-free and low FODMAP) as effective measures for the management of IBS symptoms.



stress or gluten evoked anxiety/depression, 
can directly impair intestinal barrier 
function, thus favouring passage of 
previously mentioned noxious
macromolecules. 
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Synopsis illustrating the interplay among several dietary factors, such as gluten, wheat and fermentable oligo-di-mono-saccharides and polyols (FODMAPs), that contribute to generate a wide array of symptoms in patients with IBS. For example, in the gut lumen, the interaction between dietary factors (carbohydrates, lipids and proteins) and the microbiota results in gas production and/or passage of noxious macromolecules triggering the release of mast cell mediators and the activation of the immune system. These mechanisms are at the base of mechanoreceptor and sensory nerve pathway activation ultimately responsible for commonly reported symptoms, such as abdominal pain, bloating and distension, especially in genetically predisposed patients. Moreover, stress or gliadomorphin evoked anxiety/depression, can directly impair intestinal barrier function, thus favouring passage of previously mentioned noxious macromolecules. ENS, enteric nervous system; IgE, immunoglobulin E; IgG,immunoglobulin G; IL4, interleukin-4; INF-γ, interferon-γ; TNFα, tumour necrosis factor α.IBS is one of the most common types of functional bowel disorder. Increasing attention has been paid to the causative role of food in IBS. Food ingestion precipitates or exacerbates symptoms, such as abdominal pain and bloating in patients with IBS through different hypothesised mechanisms including immune and mast cell activation, mechanoreceptor stimulation and chemosensory activation. Wheat is regarded as one of the most relevant IBS triggers, although which component(s) of this cereal is/are involved remain(s) unknown. Gluten, other wheat proteins, for example, amylase-trypsin inhibitors, and fructans (the latter belonging tofermentable oligo-di-mono-saccharides and polyols (FODMAPs)), have been identified as possible factors for symptom generation/exacerbation. This uncertainty on the true culprit(s) opened a scenario of semantic definitions favoured by the discordant results of double-blind placebo-controlled trials, which have generated various terms ranging from non-coeliac gluten sensitivity to the broader one of non-coeliac wheat or wheat protein sensitivity or, even, FODMAP sensitivity. The role ofFODMAPs in eliciting the clinical picture of IBS goes further since these short-chain carbohydrates are found in many other dietary components, including vegetables and fruits. In this review, we assessed current literature in order to unravel whether gluten/wheat/FODMAP sensitivity represent ‘facts’ and not ‘fiction’ in IBS symptoms. This knowledge is expected to promote standardisation in dietary strategies (gluten/wheat-free and low FODMAP) as effective measures for the management of IBS symptoms.



WHEAT SENSITIVITY

Wheat is considered one of the foods known to evoke IBS 
symptoms. However, which component(s) of wheat is/are 
actually responsible for these clinical effects still remain(s) an 
unsettled issue.

The two parts of wheat that are thought to have a mechanistic 
effect comprise proteins (primarily, but not exclusively, gluten) 
and carbohydrates (primarily indigestible short-chain 
components, FODMAPs). 
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IBS is one of the most common types of functional bowel disorder. Increasing attention has been paid to the causative role of food in IBS. Food ingestion precipitates or exacerbates symptoms, such as abdominal pain and bloating in patients with IBS through different hypothesised mechanisms including immune and mast cell activation, mechanoreceptor stimulation and chemosensory activation. Wheat is regarded as one of the most relevant IBS triggers, although which component(s) of this cereal is/are involved remain(s) unknown. Gluten, other wheat proteins, for example, amylase-trypsin inhibitors, and fructans (the latter belonging tofermentable oligo-di-mono-saccharides and polyols (FODMAPs)), have been identified as possible factors for symptom generation/exacerbation. This uncertainty on the true culprit(s) opened a scenario of semantic definitions favoured by the discordant results of double-blind placebo-controlled trials, which have generated various terms ranging from non-coeliac gluten sensitivity to the broader one of non-coeliac wheat or wheat protein sensitivity or, even, FODMAP sensitivity. The role ofFODMAPs in eliciting the clinical picture of IBS goes further since these short-chain carbohydrates are found in many other dietary components, including vegetables and fruits. In this review, we assessed current literature in order to unravel whether gluten/wheat/FODMAP sensitivity represent ‘facts’ and not ‘fiction’ in IBS symptoms. This knowledge is expected to promote standardisation in dietary strategies (gluten/wheat-free and low FODMAP) as effective measures for the management of IBS symptoms.



The role of wheat proteins in IBS. Nomenclature evolution: 

1. non-coeliac gluten sensitivity (NCGS): coeliac disease-like abnormalities, are 
triggered by gluten ingestion: IBS-like phenotype, along with an extra-intestinal 
phenotype (malaise, fatigue, headache, numbness, mental confusion, anxiety, 
sleep abnormalities, fibromyalgia-like symptoms and skin rash). 
Symptoms or other manifestations occur shortly after gluten consumption and 
disappear or recur in a few hours (or days) after gluten withdrawal or challenge. 
A fundamental prerequisite for suspecting NCGS is to rule out all coeliac disease, 
gluten ataxia, dermatitis herpetiformis and wheat allergy

