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I have decided to call myself Virgilio (Dante's Virgil) to accompany you on this journey
between the human and animal worlds; it is an ambitious choice, but we viruses recognize
that we are presumptuous, aware that we were one of the first living forms on earth when,
about four billion years ago, in the drops of primordial broth that bounced, there was a lucky
combination of molecules that gave rise to a simple entity with the potential to self-replicate:
the first virus.
Men, who had sensed our presence since the end of the 19th century, would not see us until
1939 thanks to the first electron microscope. For me to understand our becoming between
the human world and that animal, I will briefly present you an "identity card" of the virus.
We consist essentially of a nucleic acid (DNA or RNA), which contains the genetic information
for replication, and a protective protein shell. Peter Medewar, Nobel Prize winner for
medicine in 1960, said of us: “Viruses are bad news wrapped in a protein shell”.
To survive, we viruses, who cannot have an autonomous life, must become parasites of other
living cells, bacterial, vegetable or animal they are. We are parasites, yes, but as the virologist
Dorothy Crawford says, "ingenious, manipulative and dangerous”.
Penetrated into the living cell, our nucleic acid replicates itself and enunciates a 'genetic
diktat' that forces cell factories to synthesize proteins to coat the thousands of new viruses
that form within the cell itself within twenty-four to forty-eight hours.
We 'intelligent viruses' realize that our survival is linked to that of the host that has become
parasitized and that if we kill our host, there is little chance for it being transmitted to another
and it will succumb itself (think of the cold: if it were fatal, it would no longer exist). As a
consequence, in addition to the acute infection, we cause chronic and latent infections, in
agreement with the immunitary system; in other words, we live, if possible, on income
without running out of capital.
Our 'poorly cautious' colleagues, such as the Ebola virus, cause a highly lethal haemorrhagic
fever in humans (75% of those infected die within ten days), with the result that the epidemic
is rapidly self-limiting due to a lack of hosts.
It has always been accepted that viruses, with rare exceptions, have exclusive targets in a
given species. The mouse hepatitis virus can only infect the mouse, the mouse hepatitis virus
can only infect humans. Today, on the other hand, numerous cases of transmission of a virus
"from another animal to man" have been proven. A veritable "species jump", which supports
the so-called viral anthropozoonoses in which natural barriers are overcome.
Some of us manage to jump from animal to man without any structural modification, others
with an adaptation due to mutations, others with a recombination of two different viruses
that, by mixing the genes, give rise to a new one.

Charles Darwin said that under adverse conditions, not the strongest survives, but those who
can adapt better. From this point of view, we viruses are true masters.
A fascinating example of this 'genetic shift' is the one that occurs with avian influenza viruses
where the recombination between a human virus and an avian virus (duck, chicken) takes
place in the pig, an animal equipped with receptors to host both and which acts as a mixing
vessel, that is, a pot of recombination of new viruses capable of attacking and transmitting
easily from man to man: a real 'humanisation' of the disease.
With this mechanism we invaded the world with the flu pandemics of 1957 (Asia) and 1968
(Hong Kong). In another case (Hong Kong in 1997), the virus responsible for the epidemic was
the product of the recombination of three strains of avian influenza viruses that infected
quails, geese and ducks respectively. The recombination of these three viruses resulted in
intermediate variants that infected different hosts, the last of which, presumably a chicken,
infected humans permanently.
It is surprising to remember how a swine virus was responsible for the deadly influenza
pandemic of 1918 known as the Spanish flu, which caused the deaths of over twenty million
people in one year. Evidence of this is that in 1997 American researchers were able to isolate
this same virus from the lungs of a woman who died in Alaska in 1919; the virus buried in
permafrost (permanently frozen sands) was in excellent condition as if it had been in a
freezer for eighty years.
Even for one of our most feared representatives, HIV (Human Immunodeficiency Virus, the
one responsible for AIDS) has been hypothesized to be derived from animals.
A virus similar to HIV, the so-called Simian Immunodeficiency Virus (SIV), has been isolated
from chimpanzees. One hypothesis is that years ago in Central Africa a hunter injured himself
during the dismemberment of a chimpanzee for food purposes by contaminating himself with
the animal's blood.
The chimpanzee was probably infected with the immunodeficiency virus of the monkey,
which, after a transformation, evolved as HIV in the new host (cut-hunter hypothesis).
The SARS virus (Severe Acute Respiratory Syndrome) is another example of how the Pandora
vase of our animal reserve still has so much to distribute.
The responsible for SARS, known as the Coronavirus because of the 'crown' shape of the wrap,
does not resemble any of the other Coronaviruses in the same family, which are the agents of
the common cold.
It is therefore neither a mutation nor a recombination of a known virus. It probably evolved
separately from an ancestor coronavirus that infected animals, such as poultry, in rural areas
of southern China for a long time before the species jumped over two years ago.
The 'reservoir' animal is still unknown today, although recently the virus has been isolated
from a carnivore, a civet, from a badger and a raccoon and has been transmitted under
experimental conditions to the ferret and the mouse.
SARS was promptly identified and blocked in its spread. Of course, if the Chinese farmer who
first contracted SARS from chickens had also contracted human flu at the same time, then the

