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Abstract 
 
     There is growing evidence that a number of the psychiatric disorders are strongly related to glutamate excess. Likewise, recent studies have shown 
a connection between chronic inflammation and these same disorders. A compelling body of research links these two observations, glutamate excess 
(an excitotoxicity marker) and chronic inflammation (immune over-reactivity). It is known that systemic activation of the immune system also acti-
vates the brain’s special immune system, which is regulated by the microglia. Based on results of studies of the sickness behavior response to natural 
infections, neuroscientists have deciphered much of the mechanism responsible for the behavioral effects associated with intense systemic immune 
activation, including social isolation, depression, anxiety, and a loss of appetite. Most of these symptoms are shared by the major depressive disor-
ders. Other studies have linked neurodegeneration and a worsening of neurodegenerative diseases to systemic immune activation. This paper demon-
strates the known links between: systemic immune activation, brain microglial activation, and both major depressive disorder and a worsening of 
neurodegenerative diseases. Because a number of vaccines are being recommended to adults, the risk of precipitating or worsening these disorders is 
quite real. The mechanism for this process is discussed. 
     © Copyright 2007, Medical Veritas International Inc.  All rights reserved. 
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    Six-million elderly Americans are estimated to suffer from 
major forms of depressive illness at an annual cost of US$44 
billon dollars. Onset of depression later in life tends to last 
longer and to be more severe than onset earlier in life. It is also 
associated with a high rate of suicide.  
     Previously, major depression was thought to be secondary to 
a deficiency in certain neurotransmitters in the brain, particu-
larly the monoamines, which include serotonin, norepinephrine, 
and dopamine. While alterations in these important mood-
related neurotransmitters are found with major depression, 
mounting evidence indicates that the primary culprit is low-
grade, chronic brain inflammation [1-6]. In addition, it is now 
known that inflammatory cytokines can lower serotonin signifi-
cantly and for long periods by a number of different mecha-
nisms [7,8]. 
     Researchers have also discovered that most people with ma-
jor depressive disease (MDD) have higher levels of the neuro-
transmitter glutamate in their cerebrospinal fluid (CSF) and 
blood plasma [9-11]. This is the same glutamate found in some 
food additives, for example, MSG (monosodium glutamate), 
hydrolyzed proteins, calcium or sodium casienate, soy protein 
isolate, and vegetable protein concentrate or isolate. Much of 
the free glutamate in the brain of depressed individuals comes 
from within—that is, it is secreted by specialized cells (typi-
cally identified as microglia, microglial cells, or astrocytes) 
within the brain itself. The free glutamate existing outside the 
neurons is very toxic to brain connections and the brain cells 
themselves—mainly by a process called excitotoxicity. 
     This connection between high brain glutamate levels and 
major depression was discovered quite by accident when re-
searchers observed that the anesthetic drug Ketamine could 
relieve depression for a prolonged period. Ketamine is a power-
ful blocking drug for a class of glutamate receptors (the NMDA 
receptors).  

     For quite some time, depression has been known to be able 
to cause a loss of neurons in the hippocampus of the brain—the 
area most important for recent memory (declarative memory or 
working memory), the form of memory most affected in Alz-
heimer’s disease [12,13]. This shrinkage of the brain usually 
occurred with long-term depression, yet it was shown, using 
sophisticated testing, that even without brain shrinkage, mem-
ory could be adversely affected. Some antidepressants have 
been shown to not only reverse the memory loss but also re-
verse the shrinkage as well. 
     The implications were that the elevated free glutamate levels 
in the brain, via excitotoxicity, were destroying brain connec-
tions and later killing brain cells in the hippocampus, and that 
the antidepressants were lowering the brain’s glutamate levels. 
Subsequent studies have confirmed that drugs that block excito-
toxicity, also reduce depression and that some antidepressants 
reduce brain glutamate levels [14-16]. 
 
