
Chronic Inflammation



We previously discussed how the 
inflammatory process should work as 
part of the innate immune system

Chronic inflammation can be described 
as simply not enough monocytes to 
neutrophils

This can be localized – e.g.: a joint, 
which contributes to further 
destruction in the area

Or can also occur systemically –
damage continues to occur in multiple 
areas



Neutrophils must take care of the 
“pathogen” – could be microbial, injury, 
toxins

Once done, the neutrophils must be 
removed

This is done by macrophages 
(converted from monocytes in the 
blood)

There must be enough monocytes to 
handle the number of neutrophils



The macrophage flips the 
phosphatidylserine (PS) on the inside 
of the neutrophil to the outside of the 
cell and that signals the macrophage to 
“eat me” 

Release the anti-inflammatory 
chemicals PGE2, TGF-beta and IL-10 



The apoptotic neutrophil must be 
cleared within 6–10 hours, or it 
becomes a necrotic neutrophil – it’s 
going to undergo secondary necrosis 
(cell injury)

This occurs naturally after apoptosis 
(cell death)

The neutrophil’s content is going to 
spill out (cell breaks apart)



Here’s the problem when this occurs:

1. Create cellular debris which will 
attract more neutrophils to come in 
(the tissue is damaged)

2. What’s in the debris are neutrophil 
granules (highly oxidating and 
degrading as this is what killed the 
pathogen) (bacteria is destroyed by an 
enzymatic action)



Neutrophils contain lysozymes that 
contain enzymatic granules

Lysozyme is an enzyme that is able to 
lyse bacterial cell membranes

A cell will lyse and release particles –
in this case as part of the neutrophil 
cell death

Now that the neutrophil granules have 
been released – they will destroy the 
surrounding tissue



This means the cellular debris spills out 
into the extracellular matrix and now it 
starts to be damaged

This attracts more neutrophils into the 
surrounding cells

Since there were not enough 
monocytes in the first round of 
neutrophils – there are not enough for 
the extra neutrophils, and they won’t 
all be cleared either



When all the chemicals that call in 
neutrophils (TNF-alpha, IL-6, 
interleukin 1 beta, IL-8) are in excess –
too many neutrophils come in

They don’t get cleared, they destroy 
tissue and there’s a call for more 
neutrophils

This is known as chronic neutrophilic 
inflammation



This is the process that will frame 
the understanding of other 
mechanisms and chronic 
inflammation

It’s about tissue destruction and is 
part of the mechanisms for 
autoimmunity, insulin resistance, 
dysbiosis, chronic stress, etc.



It’s all about excess neutrophil influx 
into the cell, insufficient monocytes 
influx, and conversion to 
macrophages to clear neutrophils

Think of chronic inflammation as a 
failure to resolve what should be an 
acute inflammation scenario



Billions of dead apoptotic cells are 
cleared every day

An apoptotic neutrophil stays together 
even though it’s dying or dead – it’s 
very organized so it won’t spill its 
content into the tissue 

When it doesn’t get engulfed, causing 
more DAMPs to be released and more 
neutrophils coming in

DAMPs: Damage-associated molecular 
patterns 



It’s a danger signal that is released 
from damaged or dying cells to trigger 
the inflammatory response

– there are different types and it’s 
quite complex 

Increased blood levels of DAMPs has 
been associated with many 
inflammatory diseases

Therapeutic strategies are being 
developed to modulate the expression 
of these DAMPs for the treatment of 
inflammatory diseases



How this occurs may or may not be a good 
thing  (See video Pain Meds and 
Inflammation)

DAMPs are a signal – not an issue

Painkillers block DAMPs signal in the 
intestines and block the signal to produce 
substances to repair and maintain the 
mucus lining

If there are too many DAMPs signals –
figuring out the cause is better – not 
blocking



“Neutrophils are involved in the 
activation, regulation and effector 
functions of innate and adaptive
immune cells. 

Accordingly, neutrophils have a crucial 
role in the pathogenesis of a broad 
range of diseases, including infections 
caused by intracellular pathogens, 
autoimmunity, chronic inflammation 
and cancer.”

Alberto Mantovani et al, Nature Reviews Immunology 
2011



Pro-resolving lipid mediators (lipoxins, 
resolvins and protectins) – they inhibit 
other neutrophils from coming in and 
they promote monocytes to come in 
and turn into macrophages

Increasing the pro-resolving lipid 
mediators is the first opportunity to 
resolve inflammation

Where do they come from – EPA and 
DHA



Recommending DHA and EPA must be done 
carefully

Polyunsaturated fats can go rancid 
(oxidized) inside the body if there are not 
enough antioxidants present 

NAC, glutathione, and alpha lipoic acid are 
the best for protecting the fats

DHA can oxidize to neuro- and isoprostanes
– increased levels of these occur in many 
health conditions such as heart disease



Nuclear Factor-kappa B

“NF-kappa B is a transcription factor that, 
by regulating the expression of multiple 
inflammatory and immune genes, plays a 
critical role in host defense and in chronic 
inflammatory diseases”

P J Barnes et al, Int J Biochem Cell Biol. 1997

Viruses, oxidants, inflammatory 
cytokines and immune stimuli activate 
NF-kappa B 

Once activated, it promotes the 
inflammation process



Signals that come into a cell (see picture on 
the previous slide) will cross the cell 
membrane and influence NF-kappa B to go 
into the nucleus of the cell

This causes gene expression of these 
inflammatory substances 

Two of these substances are TNF-alpha and 
interleukin 1B

They drive neutrophils into the tissue and 
they turn on NF-kappa B, too

Curcumin and resveratrol inhibit NF-kappa B



When looking at the adaptive immune 
system’s role in inflammation – we 
want to see where it interacts with 
innate immunity 

Things that stimulate NF-kappa B are 
what we should be looking for and 
what can counter this process

This is complicated, but the goal is to 
find solutions that help balance the 
complete inflammatory process
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