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Inflammatory bowel diseases (IBD) are chronic relapsing diseases of unknown origin affecting the gastrointestinal tract.

Diet is one of the key factors.
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1. Introduction

Diet is one of the key factors in their pathogenesis and outcome, since it could have a pro-inflammatory effect . Notably,

the incidence of IBD worldwide has significantly increased in the last decades , and it could be related to differences in

lifestyle, including the adoption of a western diet, characterized by high amounts of proteins and saturated fats, in

concomitance with low amounts of vegetables, fibers, and fruits .

Patients with IBD are particularly aware of the dietary influence on their disease, since approximately 70% of them think

that diet could influence their condition , 60% consider diet to play a major role in inducing a relapse , and 16% are

convinced that diet could initiate the disease . Interestingly, in order to modify their dietary habits, patients frequently

tend to avoid certain foods rather than increasing the intake of dietary components with presumably more beneficial

properties .

Several dietary factors have been suggested to have a potential causative role in IBD . On the other hand, diet

components may have therapeutic implications, being able to correct nutritional deficiencies as well as to exert anti-

inflammatory properties .

However, although in recent years, clinical and experimental research significantly increased the therapeutic

armamentarium , few data are currently available for dietary suggestions. Some guidelines included specific formula

diets as induction or adjunctive therapy for Crohn’s disease (CD), while there is no specific recommendation for ulcerative

colitis (UC) .

2. Nutrition in IBD Pathogenesis

IBD are multifactorial diseases in which genetic predisposition, altered immune system, dysbiosis, and environmental

factors contribute to disease onset and recurrence .

In the last decades, the incidence of IBD in developing countries, but not in the Western world, increased significantly:

Since genetic changes manifest over large time frames, external factors have been called into question . Migrants from

low- to high-prevalence regions tend to acquire a “high-prevalence” pattern of IBD onset in two generations . The

adoption of a low-fiber diet, rich in saturated fats, refined sugars, processed foods, associated with a diet-induced gut

dysbiotic profile, appears to play a major role in the link between environment and inflammation .

2.1. Fat and IBD

2.1.1. Saturated Fats

Saturated fats are found mainly in animal products, such as meat and dairy products.

In-vivo studies in animal models found that a diet rich in high saturated fats promotes chronic inflammation , although

the mechanism is still unknown. One explanation is that the amino acid taurine, present in saturated fats, linked to bile

acids, seems to increase substrate availability for sulfur-reducing bacteria like Bilophila Wadsworthia, highly prevalent in

the dysbiotic microbiota of IBD patients. Furthermore, Muhomah et al.  found that saturated fats are able to reduce the

level of secretory immunoglobulin (sIg) A, altering the immune response to intestinal microbiota.
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In addition to the risk of developing IBD, a diet rich in saturated fatty acids seems to increase the relapse risk, particularly

in UC .

2.1.2. Polyunsaturated Fats (Omega-3)

Omega-3 fats, contained in olive oil, are powerful antioxidants and are associated with a lower risk of IBD, both in UC 

, as well as CD: Children that consume a diet rich in omega-3 fats are at lower risk of CD development .

2.2. Red Meat and IBD

The consumption of red meat, due to its high content of saturated fat and cooking method, has been linked to an higher

risk of colon cancer and inflammation . Red meat is metabolized by intestinal bacteria with production of branched-

chain amino acids and toxic elements like hydrogen sulfide, nitrous compounds, amines, and ammonia that induce DNA

damage of eucaryotic cells and promote colon inflammation in murine models . Notably, large epidemiological data

confirmed the association between high consumption of red meat and risk of IBD development, in particular UC , where

it was found to affect also the relapse risk .

2.3. Sugars and IBD

Sugars are part of everyone’s diet. The modern diets are rich in sugar; chocolate, cookies, cakes, ice creams, fruit

punches, energy drinks, soft drinks, iced tea, and lemonade contribute to the “pandemic” of obesity, diabetes, and

steatosis that plagues the western world . Sucrose, a disaccharide composed of monosaccharides fructose and

glucose, is the most common sugar found in processed foods. Many studies have linked high sugar intake with IBD

incidence .

