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“The wind hits those with a light head, the weakeltgets into theil
bodies through their nostrils or other orificesy ibsits on their heads.
It makes their bodies hot and si it clenches their teeth and gives
them a headache. They start to say and do mimthésgs. If it is not
treated it can be lethal. It is not madness lart become it. Spirits
are carried along with the wind — not the big wihét precedes the
rain, not the sand wind that heralds the end ofdheseason, but light,
unexpected, insidious breezes: the puffs and wihidls that whip
across the high plains, across the paths, stirtipghe sand and dry
leaves. They are home to the woodland spiriesstiuls of the dead
that know no peace.”

Tale of the African people Mali

It must have been a century ago that Sigmund Fteedfather” of psychoanalysis, announced
categorically that [there is]: “...only one causeatffmental illness, even the most severe: an
inadequate upbringing.  Everything dependsaw bne was treated as a child.” Many decades
were to pass for a more balanced view to take h@kibvanni Cassano summarized it as follows:
“...melancholy, moral suffering and mental distreaséhalways been attributed to mankmtighe!
spheres — the spirit, heart and soul. Our hurtiartiaining, our idealized concepts of the
individual, are repelled by the idea that chemidaésthey substances found in the brain, or drugs,
can change our view of the world, our way of béei3j.

Most people are well aware that our organism ssiffezar and tear, that our heart, intestine, |
kidneys, lungs, eyes, etc. can all break down ¢évéie extent of needing replacement, when this is
possible; still, though, most of us are unwilltogaccept the idea that the brain is an organikest



all the others, and that mental illness has biocte&moots. Many patients thus fail to recognise
the real causes of their disease in time, and ved&igs on hopeless therapies or even illegal slrug
in vain attempts to free themselves of sufferind alghtmares.

This brief “background” led me to formulate a cheatiinterpretation of the many afflictions
involving our brains. This approach gave risa fascinating hypothesis: various psycho- and
neuropathies, and behavioral disorders, can beygrbin a new class, with similar etiopathogenesis
- | call themmolecular diseasesmost of them are caused by undue action of exogersou
chemical and physical agents on our bodies.

To explain the plague that had devastated Athemsdtius maintained that contagious material
and rotting things gave off tiny germs, which héethseminathat infested the air, water and food
and caused illness in anyone who came into contiittthem. Fracastorius of Verona, the
physician who gave syphilis its name, picked wpttireads from Lucretius, concluding that the
germs that caused these ailments were capablemitécing themselvgseminaria consimilia sibi
alia generant et propagant).[4]in 1840 Jakob Henle suggested that “the infectiaéenml is not
only organic, but viable, with its individual lifend has a parasitic relationship with the diseased
body”.

Lucretius, Fracastorius and Henle are three ostiges ir
naturalistic thinking that developed though Kocasteur and oth
microbiologists, evolving towards modern theoriestoe
etiopathogenesis of infections.

The environment we live in today has undergoneh®adcal changes. We have only to
compare the composition of the biosphere a ceragoyand today: it pulses with billions of
molecules, most of whose structure and biologictavitly we know nothing about. Another factor
to be borne in mind is the action of man-made tamha on our central nervous systems and other
vital organs. The planet’'s water reserves aneagingly polluted with heavy metals, toxic wastes,
pesticides and other chemicals used in agriculamd,industrial by-products. The air is filled it
smoke and fumes from the chimneys of millions ahles and factories, and the emissions of our
combustion engines, while the oceans are fast begoancemetery for the flora and fauna of the
water.

This vast bio-ecological aggression on our bramslves a huge variety of pathogens, and their
interactions, while our organisms grow more vulbéras they become older.

In the first century before Christ, Pliny had allg grasped how poisonous lead could be, and



tried to persuade his fellow citizens not to use“gugary Saturnian crystals” to sweeten their
food and drinks. The crystals that formed whenedermented in lead-glazed jars were no less
than pure lead acetate — sweet and deliciousethallto the kidneys and brain. Lead poisonimg, o
“plumbism”, gradually decimated the aristocracy #&glons of ancient Rome, contributing to the
fall of the Empire. Pliny certainly would nevenigaimagined that despite the hard lesson learned
from Saturn, man would have persisted in poisohisgvorld with lead, but this time with tetraet
lead, the “sweetener” of petrol.

