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New Strategies for Reversing Viral Pandemics:The Role of Nutrition
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Introduction

Malcolm Gladwell™, in his book The Tipping Point: How Little
hings Can Make a Big Difference, argues that both social and
redical epidemics are often triggered by small environmental
hanges. Graffiti or aggressive panhandling, for example, are
een by some as an invitation to commit more serious offenses,
o creating urban crime waves. If Gladwell is correct, it follows
1t medical epidemics are caused by and “can be reversed, can
e tipped, by tinkering with the smallest details of the immediate
nvironment”. The author of this publication believes that this
s true of many pandemics because they were triggered by one
uch accidental change in soil geochemistry. If this assessment is
orrect, it follows that rectifying this mineral imbalance can halt
1¢ AIDS and numerous other viral pandemics®™?.

Selenium deficiency: one little thing?

Dr. Douglas V. Frost'®, appears to have been the first researcher
) fully recognize that the world’s soils are rapidly becoming
slenium depleted. As early as 1984, Frost presented a paper at
1€ Third International Symposium on Selenium in Biology and
fedicine, held in Beijing, entitled “Why the level of selenium in
ie food chain appears to be declining”. He argued that there were
ve basic reasons why plant uptake of selenium was decreasing.
hese causal variables are well worth repeating here.

1 Although coal is relatively high in selenium, it contains about
) 000 times more sulphur. As a result, when it is burned, coal’
selenium is largely reduced to its elemental form and deposited
irly close to the combustion source. The more sulphur in coal,

i less uptake of selenium by vegetation.

2 The sulphate and nitrate ions, released into the atmosphere by
¢ burning of fossil fuels, result in acid rain and so lower soil pH.
slenium is less bioavailable in such acid soils.

3 Fossil fuel burning also results in the creation of mercury,
idmium, lead and arsenic selenides. These metal selenides are
ghly stable and appear to act as sinks for selenium. This may be
hy cancer is so common in regions where soils are elevated in
ercury™®.

4 The Green Revolution has been driven by fertilizers that
msist predominantly of sulphur, nitrogen and phosphorous. All
ree of these substances appear to depress the plant uptake of
lenium™#,
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2.5 Large areas of the planet are used for the grazing of livestock,
including cattle, goats and sheep. However, the form of selenium
excreted in animal urine, the trimethylselenonium ion, is largely
unavailable to plants.

As a combined result of these five processes, soils are depleted
of selenium on a global scale. The resultant growth of vegetation
that contains little of this mineral is having a major negative
impact throughout the biosphere.

3 Selenium deficient insects

Researchers at the United States Department of Agriculture’s
Agricultural Research Service Laboratory in Columbia, Missouri®”)
have shown that insects need selenium to resist viral infection.
To illustrate, they found that the susceptibility of the cabbage
looper larvae to baculoviruses rose and fell with selenium levels
in the diets of these caterpillars. One of the researchers involved
described what happened when selenium-deficient larvae were
exposed to this virus. “It’s Ebola for caterpillars--The virus turns
caterpillars into giant virus factories and they dissolve into a pile
of goo”.

The Western (or European) honeybee, Apis mellifera drives
a large commercial pollination industry in North America.
Beginning in the summer of 2006, this industry began to collapse
rapidly as bee keepers reported the decimation of their hives by a
process known as Colony Collapse Disorder''”. This is no small
matter. About one third of human food supply depends on insect
pollination with about 80 percent of that being carried out by bees.
In the United States, honeybees pollinate over 130 different types
of crops and their total disappearance would cause $75 billion in
indirect losses.

Some people are calling Colony Collapse Disorder Bee AIDS.
It certainly seems to involve the destruction of the bees’ immune
systems, which greatly increases their susceptibility to viral
infection, especially that caused by the Israeli acute paralysis
virus""?, first reported in Israel in 2002. Interestingly, Colony
Collapse Disorder seems much more common in hives that
pollinate commercially fertilized crops than those that service
organic farms where soils contain higher levels of selenium!*.