The pathogenic mechanism that links high sugar intake with the onset of IBD is not fully elucidated. A possible explanation

is a reduction of intestinal mucus . A sugar-rich diet favors the increase of Akkermansia muciniphila, a mucolytic

bacterium. The mucus layer separates luminal bacteria from intestinal epithelium: A thinner mucus layer allows bacteria to

come in contact with the epithelial cells, eliciting an inflammatory response. In addition, this type of diet increases the

percentage of pro-inflammatory Sutterellaceae and Marinilabiliaceae, which induce bowel inflammation , and reduce

bacteria with anti-inflammatory properties like Lachnospiraceae and Lactobacillaceae, able to produce the short-chain

fatty acid (SCFA) butyrate, the main anergy source of enterocytes .

2.4. Fiber and IBD

In contrast to eastern and African diets, the western diet is low in fiber. Butyrate-producing bacteria, like those belonging

to Bacteroidetes and Firmicutes phylum, exert their anti-inflammatory activity metabolizing dietary fibers: A low-fiber diet

leads to reduced production of butyrate, which acts as a negative regulator of pro-inflammatory pathways and enhances

the intestinal barrier function ; this, in turn, increased the risk of IBD onset . When substrate is scarce, intestinal

bacteria use the intestinal mucus as a nutrient, which leads to inflammation through close contact between bacteria and

the epithelial layer . Long-term intake of fibers from fruit has been shown to be protective against the development of

CD, but not of UC .

The benefit of fibers in IBD remission is uncertain. Brotherton et al.  found that a low fiber consumption in CD during

remission is associated with a higher risk of clinical relapse, but in the case of stricturing CD, the consumption of dietary

fibers could precipitate obstruction.

2.5. Nuts and IBD

A diet rich in nuts and dried fruits, due to their high content of omega-3 fatty acids, fibers, and antioxidants, has been

shown to decrease the cardiometabolic and inflammatory risk; the beneficial effects on health include reduced risk of

cancer, diabetes, neurological diseases . A diet rich in walnuts protects mice from dextran sulfate sodium (DSS)-

induced colitis . The mechanism of action seems to be a decrease of macrophages activation, reduction in the

production of pro-inflammatory cytokines like IL-6, IL-8, IL-1α, tumor necrosis factor (TNF), and an increase of anti-

inflammatory cytokine IL-10.

2.6. Vitamin D and IBD

The health benefits of vitamin D are pleiotropic and include bone health, modulation of the immune system, antimicrobial

protection, and mucosal integrity . Deficiency of vitamin D is common in patients affected by IBD, in particular CD, due

to malabsorption, and is worsened by reduced sunlight exposure and steroid treatment .
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The positive effects of vitamin D are related to the improvement of epithelial barrier function  T-cells development,

production of anti-inflammatory cytokines, and modulation on both innate and adaptive immunity , but even to

antimicrobial peptides secretion . In in vivo experiments, inadequate dietary intake of vitamin D promotes colitis

development . One possible explanation for this observation is that vitamin D deficiency produces intestinal dysbiosis,

with a reduction of bacteria with anti-inflammatory properties (e.g., Firmicutes) and an increase in pathobiontic bacteria

(e.g., Bacteroides and Proteobacteria) . Moreover, even clinical observations have frequently found a link between low

levels of vitamin D and a more aggressive course of IBD .

2.7. Emulsifiers and IBD

The western diet contains large amounts of emulsifiers, widely used in processed food to improve food appearance,

texture, and palatability due to their intrinsic properties. Emulsifiers affect the gut microbiota, disrupt the mucosal barrier,

and promote inflammation; in mice models, they induce metabolic syndrome, colitis, and translocation of Escherichia coli
.

References

1. Chapman-Kiddell, C.A.; Davies, P.S.; Gillen, L.; Radford-Smith, G.L. Role of diet in the development of inflammatory bo
wel disease. Inflamm. Bowel Dis. 2010, 16, 137–151.

2. Garcia-Lopez, S. Epidemiology, follow-up, monitoring and other aspects of inflammatory bowel disease. Gastroenterol.
Hepatol. 2015, 38 (Suppl. 1), 32–38.

3. Park, J.; Cheon, J.H. Incidence and Prevalence of Inflammatory Bowel Disease across Asia. Yonsei Med. J. 2021, 62,
99–108.

