Visions for the future

MISSION:

By IRIS CHAN

FEASIBLE

s it possible for an ailment like cancer

to be wiped off the face of the earth?
The question seems mind-boggling in
its impossibility. But the history of dis-
ease and human endeavor demonstrates that uni-

maginable does not equal impossible.
For instance, from prehistory on, the
polio virus killed or crippled thousands
of children each year. Polio patients
suffered through muscle relaxation
drugs, respiratory aides for paralyzed
lungs called “iron lungs,” and physical
therapy treatments, until Dr. Jonas
Salk and his polio vaccine came along
in 1955. In the summer of 2006, there
were 788 cases of polio around the
world. A virus that paralyzed and
killed was itself paralyzed and nearly
killed in a short fifty years, thanks to a
vaccine that blocks paralysis and per-
Son-to-person transmission.

Approximately 560,000
Americans die of cancer each year, and
millions of survivors, family members,
and friends go through grief, anger,
and sadness. Polio was nearly elimi-
nated by a vaccination that injects pa-
tients with a weakened or killed polio
virus that stimulates the immune sys-
tem to guard against real polio attacks.
For the eighty-five percent of cancers
that do not stem from wviral infections
and therefore cannot be prevented with
vaccinations, is there ever hope of
climination on the scale of only 788
cases left in the world?

The answer is a decided and
resounding yes. However, the road to
the elimination of cancer is neither
simple nor straightforward. Cancer is a
complex problem, and its solution will

be complex as well. The combination
of therapies from the exciting field of
biomolecular oncology with radical
public health measures is perhaps the
best solution. The two takes on cancer
are vastly different, yet they can work
in interlocking, complementary ways
to reduce the staggering number of
cancer cases diagnosed each year. Pub-
lic health at its best will prevent
would-be cancer cases from occurring.
Health policy can act as a safety net to
protect society from carcinogens. For
the cases that do fall through the safety
net, biomolecular oncology offers a
future of highly effective and reliable
treatments. With this strong partner-
ship, fewer and fewer people will de-
velop cancer or die of it.

Firstly, medical scientists
must speed towards new ways of
thinking about cancer. The biomolecu-
lar study of cancer examines how can-
cer cells work, and creates medical
strategies that attack cancers on a cel-
lular or molecular level. For example,
scientists today are classifying and
studying the wide array of different
cancer cell behaviors. They have found
that some cancer cells achieve their
deadly proliferation by blocking or
ignoring messages to self-destruct.
Other cancer cells amplify prolifera-
tion signals to divide. Once scientists
can list all the different harmful cell
behaviors behind each cancer, treat-
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ments will be aimed to end that certain
cell behavior. Many current forms of
chemotherapy, which are veritable
blanket treatments that interfere with
DNA replication, may be rendered
obsolete. Chemotherapy’s painful and
weakening side effects, which include
hair loss, vomiting, anemia, and de-
pression of the immune system, will
likely also be lessened in future
chemotherapeutics. Instead, treatments
will tend to be tailored against specific
behaviors of certain cancers. In tomor-
row’s era of medicine, why use nuclear
bombs when precision-targeted bullets
arc available?

Targeting specific cancer cell
behaviors isn’t the only trick that the
science of cancer research has up its
sleeve. Molecular oncologists have
also decided to target oncogenes, or
mutated versions of normal genes that
promote the malignant transformation
of normal cells to cancer cells. In
healthy people, these genes, called
proto-oncogenes, can be altered via
random or induced mutation to pro-
duce oncogenes. The expression of
oncogenes can lead to uncontrolled
cell division and proliferation and
cause normal cells to become cancer-
ous. Scientists now know that tumors
need oncogenic mutations not only to
develop but also to survive. Thus, un-
derstanding oncogenes is currently a
major goal of cancer research. Treat-
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