Another threat hangs over the food chain. Evieng tve eat fish from lakes or streams fed by
acid rain or polluted with industrial waste waterg, are exposed to excessive concentrations of
lead, aluminum, mercury, cadmium, nickel and otleavy metals. The acid waters can also
dissolve the lead still used for many water pipdsch becomes another source of “Saturnism”.
Epidemiological findings indicate that high leasldés in the blood, common in many cities, are
correlated with a significant lowering of the idigénce quotient (IQ) among school children.[5]

Today, we have access to an unprecedented vafietgad-altering drugs. We also have ample
understanding of the harmful effects of alcohotaine, amphetamine-like substances, heroin and
other opiates, hashish, nicotine, LSD and othealaiés.

Diseases like the plague, syphilis, cholera, srmallierman measles, scarlet fever, tuberculosis,
malaria and poliomyelitis have decimated humanityasious times. The molecular diseases have
taken their place — or perhaps only flanked thefine combination of live germs, pathogenic
molecules, and free radicals is not merely forrat,is significant from all viewpoints. Chemical
infection, just like bacteria and viruses whiclaekt us orally and topically, through our skin,
mucous membranes and conjunctiva, enter our badiée air, water, soil, food and drinks.

Like many germs, pathogenic molecules and freeaglcan often be inactivated by heat
(sterilization), by molecular filtration (ultrafréation), or by contact with other active substances
(disinfectants). There may, however, be somergysma of action between live germs and their
“chemical” counterparts.

Heavy drugs frequently cause immune system impaitnaad can speed up the progression to
AIDS in HIV-positive patients. Heavy smokers suf€hronic inflammation of the respiratory tract
caused by the toxic action of tobacco combustiaayects. These people are susceptible to
bacterial, viral and fungal superinfections, whaatm even sometimes be fatal. Many of the
molecules and free radicals in the air of our sif80,, SO,, ozone, NO, NQ and others) are
irritants for the conjunctiva and respiratory trguedisposing to bacterial and viral infections.
Some of the pyridine derivatives found in pestisidee toxic for the dopaminergic cells in the brain
and may contribute to the onset of Parkinson’sadise An excess of aluminum reaching the brain
can cause structural alterations to certain preféacilitating the subsequent development of
Alzheimer’s disease.



Another widespread problem is passive smoking, wban cause serious illness in non-
smokers. The toxic chemical in this case is fieansd from the smoker to the people around him,
in a sort of process of contagion through the ragmiy tract, travelling in much the same fashisn a
airborne bacterial and viral infections like infhea and tuberculosis.

These poisons we absorb with the air we breathbginvater we drink and food we eat, harm
bodies; they make their way to the brain and otitat organs, interacting with other substances,
and triggering true “molecular diseasesiused not by living microorganisms, like thoseok®rec
by Koch and Fracastorius, but by chemicals, ordithb

Four particular classes of chemicals merit oumétte here:

1) heavy metals (Pb, Al, Cd, Ni, Hg, Sn, Zn, Fe,®)

2) various natural and synthetic organic moleculigiely used in or as medicines, pesticides, food
additives, legal and illegal drugs, etc.

3) organic fragments from the combustion of fossiluels (coal, oil, etc.), tobacco and other
organic products, such as refuse

4) prions (proteins with no genome).

For thousands of years humanity was periodicaflicedd by pestilences, that seemed to have
become a thing of the past: conquered, routedvier. e But that was not to be — they have
reappeared, in modern guise, possibly even straggcertainly more treacherous than ever.
Disease is manifest in the myriad ailments afftigtiiving things: plants, men and animals. There
is no life without ailments: life and diseaserade share roots, inexorably linked to the same. fat
With our ailments, the future is already writteear in our genome. Life is a series of happy and
less happy events, many of them apparently “predsbt others the result of pure chance.

Our forefathers rejected the idea that man had b#bketed with illnesses since he first appeared
on this earth. Hesiod maintained that “the humaae lived on the earth apart, and sheltered from
suffering, from hard fatigue, and from the pairdideaseg¢nousoi)that bring death to men”. Then
came Pandora’s box. Plato rationalized the mfythe@Golden Age, explaining that most of the
afflictions werecaused by luxury, laziness and too much rich food.

In modern times the myth of historical decadendgeisag replaced by the idea of progress,
interpreted in absolute terms, and certainly ne tdsan illusion. In the beginning, Man, freed of
Prometheus’ bonds, started on his long and tortpatis from tribal life to the Neolithic era, to tt



cities of classical Greece; from the provincethefRoman Empire to the primitive medieval
hospitals — burning witches along the way, mediome®, charlatans, healers, philosophers and self-
proclaimed scientists, all lumped together tryiogxorcise pain and disease.