4. Schreiner, P.; Martinho-Grueber, M.; Studerus, D.; Vavricka, S.R.; Tilg, H.; Biedermann, L.; on behalf of Swiss Ibdnet, a
n Official Working Group of the Swiss Society of Gastroenterology. Nutrition in Inflammatory Bowel Disease. Digestion
2020, 101 (Suppl. 1), 120–135.

5. Holt, D.Q.; Strauss, B.J.; Moore, G.T. Patients with inflammatory bowel disease and their treating clinicians have differe
nt views regarding diet. J. Hum. Nutr. Diet. Off. J. Br. Diet. Assoc. 2017, 30, 66–72.

6. Casanova, M.J.; Chaparro, M.; Molina, B.; Merino, O.; Batanero, R.; Duenas-Sadornil, C.; Robledo, P.; Garcia-Albert,
A.M.; Gomez-Sanchez, M.B.; Calvet, X.; et al. Prevalence of Malnutrition and Nutritional Characteristics of Patients wit
h Inflammatory Bowel Disease. J. Crohn’s Colitis 2017, 11, 1430–1439.

7. Zallot, C.; Quilliot, D.; Chevaux, J.B.; Peyrin-Biroulet, C.; Gueant-Rodriguez, R.M.; Freling, E.; Collet-Fenetrier, B.; Willi
et, N.; Ziegler, O.; Bigard, M.A.; et al. Dietary beliefs and behavior among inflammatory bowel disease patients. Inflam
m. Bowel Dis. 2013, 19, 66–72.

8. De Vries, J.H.M.; Dijkhuizen, M.; Tap, P.; Witteman, B.J.M. Patient’s Dietary Beliefs and Behaviours in Inflammatory Bo
wel Disease. Dig. Dis. 2019, 37, 131–139.

9. Cashman, K.D.; Shanahan, F. Is nutrition an aetiological factor for inflammatory bowel disease? Eur. J. Gastroenterol.
Hepatol. 2003, 15, 607–613.

10. Campos, F.G.; Waitzberg, D.L.; Teixeira, M.G.; Mucerino, D.R.; Kiss, D.R.; Habr-Gama, A. Pharmacological nutrition in i
nflammatory bowel diseases. Nutr. Hosp. 2003, 18, 57–64.

11. Bertani, L.; Mumolo, M.G.; Tapete, G.; Albano, E.; Baiano Svizzero, G.; Zanzi, F.; Ceccarelli, L.; Bellini, M.; Marchi, S.;
Costa, F. Fecal calprotectin: Current and future perspectives for inflammatory bowel disease treatment. Eur. J. Gastroe
nterol. Hepatol. 2020.

12. Carter, M.J.; Lobo, A.J.; Travis, S.P.; Ibd Section, B.S. Guidelines for the management of inflammatory bowel disease in
adults. Gut 2004, 53 (Suppl. 5), V1–V16.

13. Fiocchi, C. Inflammatory Bowel Disease: Complexity and Variability Need Integration. Front. Med. 2018, 5, 75.

14. Ko, Y. Inflammatory bowel disease environmental risk factors versus genetics based on migration epidemiological studi
es. J. Gastroenterol. Hepatol. 2018, 33 (Suppl. 3), 22.

15. Mentella, M.C.; Scaldaferri, F.; Pizzoferrato, M.; Gasbarrini, A.; Miggiano, G.A.D. Nutrition, IBD and Gut Microbiota: A R
eview. Nutrients 2020, 12, 944.

16. Devkota, S.; Wang, Y.; Musch, M.W.; Leone, V.; Fehlner-Peach, H.; Nadimpalli, A.; Antonopoulos, D.A.; Jabri, B.; Chan
g, E.B. Dietary-fat-induced taurocholic acid promotes pathobiont expansion and colitis in Il10−/− mice. Nature 2012, 48
7, 104–108.

[48]

[49]

[50]

[51]

[52]

[53][54][55]

[56][57]



17. Muhomah, T.A.; Nishino, N.; Katsumata, E.; Haoming, W.; Tsuruta, T. High-fat diet reduces the level of secretory immun
oglobulin A coating of commensal gut microbiota. Biosci. Microbiotafood Health 2019, 38, 55–64.

