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NOVEL MICROBIOLOGICAL TOOLS

DIRECT
Colture-dipendent
Colture-indipendent 

Molecular microbiology        metagenomic
DGGEs16S 
rRNA sequence analysis, quantitative PCR
FISH, microarray, pyrosequencing (NGS)
high resolution MR spectroscopy
gas/liquid chromatography
mass spectrometry

INDIRECT
Metabolic activity        metabonomics
Breath testing
PAMPs traslocation
é.
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Microbial Taxonomic Rank
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HUMAN GUT BACTERIOME

800-1000 gr, >10.000.000 genes

Microbiome                  Metabolome

130-150 bacterial species

4-6 phyla

800-1200 subspecies

..HOWEVER, EACH INDIVIDUAL

800-1000 gr, 3.000.000 genes         



Enterococcus

Dethlefsen et al., Nature, 2007 18;449(7164):811-8    Ley et al., Science, 2008, 20;320(5883):1647-51

Tap et al., Environ Microbiol, 2009, 11(10):2574-84

Firmicutes

60 to 80 %

Clostridium 

coccoides (cluster 

XIVa)

Clostridium 

leptum (cluster IV)

Lactobacillales

Bacteroidetes

20 to 40 %

Faecalibacterium

prausnitzii

Lactobacillus

Bacteroides

thetaiotaomicron

Streptococcus 

thermophilus

Bifidobacterium

Escherichia coli

Actinobacteria

Proteobacteria

Phylogenetic diversity of human gut Bacteriome

Helicobacter pylori

2 major phyla: Firmicutes and Bacteroidetes (>70%)



Dysbiosis is a consequence of life events

Ottmann N  et al. Front Cell Infect Microb 2012

Weaning



Dysbiosis is a consequence of life events

Ottmann N  et al. Front Cell Infect Microb 2012

Adult



Dysbiosis is caused by several life events

Ottmann N  et al. Front Cell Infect Microb 2012

Ageing



éspecific effects in each GI tract!

GUT MICROBIOTA AND HOST HEALTH

üBarrier effect 

üImmunocompetence/Tolerance

üSynthesis

üMetabolism

üDrug metabolism

üBehavior conditioning
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GASBARRINI G. 1965

MUCOSAL BARRIER: INTEGRITY OF ENTEROCYTES AND BRUSH BORDER





GASBARRINI G. 1966





IN GERIATRIA



BLEBBING: A PHASE OF PHYSIOLOGIC CELL DEATH  

WITH EXTRUSION OF APOPTOTIC BODIES

A

GasbarriniG é Bonvicini F, 1962



OR  LIKE A SILE OF AMERICAôS CUP:  SPINNAKER APOPTOSIS



.

SMALL BOWEL MUCOSA IN THE ELDERLY

Gerontology 1986 Mech Ageing Dev 1998 Gerontology 2002
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THE ᾴAGEINGᾴ GUT

Normal morphology

Increased enterocyte
proliferation rate 

Malabsorption in
stress conditions



Hollister EB et al. Gastroenterology 2014

THE ANATOMO-MICROBIOLOGICAL GUT BARRIER

CuriosityZein.net

BIOTIC SURFACE



Gasbarrini G  et al., SEM, 1985

EFFECT OF THE MUCOLYTIC ACTIVITY OF BACTERIA ON THE 
SURFACE OF ENTEROCYTES



Hollister EB et al. Gastroenterology 2014

GUT BARRIER INTEGRITY



Almost any Digestive and extra-Digestive 

Diseases have been associated to a 

DYSBIOTIC and LEAKY GUT

Å Gastrointestinal infections

Å IBS and IBD 

Å SIBO and CBO

Å Diverticulosis

Å Gastro-intestinal Cancers

Å Food Intolerance/Allergy

Å Celiac disease

Å Liver and Pancreatic diseases

Å Obesity, Diabetes and Metabolic Syndrome

Å Gynecological, Rheumatological, 

Cardiovascular, Neuropsichiatric disordersé



Kumar M et al. Nutrition and Healthy Ageing 2016

AGE 



Boland M J Sci Food Agric 2016

Ageing is characterized by the onset of pathophysiological processes 

which can dramatically compromise the 

homeostatic equilibrium between microbiota and host

DIGESTION:

Å Poor comminution of hard foods due to possible poor 

dentition and decreased strength of muscles used in chewing 

and oral processing.