2.    non-coeliac wheat sensitivity (NCWS) or non-coeliac wheat protein sensitivity 
(NCWPS): gluten is not the only one protein contained within wheat. 
amylase-trypsin inhibitors and wheat germ agglutinin are strong activators of 
innate immune responses (in monocytes, macrophages and dendritic cells) and  
epithelial-damaging effects
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Note di presentazione
IBS is one of the most common types of functional bowel disorder. Increasing attention has been paid to the causative role of food in IBS. Food ingestion precipitates or exacerbates symptoms, such as abdominal pain and bloating in patients with IBS through different hypothesised mechanisms including immune and mast cell activation, mechanoreceptor stimulation and chemosensory activation. Wheat is regarded as one of the most relevant IBS triggers, although which component(s) of this cereal is/are involved remain(s) unknown. Gluten, other wheat proteins, for example, amylase-trypsin inhibitors, and fructans (the latter belonging tofermentable oligo-di-mono-saccharides and polyols (FODMAPs)), have been identified as possible factors for symptom generation/exacerbation. This uncertainty on the true culprit(s) opened a scenario of semantic definitions favoured by the discordant results of double-blind placebo-controlled trials, which have generated various terms ranging from non-coeliac gluten sensitivity to the broader one of non-coeliac wheat or wheat protein sensitivity or, even, FODMAP sensitivity. The role ofFODMAPs in eliciting the clinical picture of IBS goes further since these short-chain carbohydrates are found in many other dietary components, including vegetables and fruits. In this review, we assessed current literature in order to unravel whether gluten/wheat/FODMAP sensitivity represent ‘facts’ and not ‘fiction’ in IBS symptoms. This knowledge is expected to promote standardisation in dietary strategies (gluten/wheat-free and low FODMAP) as effective measures for the management of IBS symptoms.



• Both IBS and NCGS are common in the general population 
and  can coexist with each other independently without 
necessarily sharing a common pathophysiological basis. 

• While the treatment of NCGS is exclusion of gluten from 
the diet, some of the patients with IBS do improve with 
the gluten-free diet. 

• Minimal inflammation in the gut has been demonstrated 
in both IBS and NCGS. It is thus conceivable that ingestion 
of wheat containing ATIs (amylase-trypsin inhibitors), in the 
presence of intestinal inflammation enhances an innate 
immune response that plays a role in the generation of 
symptoms in patients with IBS, which then resolve when 
the patient takes up a gluten-free/wheat free diet. 
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The spectrum of gluten-related disorders has widened in recent times and includes celiacdisease, non-celiac gluten sensitivity, and wheat allergy. The complex of symptoms associatedwith these diseases, such as diarrhea, constipation or abdominal pain may overlap for the glutenrelated diseases, and furthermore they can be similar to those caused by various other intestinaldiseases, such as irritable bowel syndrome (IBS). The mechanisms underlying symptom generationare diverse for all these diseases. Some patients with celiac disease may remain asymptomatic orhave only mild gastrointestinal symptoms and thus may qualify for the diagnosis of IBS in thegeneral clinical practice. Similarly, the overlap of symptoms between IBS and non-celiac glutensensitivity (NCGS) often creates a dilemma for clinicians. While the treatment of NCGS is exclusionof gluten from the diet, some, but not all, of the patients with IBS also improve on a gluten-freediet. Both IBS and NCGS are common in the general population and both can coexist with eachother independently without necessarily sharing a common pathophysiological basis. Althoughthe pathogenesis of NCGS is not well understood, it is likely to be heterogeneous with possiblecontributing factors such as low-grade intestinal inflammation, increased intestinal barrier functionand changes in the intestinal microbiota. Innate immunity may also play a pivotal role. One possibleinducer of innate immune response has recently been reported to be amylase-trypsin inhibitor, aprotein present in wheat endosperm and the source of flour, along with the gluten proteins.



THE ROLE OF FODMAPS IN IBS
ingestion of certain short-chain carbohydrates (lactose, fructose, sorbitol, fructo-
oligosaccharides and galacto-oligosaccharides) may induce IBS-like symptoms, and  
their restriction in the diet is associated with apparent improvement in symptoms in 
some patients with IBS.
These carbohydrates have several key features in common:
1. they are small molecules, containing only 1–10 sugars, and hence are possible 

osmotically active substances in the lumen of the intestine
2. they are slowly absorbed in the small intestine if monosaccharides are not 

absorbed at all if they contain more than one sugar due to lack of suitable 
hydrolases.

Hence, they are present in the small intestinal lumen for a prolonged time and do 
increase the intestinal luminal water content. Their malabsorption leads to their 
exposure to intestinal bacteria, which rapidly ferment them to release SCFA and 
gases (hydrogen, carbon dioxide and, in some people, methane).
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IBS is one of the most common types of functional bowel disorder. Increasing attention has been paid to the causative role of food in IBS. Food ingestion precipitates or exacerbates symptoms, such as abdominal pain and bloating in patients with IBS through different hypothesised mechanisms including immune and mast cell activation, mechanoreceptor stimulation and chemosensory activation. Wheat is regarded as one of the most relevant IBS triggers, although which component(s) of this cereal is/are involved remain(s) unknown. Gluten, other wheat proteins, for example, amylase-trypsin inhibitors, and fructans (the latter belonging tofermentable oligo-di-mono-saccharides and polyols (FODMAPs)), have been identified as possible factors for symptom generation/exacerbation. This uncertainty on the true culprit(s) opened a scenario of semantic definitions favoured by the discordant results of double-blind placebo-controlled trials, which have generated various terms ranging from non-coeliac gluten sensitivity to the broader one of non-coeliac wheat or wheat protein sensitivity or, even, FODMAP sensitivity. The role ofFODMAPs in eliciting the clinical picture of IBS goes further since these short-chain carbohydrates are found in many other dietary components, including vegetables and fruits. In this review, we assessed current literature in order to unravel whether gluten/wheat/FODMAP sensitivity represent ‘facts’ and not ‘fiction’ in IBS symptoms. This knowledge is expected to promote standardisation in dietary strategies (gluten/wheat-free and low FODMAP) as effective measures for the management of IBS symptoms.