18. Barnes, E.L.; Nestor, M.; Onyewadume, L.; de Silva, P.S.; Korzenik, J.R.; Investigators, D. High Dietary Intake of Specif
ic Fatty Acids Increases Risk of Flares in Patients with Ulcerative Colitis in Remission during Treatment with Aminosalic
ylates. Clin. Gastroenterol. Hepatol. 2017, 15, 1390–1396.

19. John, S.; Luben, R.; Shrestha, S.S.; Welch, A.; Khaw, K.T.; Hart, A.R. Dietary n-3 polyunsaturated fatty acids and the a
etiology of ulcerative colitis: A UK prospective cohort study. Eur. J. Gastroenterol. Hepatol. 2010, 22, 602–606.

20. Ananthakrishnan, A.N.; Khalili, H.; Konijeti, G.G.; Higuchi, L.M.; de Silva, P.; Fuchs, C.S.; Willett, W.C.; Richter, J.M.; C
han, A.T. Long-term intake of dietary fat and risk of ulcerative colitis and Crohn’s disease. Gut 2014, 63, 776–784.

21. Amre, D.K.; D’Souza, S.; Morgan, K.; Seidman, G.; Lambrette, P.; Grimard, G.; Israel, D.; Mack, D.; Ghadirian, P.; Desl
andres, C.; et al. Imbalances in dietary consumption of fatty acids, vegetables, and fruits are associated with risk for Cr
ohn’s disease in children. Am. J. Gastroenterol. 2007, 102, 2016–2025.

22. Ge, J.; Han, T.J.; Liu, J.; Li, J.S.; Zhang, X.H.; Wang, Y.; Li, Q.Y.; Zhu, Q.; Yang, C.M. Meat intake and risk of inflammat
ory bowel disease: A meta-analysis. Turk. J. Gastroenterol. 2015, 26, 492–497.

23. Lewin, M.H.; Bailey, N.; Bandaletova, T.; Bowman, R.; Cross, A.J.; Pollock, J.; Shuker, D.E.; Bingham, S.A. Red meat e
nhances the colonic formation of the DNA adduct O6-carboxymethyl guanine: Implications for colorectal cancer risk. Ca
ncer Res. 2006, 66, 1859–1865.

24. Le Leu, R.K.; Young, G.P.; Hu, Y.; Winter, J.; Conlon, M.A. Dietary red meat aggravates dextran sulfate sodium-induced
colitis in mice whereas resistant starch attenuates inflammation. Dig. Dis. Sci. 2013, 58, 3475–3482.

25. Jantchou, P.; Morois, S.; Clavel-Chapelon, F.; Boutron-Ruault, M.C.; Carbonnel, F. Animal protein intake and risk of infl
ammatory bowel disease: The E3N prospective study. Am. J. Gastroenterol. 2010, 105, 2195–2201.

26. Jowett, S.L.; Seal, C.J.; Pearce, M.S.; Phillips, E.; Gregory, W.; Barton, J.R.; Welfare, M.R. Influence of dietary factors
on the clinical course of ulcerative colitis: A prospective cohort study. Gut 2004, 53, 1479–1484.

27. Lee, G.; Han, J.H.; Maeng, H.J.; Lim, S. Three-Month Daily Consumption of Sugar-Sweetened Beverages Affects the Li
ver, Adipose Tissue, and Glucose Metabolism. J. Obes. Metab. Syndr. 2020, 29, 26–38.

28. Martini, G.A.; Brandes, J.W. Increased consumption of refined carbohydrates in patients with Crohn’s disease. Klin. Wo
chenschr. 1976, 54, 367–371.

29. Jarnerot, G.; Jarnmark, I.; Nilsson, K. Consumption of refined sugar by patients with Crohn’s disease, ulcerative colitis,
or irritable bowel syndrome. Scand. J. Gastroenterol. 1983, 18, 999–1002.

30. Mayberry, J.F.; Rhodes, J.; Newcombe, R.G. Increased sugar consumption in Crohn’s disease. Digestion 1980, 20, 323
–326.

31. Matsui, T.; Iida, M.; Fujishima, M.; Imai, K.; Yao, T. Increased sugar consumption in Japanese patients with Crohn’s dis
ease. Gastroenterol. Jpn. 1990, 25, 271.