So what's new today ? It was almost two thousgeads later, in 1715 at Leiden, when
Boerhaave confirmed it was time to turn over a teafr  “We must consider illicit those
metaphysical reasonings where so many philosopteees lost their way, and confine ourselves to
results obtained and confirmed by experimentatiogt. us abandon metaphysics and move towards
physics. This is the only way to find out theetcharacteristics of nature that we have overlooked
so far.”

Does he mean we must forget Hippocrates ? Inmxiety to reach the future we risk neglecting
the past. But, as Carlo Levi wrote, “the futuess lan ancient heart”. Even if we forget them, we
still trail those old habits along with us, deeptexd in our culture.

The pain stimulus is universal even though it caub#erent levels of distress in every
individual. Hence the centuries of efforts taaeé it. Sedation and self-medication are closely
linked in the past and present, including the ddeeavy drugs. Self-medication, sedation for pain
and suffering, and artificial paradises are altatied by our neuronal structure#hey are just one «
the outlets for man’s culture of deception, bugthy homo sapiento cheat himself.[6]

In the industrialized countries most deaths afterage of 30 are due to pathologies related to
aging, which brings us back to the theory of fregicals. Aging is viewed as a consequence of
chemical reactions which, combined with environmakahd genetic circumstances, induce lethal
alterations in the body. It should therefore begible to prolong life expectancy by delaying the
start of these radical reactions, or shorteningctieen reaction by reducing oxidative stress. eFre
radicals come from normal enzymatic and non-enzigmeaactions, and they can react in biological
fluids, cells and tissues. Their high level adavity means they tend to react with a wide wsrie
of structures, such as nucleic acids, proteinscanbohydrates, etc., present in the organism:ighis
why they are so dangerous.

Some examples illustrate the range of diseasesy nfahem life-threatening, believed to
originate in the free radicals [7]:

- various malignant tumors (due to the mutagenic éécts of free radicals on DNA);

- arteriosclerosis (due to the interaction of enddtelial cells with low-density lipoproteins —
LDL — oxidized by free radicals);

- essential hypertension (due to the action of th@", radical on the endothelium);



- amyloidosis (due to radicals causing oxidation aimyloid precursor protein — APP);
- senile immune deficiency (due to weakening of thexmune defences);

- Parkinson’s disease (due to peroxidation of membramnlipids, and deficit of
dopaminergic neurons in the substantia nigra).

The brain has a high concentration of lipids, togligen consumption, and limited amounts of
antioxidant enzymes. The brain also has a suttstanpply of iron in the form of various protein
complexes: ferritin, neuromelanin, etc. If ttesgeéleased inappropriately it can catalyse the
production of oxygen free radicals, the cause adative stress.[8] The brain is a chemical
laboratory where thousands of compounds, someeaf thighly reactive, are formed, transformed,
and excreted, apparently incessantly. Chemicalsall sorts of structures are processed
continuously, for numerous highly specific purpgaewier the watchful eye of tiers of enzymes.
The whole system is a model of order.

The brain, however, is the organ with the highegsggen consumption, and the highest turnover
of free radicals, which can lead to unpredictabieexpected reactions — sometimes producing
aberrant metabolites. Chemical and physical ageom our polluted environment can trigger
anomalous chemical reactions in the bodyhese in turn can set in motion cascades of degtwne
processes, sometimes irreversible. Alcohol, sniksoffee, drugs, environmental pollutants,
exhaust gases, industrial fumes and smoke, indaeting habits, and medicines taken over the
years all contribute to the involution of the braimd the onset of psycho- and neuropathies:
parkinsonism, maniac-depressive states, schizoghmlzheimer’s disease — and molecular
diseases.

In plants alkaloids such as morphine, cocaine, aliggg; etc. form ir
physiological conditions from simple component&lkaloids
identical to these natural products can be syrntbdsn the human
brain too, by chance, by non-enzymatic pathways.fdjerrant
metabolites of dopamine have been isolated (tetr@mpapaveroline,
laudanosinoline, salsolinol, apomorphine) fromuhiee of healthy
individuals, from patients treated with DOPA, arabpmortem from
the brains of patients with Parkinson’s diseastre we have the
clinical confirmation that in abnormal conditionargdjerous aberrant
metabolites can form in our brains, taking us bacthe theory of th
origin of molecular diseases: “the chemical plagithe third

millennium”[10] “
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