Å Diminished production of saliva.

Å Possible swallowing difficulties (dysphagia), potentially 

related to impaired saliva production.

Å Possible lower acidity of the stomach, particularly for those 

with conditions being treated by proton pump inhibitor drugs.

Å Diminished production of digestive enzymes.

Å Decreased gut motility.



Jeffery IB  et al. Nutrients 2013

Ageing is characterized by the onset of pathophysiological processes 

which can dramatically compromise the 

homeostatic equilibrium between microbiota and host

DIET:

Åthe diet in elderly individuals can changefor a numberof

reasons,including loss of sensationof tasteand smell, tooth

lossandchewingdifficulties.

Åelderlyhaveanincreasedrisk of malnutrition

Åpoor quality of the diet: increasedconsumption of high

sugar/highfat foodsanda reductionin the proportionof plant-

basedfoodsconsumed



Kumar M et al. Nutrition and Healthy Ageing 2016



Ostan R et al. Neuroimmunomodulation 2008 

Ageing is characterized by the onset of pathophysiological processes 

which can dramatically compromise 

the homeostatic equilibrium between microbiota and host

DETERIORATION OF THE IMMUNE SYSTEM FUNCTION

(IMMUNOSENESCENCE )

CAUSE:

ÅChanges in Innate Immunity 

ÅChanges in Adaptive Immunity 

ÅInflammaging: a chronic, low-grade, pro-inflammatory condition

ÅDue to the increase in plasmatic levels and cell capability to 

produce pro-inflammatory cytokines



Intestinal microorganisms are kept

under a constant surveillance, to avoid an 

excessive bacterial load on the intestinal mucosal surface. 

Biagi E et al. Pahrmacological Research  2013



In the elderly, the impairment of the GALT capacity to efficiently 

synthesize strain-specific secretory IgA, together with the reduced 

efficiency of the innate immune defences, may result in the failure to 

control the resident microbiota. 

In this context enterocytes could 

engage the activation of 

inflammatory cytokines and 

chemokines, forcing dendritic 

cells in the underlying GALT to 

drive the differentiation of 

effector TH1, TH2 and TH17 

cells that induce a strong 

pro-inflammatory response

Biagi E et al. Pahrmacological Research  2013



Modification of MICROBIOTA-HOST equilibrium

during lifetime

Quali-quantitative alteration of 

gut microbiota and its functions

ñAGEDòGUT MICROBIOTA

EUBIOSIS



Claessonetal, PNAS 2010

ELDERLY IRISH

SUBJECTS:

ÅDifferent Fecal Core 

Microbiotacompared 

toYoungerand Older 

Adults

ÅBacteroidetes-Dominant 

InterindividualVariability

Å Increased abundance of 

Faecalibacteriumspp.



Community

Low-medium fat

High fruit/fiber diet

Long-stay

High fat

Low fiber diet

Overall

Microbiota composition in elderly people living 

in long-stay residential care facilities was 

different from that of the free living elderly, 

within the same ethnogeographic region. 



Community

Low-medium fat

High fruit/fiber diet

Long-stay

High fat

Low fiber diet

Overall

Microbiota composition in elderly people living 

in long-stay residential care facilities was 

different from that of the free living elderly, 

within the same ethnogeographic region. 