Ruolo dell’alimentazione nelle 
alterazioni del microbiota



Gut Bacteria and IBD

• disorders in bacterial recognition by macrophages are 
strongly related to pathogenesis of IBD

• IBD could results from an abnormal immune response 
against the commensal microbiota in a genetically 
susceptible host

• bacterial products exacerbate acute inflammation via 
TLR2- and TLR4-signaling and potentially trigger TLR-
dependent accumulation of neutrophiles and T-cells. 
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Note di presentazione
Gut bacteria are an important component of the microbiota ecosystem in the human gut, which is colonized by 1014 microbes, ten times more than the human cells. Gut bacteria play an important role in human health, such as supplying essential nutrients, synthesizing vitamin K, aiding in the digestion of cellulose, and promoting angiogenesis and enteric nerve function. However, they can also be potentially harmful due to the change oftheir composition when the gut ecosystem undergoes abnormal changes in the light of the use of antibiotics, illness, stress, aging, bad dietary habits, and lifestyle. Dysbiosis of the gut bacteria communities can cause many chronic diseases, such as inflammatory bowel disease, obesity, cancer, and autism. This review summarizes and discusses the roles and potential mechanisms of gut bacteria in human health and diseases.



Gut Bacteria and IBD

• colonic bacterial communities from diseased mice are less complex, indicating 
less diversity of bacterial composition during acute inflammation

• numbers of lactobacilli are significantly lower during the active phase of UC, 
while lactobacilli communities differ in remission and acute phase 

• percentages of potentially protective bacterial species (e.g., Lachnospiraceae and 
Ruminococcaceae) are lower in acute phase of UC 

• families of bacteria of the Clostridiales group are more prominent in samples 
from the inflamed colon, indicating these bacteria might accumulate during 
colitis 

• in Crohn’s disease (CD) the fecal microflora in patients with both inactive and 
active disease contained significantly more enterobacteria than in healthy 
subjects while 30% of the dominant bacteria did not belong to the usual 
dominant phylogenetic groups

• four bacterial species characterised dysbiosis in CD patients (decrease in Dialister
invisus, Faecalibacterium prausnitzii and Bifidobacterium adolescentis, and an increase in 
Ruminococcus gnavus)
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Gut bacteria are an important component of the microbiota ecosystem in the human gut, which is colonized by 1014 microbes, ten times more than the human cells. Gut bacteria play an important role in human health, such as supplying essential nutrients, synthesizing vitamin K, aiding in the digestion of cellulose, and promoting angiogenesis and enteric nerve function. However, they can also be potentially harmful due to the change oftheir composition when the gut ecosystem undergoes abnormal changes in the light of the use of antibiotics, illness, stress, aging, bad dietary habits, and lifestyle. Dysbiosis of the gut bacteria communities can cause many chronic diseases, such as inflammatory bowel disease, obesity, cancer, and autism. This review summarizes and discusses the roles and potential mechanisms of gut bacteria in human health and diseases.



• During fermentation of fibre, the 
microbiota produces metabolites or 
short-chain fatty acids (SCFAs), which 
can exert beneficial effects in health by 
maintaining the homeostasis of 
metabolic function, as well as having 
profound anti-inflammatory effects by 
modulating the development and 
priming of the immune system

• The strong anti-inflammatory effects  
by SCFAs may act via specific G protein-
coupled receptors (GPCRs) and/or via 
inhibiting histone deacetylases (HDACs) 
⇒ promoting homeostasis of the gut 
epithelium, a tightly controlled border 
between gut microbes and host, better 
function of the immune cells residing 
closely in the lymphoid compartments 
of the gut, or in peripheral tissues.

• The amount of fibre and fat in the 
diet shapes large-bowel microbial 
ecology that has been associated 
with many inflammatory diseases

• Resistant starches (obtained from 
vegetable, fruits, wheat, corn and 
nuts) mediate many of the effects 
ascribed to fibre, and their supply is 
critical for optimal gut In the 
mammalian gut, primarily the colon, 
resistant