The link between elevated brain glutamate and inflamma-
tion 
 
     Recent research has demonstrated the link between chronic 
low-level brain inflammation, elevated brain glutamate levels, 
and major depression [17,18]. We know that, as we age, the 
level of inflammatory immune cytokines (such as interleukin-1β 
(IL-1), IL-6 and TNF-α) increase. Thus, the level of inflamma-
tion in our body increases with age, with high levels being seen 
at the extremes of life [19-22]. 
     This progressive elevation in our body’s inflammation in-
creases our risk of a number of inflammation-linked diseases, 
such as cancer, arthritis, muscle weakness, fatigue, sleep distur-
bances, memory loss, and confusion. People with Alzheimer’s 
and Parkinson’s disease have even higher levels of these in-
flammatory cytokines [23,24]. 
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     When inflammatory cytokines are elevated in the brain, 
brain cells are more vulnerable to a number of toxins, many of 
which are found in the environment. One study demonstrated 
that if brain cells were exposed to low levels of a pesticide, 
there was little toxicity seen. Moreover, if these same brain 
cells were exposed to an immune stimulant alone, little damage 
occurred [25]. But if the brain cells were exposed first to the 
immune stimulant, the same low dose of pesticide destroyed a 
great number of brain cells.  
     The importance of this observation was that a vaccine 
caused the brain cells to be hypersensitive to the toxin so that 
even in concentrations that normally do not cause harm, the 
toxin was observed to destroy most of the neurons. One of the 
strongest connections between an environmental toxin (pesti-
cides) and a neurological disorder is seen in Parkinson’s dis-
ease. The reason this disease is more common in the elderly is 
that this cohort has the highest levels of inflammatory cyto-
kines. This also explains the high incidence of Alzheimer’s dis-
ease, which reaches incidences of 50% after age 80 years.  
     The link between the excitotoxicity and depression was also 
discovered by accident. Doctors using immune cytokines to 
treat patients with cancer or hepatitis found that one third of the 
patients developed major depressive illness within days of the 
treatment and that their depression only resolved when the 
treatment was terminated [26,27]. Other studies that measured 
inflammatory cytokine levels in patients with major depressive 
illness also found most patients exhibited high levels of these 
inflammatory mediators [28,29]. 
     To their surprise, researchers found that many of the antide-
pressant medications commonly used, lowered inflammatory 
cytokine levels and that patients who failed to respond to these 
drugs had the highest level of cytokines.  
     So, how is this linked to excitotoxicity? Neuroscientists have 
known for some time that inflammatory cytokines cause the 
brain to release higher levels of glutamate—the more intense 
the inflammation, the higher the brain glutamate levels [30,31]. 
The highest cytokine levels are found in the prefrontal lobes 
and limbic system, the areas most related to mood control [32]. 
MSG consumption has also been shown to increase brain in-
flammation.  
 
Vaccination and brain inflammation 
 
     A great number of animal studies have shown that, follow-
ing vaccination, the body’s inflammatory cytokines not only 
increase dramatically, but also so do the brain’s inflammatory 
mediators [28,33-36]. The brain has its own immune system 
that is intimately connected to the body’s immune system. One 
of the main immune cells in the brain is called a microglial cell, 
or astrocyte. The astrocyte, another type of glial cell which can 
also secrete immune cytokines, is controlled by the microglia. 
Normally, these brain cells are lying throughout the brain in a 
resting state (called ramified). Once activated, they can move 
around, traveling between brain cells like amoeba (called 
amoeboid microglia).  
     In the resting state, these immune cells release chemicals 
that support the growth and protection of brain cells and their 
connections (dendrites and synapses). But when activated, they 
secrete a number of very harmful chemicals, including inflam-