Ðñlong-stayòassociatedmicrobiotagroup:

čfrailty, čconsumption of sugars and fats, Ďnutritional status

mostly found in long-term care facilities, but were also detectable in the 

community in people with similar signs of  biological aging

Ðñdiversity-associatedòmicrobiotagroup:

more healthy, healthy diet

usually community-dwelling elderly volunteers  

Gut microbiota in the elderly

Community associated microbiota configurations were impacted 

more by the use of antibiotics than the microbiota of individuals in 

long-term care (more pronounced decrease-recovering process)

Jeffery IB et al. ISME J 2015



Gut microbiota of elderly peopleof urbanizedtown

communities(UTC) vs. longevityvillage communities

(LVC)

The ratio of Firmicutes to Bacteroidetesin the gut

microbiota was greaterin UTC adults than in UTC

children or LVC adults. The population levels of

Bacteroides, Prevotella , and Lachnospira were

significantly higher in LVC than in UTC, but the

levels of Dialister, Subdoligranulum,Megamonas,

EF401882_g, and AM275436_g were lower in LVC

thanin UTC.

Although most of the speciesdetectedin LVC were

detected in UTC, some Bacteroides spp. and

Faecalibacterium spp. weredetectedonly in LVC .

These findings suggest that maintaining gut

microbiota, including Faecalibacterium spp. play

an important role in preserving residentsôhealth in

LVC .

unfortunately, none of the samples 

taken in the longevity villages was 

from an effectively longevous 

individual, since the elderly group 

was aged 80± 9 years!



elderlies (aged 80-92 years; CE) 

living in Nanning City

centenarians (aged 100-108 years; RC) 

elderlies (aged 85-99 years; RE) 

living in Bama 
Centenarians-related OTUs: 

Ruminococcaceae

Clostridiaceae

High-fiber diet-related OTUs: 

Ruminococcaceae

The age and high-fiber diet 

were concomitant with changes 

in the gut microbiota of 

centenarians, suggesting that 

age and high-fiber diet can 

establish a new structurally 

balanced architecture of gut 

microbiota that may benefit the 

health of centenarians.



Biagi, E et al. PLoS ONE 2010

A low diversity in terms of species

composition was observed in centenarians 

(Simpson index =127). Bacteroidetes and 

Firmicutes still dominate the gut microbiota 

of extremely old people (representing over 

93% of the total bacteria). However changes in 

the relative proportion of Firmicutes 

subgroups were observed, with a decrease in 

the contributing Clostridium cluster XIVa, 

an increase in Bacilli, and a rearrangement 

of the Clostridium cluster IV composition. 

Moreover, the gut microbiota of centenarians 

is enriched in Proteobacteria, a group 

containing many of those bacteria recently 

redefined as óópathobiontsôô



Martinez I et al. Cell Press 2015

AsaroandSuasi(PapuaNuovaGuineapopulations):

-live in traditional settings

-no sewage,wastewater,or drinkingwater treatment facilities
exist,drinkingwater is derivedprimarily from rivers,streams,
or rainwater and is mainly consumedwithout boiling or any
other treatments

-both communities rely on subsistenceagriculture for their
food supply,with householdshavingtheir own gardens
-under-nutrition is rare in PNG,as carbohydratesourcesare
generallyavailable.

-staple foods are sweet potato, taro, and plantain,which are
traditionally cookedin open fires and meat-derived protein
(principallypork andfish)isconsumedlessfrequently

-antibiotic use is high due to the high burden of infectious
diseases,poorly regulated administration, and the lack of
diagnosticcapacity,whichleadsto empiricaltreatments.



Zobellia galactanivorans is a marine Bacteroidetes able to
metabolize the polysaccharideporphyran from marine red algae.
Metagenomicsrevealed that porphyranaseswere common in the
Japanesepopulation but absentin North Americanindividuals.

Heheann JH et al. Nature 2010

In Japan, the genome of the gut
bacterium Bacteroidesplebeius revealed
presenceof a porphyran utilization locus
upstream of genes for conjugative DNA
transfer, acquired by horizontal gene
transfer from sea-weed-associated
bacteriafound in sushi.

ά! ǎǇŜŎƛŀƭ ƎƛŦǘ ŦƻǊ ǎǳǎƘƛ ŜŀǘŜǊǎέ

Diet and gut bacteria



Biagi, E et al. PLoS ONE 2010

Conversely, the butyrate producers 

Anaerotruncus colihominis et rel. 

(Clostridium cluster IV), and 

Eubacterium limosum et rel. 

(Clostridium cluster XV) increased in 

centenarians. 