32. Khan, S.; Waliullah, S.; Godfrey, V.; Khan, M.A.W.; Ramachandran, R.A.; Cantarel, B.L.; Behrendt, C.; Peng, L.; Hoope
r, L.V.; Zaki, H. Dietary simple sugars alter microbial ecology in the gut and promote colitis in mice. Sci. Transl. Med. 20
20, 12.

33. Hiippala, K.; Kainulainen, V.; Kalliomaki, M.; Arkkila, P.; Satokari, R. Mucosal Prevalence and Interactions with the Epith
elium Indicate Commensalism of Sutterella spp. Front. Microbiol. 2016, 7, 1706.

34. Frank, D.N.; St Amand, A.L.; Feldman, R.A.; Boedeker, E.C.; Harpaz, N.; Pace, N.R. Molecular-phylogenetic characteri
zation of microbial community imbalances in human inflammatory bowel diseases. Proc. Natl. Acad. Sci. USA 2007, 10
4, 13780–13785.

35. Vernero, M.; De Blasio, F.; Ribaldone, D.G.; Bugianesi, E.; Pellicano, R.; Saracco, G.M.; Astegiano, M.; Caviglia, G.P. T
he Usefulness of Microencapsulated Sodium Butyrate Add-On Therapy in Maintaining Remission in Patients with Ulcer
ative Colitis: A Prospective Observational Study. J. Clin. Med. 2020, 9, 3941.

36. Goncalves, P.; Araujo, J.R.; Di Santo, J.P. A Cross-Talk between Microbiota-Derived Short-Chain Fatty Acids and the H
ost Mucosal Immune System Regulates Intestinal Homeostasis and Inflammatory Bowel Disease. Inflamm. Bowel Dis.
2018, 24, 558–572.

37. Desai, M.S.; Seekatz, A.M.; Koropatkin, N.M.; Kamada, N.; Hickey, C.A.; Wolter, M.; Pudlo, N.A.; Kitamoto, S.; Terrapo
n, N.; Muller, A.; et al. A Dietary Fiber-Deprived Gut Microbiota Degrades the Colonic Mucus Barrier and Enhances Pat
hogen Susceptibility. Cell 2016, 167, 1339–1353.

38. Ananthakrishnan, A.N.; Khalili, H.; Konijeti, G.G.; Higuchi, L.M.; de Silva, P.; Korzenik, J.R.; Fuchs, C.S.; Willett, W.C.;
Richter, J.M.; Chan, A.T. A prospective study of long-term intake of dietary fiber and risk of Crohn’s disease and ulcerati



ve colitis. Gastroenterology 2013, 145, 970–977.

39. Ananthakrishnan, A.N.; Khalili, H.; Song, M.; Higuchi, L.M.; Richter, J.M.; Nimptsch, K.; Wu, K.; Chan, A.T. High School
Diet and Risk of Crohn’s Disease and Ulcerative Colitis. Inflamm. Bowel Dis. 2015, 21, 2311–2319.

40. Andersen, V.; Olsen, A.; Carbonnel, F.; Tjonneland, A.; Vogel, U. Diet and risk of inflammatory bowel disease. Dig. Liver
Dis. 2012, 44, 185–194.

41. Andersen, V.; Chan, S.; Luben, R.; Khaw, K.T.; Olsen, A.; Tjonneland, A.; Kaaks, R.; Grip, O.; Bergmann, M.M.; Boeing,
H.; et al. Fibre intake and the development of inflammatory bowel disease: A European prospective multi-centre cohort
study (EPIC-IBD). J. Crohn’s Colitis 2018, 12, 129–136.

42. Milajerdi, A.; Ebrahimi-Daryani, N.; Dieleman, L.A.; Larijani, B.; Esmaillzadeh, A. Association of Dietary Fiber, Fruit, and
Vegetable Consumption with Risk of Inflammatory Bowel Disease: A Systematic Review and Meta-Analysis. Adv. Nutr.
2020.

43. Brotherton, C.S.; Martin, C.A.; Long, M.D.; Kappelman, M.D.; Sandler, R.S. Avoidance of Fiber Is Associated with Great
er Risk of Crohn’s Disease Flare in a 6-Month Period. Clin. Gastroenterol. Hepatol. 2016, 14, 1130–1136.

44. Hayes, D.; Angove, M.J.; Tucci, J.; Dennis, C. Walnuts (Juglans regia) Chemical Composition and Research in Human
Health. Crit. Rev. Food Sci. Nutr. 2016, 56, 1231–1241.