matory cytokines, chemokines, complement, free radicals, lipid 
peroxidation products, and two excitotoxins: glutamate and 
quinolinic acid.  
     In essence, since the body’s immune system sent an emer-
gency message that an invasion had occurred, these brain im-
mune cells are out to kill invaders. With most infections, this 
phase of activation lasts no more than a few days to two weeks, 
during which time the immune system successfully kills off the 
invaders. Once that is accomplished, the immune system shuts 
down to allow time for things to return to normal and the brain 
to repair what damage was done by its own immune system.  
     During this period of activation, researchers know that indi-
viduals generally feel bad and what they experience closely 
resembles depression—a condition called “sickness behavior” 
[28]. Most of us have experienced these symptoms when suffer-
ing from a viral illness—such things as restlessness, irritability, 
a need to get away from people, trouble sleeping, fatigue, and 
difficulty thinking. 
     Studies have shown that there are two phases to this “sick-
ness behavior”; one in which we have the flu-like symptoms 
and a later onset of depression-like symptoms that can last a 
while. All these symptoms are due to high levels of inflamma-
tory cytokines in the brain which derive from activated micro-
glia.  
     A number of studies have also shown that after age 50 years, 
individuals have exaggerated and prolonged “sickness behav-
ior”, much more so than younger people [22]. This is one of the 
reasons why many elderly exhibit flu symptoms for months 
after exposure. 
     There is also another immune phenomenon that plays a ma-
jor role in vaccine-related brain injury. Researchers discovered 
that when an animal is vaccinated, the brain microglia immune 
cells turn on partially (called priming), that is, they are in a state 
of high readiness. If the immune system is again activated 
(days, weeks to months) after this priming, these microglia ex-
plode into action, secreting levels of their destructive chemicals 
far higher than is normal. [38] This overreaction in humans can 
be very destructive and cause a feeling of depression. 
     Stimulating the immune system with a vaccine is far differ-
ent than contracting an infectious illness naturally. Vaccines are 
made of multiple components—for example, the biological 
agent you wish to vaccinate against (e.g., the measles virus), 
preservative system, extraneous proteins, surfactant (e.g., 
Tween 80) and an immune system booster called an immune 
adjuvant. These adjuvants are typically things such as sus-
pended, practically insoluble aluminum compounds as well as 
MSG, lipid compounds, and even Thimerosal and other mer-
cury compounds. In general, these adjuvants are chosen to elicit 
intense generalized immune-system reactions that last for ex-
tended periods of time. 
     Studies have shown that, in some cases, the adjuvant from a 
single vaccination, can cause localized macrophagic immune 
overactivation for as long as two years. Because this localized 
reaction can activate the brain’s immune system, the brain’s 
microglial cells can also be activated for this period, causing 
them to release increased levels of their destructive chemicals 
for some time. In fact, one study found that a single injection of 
an immune activating substance could cause the brain’s im-
mune system to remain in this activated state for more than a 



R.L. Blaylock/Medical Veritas 5 (2008) 1742–1747 

doi: 10.1588/medver.2008.05.00183 

1744 

year [39]. Obviously, this can be very destructive. 
 
Flu vaccines and an expanding vaccine schedule for the eld-
erly 
 
     Public health authorities and physician societies are in an all 
out campaign to have every elderly person vaccinated every 
year with the flu vaccine as well as a growing number of newer 
vaccines. When I was practicing neurosurgery, the hospitals had 
an automatic written order on all older patients’ charts mandat-
ing a flu vaccine, unless it was countermanded by the physician, 
which I always did. Now, the flu shots are being administered 
in malls, tents, and every available site health authorities can 
muster. Often, propaganda from public health is not truthful and 
uses scare tactics to frighten the elderly into getting the shots 
(e.g., the bold lie that 36,000 elderly die from the flu every year 
—in the only large-scale published retrospective U.S. study 
[68], the reported annual numbers of flu-related deaths were in 
the range of 600 to 3,000 during the period from 1979 to 2000).  
     Moreover, studies have shown that the influenza vaccines 
are not effective in preventing those vaccinated from getting 
influenza [68,69].  
     As you age, your immune system, including that special 
immune system in your brain, releases significantly more in-
flammatory immune cytokines than when you were younger. 
This serves to prime the microglia, as discussed. So, when you 
receive your first flu shot, your microglia overreact and they do 
so for a very long period—perhaps years. In fact, many elderly 
report that the flu shot gave them the flu. Proponents of vaccine 
retort with a condescending laugh, “That it is impossible be-
cause the flu vaccine contains killed flu viruses.” In truth, what 
these people are reporting is a prolonged, intense “sickness be-
havior” response to the vaccine. To the body, it is worse than 
getting the flu. Remember, no one is accurately recording ad-
verse vaccine reactions, including the number of elderly who 
die after getting the flu shot—especially if death occurs months 
later, which is plausible with sickness behavior, especially if the 
individual had a preexisting chronic illness or was infirm.   
     Here is the shocking truth. With the elderly already having 
increased inflammatory cytokine levels both systemically and 
in their brain, stimulating these primed microglia so that a 
chronic overstimulation of the brain’s immune system is trig-
gered will not only increase their risk of developing one of the 
neurodegenerative diseases, but will also substantially increase 
their risk of developing major depression. This, in turn, also 
dramatically increases their risk of suicide and even homicide.  
     Anxiety is a major problem with depression, and vaccina-
tion(s) can greatly worsen the condition. In fact, vaccination, 
especially multiple vaccinations, will maintain the brain in a 
state of inflammation that will be self-perpetuating, because the 
excess release of glutamate in the brain as well as dietary glu-
tamate serve to further enhance microglial activation and exci-
totoxicity [40,41]. 
     Those prone to developing one of the neurodegenerative 
diseases, such as Alzheimer’s disease or Parkinson’s disease, 
will be at a drastically increased risk as we have seen experi-
mentally in animals that developed neurologic worsening fol-
lowing exposure to subtoxic concentrations of environmental 
toxins and vaccination [25,43]. 