The increase of E. limosum is high 

(approximately 15- fold), and could 

point to a group of bacteria 

characteristic of the long life. 

A decrease in bifidobacteria and

increased levels of the mucin 

degrading A. muciniphila were also 

detected in aged people if compared to 

the young adults. 

Several butyrate producers were found in lower amounts in centenarians 

(Ruminococcus obeum et rel., Roseburia intestinalis et rel., E. ventriosum et rel., E. 

rectale et rel., E. hallii et rel. (all belonging Clostridium cluster XIVa), and 

Papillibacter cinnamovorans et rel., and F. prausnitzii et rel. (Clostridium cluster 

IV)). The decrease of F. prausnitzii in centenarians is of interest as this species is 

known to affect the gut inflammation processes.



ñAgedògut microbiota:

éonly deranged or a trajectory towards a different stability?



young adults (30 years old in average) vs. ñyoung elderlyò(aged 65-75 years) vs. long-living 

subjects, subdivided into a group of 15 centenarians (99-104 years old) and a group of 24 semi-

supercentenarians (105-109 years old), all enrolled in a restricted geographic area in Italy

typical signs of an elderly-type gut 

microbiota: decrease in 

saccharolytic butyrate producers 

(Faecalibacterium, Coprococcus, 

Roseburia), increase in possibly 

opportunistic bacteria 

(Enterobacteriaceae, 

Desulfovibrionaceae)

centenarians and, especially, semi-

supercentenarians showed an 

unexpected increase in bacteria 

possibly linked to good 

immunological and metabolic 

health, such as 

Christensenellaceae, Akkermansia, 

Bifidobacterium. 



B. minimum, B. 

saecularmay/B. pullorum/B. 

gallinarum, and B. 

mongoliense were found in 

centenarians but were absent 

in the younger elderlies. In 

addition, Bifidobacterium 

species found in centenarians 

were different from those 

found in Bama young elderly 

and Nanning young elderly

Centenarianstendto havemorecomplexfecalBifidobacteriumspecies

thanyoungelderliesfrom differentregions.

Bama

centenarians

Nanning 

elderlies

Bama 

younger 

elderlies



ñAgedògut  microbiota:

éonly deranged or a trajectory towards a different stability?

Accommodating 

opportunistic

and allochthonous bacteria 

might possibly support

health maintenance during 

aging, such as an

enrichment and/or higher 

prevalence of health 

associated groups (e.g., 

Akkermansia , 

Bifidobacterium ,

and Christensenellaceae).



Kong F et al. Curr Biol 2016

168 individuals from Dujiangyan and Yaôan, 

Sichuan province, China 

67: long-living group ( 90 years old),

54: elderly

47: young adults

Greatercommunityrichness(numberof taxa), including both expected

(Chao) and observednumbersof OTUs, were observedin the long-

living group (p 0.001). Although not listed as one of the top

predictors,communitydiversity (Shannonindex)wasalsogreaterin the

long-living groupthanin theyoungergroup(p = 0.012).

Validation by comparison with the Italian dataset from Biagi et al.



Among the top 50 features that differentiate the Chinese long-living people from the 

younger groups, 11 were also listed as the top 50 in the Italian dataset, including 

community richness (Chao index and observed OTUs), members of Blautia 

(OTU014), Clostridium XIVa (OTU173), Faecalibacterium (OTU003), 

Escherichia_Shigella (OTU005), unclassified Lachnospiraceae (OTU043, 028 and 

282), Ruminococcaceae (OTU018), and Erysipelotrichaceae (OTU158)

Kong F et al. Curr Biol 2016

OTUs enriched in the long-living groups in both cohorts, 

including members of the Clostridium cluster XIVa, 

Ruminococcaceae, Akkermansia and Christensenellaceae, 

are potentially beneficial bacteria!