SARS virus could have 'learnt' from the human flu virus, a great expert in human contagion,
how to go from one man to another, triggering a deadly pandemic that is difficult to control.
Several factors favour the jump of virus species, in particular, human interventions that upset
the natural habitat of animals (disbandment, elimination of fundamental species in the control
of the balance of the chain of life), and irrational zootechnics that, by keeping different animal
species amassed, favours dangerous "genetic rearrangements".
In addition to this, there are also sudden climatic changes that upset the planet's ecosystems
and consequently the biological cycles of animals involved in the chain of infection: malaria,
for example, has recently appeared in Russia following a rise in temperature, which has
allowed mosquitoes, essential vectors of infection, to survive in those regions.
An interesting biological conundrum involving humans and animals is the one linked to a
group of transmissible diseases that cause serious degenerative brain damage (including the
infamous Bovine Spongiform Encephalopathy - BSE, or Mad Cow disease that has appeared in
the UK since the early 1990s1).
This disease is supported by a causal agent that has long been considered one of us (a
defective virus called Virino) and now identified as a new entity: the so-called Prion.
Stanley Prusiner, who in 1977 won the Nobel Prize for his studies in this field, called it "one of
the strangest creatures on this planet".
The American scientist enunciated a revolutionary and almost 'heretical' hypothesis, which
predicted the existence of a new class of transmissible agents without nucleic acids and of an
exclusively protein nature (Prion derives from: proteinaceous infectious particles). During the
infection, the Prions reach the brain directly and induce a modification of a protein normally
distributed in brain tissue that is very similar to the Prion itself. This change gives rise to a
chain reaction in which the new modified molecules bypass the control systems that regulate
the metabolism of proteins and settle in the black tissue, transforming its structure into a sort
of sponge, hence the name Spongiform Encephalopathy.
In man, the beginning of the history of spongiform encephalopathies can be traced back to
Kuru, a disease that has been widespread for over a century in a tribe of cannibals (Fore) in
Eastern New Guinea, studied by the American pediatrician Carleton Gajdusek, who won the
Nobel Prize for these diseases.
This paralyzing neurological disease (kuru means 'trembling') was widespread only among
women and children, who were entrusted with the preparation of the corpses and given the
brain (infected) as food, while men were responsible for other meats. With the prohibition of
cannibalism, towards the end of the 1950s, the disease disappeared.
Another Prion infection in humans, similar to BSE, is the very rare Creutzfeld-Jacob disease
(one case in a million inhabitants) described in 1920 and inexplicably produced by
spontaneous genetic mutations2.
A 'species jump' that is not natural but forced is also what xenotransplantation, i.e. the
transplantation of organs from animals to humans, forces us to do.
The possibility of using animal organs for transplantation in humans has always fascinated
researchers. The first xenotransplantation dates back to 1963 when Keith Reemtsma
succeeded in transplanting a chimpanzee kidney to a woman who survived nine months. After

some other negative experiences due to rejection, in the early nineties, the team of the
University of Pittsburg, led by Thomas Stazzi, performed the first two transplants of baboon
liver to the man, but the recipients did not survive beyond two months.
These interventions, in particular with the use of primates, chosen for the similarity of their
genetic heritage to that of man (over 90%), provoked controversy and violent protests from
animal rights activists, even though xenotransplantation has recently been defined by the
Vatican as 'acceptable'. At present, the attention of the experimenters is focused on the pig for
reasons of anatomical compatibility of the organs and their easy availability.
In order to transplant organs that circumvent the immunological rejection of the recipient,
geneticists have managed to modify the genetic code of the animal in the laboratory, making it
more similar to the human genome; to this end, the so-called 'transgenic' pigs have been
created, but a significant example of a new way of 'becoming' between a human being and an
animal!
However, the opposite can also happen, at least in the realm of literature, as the Russian
doctor and writer Michail Bulgakov taught us, who, in The heart of a Dog, back in 1925,
imagined a shocking transplantation of the pituitary gland from man to animal!
The most likely serious problem in xeno-transplantation, however, is the infectious problem,
that is, the risk that with the transplanted organ some of us viruses, silent parasites of the
animal, are transferred to humans: a 'jump', which is facilitated by the massive anti-rejection
therapy to which xeno-transplanted patients are subjected who, paralyzed in the immune
system, are not able to counteract the pathogenic action of us viruses. We believe in the
etymology of our name: virus as if to say poison.
In the very near future, however, even our role as 'villains' could be modified by genetists who,
knowing us as elementary units used to sneak into cells, could exploit our experience by using
us as a vehicle of 'good genes' to replace anomalous or missing genes. That’s not all: another
use of viruses useful to humans could, for example, be to become 'bullets' that are shot
electively at cancer cells until they are destroyed.
This short journey on the subject of human being-animal-virus relationship is over; it's time
to get out... "to see again the stars." If we imagine that the stars are the lights that light the way
to research, then we viruses remember the star Augusto Giovanardi... He beat the hell out of
us with his polio vaccination.

Note 1: The most probable hypothesis is that the cause of the outbreak of the epidemic in
cattle is to be attributed to the use of meat and bone meal obtained from the slaughter scraps
of sheep affected by a disease that has been present for centuries in British flocks and called
"Scrapie".
Scrapie is a spongiform encephalopathy of the sheeps that induces aggression and sensitivity
reaction with a characteristic and violent itching that leads to the animals scratching violently
until they have obvious fleece losses (to scrape means 'flaying').

Note 2: In 1996, there were reports of spongiform encephalopathy in humans supported by a
different strain from the one isolated in the above mentioned Creutzfeld-Jacob disease. This

strain was found to be identical to that of bovine disease, confirming the hypothesis of
transmission of the Prion from animal to man by feed. Measures to control cattle feed and the
exclusion of suspect beef from trade have broken the chain of infection.
The anguish over this disease has also been interpreted in artistic terms by painters and
poets; it is worth mentioning the Carol Rama cycle Mucca Pazza (Mad Cow) on mad cow
disease in the second half of the nineties and the acrostics of Sanguineti in 1997.