• Starches are degraded and fermented 
by gut microbiota that subsequently 
produce metabolites, the most 
prominent being SCFA: acetate (two 
carbons), propionate (three carbons) 
and butyrate (four carbons)
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Note di presentazione
It is now convincingly clear that diet is one of the most influential lifestyle factors contributing to the rise of inflammatory diseases and autoimmunity in both developed and developing countries. In addition, the modern 'Western diet' has changed in recent years with increased caloric intake, and changes in the relative amounts of dietary components, including lower fibre andhigher levels of fat and poor quality of carbohydrates. Diet shapes large-bowel microbial ecology, and this may be highly relevant to human diseases, as changes in the gut microbiota composition are associated with many inflammatory diseases. Recent studies have demonstrated a remarkable role for diet, the gut microbiota and their metabolites—the short-chain fatty acids (SCFAs)—in the pathogenesis of several inflammatory diseases, such as asthma, arthritis, inflammatory bowel disease, colon cancer and wound-healing. This review summarizes how diet, microbiota and gut microbial metabolites (particularly SCFAs) can modulate the progression of inflammatory diseases and autoimmunity, and reveal the molecular mechanisms (metabolite-sensingG protein-coupled receptor (GPCRs) and inhibition of histone deacetylases (HDACs)). Therefore, considerable benefit could be achieved simply through the use of diet, probiotics and metabolites for the prevention and treatment of inflammatory diseases and autoimmunity.The gut mucosal immune system consists of three distinct  mucosal lymphoid structures: the mucosa-associated lymphoid tissue found in the gastrointestinal tract either in clusters (Peyer’s  patches) or  in isolated lymphoid tissue, the lamina propria where cytokines and  immunoglobulins are secreted by effector cells and the epithelium layer in which intraepithelial lymphocytes reside.43 Another distinct population of immune cells named the innate lymphoid cells (ILCs) is essential for the maintenance of intestinal homeostasis.47 The ILCs are responsive to microbial composition, and their development and function depends on the specific expression of transcription factors: T-bet for Group 1 ILCs, GATA-3 for Group 2 ILCs or RORγt for Group 3 ILCs.



• A 'leaky gut' in humans and mice, 
referring to increased gut 
permeability, disturbed microbial 
balance and impaired mucosal 
immunity, has been linked as the 
preceding step to the initiation of 
inflammatory diseases and 
autoimmunity. 

• This is possibly because alteration 
in microbial ecology and 
decreased production of SCFAs 
altered mechanisms of mucosal 
barrier function ⇒ translocation 
of gut bacteriaI and contribution 
to autoimmune diseases (e.g. 
T1D,  certain variants of 
inflammatory bowel disease)

• SCFAs produced from bacterial
fermentation of fibre have anti-
inflammatory and 
immunomodulatory effects 
through the impact of regulatory 
T (Treg) cells as an important 
factor in immune tolerance.

• The SCFA butyrate promotes 
inducible Treg (iTreg) number and 
function in the colon of mice. 

Relatore
Note di presentazione
It is now convincingly clear that diet is one of the most influential lifestyle factors contributing to the rise of inflammatory diseases and autoimmunity in both developed and developing countries. In addition, the modern 'Western diet' has changed in recent years with increased caloric intake, and changes in the relative amounts of dietary components, including lower fibre andhigher levels of fat and poor quality of carbohydrates. Diet shapes large-bowel microbial ecology, and this may be highly relevant to human diseases, as changes in the gut microbiota composition are associated with many inflammatory diseases. Recent studies have demonstrated a remarkable role for diet, the gut microbiota and their metabolites—the short-chain fatty acids (SCFAs)—in the pathogenesis of several inflammatory diseases, such as asthma, arthritis, inflammatory bowel disease, colon cancer and wound-healing. This review summarizes how diet, microbiota and gut microbial metabolites (particularly SCFAs) can modulate the progression of inflammatory diseases and autoimmunity, and reveal the molecular mechanisms (metabolite-sensingG protein-coupled receptor (GPCRs) and inhibition of histone deacetylases (HDACs)). Therefore, considerable benefit could be achieved simply through the use of diet, probiotics and metabolites for the prevention and treatment of inflammatory diseases and autoimmunity.The gut mucosal immune system consists of three distinct  mucosal lymphoid structures: the mucosa-associated lymphoid tissue found in the gastrointestinal tract either in clusters (Peyer’s  patches) or  in isolated lymphoid tissue, the lamina propria where cytokines and  immunoglobulins are secreted by effector cells and the epithelium layer in which intraepithelial lymphocytes reside.43 Another distinct population of immune cells named the innate lymphoid cells (ILCs) is essential for the maintenance of intestinal homeostasis.47 The ILCs are responsive to microbial composition, and their development and function depends on the specific expression of transcription factors: T-bet for Group 1 ILCs, GATA-3 for Group 2 ILCs or RORγt for Group 3 ILCs.



Dietary Influence on Gut Bacteria

• feeding ways of infants
• infants fed with breast milk have higher levels of Bifidobacteria spp., while 

infants fed with formula have higher levels of Bacteroides spp., Clostridium 
coccoides and Lactobacillus spp. 

• mice fed with Western-diet and low-fat-chow-diet display different 
structures of gut bacteria (increase of Bacteroidetes and Proteobacteria, 
decrease for Firmicutes

• long-term diets
• enterotypes are strongly associated with protein and animal fat 

(Bacteroides) versus carbohydrates (Prevotella). 
• animal-based diet 

• increases the abundance of bile-tolerant microorganisms (Alistipes, 
Bilophila, Bacteroides) and decreases the levels of Firmicutes that 
metabolize dietary plant polysaccharides 

• results in significantly lower levels of the products of CHO fermentation 
and a higher concentration of the products of AA fermentation compared 
with the plant-based diet 
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Gut bacteria are an important component of the microbiota ecosystem in the human gut, which is colonized by 1014 microbes, ten times more than the human cells. Gut bacteria play an important role in human health, such as supplying essential nutrients, synthesizing vitamin K, aiding in the digestion of cellulose, and promoting angiogenesis and enteric nerve function. However, they can also be potentially harmful due to the change oftheir composition when the gut ecosystem undergoes abnormal changes in the light of the use of antibiotics, illness, stress, aging, bad dietary habits, and lifestyle. Dysbiosis of the gut bacteria communities can cause many chronic diseases, such as inflammatory bowel disease, obesity, cancer, and autism. This review summarizes and discusses the roles and potential mechanisms of gut bacteria in human health and diseases.