Consequences of gut microbiota ageing



Consequences of gut microbiotaageing

ÅSusceptibility to C. difficile infection

Å Increased inflammatory status



Consequences of gut microbiotaageing

ÅSusceptibility to C. difficile infection

Å Increased inflammatory status



Cavenini E et al. Currt Pharm Des 2010



INFLAMM -AGEING CONSEQUENCES:

ÅProgression of chronic diseases 

ÅMetabolic alterations such as insulin resistance and muscle

Åcatabolism (sarcopeniaor cachexia).

ÅThe lymphocyte cell cycle can be altered within an inflammatory 

microenvironment, this may explain the higher frequency of 

autoimmune phenomena 

ÅA sustained inflammatory response can induce the compensatory 

production of immunosuppressormediators that can tip the balance 

to a relatively hyporeactiveimmune system.

Ostan R et al. Neuroimmunomodulation 2008 



Candela M et al. Mech Ageing Dev 2013 

DYSBIOSIS

PRO-INFLAMMATORY 
LOOP

Ageing inevitably affects gut microbiome



Biagi E et al. Mechanisms of Ageing and Development 2016

ÅUnfeasibility of longitudinal studies to assess the ñrealòevolution of 

gut microbiome throughout life

ÅLimitations of studies conducted in different Countries (different 

diet/lifestyle)

ÅLack of consensus on the definition of ñelderlyò

LIMITATIONS OF GUT MICROBIOME RESEARCH IN AGEING:

However, once a large number of microbiota studies focused on 

subjects of different age, including longliving individuals, will be 

available from several different countries, a comparative 

unconstrained approach of NGS data will be useful to isolate 

microbiota signatures of longevity independent of the nationality of 

the involved subjects. 

Describing a sort of ñuniversalòlongevity dynamics may help in 

unraveling how the gut microbial ecosystem could affect our 

lifespan and, more importantly, healthspan.



Nikoletopoulou V et al. Trend in Endocrinology and Metabolism 2014

In the future, the age-tailored and personalized modulation of the gut 

microbiome composition will be aimed at maintaining the microbial 

profile with the highest probability to help the host in preventing 

diseases and promoting health in that specific stage of life



Consequences of gut microbiotaageing

ÅSusceptibility to C. difficile infection

Å Increased inflammatory status



5.23 CDI /10.000 patient-days

4.41 severe CDI /10.000 patient-days

84.5% severe CDI according to ESCMID guidelines

C DIFF INFECTION

Socio-economic burden in EU

2,61/1.000 admissions in 2013 vs 1,26/1.000 admissions in 2012



C. difficile, antibiotics and 
diarrhoea

Hurley BW Jama 2002



Antibiotics, C. difficile and diarrhoea

Tanya M. Monaghanet al, Inflamm Bowel Dis 2015



Sci Rep 2016

hospitalized elderly patients (age Ó 

65) under standard diet: 25 CDI-

positive (CDI group), 29 CDI-

negative exposed to antibiotic 

treatment (AB+ group) and 30 

CDI-negative subjects not on 

antibiotic treatment (ABī group).

CDI was associatedwith a significant under-representation of

gut commensals with putative protective functionalities,

includingBacteroides,Alistipes,LachnospiraandBarnesiella,and

over-representationof opportunisticpathogens.

In CDI- patients, antibiotic treatment was associatedwith

significant depletion of few commensalslike Alistipes, but not

with a reduction in speciesrichness



Cammarota et al ïGut 2016

European Consensus Conference on Faecal Microbiota Transplantation in Clinical 

Practice

FMT for recurrent Clostridium difficile infection

Statement: FMT is recommended as a highly effective and safe treatment option for both mild 

and severe rCDI. Its implementation in clinical practice is recommended

Quality of evidence:  high                          Strength of recommendation: strong

FMT for refractory Clostridium difficile infection

Statement: FMT can be considered as a treatment option for refractory CDI

Quality of evidence:  high                          Strength of recommendation: strong

FMT for the first episode of Clostridium difficile infection

Statement: There is insufficient evidence to recommend FMT as a treatment for the first episode 

of CDI. Additional studies are needed to determine if FMT could have an advantage over 

antibiotics for this indication

Quality of evidence:  low                         Strength of recommendation: weak



Sci Rep 2016

A significantly lower microbial diversity was detected in CDI samples, 

whose microbiomes clustered separately from CDI-negative specimens

hospitalized elderly patients (age Ó 

65) under standard diet: 25 CDI-

positive (CDI group), 29 CDI-

negative exposed to antibiotic

treatment (AB+ group) and30 

CDI-negativesubjects noton 

antibiotic treatment (ABī group).



