
Hormesis and Food



Can we do more with food?

Yes, for many reasons

But one that is particularly of interest 
is the potential of hormesis playing a 
role

It could help explain why food helps so 
much even though the  amount in 
foods (milligram–mg) is much lower 
than the amount (mg) used in research

We need to see it this way



Hormesis
A theoretical phenomenon of dose-
response relationships in which 
something (such as a heavy metal or 
ionizing radiation) that produces 
harmful biological effects at moderate 
to high doses may produce beneficial 
effects at low doses

It is currently being researched from 
the perspective of small doses of 
something beneficial vs high doses



2 concepts to consider:

1. That the low dose of a stressor 
strengthens the health of the body – some 
stress is good and keeps body systems, 
especially the immune system, fit

2. That the low dose is more powerful than 
understood – good or bad

Recent research has suggested that 
hormetic amounts of ROS (reactive oxygen 
species) and RNA (reactive nitrogen species) 
could be used to help mediate anti-aging 
and neuroprotective processes



Resveratrol has been studied extensively for 
health benefits

But the amount used for in vitro studies 
cannot be duplicated in vivo

Blood measurements from in vivo studies 
show that resveratrol cannot match the 
concentrations levels from in vitro (mainly 
animal model)

Extensive metabolism in the intestine and 
liver results in an oral bioavailability of 
considerably less than 1%

But the benefits still occur



Why would concept 1 be something 
nature creates?

Preparing the body with a low dose of 
something that may be an issue  
means the body is more prepared for 
the high dose, should it happen

This is true for stress, too

And immunity – the body’s response 
system – is fitter



Supporting methylation along with beta-
glucuronidation and sulfation may 
increase bioavailability

Gut bacteria may be playing a role

Yet in vivo studies of red wine and other 
foods that contain resveratrol show 
benefits

Is this the hormetic effect?

And/or is the benefit in food due to 
other elements enhancing the benefit of 
the resveratrol or is it the combination?



“Hormetic pathways activated by 
phytochemicals may involve kinases 
and transcription factors that induce 
the expression of genes that encode 
antioxidant enzymes, protein 
chaperones, phase-2 enzymes, 
neurotrophic factors, and other 
cytoprotective proteins (protecting 
cells against harmful chemicals and 
stimuli).”

Tae Gen Son et al, Neuromolecular 
Med. 2008



Concept 1
What does not kill you makes you 
stronger

A small dose of something harmful 
allows the body to respond with a 
healing response that is potent against 
the harmful substance

For example, a rat study shows that a 
small dose of nicotine helped 
parkinsonian symptoms related to 
dopamine



Other examples of hormetic effects

A small amount of an antibiotic allows 
bacteria to grow

Low-dose ultraviolet (UV) radiation can 
enhance DNA repair

We acquire immunity from vaccinations, 
and this can be due to hormesis

Theories suggest that intermittent fasting 
has hormetic benefits



These may also be beneficial due to hormesis:

Cold exposure

Sun exposure

Altitude training

Endurance training

Red light therapy

Breath training

Fasting

Weight training

Sauna exposure



A concept from Ayurveda suggests that 
intestinal barriers and digestive functions 
are improved when exposed to foods that 
are hard to digest or contain chemicals 
that on their own cause symptoms

Even trying to restore an ability to digest 
certain food could involve doing small 
amounts (LEAP study)

This could be due to the role of good gut 
bacteria 

Foods



Double-blind placebo-controlled 
randomized study of 56 children

Experimental group received oral peanut 
immunotherapy and Lactobacillus 
rhamnosus CGMCC 1.3724 

Placebo group received just the oral 
immunotherapy

89.7% in the experimental group were 
nonreactive versus 7.1% for the placebo 
group 

Desensitization was sustained up to 2–5 
weeks



Curcumin is a hormetic 

It’s stimulatory at low doses and inhibitory 
at high doses 

Low dose could have a particular function 
(antioxidant) 

Another function at high dose (induction of 
autophagy and cell death)

Biphasic dose-responses on cells, with low 
doses having stronger effects than high 
doses

This is based on curcumin – not turmeric



Concept 2
Curcumin can support Th2 polarization –
conditions needing this could use curcumin 
plus it inhibits IL6

However, turmeric is more antifungal than it 
is anti-inflammatory as there is more 
antifungal curidone than curcumin

It also is better for inhibiting tumor cells

We have to consider that the amounts of 
turmeric  – though low in food – can have 
multiple benefits either from hormetic effect 
or the other chemicals present



Sulforaphane promotes cell proliferation 
at low doses

At high doses it inhibits cell proliferation 

Low dose was also beneficial for free-
radical mediated cell death

Foods with sulforaphane contain other 
chemicals such as indole-3-carbinoles

This will determine more how the benefit 
of sulforaphane is regulated or balanced 
in food



Nuclear factor erythroid 2-related factor 2 
(Nrf2) is a redox-sensitive transcription factor 
linked to anti-aging

Activation by low dietary intake of ligands 
leads to antioxidant effects

While high doses may lead to pro-oxidant 
effects 

CLA (conjugated linoleic acid) – food sources –
eggs, grass-fed beef and dairy

Other hormetic foods – extra virgin olive oil 
improves the bioavailability of carotenoids

Green tea, ginseng, and many culinary herbs 
and spices have hormetic effect



Hormetic Effect of Essential Oils
The efficacy of essential oils (EO) may be due 
to hormesis

A study of limonene in citrus EO found it 
beneficial in low dose and potentially toxic at 
high dose

Thyme essential oil also has a hormetic effect 
for cancer cells with increased cell viability

There isn’t a lot of research on other EO but 
conceptually it would make sense that they 
are also hormetic 



We need to start thinking differently 
about what’s in foods

Even that we may be able to handle 
small doses of things that are not 
good for us

It’s not just about the mg amount of a 
nutrient in a food 

Hormetic effect may be playing a role 
for better outcomes from food 
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