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Introduction
The human body has only a limited toolbox to prevent 

and control acute and chronic diseases. A important cell type 
involved in our immune protection is the monocyte/macrophage 
which possesses a major inducible chemistry linked to the 
excessive possible production of gaseous free radical nitric oxide 
(.NO) produced via nitric oxide synthase 2 (inducible NOS2). In 
addition, these activated cells can produce considerable amounts 
of the gas superoxide which is oxygen with an unpaired electron 
(.O2-). When these two free radical substances react together, 
they produce a peroxide known as peroxynitrite (OON=O-) 
or [PN]. Under acute conditions- smaller amounts of PN are 
produced and under chronic inflammatory condition extensive 
amounts are produced. 

Peroxynitrite can react with available carbon dioxide to 
produce a carbon dioxide -peroxynitrite derivative, a more 
efficient nitrator. These molecules are used extensively to fight 
infectious and non-infectious diseases. PN can oxidize and cause 
nitration, nitrosylation and nitrosation of key biomolecules 
which are important for life itself e.g. DNA, RNA, proteins and 
enzymes as well as key protein hormones and important lipids. 
PN causes damage to viruses, bacteria, fungus, and parasites to 
prevent overwhelming infections.

The same chemistry is used causing acute and chronic 
inflammation via inflammatory cells. When acute inflammation 
occurs, via infection or physical damage, the macrophages are 
activated to resolve the situation. Unfortunately, if the acute state 
is not resolved, the disease is converted into a chronic almost 
unstoppable state. Acute inflammation occurs when round 
inflammasome- structures made of histone proteins become 
modified via the addition of two carbon acetate groups caused  

 
by histone acetyl transferase (HAT) [1]. This addition of acetate 
groups covering a positive charged histone causes a neutralization 
of this positive charge which changes its attraction to negatively 
charged DNA which allows DNA to become uncovered which 
stimulates replication of the inflammatory genes and its gene 
products. As time goes by, there can be a 10 fold increase in 
peroxynitrite occurring in 24 hours [2] which can be completely 
abolished if an anti-inflammatory steroid is used in the early 
part of the inflammatory induction process. 

For example, when silica is placed in the lung of a rat- in 24 
hours 10 times the peroxynitrite level is produced compared to 
an animal without silica. If the inflammatory material remains 
for 6 weeks a plethora of macrophages invade the area and they 
produce a thousand fold increased amount of peroxynitrite [3]. 
This causes massive scarring and pathology of the lung with 
loss of breathing function. The scarring of the alveoli prevents 
the exchange of oxygen from the capillaries of the lung into the 
blood.

Further, there is no effective treatment for scarred and 
permanently damaged lungs. Steroids which cause the de-
acetylation of histones are totally without effect because excessive 
peroxynitrite damages the ability of histone deacetylase (HDAC-
2) to remove the histone’s acetate groups. This occurs because 
there are tyrosines in the active sites of the histone deacetylase 
which becomes nitrated via peroxynitrite. Once nitrated the 
HDAC-2 becomes dysfunctional [4].

When insulin was discovered by Banting for treatment of type 
1 diabetes, he mentioned in his Nobel address that “insulin was 
not a cure for diabetes” [5]. He knew that insulin helped control 
blood sugar but that another process actually controlled the 
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disease. This means that even if blood sugar is tightly controlled 
using insulin or other drugs, the damaging effect of diabetes 
will continue. We demonstrated this concept in studying early  
type 1 diabetes in children compared to controls. Regardless of 
excellent or poor control of blood glucose the blood urate values 
diminished the same 25% over a three year period [6].

 This means that an additional component was responsible 
for the loss of urate, and it was likely peroxynitrite which is 
known to destroy urate. When streptozotocin (STZ) was being 
developed as an antibiotic around 1960, it was noticed that it 
caused diabetes when it was injected into rodents. It was said 
that STZ was toxic to the beta cells of the pancreas and therefore 
insulin could not be produced or released into the blood and 
therefore diabetes occurred. We have now demonstrated 
that STZ generates peroxynitrite and this is the likely cause of 
diabetes 1 and 2 [7]. 

 Years ago I suggested that peroxynitrite could cause 
Alzheimer’s disease (AD) in Medical Hypothesis originally 
written in 2004 [8]. Later, it was shown that people who died 
from Alzheimer’s disease had massive nitration in brain proteins 
in areas where Alzheimer’s disease is demonstrated [9]. Recently 
there have been about 60 publications which suggest that if STZ 
is injected intra-articularly into normal mouse  brain-it produces 
type 2 diabetes and insulin resistance in their brains in a few days 
[10,11]. In a few months, the mice develop plaques and tangles 
in Alzheimer’s areas. Using a variety of mental and physical tests 
these same mice demonstrate a dementia like disease which 
resembles human Alzheimer’s disease.

Recently, Alzheimer’s disease is being called diabetes 3 in 
several publications [12]. In 2004, in a publication studying 
many Alzheimer’ patients [13], it was shown that 81% of these 
patients had type 2 diabetes or insulin resistance. Does this 
mean that all Alzheimer’s patients had diabetes? No, we know 
that Alzheimer’s can occur from physical damage to the brain 
(football, hockey, and boxing) and very likely virus infection 
in the brain can cause AD. Likely, any mechanism that causes 
chronic inflammation of the brain or spinal cord could cause AD.

Therefore, damage from physical abuse to the brain and 
various infections or inflammatory diseases can likely trigger 
acute inflammation with activated macrophages or microglia in 
the brain. If not treated early and continuously, the damage can 
develop into chronic inflammation untreatable with steroidal 
anti-inflammatory drugs. It is apparent that early treatment 
with drugs which treat type 2 diabetes might be at least partially 
effective in AD treatment. What is really needed is to control the 

action of peroxynitrite with drugs or supplements that act like 
targets of nitration and antioxidants in a continuous manner. 
We could prevent and treat these diseases, if we interdicted 
early and continuously. Early dementia can be detected using 18 
Fluorodeoxyglucose infusion and proton emission tomography 
(PET) scan of the brain [14,15].
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