Youngster ïJAMA 2014

Å20 pts with rCDI received 15 FMT capsules by healthy

volunteers on 2 consecutivedays and were followed up for

symptom resolution and adverseeventsfor up to 6 months

ÅResolution of diarrhea in 14 patients (70%; 95%CI, 47%-

85%) after a singlecapsule-basedFMT

ÅAll 6 non-responders were re-treated; 4 had resolution of

diarrhea, resulting in an overall 90% rate of clinical

resolution of diarrhea (18/20)

ÅNo seriousadverseeventsattributed to FMT



Shin JH  et al. J Gerontol A Biol Sci Med Sci, 2016

C difficile!



MICROBIOTA-GUT-

BRAIN AXIS

Sherwin E et al, Recent developments in understanding the role of the gut microbiota in brain health and disease. Ann N Y Acad 

Sci. 2017 Aug 2. doi: 10.1111/nyas.13416.



MICROBIOTA-GUT-BRAIN AXIS

ÅNeurotransmitters
synthesis

ÅModulationof the 
immune system

ÅNeuroactive
metabolites
production

ÅVaguspathway

ÅModulationof key
dietaryamino-acids
(TRP)

ÅNeuroinflammation

ÅStress

ÅNeurotransmission

ÅNeurogenesis

ÅModulation of complex 
behaviors

Sherwin E et al, Recent developments in understanding the role of the gut microbiota in brain health and disease. Ann N Y Acad 

Sci. 2017 Aug 2. doi: 10.1111/nyas.13416.



GUT MICROBIOTA

ÅtŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜ όt5ύ

Å!ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ό!5ύ

ÅCerebrovascular diseases

ÅAffective disorders

ÅAlcohol addiction

ÅAutism spectrum disorders

ÅMultiple Sclerosis

NEUROLOGIC 
DISEASES

Not typical of the 

elderly

Sherwin E et al, Recent developments in understanding the role of the gut microbiota in brain health and disease. Ann N Y Acad 

Sci. 2017 Aug 2. doi: 10.1111/nyas.13416.



GUT MICROBIOTA IN PARKINSONIAN PATIENTS

ÅReducedabundanceof Prevotellaspecies, whichproduce 

mucin increasein intestinalpermeabilityand bacterial

translocation

Å IncreasedAkkermansiamuciniphila

ÅLower levelsof anti-inflammatory-associatedbacteria

(Blautia, Roseburia)

ÅLower levelsof acetate,butyrateand propionate

ÅSmall intestine bacterialovergrowth

Sherwin E et al, Recent developments in understanding the role of the gut microbiota in brain health and disease. Ann N Y Acad 

Sci. 2017 Aug 2. doi: 10.1111/nyas.13416.



t!wYLb{hbΩ{ 5L{9!{9 !b5 
HELICOBACTER PYLORI

ÅH. pylori may contribute to the developement 
of parkinsonian symptoms through 
degeneratig dopaminergic neurons in the 
brain

ÅH. pylori eradication ehnances the onset time 
of levodopa and improves tremor, and walking 
ability

Årigidity

Sherwin E et al, Recent developments in understanding the role of the gut microbiota in brain health and disease. Ann N Y Acad 

Sci. 2017 Aug 2. doi: 10.1111/nyas.13416.



STROKE AND BRAIN INJURY

ÅAlterationsto the human microbiota following
strokehavebeenobserved, with specific
decreasesobservedin the Bacteroidesfragilis
group and increasesin an Atopobiumcluster 
noted

ÅMicrobialmetabolismwasalsoaffectedby 
stroke, with decreasesin fecalconcentration
of aceticacide and increasesin valericacid 
and isovalericacid.