45. Nakanishi, M.; Matz, A.; Klemashevich, C.; Rosenberg, D.W. Dietary Walnut Supplementation Alters Mucosal Metabolit
e Profiles during DSS-Induced Colonic Ulceration. Nutrients 2019, 11, 1118.

46. Meza-Meza, M.R.; Ruiz-Ballesteros, A.I.; de la Cruz-Mosso, U. Functional effects of vitamin D: From nutrient to immun
omodulator. Crit. Rev. Food Sci. Nutr. 2020, 1–21.

47. Domislovic, V.; Vranesic Bender, D.; Barisic, A.; Brinar, M.; Ljubas Kelecic, D.; Rotim, C.; Novosel, M.; Matasin, M.; Krz
naric, Z. High Prevalence of Untreated and Undertreated Vitamin D Deficiency and Insufficiency in Patients with Inflam
matory Bowel Disease. Acta Clin. Croat. 2020, 59, 109–118.

48. Zhang, Y.G.; Wu, S.; Sun, J. Vitamin D, Vitamin D Receptor, and Tissue Barriers. Tissue Barriers 2013, 1.

49. Trochoutsou, A.I.; Kloukina, V.; Samitas, K.; Xanthou, G. Vitamin-D in the Immune System: Genomic and Non-Genomic
Actions. Mini Rev. Med. Chem. 2015, 15, 953–963.

50. Penna, G.; Adorini, L. 1 Alpha,25-dihydroxyvitamin D3 inhibits differentiation, maturation, activation, and survival of den
dritic cells leading to impaired alloreactive T cell activation. J. Immunol. 2000, 164, 2405–2411.

51. Ooi, J.H.; Li, Y.; Rogers, C.J.; Cantorna, M.T. Vitamin D regulates the gut microbiome and protects mice from dextran s
odium sulfate-induced colitis. J. Nutr. 2013, 143, 1679–1686.

52. Lagishetty, V.; Misharin, A.V.; Liu, N.Q.; Lisse, T.S.; Chun, R.F.; Ouyang, Y.; McLachlan, S.M.; Adams, J.S.; Hewison,
M. Vitamin D deficiency in mice impairs colonic antibacterial activity and predisposes to colitis. Endocrinology 2010, 15
1, 2423–2432.

53. Ananthakrishnan, A.N.; Cagan, A.; Gainer, V.S.; Cai, T.; Cheng, S.C.; Savova, G.; Chen, P.; Szolovits, P.; Xia, Z.; De Ja
ger, P.L.; et al. Normalization of plasma 25-hydroxy vitamin D is associated with reduced risk of surgery in Crohn’s dise
ase. Inflamm. Bowel Dis. 2013, 19, 1921–1927.

54. Ulitsky, A.; Ananthakrishnan, A.N.; Naik, A.; Skaros, S.; Zadvornova, Y.; Binion, D.G.; Issa, M. Vitamin D deficiency in p
atients with inflammatory bowel disease: Association with disease activity and quality of life. J. Parenter. Enter. Nutr. 20
11, 35, 308–316.

55. Ham, N.S.; Hwang, S.W.; Oh, E.H.; Kim, J.; Lee, H.S.; Park, S.H.; Yang, D.H.; Ye, B.D.; Byeon, J.S.; Myung, S.J.; et al.
Influence of Severe Vitamin D Deficiency on the Clinical Course of Inflammatory Bowel Disease. Dig. Dis. Sci. 2021, 6
6, 587–596.

56. Roberts, C.L.; Keita, A.V.; Duncan, S.H.; O’Kennedy, N.; Soderholm, J.D.; Rhodes, J.M.; Campbell, B.J. Translocation
of Crohn’s disease Escherichia coli across M-cells: Contrasting effects of soluble plant fibres and emulsifiers. Gut 2010,
59, 1331–1339.

57. Chassaing, B.; Koren, O.; Goodrich, J.K.; Poole, A.C.; Srinivasan, S.; Ley, R.E.; Gewirtz, A.T. Dietary emulsifiers impact
the mouse gut microbiota promoting colitis and metabolic syndrome. Nature 2015, 519, 92–96.

Retrieved from https://encyclopedia.pub/entry/history/show/27053