     Studies have shown that the concentration of pesticides that 
are used in homes are sufficient to trigger Parkinson’s disease 
in susceptible individuals. Vaccinations, as these studies have 
shown, greatly increase risk. Most doctors are completely un-
aware of this important research.  
     Keep in mind that “health authorities” urge the elderly to get 
the flu vaccine each and every year.  This will keep the micro-
glia in a primed and even activated state continuously. Re-
cently, neurologists announced that the incidence of neurode-
generative disease had been grossly underestimated and that 
neurological diseases of the elderly were increasing at a fright-
ening rate. They have no explanation. Over the last three dec-
ades the number of elderly receiving yearly flu vaccines has 
risen from 20% before 1980 to over 60% today. 
     If these statistics were not depressing enough, now the pub-
lic health authorities and medical specialty societies are adding 
a whole new set of vaccines for those 50 years and older, in-
cluding the pneumococcal and meningiococcal vaccines. What 
is being completely ignored by the promoters of these vaccines 
is the effect of multiple doses of immune adjuvant that accom-
pany each of these vaccines.  
     Let’s say you see your doctor and he talks you into getting 
the flu vaccine, the pneumococcal, and meningiococcal vac-
cines all during the same office visit. That way, he can save you 
the time and costs associated with extra office visits. What your 
doctor ignores is that he is giving you three doses of powerful 
immune adjuvants all in one sitting, which means that your 
body and brain are assaulted by a massive dose of powerful 
immune activators that have been proven to activate the brain’s 
immune system to dangerous levels and do so for very long 
periods. This reaction can even occur when only a single vac-
cine dose is administered. Proof of this mechanism exists not 
only in animal studies, but in humans as well.  
 
Mercury and aluminum 
 
     There are other ways that vaccines can reap havoc in the 
brain. Most vaccines contain aluminum compounds. A multi-
tude of studies have shown that aluminum, especially if com-
bined with fluoride, is a powerful brain toxin which accumu-
lates in the brain [43]. With each vaccine injection, a dose of 
aluminum is given. These yearly inoculations with adjuvants 
containing aluminum compounds result in aluminum accumu-
lating not only at the site of the injection, but traveling to the 
brain, where it enters neurons and glial cells (astrocytes and 
microglia). A number of studies have shown that aluminum can 
activate microglia and do so for long periods [44-47]. This 
means that the aluminum in your vaccination is priming your 
microglia to overreact. The next vaccine acts to trigger the en-
hanced inflammatory reaction and the release of the excitotox-
ins, glutamate, and quinolinic acid.  
     You must also appreciate that any infection, stroke, head 
injury, or other toxin exposure will also magnify this inflamma-
tory brain reaction initially triggered by your vaccines. Studies 
have now indicated that the more one’s immune system is acti-
vated, the more likely one will suffer from one of the neurode-
generative diseases [48]. 
     Mercury is also a powerful activator of brain microglia and 
can do so in extremely low concentrations—in low nanomolar 