Dietary Influence on Gut Bacteria

• bioactive molecules
• phenolics and their derivatives repress the growth of certain pathogenic 

bacteria such as Clostridium perfringens, Clostridium difficile, and 
Bacteroides spp., while they less severely affected commensal anaerobes, 
such as Clostridium spp., Bifidobacterium spp., and Lactobacillus sp. 
stimulates the production of SCFA by the gut bacteria

• fiber fortified enteral formula have less negative symptoms related to 
bowel urgency, and decreases in total bacteria and Bifidobacteria were less 
severe compared with the fiber-free formula 

• dietary iron mostly from red meat and fortified cereals can also change the 
gut bacteria composition, increase the proliferation/virulence of gut 
bacteria and increase the permeability of the gut barrier. 

• prebiotics (CHO-like compounds, such as lactulose and resistant starch) can 
influence the composition of gut bacteria to benefit the host targeting 
bifidobacteria and lactobacilli, which are two kinds of probiotics 
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Gut bacteria are an important component of the microbiota ecosystem in the human gut, which is colonized by 1014 microbes, ten times more than the human cells. Gut bacteria play an important role in human health, such as supplying essential nutrients, synthesizing vitamin K, aiding in the digestion of cellulose, and promoting angiogenesis and enteric nerve function. However, they can also be potentially harmful due to the change oftheir composition when the gut ecosystem undergoes abnormal changes in the light of the use of antibiotics, illness, stress, aging, bad dietary habits, and lifestyle. Dysbiosis of the gut bacteria communities can cause many chronic diseases, such as inflammatory bowel disease, obesity, cancer, and autism. This review summarizes and discusses the roles and potential mechanisms of gut bacteria in human health and diseases.



Diet & 
physical
activity
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Key interactions involved in susceptibility to development of inflammatory bowel diseases. Twin studies and genomewide association studies have provided evidence that there are more than 100 genes involved in susceptibility to IBD. These genetic risks have been classified functionally into several pathways, broadly categorized as abnormalities in innate immune function, immunoregulation, or barrier function. The dysfunctional innate immune regulation leads to changes in microbiota by several mechanisms, including altered secretion of antimicrobial peptides by Paneth cells (e.g. NOD2), or altered intracellular bacterial clearance by autophagy (e.g. ATG16L1). Variant genotypes have also been linked to bacterial dysbiosis in IBD patients. However, the observation that individuals can carry key risk genes, without developing the diseases, lends strong support to the involvement of other factors. Important dietary factors are summarized elsewhere in this review. These may affect immune function in their own right, but may also shift the gut microbiota by encouraging or discouraging the growth of certain bacteria, especially mucosally associated bacteria. Other environmental factors associated with risk include public health measures, infections, antibiotic exposure, and smoking.Inflammatory bowel diseases (IBDs), Crohn’s disease (CD), and ulcerative colitis (UC) are chronic inflammatory conditions, which are increasing in incidence, prevalence, and severity, in many countries. While there is genetic susceptibility to IBD, the probability of disease development is modified by diet, lifestyle, and endogenous factors, including the gutmicrobiota. For example, high intakes of mono- and disaccharides, and total fats consistently increases the risk developing both forms of IBD.High vegetable intake reduces the risk of UC, whereas increased fruit and/or dietary fiber intake appears protective against CD. Low levels of certain micronutrients,especially vitamin D, may increase the risk of both diseases. Dietary patterns may be even more important to disease susceptibility than the levels of individual foods or nutrients. Various dietary regimes may modify disease symptoms, in part through their actions on the host microbiota. Both probiotics and prebiotics may modulate the microflora, and reduce the likelihood of IBD regression. However, other dietary factors affect the microbiota in different ways. Distinguishing cause from effect, and characterizing the relative roles of human and microbial genes, diet, age of onset, gender, life style, smoking history, ethnic background, environmentalexposures, and medications, will require innovative and internationally integrated approaches



Comportamento alimentare nei 
soggetti con IBD



• Diet is the primary behavioural factor manipulated by patients with 
IBD.

• Crucially, patients with IBD want to know what they should eat to 
improve their underlying condition. 

• They generally find it a frustrating trial-and-error process of 
identifying foods that trigger symptoms. 

• An examination of the top 30 hits on two popular search engines 
published in 2014 revealed a surfeit of advice for food choice in 
patients with IBD, but the recommendations were often conflicting 
(Hou JK et al: Clin. Gastroenterol. Hepatol. 2014).

