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Abstract

The celiac disease is a lifelong problem where many intestinal and extra intestinal symptoms are manifested. The causes and
evolution of the microbial flora of the celiac is discussed with the vision of future approach.
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Introduction

Celiac disease is a lifelong immune-mediated, multisystem disorder that may develop in genetically predisposed individuals when
exposed to dietary gluten. It occurs in individuals carrying the HLA class Il haplotype DQ2 or DQ8 [1]. It is characterized by elevated titers
of celiac-specific autoantibodies, and inflammatory enteropathy with a wide range of gastrointestinal and extra-intestinal manifestations
[2]. There is dysbiosis of the microbial flora with villus atrophy and lymphocytes in the villous architecture [3]. The dictionary definition
of celiac disease (CD) is: a disease in which the small intestine is hypersensitive to gluten, leading to difficulty in digesting food, caused
by gluten or its family.

Gluten is a heterogeneous compound protein, composed of glutenin (alcohol-insoluble fraction), and gliadin (alcohol-soluble fraction)
found in cereals such as wheat, barley, and rye which causes dough elasticity. As little as 50 mg of gluten (1/100th a slice of bread) can

trigger disease in susceptible people [4]. Gluten is almost everywhere, found in any wheat product or related to gliadin.

The pathogenesis of the disease is a combination of three main factors: genetic, environmental and immunological. The combination
of all plays a crucial role in the evolution of the disease [5]. Host genetic background (HLA-DQ2 or DQ8 and other non-HLA genes); which
includes, higher incidence in 1st degree relatives [6], external trigger (gluten), and environmental cofactors (such as intestinal pathogens,
infant-feeding practices, immune-modulatory drugs and antibiotics) alter gut microbiota composition mainly in the neonatal period lead-
ing to microbial imbalance and dysbiosis [7,8]. The glutamine-rich proteins cannot be completely digested by the endogenous peptidases;
hence, residual peptides initiate a cascade damage in the small intestine within the lamina propria with villus atrophy and cell infiltration

(lymphocytes) in various degrees [9].

The microbiome consist of all the microbes within us and living in our body, they out number our cells of the body by 10 times, this

means that their genomes exceed more than our genes by 100 times [10].

Lately, the microbiome is considered as an organ by itself like any other organ of our body, it has immunological and bioreactor and
enzymatic capabilitie

The commensal microbiome of the intestine (Microbial flora) provides the body with nutritional benefits, produces essential amino
acids and vitamins of metabolic benefits, degrades complex polysaccharides from dietary fibers, and helps in the formation of short fatty
acid. It has an immunologic effect in shaping the host immune system and protective effect in fighting against pathogenic microorganisms

[11]. Normal gut microbiome in healthy subject is in symbiosis and hemostasis.
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Changes in the microbial flora or microbiota composition may have a role in the pathogenesis of celiac disease and could be one of the

factors in its evolution. Its effect could be more than the diet-genetic interaction [2,12].

For the celiac disease to develop we need the genes, the wrong food (gliadin) to eat and the microbiome dysbiosis in order to complete
the picture of the evolution of CD with its inflammatory cascade. Microbiome dysbiosis or microbial flora alteration is now considered as
a risk factor mainly if it happens during the first year of life, depending on type of feeding, “breast or bottle”, time and amount of gluten

introduction “the earlier the higher”, and if it is associated with recurrent intestinal infections [13,14].

The changes in the composition of the intestinal flora have been detected in children and adults with active celiac disease. There is
decreases in the abundance of Firmicutes spp, Bifidobacterium the anti-inflammatory bacteria and increases in Proteobacteria spp, these

bacteria alter the metabolic function by decreasing the concentration of protective short-chain fatty acids of the microbiota [15-17].

Children born by cesarean section have unbalanced microbiome where Bacteroides and Clostridia are increased, they are more likely

to encounter and develop celiac disease if other factors are present too [18].

The unbalanced microbiome in children with CD included greater or lesser prevalence of certain bacterial species and reduction in

species diversity as mentioned before.

There is distinct atypical microbiome even in children who are genetically predisposed and not developed the disease yet, they differ
from their health sibling [19,20].

Due to the decreased number of symbiotic bacteria which is protective, the growth of pathobiont increases in the small intestine

(pathobiont are dormant pathogenic bacteria become active when there is dysbiosis).

The alteration of the intestinal microflora may cause massive damage to the duodenal mucosa in the small intestine since its pathogens
will release massive inflammatory cytokines. The proinflammatory marker and other cells -derived factor of the colonization of harm-
ful gram-negative bacteria are the result of the major component of the dysbiotic microflora. This will lead to loss of tolerance against

prolamins.

Moreover, some of these bacterium species show as biological marker and indicate the severity of the disease [21].

