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Chemotherapy: the Essential Role
of the Immune System

Richard Béliveau
Translated from Le Journal de Montréal, May 6, 2013

Chemotherapeutic medications are used in the treatment of
several cancers because of their ability to block the
uncontrolled growth of cancer cells. One recent study has
shown that the involvement of the immune system plays a
crucial role in the efficacity of these treatments.

The medications used in chemotherapeutic cancer
treatments are very powerful poisons which seek to kill
cancer cells by blocking them from reproducing. Some of
these medications, such as alkylating agents (e.g. cisplatin)
or antimetabolites (e.g. methotrexate), block the duplication
of DNA whereas others, like plant alkaloids (e.g. taxol),
interfere mainly with certain indispensable structures
involved in cellular division. In several cases, the damage
caused by these poisons ensures that the cancers are
strongly reduced or even eradicated by the
chemotherapeutic treatment (in these cases the tumors
“responded” to the treatment). Unfortunately, it is often
found that the cancer cells adapt to the presence of these
poisons and acquire a resistance which permits the
recurrence of the cancer, and making it even more
dangerous. Better understanding of the mechanisms
involved in the anticancer effects of these chemotherapeutic
agents is thus of great value in improving the activity of

these treatments.
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The medicines used for chemotherapeutic treatments are
very powerful poisons. Despite this, the cancer cells
frequently develop resistance to them.

IMMUNE SYSTEM AS REINFORCEMENT

A giant step in this direction was recently accomplished by
a team of French scientists whose study examined the
anticancer effects of anthracyclines, a family of molecules
used in the treatment of several cancers”. As expected,
they found that these treatments directly attacked the

cancerous cells and caused severe damage to their structure.

However, in a major discovery, the cellular damage itself
was not sufficient to eradicate the cancer: it was also
necessary that certain cells in the immune system were
recruited within the tumor to allow elimination of the
cancerous cells affected by the chemotherapy.

The sequence of events is as follows: due to their toxicity,
the anticancer medications literally perforate the cancer cell
and provoke the release of ATP, the molecule responsible
for the energetic state of the cell. Once present outside the
cell, ATP is a powerful activator of the inflammatory
response and attracts a class of immune system cells that
are present in the bone marrow (dendritic cells) to the
tumor. Upon reaching the site of the tumor, these cells
digest the cellular debris that they encounter and stimulate
the activation of white blood cells (T lymphocytes) which
are specialized in the defence of the body against foreign
objects. In other words, somewhat in the manner of a
vaccine, chemotherapeutic agents mobilize the immune
response against the cancer and lead to its elimination from
the body.

NEW APPROACH

These observations are important because they can, in the
medium and long terms, revolutionize our approach
towards the treatment of cancer. For example, rather than
administer elevated doses of chemotherapeutic agents,
which can cause multiple secondary effects, it is possible to
envision therapies which combine anticancer medications
with activators of the immune system in such a way as to
enhance recruitment of inflammatory cells to the tumor and
thus eliminate the tumor with the aid of the patient’s own
immune response.
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