• These findings are supported in a UK survey of patients with 
ulcerative colitis, in which adherence to national dietary guidelines 
was poor and food avoidance strategies led to nutritional 
inadequacy (Walton M, Brit. J. Nutr. 2014).
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The current general interest in the use of food choice or diet in maintaining good health and in preventing and treating disease also applies to patients with IBD, who often follow poor or nutritionally challenging dietary plans. Unfortunately, dietary advice plays only a minor part in published guidelines for management of IBD, which sends a message that diet is not of great importance. However, a considerable evidence base supports a focused and serious attention to nutrition and diet in patients with IBD. In this Review, a step-wise approach in the evaluation and management of these patients is proposed. First, dietary intake and eating habits as well as current nutritional state should be documented, and corrective measures instituted. Secondly, dietary strategies as primary or adjunctive therapy for the reduction of inflammation and/or prevention of relapse of IBD should be seriously contemplated. Thirdly, use of diet to improve symptoms or lessen the effects of complications should be considered. Finally, dietary advice regarding disease prevention should be discussed when relevant. An increasing need exists for applying improved methodologies into establishing the value of current and new ways of using food choice as a therapeutic and preventive tool in IBD.
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Background: A comprehensive study of what individuals with inflammatory bowel disease (IBD) are eating that encompasses food avoidance, dietary sugar consumption, and a comparison with the non-IBD Canadian population has not been documented. The aim was to analyze these interrelated dietary components. Methods: Food avoidance and sugar intake data were collected from 319 patients with IBD enrolled in the University of Manitoba IBD Cohort Study. Diets of those with IBD (n = 256) were compared with a matched, non-IBD Canadian cohort using the nutrition questions obtained from the Canadian Health Measures Survey (CHMS). Results: Food avoidance among IBD is prevalent for alcohol, popcorn, legumes, nuts, seeds, deep-fried food, and processed deli meat, with a higher prevalence among those with active IBD. Patients with active IBD also consumed significantly more portions of sports drinks and sweetened beverages compared with those with inactive disease. Compared with the non-IBD Canadian population, patients with IBD consume significantly less iron-rich food but more milk. Conclusions: Food avoidance is common among those with IBD but may be due more to personal preferences, while sugar-laden beverages may be displacing other foods higher in nutrients. The overall diet of patients with IBD differed from that of the non-IBD Canadian population, but deficiencies were observed in both groups. Considering malnutrition among persons living with IBD, nutrition education by trained dietitians as part of the IBD team is imperative to address food avoidance and overall balance nutrition as part of treating and preventing nutrition deficiencies. (JPEN J Parenter Enteral Nutr. XXXX;xx:xx-xx)This study is one of the few to document what patients with IBD typically eat. Previous work from our group has shown that although the vast majority (80%–89%) of persons diagnosed with IBD view nutrition information as being very important, only 8%–16% of patients report receiving adequate information on nutrition in the early period following diagnosis, despite a strong interest in obtaining this knowledge.31Our study shows that persons with IBD will avoid particular foods, oftentimes nutrient-rich foods, based on symptoms and personal preference, while sugar-laden beverages may be displacing other foods that are higher innutrients. The overall diet of our IBD sample differed to some extent from a general non-IBD community sample. However, deficiencies exist in both groups, flagging the need to assess the diet and address deficiencies, particularly for the chronic disease group given other health risks. Considering the risk of malnutrition among people with IBD, nutrition education by trained dietitians as part of the IBD team is imperative to address food avoidance and overall balanced nutrition as part of treating and preventing nutrition deficiencies among this group. 
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• A survey of Canadian 
adults with IBD showed 
that food avoidance 
was far more common 
than in the general 
population, …

• … but sugar 
consumption from 
sweetened beverages 
was far greater in those 
with active IBD, 
potentially giving rise to 
undernutrition or 
overnutrition. 
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• A total of 99 adolescents between 15 and 21 years-of-age participated (n = 
48 IBS; n = 51 Healthy Controls-HC). All subjects completed three 24-h 
dietary recalls and questionnaires on Eating Associated Symptoms (EAS) 
and disordered eating. 

Key Results 
• IBS patients were more likely to report EASs than HC (91.7% vs 28%, p < 

0.001). 
• Eating-associated symptoms were controlled by avoiding the offending 

food (97.7%), not eating any food even when hungry (43.2%), or 
vomiting after eating (13.6%). 

• Compared to HC, IBS patients reported reduced daily intake of overall 
calories (1828 vs 2139; p < 0.05), fat (65.4 g vs 81.4 g, p < 0.05), and 
lactose (8.2 g vs 12.8 g, p < 0.01). 

• No differences were found between IBS and HC in screening for 
disordered eating patterns or BMI, though IBS patients endorsed using 
potentially unhealthy eating behaviors in an attempt to control symptoms
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Background About half of adult irritable bowel syndrome (IBS) patients report symptoms with eating and disordered eating habits. However, little is knownabout eating in adolescent IBS patients, a common age at which eating disorders develop. The aim of the study was to investigate if adolescents with IBS are more likely than healthy controls (HCs) to experience eating-associated symptoms (EAS), report disordered eating patterns, and show differences in diet composition. Methods A total of 99 adolescents between 15 and 21 years-of-age participated (n = 48 IBS; n = 51 HCs). All subjects completed three 24-h dietary recallsand questionnaires on EAS and disordered eating. Key Results IBS patients were more likely to report EASs than HC (91.7% vs 28%, p < 0.001). Eating-associated symptoms were controlled by avoiding the offending food (97.7%), not eating any food even when hungry (43.2%), or vomiting after eating (13.6%). Compared to HC, IBS patients reported reduced daily intake of overall calories (1828 vs 2139; p < 0.05), fat (65.4 g vs 81.4 g, p < 0.05), and lactose (8.2 g vs 12.8 g, p < 0.01). No differences were found between IBS and HC in screening for disordered eating patterns or BMI, though IBS patients endorsed using potentially unhealthy eating behaviors in an attempt to control symptoms. Conclusions & Inferences Eating-associated symptoms are very common in adolescents with IBS and associated with changes in eating behaviors and dietary composition. They do not appear to change BMI and risk for eating disorders. More research is needed to guide adolescents with IBS in making appropriate dietary changes to control EASs.



