
Caffeine and the Immune System



Caffeine and coffee are two different things

First we’ll look at how caffeine affects the 
immune system

Then we’ll look at some research on coffee, 
tea and chocolate (cocoa or cacao)

There are other plants that contain caffeine 
such as guarana and yerba mate

We’ll focus on the more common foods



Caffeine is a member of the 
methylxanthine family

It’s considered anti-inflammatory 

The other word that’s used is 
immunomodulatory

– which is more accurate

Looking at the T-cell polarization 
pathways tells the story



Based on in vitro and in vivo studies, 
caffeine suppresses:

– Neutrophil and monocyte 
chemotaxis

– Production of the pro-inflammatory 
cytokine tumor necrosis factor (TNF)-
alpha

– Lymphocyte production and T-cell 
polarization



Caffeine also:

– Lowers antibody production

– Lowers Th1 by lowering IL-2 and 
interferon-gamma

– Lowers Th2, IL-4 and IL-5

– But it also lower IL-10 (Tregs)

Depending on the person and the 
amount, this could indicate it 
suppresses immunity



However, it’s not that clear-cut

Cancer thrives by avoiding the immune 
system

It uses the adenosine A2A receptor 
pathway to do this

Caffeine has an antagonistic effect on 
this pathway

One study found that caffeine lowered 
tumor growth with T lymphocytes 
increased and Tregs decreased



In a double-blind crossover study, 20 
volunteers consumed either caffeine 
tablets or a placebo for 10 days 

Results showed no significant 
difference in sleep patterns, but those 
who didn’t consume caffeine had a 
greater amount of gray matter

Reduced gray matter has been linked 
to aging and exposure to toxins (such 
as air pollution)



Exercise and meditation increased gray matter

T-cell migration into the gray matter affect 
quality and function

But there’s no research directly connecting 
caffeine

In a study of rats, caffeine was given before 
injury, and found it protected white matter 
while decreasing TNF-α and IL-1β and 
promoting the transcription of the anti-
inflammatory factors IL-10 and TGF-β

This is contradictory



Complicating things more

Caffeine has been shown to increase 
both ACTH and cortisol

In one study of 47 healthy men, 2–3 
cups of coffee elevated ACTH from 30 
minutes to 180 minutes after 
consumption

Cortisol was increased from 60–120 
minutes after consumption



Phytohaemagglutinin (PHA) is a commonly 
used substance to induce an immune 
response

One human study found that responses to 
PHA were 1/3 lower in coffee drinkers 
compared to a period of abstinence

However, there was no difference in Tregs or T 
and B cells 

Although chemotaxis (movement of an 
organism’s response to a stimulus) was 
increased



Coffee can raise blood pressure and affect 
sleep

But it also has anti-inflammatory properties

One study found it affected several different 
inflammatory mediators such as PGE2 and IL-
6

However, anti-inflammatory modulators 
were downregulated in some people, but in 
healthy individuals there was the opposite 
effect

There’s also genetic markers that can affect 
how someone responds to coffee



Coffee contains major antioxidants

May be helpful for those who need 
more in their diet

Most studies that find fault with coffee 
stress that too much may be the issue 
– not having some

It can be part of a healthy diet – if not 
excessive



Black tea has been shown to increase 
kynurenine – a metabolite of 
tryptophan that can help to make 
niacin and plays a role in the 
production of NAD+ (cellular energy)

A study looked at 30 type 2 diabetics 
drinking up to 3 cups of black tea a day 
for 12 weeks

Found they had increased Tregs and 
lowered Th1 and Th17 as well as 
HbA1c



Black tea shows the ability to 
induce apoptosis in tumor cells

It also helps gut health and 
manages blood sugar levels

Black tea contains tannins which 
can help fight viruses by 
inactivating enzymes

But it modulates many aspects of T-
cell response by reducing T-helper 
cell-related cytokines



Alkylamines, found in all teas, help 
bridge innate and adaptive immunity

Black tea also contains antioxidants

Green tea contains epigallocatechin-3-
gallate (EGCG) which can affect both 
the innate and adaptive immune 
function

EGCG helps T cell activation, 
proliferation, differentiation and 
production of cytokines



Green tea also modulates 
dysregulated T cell function with 
respect to different subsets of CD4(+) 
T cells

Studies using animal models of 
autoimmune diseases have reported 
disease improvement with EGCG

It can also increase T-reg cells

Green tea contains flavonoids and 
catechins



Cocoa is high in phenolic antioxidants 
including catechin, epicatechin and 
procyanidins 

It also modulates NK-kappa B 
production, providing an anti-
inflammatory benefit

70% cocoa solid chocolate helps T-
cell activation and cellular immune 
response and can help brain 
plasticity



For years the negatives of chocolate 
were focused on sugar

But now it’s the phytonutrients that are 
the focus of study, and they tell a 
different story

Tea, coffee and chocolate all have roles 
to play in a health protocol should a 
client have a preference

But overconsumption should be avoided 
as diversity is the goal of an immune 
protocol
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