Sherwin E et al, Recent developments in understanding the role of the gut microbiota in brain health and disease. Ann N Y Acad 

Sci. 2017 Aug 2. doi: 10.1111/nyas.13416.



STROKE AND BRAIN INJURY ς
PRECLINICAL DATA

ÅDepletionof gut bacteriathroughantibiotic
administrationworsenedthe survivalrate of mice 
followingthe inductionof ischemia

ÅIn the middle cerebralarteryocclusion, cerebral
ischemiaisassociatedwith a dysregulationof the 
murine microbiota, with a reductionin bacterial -h
diversity, intestinalmotility and intestinalbarrier
dysfunction(=increasedpermeability)

ÅMicrobial-derivedmetabolitesmayinfluencestroke
susceptibilitythroughmodulat infectivationplatelet
a and thrombosis.

Sherwin E et al, Recent developments in understanding the role of the gut microbiota in brain health and disease. Ann N Y Acad 

Sci. 2017 Aug 2. doi: 10.1111/nyas.13416.



STROKE AND BRAIN INJURY ς
PRECLINICAL DATA

ÅThegut microbiotamodulatesimmunesignalingand
influencesthe pathologicaloutcomeduringstroke

ÅAn increasedactivation of the sympatheticnervous
system may also influence dysregulation to the
microbiotafollowingstroke

ÅThe gut microbiota may influence the severity of
post-stroke infections, a complication associated
with stroke

Sherwin E et al, Recent developments in understanding the role of the gut microbiota in brain health and disease. Ann N Y Acad 

Sci. 2017 Aug 2. doi: 10.1111/nyas.13416.



![½I9La9wΩ{ 5L{9!{9

ÅHigherlevelsof Shigella/Escherichia

Å Increasedof hematicIL-1 a̡nd CXCL2

ÅHigherlevelsof LPS and Escherichia coli K99 pilli protein in 
brain parenchymaand bloodvesselsof !ƭȊƘŜƛƳŜǊΩǎpatients

ÅLPS wasfound to colocalizewith 

A 1̡-40 in amyloidplaques

ÅMolecularmimicry mayalsoplay a role in !ƭȊƘŜƛƳŜǊΩǎdisease
neurodegeration

Accumulationof amyloidplaques, tau fibrils and neuroinflammationwidespread

Systemic 

inflammation

Bacterial 

components 

translocation

Sherwin E et al, Recent developments in understanding the role of the gut microbiota in brain health and disease. Ann N Y Acad 

Sci. 2017 Aug 2. doi: 10.1111/nyas.13416.



DEPRESSION
Depressed patients usually have a dysregulatedicrobiota 

(reduction in species richness and microbial diversity)

Sherwin E et al, Recent developments in understanding the role of the gut microbiota in brain health and disease. Ann N Y Acad 

Sci. 2017 Aug 2. doi: 10.1111/nyas.13416.

Transplantationof these patientsô microbiota into microbiota-

depleted rats, they developed a depression behavioral phenotype.

They also had an elevated kynurenne/tryptophan ratio, indicating 

that perhaps the depressed microbiota facilitates the conversion of 

tryptophan into kynurenine, a deleterious metabolite



THE ROLE OF AMYLOID IN 
NEURODEGENERATION

ÅWhy are the neurodegenerative disorders so         
closely related to age?

The late onset of Alzheimer and Parkinsonôs disease allows  for 

minute alterations in proteostasis and inflammation to have 

cumulative effects

ÅWhat are the principal sources of microbial 

amyloid in humans?

Friedland RP et al.The role of microbial amyloid in neurodegeneration. PLoS Pathog. 2017 Dec 21;13(12):e1006654. doi: 

10.1371/journal.ppat.1006654. eCollection 2017 Dec.



ALCOHOL ADDICTION

The psychological status of alcoholicswith 
increased intestinal permeability was worse 

than that of controls and alcoholics with regular 
intestinal permeability

Sherwin E et al, Recent developments in understanding the role of the gut microbiota in brain health and disease. Ann N Y Acad 

Sci. 2017 Aug 2. doi: 10.1111/nyas.13416.