R.L. Blaylock/Medical Veritas 5 (2008) 1742–1747 

doi: 10.1588/medver.2008.05.00183 

1745

amounts [49]. Because of its numerous reactions with sulfhy-
dral compounds in the body (which are ubiquitous), mercury 
can poison a number of enzymes both systemically and in the 
brain. Of special concern is the ability of mercury, especially 
ethylmercury (the kind found in Thimerosal, which is 50 
weight-% mercury used as a preservative, or in “trace” 
amounts, in some vaccines) to inhibit the regulation of brain 
glutamate levels [50,51]. It accomplishes this dysregulation by 
inhibiting the glutamate transfer proteins that control the re-
moval of glutamate from outside the neuron, where glutamate 
does its harm.  
     In essence, Thimerosal and its mercury-containing metabo-
lites, in the concentrations being injected with vaccines, trigger 
excitotoxicity, increase brain free radicals and lipid peroxida-
tion products, inhibit critical brain enzymes, inhibit antioxidant 
enzymes, and impair DNA repair capability. Even the “trace” 
(reduced) Thimerosal-containing flu vaccine doses contain suf-
ficient quantities of mercury to do all of these things. Moreover, 
each flu vaccine injection adds to the mercury load supplied by 
previously administered vaccines, because some part (1% to 
25%) of the mercury from Thimerosal progressively accumu-
lates in your brain where its estimated half-life is about twenty 
years [70]. 
     In addition, the aluminum adjuvants in some vaccines also 
prime microglia and, when combined with mercury poisoning 
of the brain’s immune system from, for example, a subsequent 
flu shot, can be more toxic to the brain than mercury by itself 
because of the aluminum adjuvant indirectly priming the brain’s 
immune system. Now, if this is not enough, we also have to 
consider the contamination of vaccines with foreign viruses and 
viral components. Studies have shown that this is not a rare 
occurrence, with up to 60% of vaccines being contaminated in 
one study of several major manufactured vaccines [52,53]. 
When confronted with this fact, vaccine proponents just shrug 
their shoulders and say, “We don’t think these things are harm-
ful.” 
     Yet, the studies say otherwise. It has been found that inser-
tion of viral fragments, not even the whole virus, is sufficient to 
trigger the brain’s microglial system and subsequent excitotox-
icity, leading to progressive brain degeneration [54,55]. This is 
accepted to be the mechanism by which the HIV virus causes 
dementia in a great number of AIDS victims [56-58]. Frag-
ments of the virus (gp140 and Tat) are engulfed by the micro-
glia and this triggers chronic brain inflammation and excitotox-
icity. The herpes virus and measles virus can do the same thing 
[59-61]. 
 
Danger of live virus vaccines 
 
     A number of studies have shown that live viruses used in 
vaccines can enter the brain and reside there for a lifetime. One 
such study, in which autopsied elderly were examined for the 
presence of the measles virus, found that 20% of the brains had 
live measles viruses and 45% of other organs were infected 
[62]. These viruses were highly mutated, indicating that they 
could be as potent, or even more virulent, than other natural 
measles virus strains. Worse yet, in most cases these persistent, 
chronic viruses cause a smoldering destruction of tissues with-
out the obvious symptoms of infection.  

     Live virus vaccines are made using a process to attenuate (or 
weaken) the pathogenic or disease-causing virus by passing it 
through a series of cultures. The problem is that the reverse can 
also happen within the body. Studies have shown that when we 
produce free radicals in our body (and we produce substantial 
amounts of such radicals over a lifetime), these can mutate the 
viruses residing in our tissues. This was found in the autopsy 
study referred to above.  
     Likewise, these viruses can trigger brain inflammation and 
degeneration—that is, there exist a chronic degeneration of the 
brain over years or decades [63-65]. Because the resulting con-
dition is so far separated from the time of administration of the 
original vaccine, physicians attribute the degeneration to old 
age or heredity—anything but the vaccines.  
     Virologists are also concerned that such mutated live viruses 
can also infect other people, leading to outbreaks of disease 
totally unsuspected by health authorities.  
 
