
New In Autism – More 
Gut Connections



I guess what’s frustrating about gut 
work is practitioners do not 
understand how multi-faceted it is

The gut bacteria is multi faceted

Any connections to the autism or any 
other factors are going to multifaceted

Often they may overlap but often 
underlying is a gut connection



Autism
Originally 1:10,000 (1950’s) Now 1 in 
68 persons

Males>females

Abnormal social interaction- object 
fixation

Speech and language difficulties

Repetitive stereotyped movements

Self-injurious impulsive behavior



Sensitivity to sensory input

Savant syndrome (rare)/restricted 
interests

“picky eating” carb craving

Comorbidities:

Seizure disorder

Gastrointestinal dysfunction



This is a tricky topic

Because of the increase, we have to 
look at the gut

Increased gut issues have been linked 
to many conditions where we’ve seen 
an increase

Every autistic person is different

No two guts are the same so no two 
autistic persons will develop the 
condition the same way



Research is looking for factors

There are two questions:

1. What factors lead to the 
development of autism

2. What improvements can occur once 
the condition is present

- How capable is the brain of 
remodeling with interventions?



Autism
More research is looking to altered gut microflora as 
the key to understanding the disorder

Autistic kids definitely have alter gut microflora 

It has been link to an excess of pathogenic bacteria 
creating metabolites that alter the brain-gut 
connection and brain function

Autistic kids have an altered ratio of glutamate (a 
primary excitatory neurotransmitter) and glutamine in 
favour of glutamate)



A rat study found a connection to prenatal exposure to 
LPS leading to autism-like effects such as social issues, 
cognitive inflexibility and communication issues

LPS also lowers glutathione levels important for detoxing 
heavy metals

Correlations between gut bacteria and neurotransmitter-
related metabolites are involved in the crosstalk between 
gut bacteria and the brain

This is an current focus of research for autism but specific 
mechanisms are not understood



Factors
Bacterial metabolites-
symbiosis/dysbiosis

Opportunistic Infections- key risk 
factor i.e clostridia, yeast (chronic 
antibiotics)

Cell wall- LPS

Fermentation products of dietary 
carbohydrate – Short chain fatty acids

Gut lining issues

Dose & Timing of exposure



Digestive system issues in autism – initially poorly studied

But now renewed interest/technology ( Horvath, 
Williams, Fasano)

Focusing on an intestinal pathology on a subset of autistic 
patients

Associated with regressive onset (autism occurs later) and 
GI symptoms

Impaired carbohydrate digestion, inflammation, unique 
bacteria- carbohydrate craving



Factors occur while brain is growing

Autistic kids have reduced carnitine 
(antibiotics deplete it), low levels of 
methyl B12, poor glutathione 
metabolism (from NAC)

Higher LPS – found in the outer 
membrane of gram- negative bacteria 
and elicits an strong immune response



4EPS
4-ethylphenylsulphate

Produced by gut bacteria – similar to 
other chemicals found at higher levels 
in autistic children such as  “p-cresol”

Mice with autistic symptoms have 40 
times more 4EPS than non-autistic 
mice

Maybe a factor similar to LPS and 
other metabolites



Plus exposure to infections, antibiotics 
– dybiosis – clostridium produces 
higher levels of propionate (SFCA) –
low levels are good – high levels are 
not

All of this affects cell-to-cell 
communication and is very significant 
when synapses are being formed



Proprionate

Used as a preservative – usually as
calcium propionate or sodium 
propionate

Prevents bacteria from producing 
energy

Inhibits mold and bacteria

Both have been linked to gastritis



In rodent studies – it produced 
reversible behavior changes, 
hyperactivity, dystonia (muscle spasms 
and posture issues – may be involved 
in repetitive movement), 
neuroinflammation, glutathione 
depletion, social impairment, 
repetitive behavior

Dr. Derrick MacFabe, M.D., 
neuroscientist and director – Kilee
Patchell-Evans Autism Research Group, 
Western University



Social Behavior
After one dose of propionic acid

Before                                                                  After



Time of exposure of excess propionic acid 
is critical (when brain developing)

Autistic kids produce more propionate

It is use in bread, dairy products and is 
sprayed on fruits.

Interestingly – broad spectrum antibiotics 
temporarily improved autistic symptoms

Inulin and resistant starch can produced 
more butyrate which can counter the 
propionate – however, dysbiosis needs to 
be considered



Ingredients for Dempsters:
100% whole wheat

Whole grain whole wheat flour 
including the germ, water, glucose-
fructose / sugar, yeast*, vegetable oil 
(canola or soybean), wheat gluten, 
salt, vinegar, acetylated tartaric acid 
esters of mono and triglycerides, 
calcium propionate, sodium stearoyl-
2-lactylate, sorbic acid, 
monoglycerides. *Order may change.



Autistic children have lower levels of 
bifidusbacteria and higher level of 
pathogenic bacteria plus less diversity

Autistic kids also have more fungus 
related issues especially with Candida 
Albicans

This contributes to behavior issues 
plus may be consuming nutrients that 
the body needs for proper function



Bacteroides fragilis is often lower in 
those with ASD

Researchers transfer human B. fragilis 
to mice who displayed autistic like 
symptoms

The mice became less anxious, 
communicated more with other mice, 
showed less repetitive behavior

There will be more bacteria 
relationship like this to be discovered



Brain Plasticity
“Critical period” for young mammals 
where brains can remodel neural 
connections in response to different 
factors

Mature brain are less plastic

Researchers found a set of molecules 
known as SynCAM 1 (synaptic cell adhesion 
molecules) controls the mature brain

Removed in animal models restored 
plasticity



More research needed – looking at it 
for remodeling the brain for autism 
and stroke

Could be other consequences (excess 
is good for spine density)

Believed that that the brain training 
exercises may help due to the plasticity 
of the brains of children



Autism does not create brain connectivity 
problems. 