• Dietary history (retrospective questioning of usual dietary intake; 
by 24 h recall; or by a 3–7 day documented food record) 

⇒ detection of normal dietary variation, for example, on 
weekends compared with weekdays, meal pattern and portions,  
food variety, snacking between meals 

⇒ an estimated energy, macronutrient and micronutrient intake 
should be ascertained

• 67% of patients under-report their intake compared with both 
weighed food record and energy intake calculated to basal metabolic 
rate. Moreover, patients with a BMI >30 kg/m2 seem to under-report 
to a greater degree than those of normal weight

Relatore
Note di presentazione
The current general interest in the use of food choice or diet in maintaining good health and in preventing and treating disease also applies to patients with IBD, who often follow poor or nutritionally challenging dietary plans. Unfortunately, dietary advice plays only a minor part in published guidelines for management of IBD, which sends a message that diet is not of great importance. However, a considerable evidence base supports a focused and serious attention to nutrition and diet in patients with IBD. In this Review, a step-wise approach in the evaluation and management of these patients is proposed. First, dietary intake and eating habits as well as current nutritional state should be documented, and corrective measures instituted. Secondly, dietary strategies as primary or adjunctive therapy for the reduction of inflammation and/or prevention of relapse of IBD should be seriously contemplated. Thirdly, use of diet to improve symptoms or lessen the effects of complications should be considered. Finally, dietary advice regarding disease prevention should be discussed when relevant. An increasing need exists for applying improved methodologies into establishing the value of current and new ways of using food choice as a therapeutic and preventive tool in IBD.



Relatore
Note di presentazione
Nutrient alterations are commonplace in patients with inflammatory bowel disease.The etiology for these alterations is multifactorial. Nutrition assessment is the first step in successful nutrition management of any patient with gastrointestinal disease. Nutritional goals include assisting with nutrition risk, identifying macronutrient and micronutrient needs and implementing a nutrition plan to meet those needs. This article addresses many of the nutrition issues currently facing clinicians including: oral, enteral and parenteral nutrition, common vitamin/mineral deficiencies, medium chain triglycerides and nutrition as primary and supportive therapy.
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• Dietary history

• Nutritional status evaluation: 
• anthropometry (minimum: BMI)
• protein status (minimum: visual assessment of skeletal muscle mass)
• energy status (minimum: assessment of subcutaneous fat stores), 

laboratory assessment (negative acute-phase proteins albumin, 
prealbumin and transferrin)

• Undernutrition is common in active IBD due to any combination 
of anorexia or poor dietary intake associated with being unwell, 
increased nutritional requirements resulting from inflammation 
and impairment of nutrient absorption related to small bowel 
inflammatory disease

Relatore
Note di presentazione
The current general interest in the use of food choice or diet in maintaining good health and in preventing and treating disease also applies to patients with IBD, who often follow poor or nutritionally challenging dietary plans. Unfortunately, dietary advice plays only a minor part in published guidelines for management of IBD, which sends a message that diet is not of great importance. However, a considerable evidence base supports a focused and serious attention to nutrition and diet in patients with IBD. In this Review, a step-wise approach in the evaluation and management of these patients is proposed. First, dietary intake and eating habits as well as current nutritional state should be documented, and corrective measures instituted. Secondly, dietary strategies as primary or adjunctive therapy for the reduction of inflammation and/or prevention of relapse of IBD should be seriously contemplated. Thirdly, use of diet to improve symptoms or lessen the effects of complications should be considered. Finally, dietary advice regarding disease prevention should be discussed when relevant. An increasing need exists for applying improved methodologies into establishing the value of current and new ways of using food choice as a therapeutic and preventive tool in IBD.



CANT-Z. 515 idrovolante quadrimotore a galleggianti (motori Piaggio P. XII 
R.C. 35, 1.500 CV. al decollo e 1.350 in quota); primo volo 15.10.1940

