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Gut microbiota ecosystem in pediatric migraine.
How are dysbiosis, inflammation and intestinal metabolites involved?

L. Papetti*, F. Del Chierico?, I. Frattale3, M. Scanu?, F. Toto?, S. Levi Mortera?, G. Monte?, F.Ursitti*, G. Sforza?, L. Putignani?, M. Valeriani*4

Dysbiosis

e Alfa and beta indexes

(fecal)
e Indican level (urine)

PRIMARY AIM

e To compare the GM profile of 98 migraine patients (MIMIC) with

Metabolic Pathways

e (PICRUSt2) was used
exploiting the Kyoto
Encyclopedia of Genes and
Genomes (KEGG).

Total Patients:

98

Age: mean (mediantSD; range)

12.24 years (12.5+2.87; 6-17)

Female: male (%)

64:34 (females 65.3% - males 34.7%)

Headache diagnosis

Migraine without aura

91 (92.9%)

Migraine with aura

7 (7.1%)

Migraine Features

Mean (median£SD; range) age at
onset

Early Onset (< 10 years of age)
Late Onset (>11 years of age)

MMD
Low frequency (<4/m)
High Frequency (>4/m)

Nausea/Vomiting
Photophobia
Phonophobia

9.35 (9 + 3.2; 6-17)

61 (62%)
37 (38%)

54 (55.1%)
44 (44.9%)

70 (71.4%)
74 (75.5%)
74 (75.5%)

Two-component system -
Bacterial secretion system -

Nitrogen metabolism - |
Siyonylate-and-dicarbonylate-metabolisr—

Pentose and glucuronate interconversions -
Bacterial chemotaxis -

Porphyrin metabolism -

Ascorbate and aldarate metabolism -
Sulfur relay system -

Phenylalanine metabolism -

RNA polymerase -

Carbon fixation pathways in prokaryotes -
Butanoate metabolism -

Drug metabolism - other enzymes

Glycerophospholipid metabolism -
Riboflavin metabolism -

Propanoate metabolism

beta-Alanine metabolism -
Fatty acid biosynthesis -
Biosynthesis of siderophore group nonribosomal peptides -
Glutathione metabolism -
Flant-pathogen interaction -
Pyruvate metabolism -
Cyanoamino acid metabolism -
Lysine degradation -

Benzoate degradation -

Dioxin degradation -

Toluene degradation -

Geraniol degradation -

RMNA transport -

Ethylbenzene degradation -
Xylene degradation -

Biofilm formation - Vibrio cholerae

Penicillin and cephalosparin biosynthesis -
Protein processing in endoplasmic reticulum -

Biosynthesis of ansamycins

Inositol phosphate metabolism -

Novobiocin biosynthesis -

Bisphenol degradation -

Adipocytokine signaling pathway -
Chloroalkane and chloroalkene degradation -
Linoleic acid metabalism -

Nicotinate and nicotinamide metabolism -
Terpenoid backbone biosynthesis -

Base excision repair -

One carbon pool by folate -

Cell cycle - Caulobacter -

Selenocompound metabolism -

Glycine, serine and threonine metabolism -
C5-Branched dibasic acid metabolism -
Nuclectide excision repair -

Cysteine and methionine metabolism -
Amino sugar and nucleotide sugar metabolism -
DNA replication -

RNA degradation

Galactose metabolism -

Pantothenate and CoA biosynthesis -
Thiamine metabolism -

Purine metabolism -

Fructose and mannose metabolism -

Valine, leucine and isoleucine biosynthesis -
Lysine biosynthesis -
Aminoacyl-tRNA biosynthesis -

r"-

I Phenylalanine, tyrosine and tryptophan biosynthesis

Figure 2. Predicted metabolic pathways statistically associated to MIMIC
and CTRL. Red bars represent pathways increased in MIMIC; green bars

represent pathways increased in CTRL. LDA, linear discriminant analysis.
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98 control subjects (CTRL)

e Levels of

(plasma)

RESULTS

e Levels of IgA (plasma)

A

Se-07

W &
SRR AR e -{-. _—-—aee

N

Shannon-Weiner Measure

-t

MIMIC

CTRL

25

Alistipes_A_871400

PC2 [7.4%)

Gemmiger_

ER4
Phocaéfgfé‘i'k.%%oo«t

Rosebuna
Rathobacter 164117

Escherichia_710834

Romboutsia_B

SampleType

MIMIC 2
CTRL

Gut Inflammation
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1.Developmental Neurology - IRCCS Bambino Gesu — Rome; 2. Immunology, Rheumatology and Infectious Diseases Research Area, Unit of Human Microbiome- IRCCS Bambino Gesu Rome; 3. Child Neurology and
Psychiatry Unit, Department of Wellbeing of Mental and Neurological, Dental and Sensory Organ Health, - Tor Vergata University — Rome; 4. System Medicine Department, Tor Vergata University of Rome, Rome, Italy.

Gut Permeability

e Levels of occludin (plasma)

CTRL vs MIMIC. 0.97
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Figure 1. Altered gut microbiota biodiversity in MIMIC. A: a-diversity analysis based on the
Shannon-Weiner, Simpson and Chaoza indexes. B: B-diversity was calculated by the Bray-Curtis
algorithm and presented by PCoA plots. PERMANOVA test results are statistically significant,
p-value = 0.001; C: receiver operating characteristic (ROC) analysis of the PLS-DA model. The

value of AUROC=0.969 indicates a high accuracy of the prediction model.
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Figure 3. Plasmatic levels of LPS occludin and IgA and urinary level of indican. Bar plots of LPS

(ng/ml), occluding (ng/ml) and IgA (g/L) plasmatic concentrations and of urinary indicant

concentration (mg/dL).

CONCLUSIONSs

e MIMIC patients present different GM profiles than CTRLs.
e These profiles are connected with metabolic pathways important for migraine.

e The low levels of intestinal inflammation associated with increased intestinal permeability suggest that the products of these metabolic pathways

should play a role in the onset of migraine more than intestinal inflammatory mediators.
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