4 Selenium deficient animals

Animal immune systems also appear to depend greatly on
selenium. Beck and coworkers14, for example, have shown that
selenium-deficient mice suffered much more severe lung pathology
after infection with the influenza virus (influenza A/Bangkok/1/79)
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than did Se-adequate controls. Beck and colleagues! also
documented a similar increased virulence in coxsackievirus B3
(CVB 3/0) in mice fed a selenium depleted diet:

This conversion was accompanied by changes in the genetic
structure of the virus so that its genome closely resembled that of
other known virulent CVB3 strains. Similar alterations in virulence
and genomic composition of CVB3/0 could be observed in mice
fed normal diets but genetically deprived of the antioxidant
selenoenzyme glutathione peroxidase (knockout mice).

Beck and coworkers!''") have shown, therefore, that in

animals, selenium is essential in both optimizing the host immune
response and also in preventing viral mutations that can increase
pathogenicity. It is for these reasons that Spallholz and Boylan®
have been trying to reduce the mutation rate of the avian influenza
virus H5NI, by adding selenium to feed, on commercial chicken
farms in Thailand.

5 Selenium deficient humans

Despite widespread promotion of programs stressing chastity,
fidelity and condom use, the Human Immunodeficiency Virus
(HIV) continues to spread rapidly. Major geographical patterns of
infection, however, are becoming obvious. In the United States,
Cowgill'"! demonstrated that AIDS mortality has had an inverse
relationship, especially in African-Americans, with the amount
of selenium in local fodder crops. This implies that the higher the
dietary selenium intake of selenium by livestock, the lower the
local AIDS mortality rate.

A large part of sub-Saharan Africa has selenium deficient
soils®*2". In Botswana, Zambia, Kenya, Uganda, Swaziland
and South Africa, populations tend to lack an adequate intake
of this trace element. Senegal’s soils, however, are derived from
selenium-enriched marine sediments. In this country’s capital city,
Dakar, the prevalence rate for HIV infection has, for many years,
hovered around the unusually low rate of 0.5 percent amongst
women attending antenatal clinics®?. Similarly, Finland has
experienced only about 50 percent of the HIV infection rate of its
Nordic neighbors. This seems to be because of a decision, taken in
1984, to add sodium selenite to all that country’s fertilizers, in an
attempt to reduce the abnormally high heart disease death rate™!,
As might be anticipated, Bolivia, a major selenium exporter, also
has an abnormally low AIDS incidence rate™). Taken as a whole,
the diffusion patterns of HIV/AIDS strongly suggest that selenium
is very protective against HIV infection”".

Such beneficial effects of a selenium adequate diet are not
limited to HIV. Keshan disease occurs only in individuals who
are both selenium deficient and infected by the coxsackievirus®?.
However, virally induced heart disease is not restricted to Asia.
Nicholls and Thomas™" showed that 10 out of 38 patients admitted
to the King Edward VII Hospital in Midhurst, Sussex, England,
during a study period lasting two months, had been infected
during the week previously by the coxsackievirus B. Beyond this,
Broome and coworkers™ have showed that selenium supplements
appear to protect against picornaviruses, in a live attenuated polio
vaccine trial.

6 New Pathogens

Mark Woolhouse and coworkers®!, at the University of
Edinburgh, have identified over 1,400 pathogens that are capable
of causing diseases in humans. These researchers argued that at
least 800 of these hazards originated as animal pathogens and then
crossed the species barrier to infect humans. HIV-1, of course, is
one of these, originating as the chimpanzee (Pan troglodytes)
virus SIV,,, while HIV-2 was derived from the sooty mangabey
(Cercocebus atys) monkey virus, SIVp.