Relatore
Note di presentazione
La realizzazione di un idrovolante quadrimotore venne fortemente voluta dal Consiglio d’Amministrazione dei CRDA che prevedevano un sensibile incremento dei traffici aerei verso l’America del Sud, posizione ribadita nella relazione d’esercizio presentata agli azionisti il 28 settembre 1937. Sulla base di queste indicazioni l’ing. Zappata sviluppò un grosso idrovolante quadrimotore a galleggianti (che sarebbe stato il suo ultimo aereo progettato e costruito a Monfalcone), ad ala bassa a sbalzo, praticabile all’interno attraverso un condotto per il controllo dei motori in volo. La costruzione era internamente metallica (duralluminio) e in fusoliera trovavano posto, oltre all’equipaggio, 48 passeggeri nella versione ad alta densità (ma ospitati in poltrone ben più ampie e comode di quelle oggi utilizzati dai jet di linea in classe executive) e 16 nella sistemazione di lusso (che prevedeva anche 16 cuccette). L’accesso alla cabina passeggeri avveniva tramite il consueto portello laterale o attraverso una più comoda scala abbassabile incorporata nella parte terminale della fusoliera, soluzione già adottata dal geniale progettista sul CANT-Z. 515 e ripresa nel dopoguerra da numerosi jet commerciali, Caravelle e DC-9 in primis. Nonostante la succitata decisione presa dalla Direzione Sperimentale dell’Ala Littoria in favore dei velivoli terrestri, il 30 settembre 1938 confermò il suo interesse per la realizzazione in tempi brevi del CANT-Z. 511A (così denominato per Atlantico). Il contratto fu definito il successivo 13 ottobre, con il finanziamento di un primo prototipo da parte della Direzione Generale delle Costruzioni Aeronautiche al prezzo di 7.690.000 lire, su un requisito iniziale che prevedeva la realizzazione di cinque macchine. Successivamente, allo scopo di evitare qualsiasi possibilità di interruzione dello sviluppo di quello che all’epoca appariva già come la più importante realizzazione aeronautica italiana di ogni tempo quali la perdita del prototipo o altri inconvenienti gravi, il Capo di Stato Maggiore della Regia, gen. Valle, autorizzò personalmente il 28 febbraio 1939 la DGCA a finanziare la costruzione di un secondo prototipo a un prezzo stabilito in 6.664.500 lire, di cui 4.000.000 a carico della Direzione Generale dell’Aviazione Civile. La costruzione delle strutture della macchina procedette con regolarità, malgrado la miriade di problemi grandi e piccoli collegati al suo sviluppo, mentre la scelta dei motori era decisamente in fase di stagnazione, non essendo disponibile alcun propulsore di costruzione nazionale di potenza adeguata. Quello prescelto in fase di progetto, l’Alfa Romeo 35 R.C. Tornado era in gravissimo ritardo sui tempi previsti per la sua realizzazione, afflitto da continui problemi di funzionamento, talmente seri da portare successivamente al suo abbandono. Il 27 dicembre i CRDA richiesero l’autorizzazione all’acquisto di sei Wright Cyclone R-2600 A da 1300 CV., autorizzazione concessa due giorni dopo dal generale Pericolo (il successore di Valle). Le trattative per l’acquisto si risolsero con un nulla di fatto nella successiva primavera. Alla fine si optò per i Piaggio P. XII R.C. 35, resisi nel frattempo disponibili e capaci di 1.500 CV. al decollo e 1.350 in quota. Finalmente completato con tali unità motrici, il CANT-Z. 511A effettuò il suo primo volo a guerra ormai iniziata, il 15 ottobre 1940. Seguirono i consueti voli di collaudo che non rilevarono particolari “difetti di dentizione” o anomalie, salvo una eccessiva elasticità dei leveraggi, problema la cui risoluzione comportò il fermo del velivolo a terra per quasi tre mesi. Nell’aprile del 1941 l’apertura del fronte jugoslavo consigliò lo spostamento del velivolo nella laguna occidentale di Grado. Terminate le prove previste presso la ditta costruttrice, a partire dal 21 febbraio 1942 iniziarono le prove ufficiali di accettazione richieste dagli enti militari e civili, nel corso delle quali venne ravvisata la necessità di allungare gli “scarponi” e sostituire con tre nuove unità i motori Piaggio, che sotto sforzo avevano evidenziato svariati difetti. Il 22 maggio 1942 Stoppani trasferì il 511 al Centro Sperimentale Idrovolanti di Vigna di Valle. Dato il periodo, per l’aereo venne prospettati diversi impieghi militari potendosi, anche sfruttare la grande cabina passeggeri, mai allestita. Nessuna di questi programmi trovo concreta applicazione, ma fra tutti merita una menzione le azioni previste su New York, con partenza prevista dall’idroscalo di Bordeaux, dal cui porto militare operavano già i sommergibili di Betasom. La scelta non era casuale, in primo luogo perché la città rappresentava il punto attrezzato più vicino alla costa atlantica degli Stati Uniti e secondariamente perché l’idrovolante non aveva la necessaria autonomia per il volo di andata e ritorno e quindi era previsto un doppio appuntamento in pieno Atlantico con un sommergibile rifornitore. A parte le sicuramente sottostimate difficoltà di realizzazione, con mantenimento del silenzio radio di tale operazione, secondo i piani elaborati dallo Stato Maggiore il 511 avrebbe dovuto effettuare un bombardamento con un carico notevole di bombe sulla città. Data la natura puramente dimostrativa dell’operazione, si preferì ripiegare prima sul lancio di un carico di arance assicurate singolarmente a un miniparacadute e poi, ripensando al volo su Vienna, al lancio di manifestini tricolori. Non se ne fece nulla e l’8 settembre sorprese il CANT-Z. 511A alla fonda sul lago di Bracciano. Per evitare che cadesse in mano ai tedeschi, il personale della base provvide ad affondarlo forando ripetutamente i galleggianti a colpi di piccone. Intanto a Monfalcone si procedeva lentamente alla costruzione del secondo esemplare, destinato a essere completato come macchina per impiego militare e come dotato  di 5 postazioni difensive con armi da 7,7 mm. Il velivolo, pronto all’84% venne gravemente danneggiato durante il bombardamento del Cantiere eseguito dalla RAF il 19 marzo 1944. I tedeschi ne decisero l’immediata demolizione e tutto il prezioso duralluminio recuperato inviato in Germania. Finiva così mestamente la storia del più grande velivolo realizzato in Italia durante il periodo bellico e del più grande idrovolante a galleggianti mai costruito al mondo.
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