VR

r. v&\.wnu\ 3 ,.M. nJ b
'S 'V g '
Sl Mw ) 0 S

. .- .. “ .< 55
ot =3 J \ 40%,

A
: 4
4 A
A »
.

1

sss

. \.— » vt o
-

»




The Gut Microbiota and Autism Spectrum Disorder
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e Autism spe







The findings suggest that the gut plays an important role in the etiology of ASD. The gut
consists of millions of microbiota, and hypothesize that the microbiota and its metabolites
might be involved in the pathophysiology of ASD.




GUT MICROBIOTA

e The human gut consists of approximate kg of bacteria, and the number of bacterial genes are
in the gut i "




e Maternal factors, such as maternal diet and deli







e Formula-fed infants presen

The gut microbiota plays important roles in human physiology and pathology.




RELATIONSHIP BETWEEN ASD AND GUT MICROBIOT/
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e Gastrointestinal (Gl) symptoms are prominent in ASD indivic Nang et al., found more Gl
syndromes, i




e Alterations in the composition of the gut mi iota a [ abolic products are commonly
observed in pati




e Children with &




e The reduction of Clostridium yie

early life events that can alter the composition of the microbial community, such as delivery
mode and antibiotic exposure, are risk factors for ASD.




POTENTIAL RELATIONSHIPS BETWEEN THE
MICROBIOTA AND ASD (THE GUT-BRAIN AXIS)
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Immune System: immune Neuroactive compounds and
cells and cytokines (IL-6, toxin metabolites (DA, 5-HT,
IL-1B, IFN-y, TNF-a, etc.) GABA, SCFAs, 4EPS etc.)

Gut Barrier defect
| I 'ﬁ "~ Intestinal
: H H H N epithelial cell
" Immunecels =}

Neuroactive compounds (5-HT, GABA, et al.)
: - | e Toxin Metabolites (SCFA, 4EPS, etc.)
Neuroactive . e 7 ap =

compounds (5 — Immune cells and cytokines
HT, GABA, etc.) | gut microbiota I

“Leaky gut”




e relationships between ASD and the gut i incre ility of the intestinal tract of

ASD i







Gut Microbiota-Mediated Metabolites
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e Gut microbiota-mediated metabolites, such as short-chain fatty acids (SCFAs), phenol
compounds, and ' :







The Immune System Pathways
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e The gut can also communicate with the brai







Neuroactive Compound Pathways

e The gut microbiota produces neuroactive compounds such as dopamine (DA), 5-HT, g aminobutyric
acid (GABA) and hi ' .




MODULATION OF THE GUT MICROBIOTA IS A
POTENTIAL THERAPY FOR CHILDREN WITH
ASD

EE————————
e modulation of the gut mlcroblota is a potential therapy in children with ASD. Problotlcs prebiotics,
fecal microbiota transplantation (FI










Model Behavior Tests Treatment Dosage and time Effects Limitations References ' /

ASD animalmodel  Pre-pulse inhibition, open fiesd  Probiotic:Bacteroides fragils 1 x 107 GFU every Improved gut barrier integriy, An animal study Hsiao et al., 2013
exploration, marble burying, otherday for 6 days normalized gut microbiota, reversed
social interaction and adult ASD-related behaviors, decreased
ultrasonic vocalizations 4EPS in serum
33 ASD children ATEC Delpro® (containing 1 x 108 bilion CFUs, three 8% of patients reported a There was no control or Wast et al,, 2013
Lactoailus acidophilus, times daily for 6months ~ decrease in total ATEC score, 48%  placebo, and has a selection
Lactobacilus cass, reported a decrease in darheaand  bias
Lactobacilus delbrueck, 52% reported a decrease in
Bifdobactaria longum, constipation
Bifdobactaria bifdum and
8mg of Del-Immuna V
powder).

10 autistic children, Probiofic containing One capsule three tmesa  Increasad of the Not mentioned the altemation of  Tomova et al,, 2015
their 9 non-autistic Lactobacilus, Biidobacteria  day for 4 months. Bacteroidetes/Firmicutes ratio, ASD-like behavior after probiotic

sblings and 10 control and Streptococei normalized the amount of treatment

Bifidobactenum and Lactobacilus

and decreased the TNFa levels in

the faces of children with autism

22 autistic children Not mentioned Probiotic: Lactobacilus 5x 10° CRU/gtwice daly  Decreased DA/LA ratio in urine, No control group. The behavior ~ Kaluzna-Czaplnska
acidophilus for 2 months improved some autistic symptoms  tests are nof clear and Blaszczyk, 2012

(e.g., ability of concentration and

canying out orders|




> Fecal Microbiots




e Compared with con

Food intake influences the composition of the gut microbiota







CONCLUSION
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