
Aging and Immunity



Age has come up a couple of times in 
the program

In both circumstances, aging was a 
factor in the reduced function of the 
immune system

Like it’s inevitable

But is it?



Maybe we deteriorate because of all 
the years living in a less-than-ideal way

– not supplying our bodies with the 
nutrients they need

– too much stress year after year

– too little sleep and exercise

– exposure to and ingesting too many 
toxins (alcohol, drugs, air pollution)



It’s frequently claimed that the elderly 
are at greater risk of severe 
consequences when exposed to 
pathogens

They would also recover from injury 
more slowly

And recovery from all illnesses is 
slower or doesn’t happen, leaving 
them with chronic symptoms

This also describes the results of 
chronic inflammation



Here’s What We Know
As we age, there are the following:

– Steady decline in naïve T-cell 
production

– Less reactivity for T-cell receptors and

– Weak activation of T cells

The thymus shrinks – this alone could 
explain the lower naïve T-cell 
production (melatonin may help)



Stress has an effect on HPA dysregulation 

This has been implicated in several late-life 
disorders including anxiety, major depression, 
cognitive impairment and decline

Aging is accompanied by a 2–4 X increase in 
plasma/serum levels of inflammatory 
cytokines

The elderly often have sleep disturbances, and 
higher interleukin-6 (IL-6) responses have been 
linked to acute mental stress and sleep issues 
in older adults



IL-6 increases in the blood with age, 
and it’s a cytokine that can stimulate 
Th17 

It has been linked with Alzheimer’s 
disease, osteoporosis, rheumatoid 
arthritis, cardiovascular disease and 
some forms of cancer 

Anti-inflammatory cytokines 
interleukin-4 (IL-4) and interleukin-10 
(IL-10) may actually confer a protective 
role for the immune system



IL-10 and IL-4 could help with
phagocytosis of dying neurons, the 
processing of beta-amyloid and microglia 
(macrophages of the brain) that have 
been implicated in late-life 
neuropsychiatric disorders

In a study of older adults and tai chi – IL-6 
levels were measured both before and 
after doing tai chi

The older adults with high levels saw 
their levels drop to the level of the 
healthy people in the control group



Those in the control group who had 
high IL-6 at the beginning did not see 
their levels drop

The researchers concluded that tai 
chi  and similar mind-body practices 
could be considered a useful 
behavioral intervention to reduce 
circulating levels of IL-6 in older 
adults who show elevated levels of 
inflammatory markers and are at risk 
for inflammatory morbidity



It’s important to remember that IL-6 
alone will not stimulate Th17

Helping the elderly improve their T-reg 
levels can prevent Th17 polarization

This is a good strategy for everyone 
but especially the elderly



The elderly have higher levels of ROS 
(reactive oxygen species)

ROS is needed for killing pathogens in some 
circumstances

Too many cause too much free-radical 
damage and the need for “clean up” to 
remove the affected tissue

This can lead to increased chronic 
inflammation

High doses of Vitamin E and C should be 
avoided for high ROS



Most elderly have a low Th1 response

The elderly are plagued by poor responses 
to infections and immunization and are at 
high risk for developing autoimmune, 
neuroinflammatory, and tumor-associated 
pathologies 

They may also have low Th2 but often they 
have high Th2

Will respond poorly when trying to fight 
bacteria and viruses



Nrf2

“Nuclear factor erythroid 2-related 
factor 2: A transcription factor 
responsible for the regulation of 
cellular redox balance and protective 
antioxidant and phase II detoxification 
responses in mammals”

A critical element against oxidative 
stress



Cellular redox balance (homeostasis) 
is a balance between oxidizing 
(removing an electron) and reducing 
(adding an electron) reactions within 
cells 

It’s essential that in cells where an 
electron is removed another has to 
be added for a molecule to be stable 
(free radical theory)

The cellular redox process helps 
regulate many biological responses 
and events



Without balance, there’s more potential for 
damaged cells and inflammation

This is part of the ROS story

ROS are not just free radicals – there are 
different kinds, and they have different 
purposes

Including cell communication and killing 
cancer cells – some cancer cells increase 
ROS inside the cancer cell to kill it

Some pathogens are killed as a result of ROS



Aging is associated with a decreased 
hypersensitivity response so less likely for 
this to be a smooth process

Gets worse in the context of Nrf2 deficiency

Factor in age-related macular degeneration 
and other eye diseases

Ability to mount a Th1 response is 
diminished when Nrf2 levels are poor

The problem of Nrf2 deficiency was reversed 
when mice were given sulforaphane which 
promoted glutathione production



Nrf2 can be induced by sulforaphane –
and the Nrf2 pathway up-regulated 
glutathione and helped people maintain 
their capacity for a Th1 response

NAC did the same thing for Th1

Vitamin E can reverse the age-related 
reduction in activation-induced T-cell 
division and IL-2 in naïve T cells but not 
memory T cells 

This is in regard to fighting infection but 
cannot help with the memory T cells that 
could also help fight



Recent research has focused on how 
histamine promotes a Th2 response 

Histamine has also been shown to 
polarize human dendritic cells (DC) 
into Th2 cell-promoting effector DCs 

Antihistamines have been proposed to 
be used to lower histamine to improve 
the Th1 response for the elderly 
(especially when they’re frail)



Macrophage iNOS (inducible nitric oxide synthase) 

signaling is necessary to generate reactive nitrogen 
species (RNS) to kill pathogens

In the elderly the interferon-gamma does not 
promote enough iNOS response and, therefore, 
there’s lower Th1 response

Defects in apoptotic cell death, mitochondrial 
function and stress responses, and malfunctioning of 
immune regulatory cells are also observed

Zinc has been studied to help Th1/Th2 balance

Zinc is often deficient in the elderly



Look at what the older client eats

They tend to eat only a few foods – diversity 
should be increased

Digestive strategies should be employed 
(including vagus nerve stimulation)

Gut work – go slow but do as much as possible

Look to see if they have key nutrients for upping 
Th1 and balancing it with Th2

Support Tregs 

Vitamin D is also often deficient in the elderly



Lifestyle strategies are even more 
important for the elderly

Need to move (tai chi, yoga, walking) –
help with inflammation and mental 
health

Sense of community – loneliness can 
be an issue for the elderly

Reversing what has occurred may not 
happen – but improvements are 
possible

As long as the person is willing
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