When the celiac disease is active there is decrease in certain microbes as Firmicutes spp. With an increase in Proteobacteria the more
of this dysbiosis the more the disease is active. More over the decrease in the good bacteria as Bifidobacterium, which have anti-inflam-
matory properties and the increase in the proportion of Bacteroides and Escherichia coli which have inflammatory cytokines, could be a

cause and a result of the severity of the disease

This altered changes in composition and diversity has an effect on metabolic function since it is the cause of the decrease of protective
short chain fatty acid of gut the microbial flora [15,16].

The reduction of the Bifidobacterium with or without the Lactobacillus species compared to the gram-negative bacteria which produce
inflammatory cytokine when the gliadin is ingested in celiac patient cause increase in interferon gamma (IFN-y), tumor necrosis factor
alpha (TNF-a), and interleukin 12 (IL-12) which are inflammatory by nature [22].

Some strains of Bifidobacterium genus protect against the inflammatory response and mucosal damage caused by gliadin peptides by

decreasing inflammatory cascade [23], exert immunoregulatory effects and reduce the release of the inflammatory cytokines IFN-y and

TNF-a and increasing interleukin 10 (IL-10) in peripheral blood mononuclear cells.
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Bifidobacterium lactis which is a probiotic provides mucosal protection by inhibiting the toxic effect of Gliadin when ingested on the

intestinal mucosa of the small intestine (on cell and villi) [24]. This prevents (intraepithelial lymphocytes) and atrophy of jejunal mucosa.

Adenovirus, hepatitis C virus, rotavirus and bacterial infections are capable of triggering and initiating or augmenting gut mucosal

responses to gluten and may play a role in the pathogenic mechanism of this disease [25].

The active celiac patient has higher harm full bacteria as Gram-negative bacteria: (Bacteroides, Prevotella, Escherichia coli) and lower

helpful bacteria as Gram-positive bacteria including the protective Lactobacilli and Bifidobacterium [26,27].

There is a difference in the bacterial composition in the duodenum with those who are treated by free gluten and those who are not
[28].

This seen also with infant who are breast fed, because of the protective bacteria in breast fed are higher than those bottle fed infants
with and without carrying HLA-DQ-2 haplotypes. Moreover, breast-feeding reduces the genotype-related differences in microbiota com-

position which may explain the protective role of breast milk in many disorders including CD [29].

To sum up, the main changes in the microbiome composition found in patients with CD compared to controls are the increase of:
Bacteroides, Proteobacteria, Prevotella, Haemophilus, Serratia, E. coli, Enterobacteriaceae, Staphylococcaceae, Klebsiella, Bacteroidetes,
Clostridium and the decrease of Lactobacilli, Bifidobacteria, Streptococcaceae, Firmicutes [21]. What is interesting is that this dysbiosis
was only partially normalized after gluten free diet introduced [27,28]. There are significant differences between the duodenal bacterial
composition of patients with newly diagnosed CD and that of treated patients maintained on gluten free diet. (The only effective treatment
of CD) which contributes partially to the restoration of the intestinal microbiome to normal healthy state because of the prevalence of

small intestine bacterial overgrowth which is considered as a potential cause for non-responsive CD [28,30].

Conclusion

Celiac disease (gluten-sensitive enteropathy), is an immune intestinal reaction to gluten, a protein found in wheat, barley and rye. It
is associated with the overgrowth of pathobionts and reduction of symbionts, thus leading to dysbiosis and passage of gliadin to Lumina
propria via tight junction and initiating inflammatory cascade. The consequence is the release of pro-inflammatory cytokines and other

cell-derived factors, resulting in destruction of the duodenal mucosa with mucosal villus atrophy.

CD promotes the colonization of harmful Gram negative and other bacteria and induces the known manifestation of the disease. The
severity of CD disease is associated with the diversity and composition of the microbiome and the presence of some bacterium species

that may be a biological marker of disease activity.

The manipulation of the microbial flora in CD patient may contribute the its evolution and etiopathogenesis as it could counter effect
the inflammatory cascade of the disease (e.g. via regulation of the cytokine network of pro-inflammatory and anti-inflammatory factors)

[31]. The hypothesis is the ability to prevent celiac disease by manipulating the microbiome to “bring it back to the right course”.
Could this be a possibility by “Probiotic or Fecal transplant?” [12].

Acknowledgement

To Miss Lubna Sinno at the research department for reviewing this article.
Bibliography
1. Mantegazza C. “Celiac Disease in Children: A Review”. International Journal of Digestive Diseases 1.1 (2015): 9.

