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ustard gas, which was named

for its yellow-brown colour and

mustard smell, has been in the
news lately because of its use in the Mid-
dle East, including against civilians in
Syria and Iraq. Many North Americans
would be shocked, however, to learn of
the deep connection between mustard
gas, a chemical weapon, and medical
research.

Mustard agents have a long history in
American medical research, beginning
with the work of Dr. Edward and Helen
Krumbhaar during World War I.* By World
War I, at least two dozen medical re-
searchers transformed mustard agents
into cancer chemotherapy. In the 1940s,
sulfur mustard, commonly called mustard
gas, and nitrogen mustard, a derivative of
mustard gas, became a new form of can-
cer treatment.? The search for medical ap-
plications of mustard compounds contin-
ued into the 1970s. For example, in 1972,
Dr. Rudolf L. Baer, a renowned dermatol-
ogist, published the results of a study in
which he used nitrogen mustard to treat
psoriasis in nine patients.?

Baer, who was on the faculty at New
York University School of Medicine for
more than 50 years, was part of the World
War Il generation of physician-researchers
who spent a great deal of time studying
the effects of mustard agents. In the 1940s,
he and hundreds of physicians and scien-
tists from a number of fields, including bio-
chemistry, pathology, pharmacology,
physiology, hematology and dermatology,
conducted military medical research on
dozens of chemical warfare agents, partic-
ularly mustard gas.>* Medical scientists in
Canada, the United States, the United
Kingdom and Australia conducted toxicity
studies as part of Allied preparation for
chemical warfare. After the terrifying ex-
periences of gas warfare during World
War I, the Allied nations wanted to be
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ready to deploy gas weapons and defend
against them if necessary.>®

During World War Il, medical scientists
developed cancer chemotherapy from
mustard agents because these were the
poisons they knew best. Dr. Cornelius
Rhoads, for example, was the head of the
Medical Division of the US Chemical War-
fare Service and also director of the Sloan-
Kettering Institute for Cancer Research of
Memorial Hospital in New York City. Cancer
researchers built on their own research
experience into chemical warfare. Wartime
scientific research involved both medical
research for military purposes through
mustard gas experiments involving sol-
diers, many of whom were enticed or
ordered to volunteer, and medical applica-
tions of military research through mustard

Canadian soldier in France during World War I.
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agent experiments involving patients with
cancer, who hoped for relief and maybe
even a cure. Military and civilian scientific
research were deeply intertwined.>’

In the early 1940s, doctors associated
with Yale University, the University of Chi-
cago and Memorial Hospital conducted
the first therapeutic experiments with the
intravenous use of mustard agents by ad-
ministering sulfur mustard and nitrogen
mustard into the veins of cancer patients.
Although some patients did benefit tem-
porarily, especially those with Hodgkin
disease and lymphosarcoma, problems
with chemoresistance and chemotoxicity
emerged.?® Several drugs derived from
mustard agents are still used today to
treat cancer, including one known as
Mustargen (mechlorethamine).
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The connection between chemical
weapons and cancer treatment may seem
surprising, even disturbing, to us. However,
for the physician-researchers and medical
scientists at the time, it was the logical out-
come of their wartime research on mustard
gas. They learned about the medical effects
from toxic exposures of servicemen, both
the unintentional from a wartime disaster
in Bari, Italy, and the intentional in the
mustard gas experiments conducted at mil-
itary and civilian facilities, including medi-
cal schools. Their interdisciplinary research
produced an enormous amount of data on
the health effects of mustard agents on ani-
mals and humans. However, the military
heritage of cancer chemotherapy is not
common knowledge because of long-
standing government secrecy regarding
chemical weapons research.®

To be clear, it was not war itself that
advanced medicine.® The development of a
new form of cancer control in the 1940s was
due to the determination of physicians and
scientists who deliberately tried to extract
health care dividends from weapons of war.
The mobilization for war provided the con-
text for the kind of political will, govern-
ment resources and human suffering that
scientists drew on to expand medical
knowledge. Medical researchers tapped
into the available government resources,
and during World War Il, a major area of tar-
geted funding was for the investigation of
chemical warfare agents, particularly mus-
tard gas and the nitrogen mustards.>°
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The creation of cancer chemotherapy
depended on the contributions of service-
men and people with cancer who partici-
pated in experiments with mustard agents.
Soldiers, including those at Suffield Experi-
mental Station in Alberta, took part in
chemical warfare experiments as part of
their wartime military service. They faced
toxicity studies with mustard gas that
included drop tests, field tests and even
tests in gas chambers.® In later years, many
of these young, healthy enlisted men faced
long-term health consequences from those
toxic exposures. People with cancer took
part in therapeutic experiments with mus-
tard agents in hopes of finding some bene-
fits, even if only for a short time. Together,
researchers and research participants
transformed mustard agents from chemi-
cal weapons into medical treatments.®

Medical oncology, which seeks to con-
trol cancer through chemotherapy, origi-
nated in the science of war and Allied
preparation for gas warfare during World
War Il. It grew out of medical research for
military benefits. Today, governments
need to support medical research for its
own sake and not to serve other agendas.
As the history of chemotherapy reminds
us, it was science, not war, that was good
for medicine.
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