Stems from an underdeveloped cerebral cortex, 
responsible for relaying and interpreting 
messages. 

Other causes as well such as protein synthesis 
issues or core brain area dysfunction.

ie: a dysfunctional hypothalamus effects sleep, 
may play a role in the development of autism.

Sleep issues common amongst those ASD



Gut bacteria is a modulator of brain plasticity

Studies more focused on the elderly

The difference between young and old bacteria 
show more bacteria species link to inflammation 
and harmful metabolites like LPS

Strains such as Lactobacillus Helvetica with 
Bifidobacterium longum, Lactobacillus 
Rhamnosus and Bifobacterium breve all help 
with anxiety



BDNF
Brain-derived neurotrophic factor

Regulates synaptic plasticity, neuronal 
differentiation and survival

Much lower levels found in severe ASD

Less BDNF = more severe symptoms

SCFA acid butyrate found to increase BDNF

Consuming fiber increases BDNF



BDNF

VSL-3 (now Visabiome) studied 

Found “significant changes in the gut 
microbiota composition and increased 
brain tissue expression of genes 
associated with inflammation and 
neural plasticity, such as BDNF and 
synapsin (involved with 
neurotransmitter release)”



Study of mice mothers eating high fat 
diet and maternal obesity had higher 
neurodevelopmental disorders in 
offspring including ASD

Found major shift in microbial 
environment

Lactobacillus reuteri was identified  as 
being able to correct oxytocin levels 
(often low in those with ASD) and 
social deficits in MHFD offspring.



Toxins and Liver
Liver function – specifically Phase II may be 
impaired in a subset of those with ASD

Sulfation, glurcuronidation, glutathione 
conjugation

Studies have looked at pesticides, phthalates, 
PCBs, mercury and other metals, solvents, air 
pollution

Preconception, gestational period and during 
childhood before onset of ASD

Gut bacteria affect Phase I and II liver 
detoxification



Cortisol
Three way relationship between gut, brain and cortisol

Study of piglets found four different bacteria species 
Butyricimonas, Clostridium, Bacteroides and 
Ruminococcus

They influence levels  of serotonin and cortisol

ASD children often have higher levels of serotonin –
metabolize it differently - make work the opposite way 

Lower functioning ASD children have higher levels of 
cortisol (compared to high functioning and typical)



Pieces
That’s all we have

There are enough pieces to that we 
could create a potential preventative 
program for mothers prior to 
conception

Same  program that may prevent 
allergies, PPD 

Other issues during and after 
pregnancy for mother and baby 



Helping Autism

Pieces mean a lot of trial and error

We have to broaden what is being 
done now

It’s limited to food protocols and brain 
therapy

If it’s a gut-related issue – it needs gut 
solutions

Specific foods are not the cause



Strategies For Autism

Food protocols are difficult as autistic kids 
tend to be picky eaters

Start by introducing new foods – slowly –
small amounts into favourite foods

Probiotics and prebiotics need to be added

Consider supplements

Colostrum for gut lining or glutamine if 
colostrum not tolerated or marine collagen 



Carbohydrates
Only a subset of those with ASD have poor 
carbohydrate metabolism

Studies of gluten free/casein free diets on 
children with autism are inconclusive

Wheat and other grains, dairy both feed bifidus 
bacteria that produces butyrate

Study of 80 children found increasing vitamins 
and minerals helpful for symptoms



GAPs Diet
Only helps some – why?

May be in the subset for poor 
carbohydrate metabolism

Missing the bacteria that allows them 
to  metabolize

Nutrient dense which may help all 
children 

Includes fermented foods – which 
helps gut function



Keto Diet
High fat diet may be helpful for ASD 
children  with poor carbohydrate 
metabolism

Especially those prone to seizures

Study of 30 children – help 18

Fat may be used for energy in brain 
instead of carbs (similar to epilepsy)

But only beneficial for a some 



All can be helpful
Bone broth

Kefir – milk kefir if tolerate – if not 
coconut kefir

Grapefruit seed extract as antimicrobial, 
garlic, cinnamon oil 

Other fermented foods which are also 
antimicrobial (so is colostrum)

Aloe vera – flavour it to make it palatable



Nutrients
Vitamin A and D – Vitamin D deficiency 
common in autistics

Cod Liver Oil best

All vitamin and minerals essential for 
gut health 

Nutrient dense diet critical

But it may vary in specific foods

Hence – trail and error



Probiotics
Important  

Need to build residential with prebiotics 
(GOS, IMO) but in the meantime

Look for L. hevleticus, B. Longum , B. 
Breve. L. Rhamnosus and L. Reuteri -
don’t get hung up on strains

Visabiome (formerly VSL-3)

Fermented foods – sauerkraut has a lot of 
good strains – easy to hide in food

Cultured Coconut



Considerations
Are the issues of ASD client are due to 
continue exposure to negative bacteria 
metabolites, or toxins etc.

Interventions discuss may help

Are the issues due to permanent brain 
alterations – intervention may not be 
able to help?

Brain is more resilient then previously 
thought so it worth trying