Conclusion 
 
     Current recommendations by the CDC for adult vaccinations 
include a total of 14 separate inoculations with infectious agents 
and powerful immune adjuvants [66]. To be fair, some of these 
are for special medical risks and conditions, such as high-risk 
behaviors, illegal drug use, and HIV infected individuals. If we 
eliminate these, women will be exposed to 10 inoculations and 
men 7, should they follow the CDC guidelines, for which many 
doctors advocate.  
     According to CDC recommendations, multiple vaccinations 
for a single disease are separated by no more than 4 weeks, 
which is sufficiently close together to produce priming and sub-
sequent hyperactivation of brain microglia. We have seen that 
this can trigger a smoldering process of brain inflammation and 
excitotoxicity that may not only result in depression, anxiety, 
and high suicide rates, but can increase one’s risk of developing 
one of the neurodegenerative diseases as well.   
     We have also seen that in many cases a person will be in-
jected with several vaccines during a single office visit and that 
this means their body is exposed to a very large dose of immune 
adjuvants. Compelling studies, using many animal species as 
well as humans, have shown that this overactivates the brain’s 
inflammatory mechanism, and this can last for years.  
     In addition, several additives to vaccines, such as mercury 
and aluminum compounds, are powerful brain toxins that are 
known to accumulate in the brain over decades and can trigger 
brain inflammatory/excitotoxic mechanisms. Vaccine contami-
nants, such as bacteria, mycoplasma, and viral fragments can 
also produce prolonged brain inflammation and neurodegenera-
tion. 
     Because the elderly already have high levels of inflamma-
tory cytokines, they are at a special risk. The very young (ba-
bies and small children) are at a high risk because their brains 
are undergoing the most rapid development at the very time 
they receive the greatest number of vaccinations—the first two 
years of life. In fact, they receive 24 vaccines during the first 
year of life, one of which contains a full pediatric dose of mer-
cury. Like adults, children receive many inoculations (up to 9 
inoculations) during one office visit. This is insane and in my 
estimation, criminal. 
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     Nasal flu vaccines are even worse because they introduce a 
live virus into the nasal passages which can then travel along 
the olfactory nerves, leading to the very portion or area of the 
brain first and most severely affected by Alzheimer’s disease. A 
number of studies have shown that viruses and bacteria can pass 
along this route to the brain. In fact, in one study, scientists 
sprayed a bacterium into the nose of mice and observed a rapid 
development of Alzheimer’s type plaques in the mouse’s brain 
[66]. 
     So, what should older people do?  
     First, studies have shown that the primary cause of immune 
deficiency in the elderly is purely dietary. The carotenoids, such 
as beta-carotene, alpha-carotene, canthaxanthin, lutein, and ly-
copene significantly enhance the immunity of the elderly. Zinc, 
magnesium and selenium are also essential. One should also 
avoid omega-6 oils (the vegetable oils: corn, safflower, sun-
flower, canola, soybean and peanut oils), since they greatly en-
hance inflammation and depress immunity. The EPA compo-
nent of fish oils (omega-3 oils) is also a powerful immune sup-
pressant. DHA is not. A healthy immune system means that you 
can fight infections efficiently and rapidly. 
     Regular exercise, such as brisk walking or weight exercises 
three to five times a week also boost immunity, while extreme 
exercise suppresses immunity. Exercise protects the brain from 
aging effects and from degeneration. Sugar and refined carbo-
hydrates also suppress immunity and inflame the brain.  
     Adequate sleep is also vital to both brain health and good 
immune function. Pubic health officials and spokesmen for the 
major medical societies are not being truthful about vaccine 
safety. We now possess sufficient information from a great 
number of studies to halt this disastrous vaccine policy. We are 
facing a medial disaster in this country, which is already well 
on its way. 
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Editorial Note 
 
     Vitamin D has been found to be highly protective against 
influenza.  The need for extra vitamin D-3 is supported by two 
relatively new research papers:  
 
Cannell JJ, Vieth R, Umhau JC, Holick MF, Grant WB, Mad-
ronich S, Garland CF, Giovannucci E. Epidemic influenza and 
vitamin D. Epidemiol. Infect. 2006 Dec;134(6):1129–40. 
 
Travera-Mendoza LE, White JH. Cell defenses and the sunshine 
vitamin. Scientific American 2007 Nov.;2007:62–72. 
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