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Vaccination has transformed public health, preventing
countless deaths and disabling diseases. However, in
recent years, some have raised questions about how
vaccines may influence individual biology in more
complex ways than originally understood. While vaccines d nd

do not cause autism, growing research suggests that

vaccination, like any immune-modulating intervention, Au-l-ism
may interact with the gut microbiome and epigenetic

processes. For individuals with specific genetic or S

metabolic  vulnerabilities, these interactions could peC'I'rum
represent pressures during critical  windows  of

neurodevelopment. Here | want to explore how vaccines DiSO rder
may influence the gut microbiome and epigenetic

landscape, and how these systems might relate to

autism spectrum disorder (ASD).
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Vaccines and the Gut
Microbiome

The gut microbiome is a dynamic ecosystem that
interacts closely with the immune system. Emerging
studies show that vaccines—especially oral vaccines
like rotavirus or polio—can alter the composition and
diversity of gut bacteria. Even intramuscular vaccines
like COVID-19 mRNA vaccines have been associated
with temporary shifts in microbiome diversity.

For example, research published in Gut in 2022 found
that mRNA vaccination led to changes in the
abundance of Actinobacteria and Blautia spp. and a
reduction in overall microbial diversity. These effects
are thought to be mediated by vaccine-induced
immune  activation, cytokine production, and
downstream modulation of mucosal immunity. While
these changes are usually transient and beneficial, in
individuals with pre-existing dysbiosis or
developmental sensitivities, they may contribute to
broader immune-neurodevelopmental effects.

Epigenetic Pressures from
Immune Activation

Epigenetics refers to changes in gene expression that do not involve alterations to the
DNA sequence. These include DNA methylation, histone modification, and non-coding
RNA activity. Environmental factors—including immune responses triggered by
infections or vaccines—can modify epigenetic programming.

The concept of ‘trained immunity” exemplifies how vaccines can cause long-term
epigenetic reprogramming of innate immune cells. The BCG vaccine, for instance, has
been shown to induce persistent changes in DNA methylation and histone markers,
enhancing the body's ability to respond to future infections.

In the context of neurodevelopment, inflammation and immune signaling can affect
the epigenetic regulation of genes involved in brain development. This is particularly
important during early life, when epigenetic pathways are more plastic. Children with
genetic susceptibilities or metabolic vulnerabilities may be more sensitive to
environmental epigenetic influences, including those initiated by immune stimulli.

Edition #3




www.cannhabisdoc.ca

Vaccine Hesitancy

Real Medicine Blog

Autism, Microbiome, and
Epigenetic Intersections

Autism spectrum disorder (ASD) is widely acknowledged to arise from a complex
interplay between genetics and environment. Studies have consistently found differences
in both the microbiomes and epigenetic signatures of individuals with autism compared
to neurotypical controls.

Microbiome studies in children with ASD have noted lower levels of beneficial bacteria
like Bifidobacterium and higher levels of potentially pathogenic strains. Meanwhile,
epigenetic studies have found altered DNA methylation patterns in genes dassociated
with neurodevelopment, immune function, and metabolism.

While vaccines are NOT a cause of autism, it is biologically plausible that in a small
subset of genetically or metabolically vulnerable children, vaccine-induced immune
activation could act as a triggering event that interacts with other environmental and
genetic factors to affect neurodevelopment.

Vaccines remain one of the most effective tools in
modern medicine. However, understanding the
nuanced ways they interact with the gut microbiome
and epigenetic systems may help understand the
interconnectedness. Rather than fueling fear, this
research opens doors for deeper insights into
neurodevelopment and immune biology. Ultimately,
the goal is NOT to question the value of vaccination,
but to deepen our understanding of how we can
support all children—especially those at increased risk
for neurodevelopmental disorders like autism.
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