2. Guandalini S and Assiri A. “Celiac disease: a review”. JAMA Pediatrics 168.3 (2014): 272-278.

Citation: Aziz Koleilat. “The Celiac and Microbiome”. EC Paediatrics 7.12 (2018): 1172-1176.


http://digestive-diseases.imedpub.com/celiac-disease-in-children-a-review.pdf
https://www.ncbi.nlm.nih.gov/pubmed/24395055

The Celiac and Microbiome

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

1175

Chang F. “Pathological and clinical significance of increased intraepithelial lymphocytes (IELs) in small bowel mucosa”. APMIS 113.6
(2005): 385-399.

Catassi C,, et al. “A prospective, double-blind, placebo-controlled trial to establish a safe gluten threshold for patients with celiac
disease”. American Journal of Clinical Nutrition 85.1 (2007): 160-166.

Murch S, et al. “Joint BSPGHAN and Coeliac UK guidelines for the diagnosis and management of coeliac disease in children”. Archives
of Disease in Childhood 98.10 (2013): 806- 811.

Ediger TR. “Celiac Disease”. Pediatrics in Review 35.10 (2014): 409.
Piscaglia AC. “Intestinal stem cells and celiac disease”. World Journal of Stem Cells 6.2 (2014): 213-229.

Marild K. “Antibiotic exposure and the development of coeliac disease: a nationwide case-control study”. BMC Gastroenterology 13
(2013): 109.

Green PH and Cellier C. “Celiac disease”. New England Journal of Medicine 357.17 (2007): 1731-1743.
Bianconi E. “An estimation of the number of cells in the human body”. Annals of Human Biology 40.6 (2013): 463-471.
Jandhyala SM., et al. “Role of the normal gut microbiota”. World Journal of Gastroenterology 21.29 (2015): 8787-8803.

Scher JU. “The microbiome in celiac disease: Beyond diet-genetic interactions”. Cleveland Clinic Journal of Medicine 83.3 (2016):
228-230.

Norris JM,, et al. “Risk of celiac disease autoimmunity and timing of gluten introduction in the diet of infants at increased risk of
disease”. Journal of the American Medical Association 293.19 (2005): 2343-2351.

Verdu EF, et al. “Novel players in coeliac disease pathogenesis: role of the gut microbiota”. Nature Reviews Gastroenterology and
Hepatology 12.9 (2015): 497-506.

Di Cagno R,, et al. “Duodenal and faecal microbiota of celiac children: molecular, phenotype and metabolome characterization”. BMC
Microbiology 11 (2011): 219.

Schippa S, et al. “A distinctive ‘microbial signature’ in celiac pediatric patients”. BMC Microbiology 10 (2010): 175.

Galipeau HJ and Verdu EF. “Gut microbes and adverse food reactions: focus on gluten related disorders”. Gut Microbes 5.5 (2014):
594-605.

Marild K., et al. “Pregnancy outcome and risk of celiac disease in offspring: a nationwide case-control study”. Gastroenterology 142.1
(2012): 39-45.

Nylund L., et al. “The microbiota as a component of the celiac disease and non-celiac gluten sensitivity”. Clinical Nutrition Experi-
mental 6 (2016): 17-24.

SanchezE,, et al. “Influence of environmental and genetic factors linked to celiac disease risk on infant gut colonization by Bacteroi-
des species”. Applied and Environmental Microbiology 77.15 (2011): 5316-5323.

Béres N,, et al. “Role of the Microbiome in Celiac Disease”. International Journal of Celiac Disease 2.4 (2014): 150-153.

Citation: Aziz Koleilat. “The Celiac and Microbiome”. EC Paediatrics 7.12 (2018): 1172-1176.


https://www.ncbi.nlm.nih.gov/pubmed/15996156
https://www.ncbi.nlm.nih.gov/pubmed/15996156
https://www.ncbi.nlm.nih.gov/pubmed/17209192
https://www.ncbi.nlm.nih.gov/pubmed/17209192
https://www.ncbi.nlm.nih.gov/pubmed/23986560
https://www.ncbi.nlm.nih.gov/pubmed/23986560
http://pedsinreview.aappublications.org/content/35/10/409
https://www.ncbi.nlm.nih.gov/pubmed/24772248
https://www.ncbi.nlm.nih.gov/pubmed/23834758
https://www.ncbi.nlm.nih.gov/pubmed/23834758
https://www.ncbi.nlm.nih.gov/pubmed/17960014
https://www.ncbi.nlm.nih.gov/pubmed/23829164
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4528021/
https://www.ncbi.nlm.nih.gov/pubmed/26974994
https://www.ncbi.nlm.nih.gov/pubmed/26974994
https://www.ncbi.nlm.nih.gov/pubmed/15900004
https://www.ncbi.nlm.nih.gov/pubmed/15900004
https://www.ncbi.nlm.nih.gov/pubmed/26055247
https://www.ncbi.nlm.nih.gov/pubmed/26055247
https://www.ncbi.nlm.nih.gov/pubmed/21970810
https://www.ncbi.nlm.nih.gov/pubmed/21970810
https://www.ncbi.nlm.nih.gov/pubmed/20565734
https://www.ncbi.nlm.nih.gov/pubmed/25483329
https://www.ncbi.nlm.nih.gov/pubmed/25483329
https://www.ncbi.nlm.nih.gov/pubmed/21995948
https://www.ncbi.nlm.nih.gov/pubmed/21995948
https://www.sciencedirect.com/science/article/pii/S2352939316000038
https://www.sciencedirect.com/science/article/pii/S2352939316000038
https://www.ncbi.nlm.nih.gov/pubmed/21642397
https://www.ncbi.nlm.nih.gov/pubmed/21642397
http://pubs.sciepub.com/ijcd/2/4/4/index.html

