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Most flu epidemics begin in
animal pools. Since human interactions with animalsand the biology of animal ecology are increasingly complex, infections are
spreading faster. In the case of
avian flu, the virus is present
among both wild bird populations and the poultry industry.
Wild birds, particularlymigratory ducks, geese, and shorebirds,
are the natural holding spot for
the influenza A virus that can
infect other avian and mammalian species. Our knowledge
about flu in wild birds is limited
and our knowledge needs to be
enhanced through more research
in order to understand the
dynamics of these viral infections
and transmissionroutes.
As of this writing, the virus
has been found in chickens

throughout Asia and into Europe
including Greece and Turkey. In
the last two years, H5N1 has
killed 140 million birds and
infected 116 people. The chickens
are generally gassed when an outbreak is located so as not to further pass the virus on to other
organisms.

What do we know about
the genome of H5N1?
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Whatdo all these concepts havein
common?They representa potential human flu crisis that could
affect 20% of the world's population this winter. Within a few
months, an estimated 30 million
individualsmay need to be hospitalized and 25% of those may die.

Flu

migratorybirds possibly carrying
the virus and spreading it
throughoutsoutheastAsia.

What kind of medicines is
H5N1 sensitive to?

H5N1 viruses are sensitive to
the neuraminidase inhibitors
oseltamivir,which is an oral drug,
and zanamavir,an inhalablepowder. These drugs act to prevent
the hydrolysis of glycoproteins
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How are vaccines made in
preparation for a possible
pandemic?
One of the first steps in making vaccinesis to make a reference
virus vaccine. A new technique
called reverse genetics is now
being used to create reference
viruses that match the target flu
strain exactly (Webby, 2004).
Using this technique, an H5N1
reference virus was produced
within weeks and an inactivated
H5N1 vaccine was created.
Preliminaryresultsof Phase I clinical trialwith 450 volunteerslook
promising. The government
hopes to create20 million doses.
NIH has also initiated the
productionand clinical testing of
H9N2 candidates since this viral
strainhas been the most common
subtype of avian flu circulatingin
Hong Kong and Chinaand infecting at least eightindividualsin the
region. Generallyit is less pathogenic to humans.
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Are live vaccines still used?
Yes,immune responses to live
attenuatedvaccines develop more
quickly than those produced by
inactivated vaccines. These vaccines also tend to be more cross
protective against variants of the
same virus. LiveattenuatedH5N 1
vaccines have been made.
As with any vaccines, the
virus is grown inside chicken
eggs. The problem is that this
method does not allow for variations among the viruses. There is
a currentmovement where scientists are trying to do more with
using cell-culture methods for
vaccine production to provide for
more flexibility. Cell cultures
would keep up with rapidly
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1957:Asianflupandemic
kills100,000peopledueto H2N2influenza
virus.

and glycolipids on the protein
coat of the virus.

How is the reconstruction
of the 1918 Spanish flu
virus important?

What is another possible
line of prevention against
avian flu?

Scientists at the U.S. Centers
for Disease Control reconstructed
the genome of the 1918 flu virus
recently, greatly enhancing our
preparedness for the next pandemic. In reconstructing the 1918
influenza virus, scientists learned
which genes were responsible for
making the virus so harmful. This
is important advance preparation
for knowing which genes are
responsible for causing severe illness and in helping develop vaccines and drugs.

Antiviral drugs are another
possibility when it comes to treating avian flu. Tamiflu, made by
the Swiss drugmaker Roche, prevents daughter viruses from
escaping to infect new cells. It has
shown good results against H5N1
in cell cultures and in mice and
works against milder forms of the
flu in humans if taken early.
Currently the United States has
only enough Tamiflu to treat 2.3
million cases with 10 million
more potentially available. Much
of the Tamiflu being produced by
Roche is going to other countries
that ordered it much earlier than
the U.S. did.

What exactly is gene swapping when it comes to
avian flu?
Gene swapping occurs when a
person is simultaneously infected
by the avian flu virus and human
influenza virus. These viruses can
exchange genes and give rise to a
completely new subtype of the
influenza virus to which few, if any,
humans would have natural
immunity. The vaccines or drugs
in use would have little effect on
these subtypes. Transmission of
this subtype of flu could occur
from human to human and the
conditions for the start of a new
influenza pandemic will have been
met. This is the situation that
occurred in the Spanish flu pandemic of 1918-1919, when a completely new viral subtype emerged
and spread among the soldiers of
World War I, as well as the citizens
around the globe.

The 1918 flu virus was
sequenced from bits of lung tissue
from two soldiers saved in an
Army pathology warehouse and an
Alaskan woman buried in permanently frozen ground who had
died in the 1918 pandemic. The
scientists think that changes in
just 25 to 30 out of about 4400
amino acids in the viral proteins
turned the virus into a killer. The
1918 virus acted much differently
from ordinary viruses, infecting
cells deep in the lungs such as the
cells lining the air sacs that would
normally not be affected by the flu.
The bird flu acts much the same
way and has a genome that is similar to the 1918 flu.

Is there any evidence of
human-to human avian flu
transmission at this time?
In Thailand during September
2004, officials concluded that a
mother either contracted the avian
flu from an environmental source
or from her daughter. Evidence of
human-to-human
transmission
seems limited to family clusters at
this time.
Whether the avian flu will
develop into a pandemic is yet to

be seen, but we do know that the
conditions are present for it to be
possible. By becoming knowledgable of the biology behind
avianflu and helping our students
to be literatein the science of this
virus, we create a sense of understanding when our students read
news accounts,listen to stories on
television, and hear their families
talk about the avianflu. Ifjust one
student can respond with more
knowledge about the biology
behind the avian flu, then we as
biology teachers can know that a
small step has been taken toward
responsiblecitizenry.
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evolving viruses and provide
more vaccines in the event of a
possible pandemic.