A dysregulated microbiota-gut-brain axis 

facilitates the psychological symptoms 

observed in alcoholics



AUTISM

ÅGrowingevidencessuggestthat the gut microbiota 
compositionmayaffectsome facetsof social behaviors
in mammals
ÅIn manyanimalmodelsof autismspectrumdisorders

there isan alteredmicrobiota composition
ÅRecentevidencesuggeststhat the modulationof the 

gut microbiota (throughdiet, probioticsand microbiota 
transfer) mayaffectsome behaviorstypicalof autism
spectrumdisorders

ÅThe relationshipbetweenthe ƘƻǎǘΩǎgeneticsand the 
gut microbiota in affectingthe behaviorisstill to 
clarify.

Sherwin E et al, Recent developments in understanding the role of the gut microbiota in brain 

health and disease. Ann N Y Acad Sci. 2017 Aug 2. doi: 10.1111/nyas.13416.



PANS / PANDAS AND GUT 

MICROBIOTA
Pediatric acute-onset 

neuropsychiatric syndrome 

(PANS)

Pediatric autoimmune 

neuropsychiatric disorders 

associated with streptococcical 

infections (PANDAS)

Sudden developement of tics, 

obsessive-compulsive disorder 

and behavioral symptoms

In a cohort of 30 PANS/PANDAS patients, it has been

demonstrated the presence of an altered intestinal

bacterial community structure comparingto controls.

Quagliariello AéGasbarrini A. et al. Gut Microbiota Profiling and Gut-Brain Crosstalk in Children Affected by 

Pediatric Acute-Onset Neuropsychiatric Syndrome and Pediatric Autoimmune Neuropsychiatric Disorders 

Associated With Streptococcal Infections. Front Microbiol. 2018 Apr 6;9:675. doi: 10.3389/fmicb.2018.00675. 

eCollection 2018.



Å PANS/PANDAS patients aged 4-8 
showed a strong increase in 
Bacteroidetes(Bacteroides, 
Odoribacter, Oscillospira) and in 
many pathways regarding the 
antibody response to gut 
inflammation, while pathways 
concerning brain functions 
resulted to be decreased. 

Å In PANS/PANDAS patients older 
than 9 it was not possible to 
identify a distinct biomarker in 
the bacterial population; however, 
a negative correlation emerged 
between Firmicutesand anti-
streptolysinO titer, with a positive 
correlation with Odoribacter. 

PANS / PANDAS AND GUT 

MICROBIOTA
Streptococcal 

infection can lead 

the gut microbiota 

composition to a 

pro-inflammatory 

status through the 

selection of 

bacterial strains 

associated with gut 

inflammation and 

immune activation. 

Quagliariello A éGasbarrini A.et al. Gut Microbiota Profiling and Gut-Brain Crosstalk in Children Affected by 

Pediatric Acute-Onset Neuropsychiatric Syndrome and Pediatric Autoimmune Neuropsychiatric Disorders 

Associated With Streptococcal Infections. Front Microbiol. 2018 Apr 6;9:675. doi: 10.3389/fmicb.2018.00675. 

eCollection 2018.



MULTIPLE SCLEROSIS
Autoimmune diseasecausedby the progressive demyelinationof the axons
Å Increasedintestinalpermeabilityin patientswith 

relapsing/remittingMS

Å IncreasedcirculatingLBP in patients

with remitting/relapsingMS

ÅReductionsin Faecalibacterium, Prevotellaand Anaerostiples; 

it usstill to be determinedwhetherthesealterationsare 

comorbidconsequencesof multiple sclerosisor play an active

role in the developmentof the disease

Å In mice, the gutmicrobiota influencesmyelinationwithin the 

prefrontalcortexand the compositionof the gutmicrobiota 

maydeterminethe severityof the disease.

Gram negative 

transocation from the 

intestinal lumen

Sherwin E et al, Recent developments in understanding the role of the gut microbiota in brain 

health and disease. Ann N Y Acad Sci. 2017 Aug 2. doi: 10.1111/nyas.13416.



nella pratica clinica

?



Doctor, should 

I eat yogurth?