The Celiac and Microbiome

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

1176

Lionetti E and Catassi C. “New clues in celiac disease epidemiology, pathogenesis, clinical manifestations, and treatment”. Interna-
tional Reviews of Immunology 30.4 (2011): 219-231.

De Palma G, et al. “Pivotal advance: bibdobacteria and gram-negative bacteria differentially induce immune responses in the pro-
infammatory milieu of celiac disease”. Journal of Leukocyte Biology 87.5 (2010): 765-778.

Lindfors K, et al. “Live probiotic Bibdobacterium lactis bacteria inhibit the toxic effects induced by wheat gliadin in epithelial cell
culture”. Clinical and Experimental Immunology 152.3 (2008): 552-558.

Plot L and Amital H. “Infectious associations of Celiac disease”. Autoimmunity Reviews 8.4 (2009): 316-319.

Bustos Fernandez LM, et al. “Intestinal Microbiota: Its Role in Digestive Diseases”. Journal of Clinical Gastroenterology 48.8 (2014):
657-666.

Nadal I, et al. “Imbalance in the composition of the duodenal microbiota of children with coeliac disease”. Journal of Medical Micro-
biology 56.12 (2007): 1669-1674.

Lupan L, et al. “Celiac disease microbiota and its applications”. Annals of Microbiology 64.3 (2013): 899-903.

Palma GD.,, et al. “Influence of milk-feeding type and genetic risk of developing coeliac disease on intestinal microbiota of infants:
the PROFICEL study”. PloS One 7.2 (2012): e30791.

Lasa ] and Zubiaurre I. “Should Small Intestine Bacterial Overgrowth be Ruled out as a Cause of Non-Responsive Celiac Disease?: A
Case Report”. International Journal of Celiac Disease 2.2 (2014): 67-69.

Olivares M and Sanz Y. “Intestinal Microbiota and Celiac Disease”. In Arranz E, Fernandez-Bafiares F, Rosell CM, Rodrigo L, Pefia
AS, editors. Advances in the Understanding of Gluten Related Pathology and the Evolution of Gluten-Free Foods. Barcelona, Spain:
Omnia Science (2015): 193-221.

Volume 7 Issue 12 December 2018
©All rights reserved by Aziz Koleilat.

Citation: Aziz Koleilat. “The Celiac and Microbiome”. EC Paediatrics 7.12 (2018): 1172-1176.


https://www.ncbi.nlm.nih.gov/pubmed/21787227
https://www.ncbi.nlm.nih.gov/pubmed/21787227
https://www.ncbi.nlm.nih.gov/pubmed/20007908
https://www.ncbi.nlm.nih.gov/pubmed/20007908
https://www.ncbi.nlm.nih.gov/pubmed/18422736
https://www.ncbi.nlm.nih.gov/pubmed/18422736
https://www.ncbi.nlm.nih.gov/pubmed/18973831
https://www.ncbi.nlm.nih.gov/pubmed/24921207
https://www.ncbi.nlm.nih.gov/pubmed/24921207
https://www.ncbi.nlm.nih.gov/pubmed/18033837
https://www.ncbi.nlm.nih.gov/pubmed/18033837
https://link.springer.com/article/10.1007/s13213-013-0780-0
https://www.ncbi.nlm.nih.gov/pubmed/22319588
https://www.ncbi.nlm.nih.gov/pubmed/22319588
http://pubs.sciepub.com/ijcd/2/2/9/index.html
http://pubs.sciepub.com/ijcd/2/2/9/index.html
https://www.omniascience.com/monographs/index.php/monograficos/article/viewFile/253/157
https://www.omniascience.com/monographs/index.php/monograficos/article/viewFile/253/157
https://www.omniascience.com/monographs/index.php/monograficos/article/viewFile/253/157

	_GoBack