As has been discussed, selenium deficiency in animals
encourages mutation in viruses. While the traditional rate of
animal to human pathogen transmission does not seem to have
been much more than one per thousand years, at least one disease
a year is now jumping from animals to humans. Indeed, 38 new

human pathogens have emerged in the past 25 years, including
SARS, avian flu, AIDS and new variant CJD (mad cow disease).
This rate of human exposure to new pathogens clearly is both
unprecedented and unsupportable in the longer term.

Humanity is facing a challenge of unique scale and scope.

Indeed, as Haseltine®" pointed out in 1982, “The future of AIDS §
is the future of humanity”. Testifying at a U.S. Senate hearing, he |

subsequently predicted that by 2015 the total number of dead or
dying from HIV/AIDS could reach one billion — that is, almost a

sixth of the current global population. Of course, this huge number §

of compromised human immune systems would permit mutation

of a variety of other pathogens, beyond HIV itself, accelerating the f

arrival of new, and promoting the diffusion of old, diseases.

7 Prevention: The Prime Strategy
It is apparent that humanity and many other species are engaged
in a war against viruses that they are losing quickly. This conflict

appears to have occurred because global pollution has depressed
the entry of selenium into the food chain. Fortunately, it is possible §

to replace this missing trace element in the human diet.

Keshan disease prevalence has been greatly reduced in China, |

for example, by the addition of selenium to fertilizers, animal feed
and table salt. In Sichuan Province®, the use of fortified table
salt reduced the annual incidence of this heart disease in children

from 7.1 to 0.12 cases per thousand, during the time period 1974

to 1983. As selenium levels in diet have risen, coxsackievirus

infection in the great Chinese Selenium Deficiency Belt has fallen §

and with it the incidence of Keshan disease.

Similarly, Chinese field trials also have shown that hepatitis
B and C viral infections can be reduced with selenium
supplementation. In Qidong county, Jiangsu Province, a town
with a population of some 21 000 was selected to use table salt,

fortified with 15ppm anhydrous sodium selenite. Six surrounding F

townships, where unfortified salt was still in use, served as
controls™], After three years, in 1987, the incidence of hepatitis
was 4.52 per 1 000 population among those using selenium
fortified salt. However, in communities that used normal salt,
the hepatitis incidence rate was still elevated, 10.48 per 1 000
population. A subsequent study of similar design, conducted by Yu
and colleagues™ in the same county, showed that 200 micrograms
of daily selenium, provided as fortified yeast, could also protect
against liver cancer, often associated with hepatitis B and C
infection.

Since 1980, roughly 0.6%-0.7% of the populations of Denmark,
Iceland, Norway and Sweden have been diagnosed as being HIV-
positive. In contrast, the figure is only 0.3% for Finland. That
is, the rate of HIV infection in Finland for the past 24 years has
been only about 50% of that of the rest of the Nordic region,
all of which, for geological reasons, is selenium deficient. Even
more interesting, in 1984, Finland began supplementing all its
agricultural fertilizers with sodium selenite®). Although the early
figures were very low, for the period 1980 to 1984, the annual
HIV infection rates for Norway and Finland were running about
the same. However, in 1985 (the year after selenium fertilizer
supplementation began in Finland), there were only 38 new HIV
cases identified in Finland compared to 214 in Norway. There is
further evidence, from countries to the east of the Baltic Sea, that
low dietary selenium increases the risk of HIV infection. Estonia,
for example, is separated from Finland only by the narrow Gulf
of Finland and also has soils that are naturally very selenium
deficient® but does not add this trace element to its fertilizers. The
current HIV-prevalence rate among adults 15 to 49 years of age is
1.1%""), eleven times the rate in Finland. Adjacent Latvia, another
selenium deficient neighbour has an adult HIV-prevalence rate
six times that of Finland® ., In contrast, two countries to the south,
Lithuania and Poland, both of which have much more adequate
dietary selenium levels™®**!! have adult HIV prevalence rates of
some 0.1%, that is more or less the same as Finland’s®**!. In
summary, all Nordic countries except Finland and that country’
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