
that she and her colleagues found in com-
mercially produced milk in Japan.

In a 2002 study of cancer and diet in 42
countries, Ganmaa and colleagues found
that countries with the highest consump-
tion of dairy products su≠ered the high-
est rates of prostatic and testicular can-
cer. (A similar study Ganmaa did in 2005
showed much the same results for breast,
ovarian, and uterine cancers.) In 2003, the
group focused on the relationship be-
tween rising rates of these cancers and in-
creased dairy consumption in Japan. Prior
to World War II, the Japanese consumed
very little milk, and rates of these cancers
were low. But in the 1950s, a school-lunch
program that included milk was insti-
tuted nationwide. Since that time, the in-
take of milk has increased twentyfold,
and the incidence of prostrate cancer has
increased twenty-five-fold.

Still, such epidemiological evidence is
circumstantial. But in a 2004 study that
used rats in which mammary cancer had
been induced, she and her colleagues
found that rats fed low-fat milk (1 per-
cent) were more likely to develop tumors,
and in greater numbers and of larger size,

than rats fed water or artificial milk. In a
2006 study, also in rats, she proved that
the hormones in milk are biologically ac-
tive in animals. Both adult and immature
milk-fed rats showed increased uterine
weight—the gold standard for measuring
the estrogen activity of food and other
substances.

During her time at Harvard, which be-
gan with a year as a research fellow at the
School of Public Health under Stare pro-
fessor of epidemiology and nutrition Wal-
ter Willett, she and her colleagues have
conducted two pilot studies. The first
compared American milk (whole, whole
organic, skim, and  “shelf-stable” ultra-
high temperature milk) to milk from
Mongolia. Levels of hormones and growth
factors were low in both American skim
milk (hormones are carried in the milk
fat) and Mongolian milk. In a subsequent
study, Mongolian third-graders were fed
U.S. commercial milk for a month. The
good news was that a number of the 
children who had been vitamin D-defi-
cient when the study began saw those 
deficiencies corrected. “Milk is a com-
plex food that contains many good 

things, such as vita-
min B, vitamin D, 
and calcium,” Gan-
maa notes. But the 
Mongolian school-
children’s growth- 
hormone levels shot 
up 40 percent; and 
the children grew, 
on average, one cen-
timeter during the
month—a statisti-

cally significant increase, according to
Ganmaa. “But we don’t know if it will be
sustained in the long term, whether it will
a≠ect their sexual maturation or their age
at puberty,” she says. “One month is too
short.” She and her Harvard colleagues are
now seeking funding for a two-year study.

Based on what she has found so far,
Ganmaa believes that cows in late preg-
nancy should not be milked—or, at least,
that such milk should be labeled to indi-
cate that it comes from a pregnant cow. In
the meantime, it is reassuring to know
that skim milk from the United States has
low levels of hormones, just like the tradi-
tional stu≠ from Mongolia.

�jonathan shaw

ganmaa davaasambuu e-mail address:

gdavaasa@hsph.harvard.edu
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In a single undergraduate course last
fall, students tackled all of the follow-
ing: engineering nanofood particles to
combat childhood obesity; revising sci-

entific research and publication practices to
encourage cooperation; using on-line social
networking to connect entrepreneurs with
venture capital; and designing keyboards

that prevent repetitive-stress injuries.
The course, new this academic year,

defies classification in a traditional acade-
mic discipline. Though o≠ered through the
School of Engineering and Applied Sci-
ences (where its instructor, McKay profes-
sor of the practice of biomedical engineer-
ing David Edwards, has his appointment),
the course nevertheless did not count for
concentration credit in engineering. Stu-

I D E A  T R A N S L A T I O N

Artful Engineering

Mongolian physician Ganmaa Davaasambuu has linked increased 
tumor formation and growth in laboratory animals with chemically
induced cancer to high levels of hormones in commercial milk. Seasonal
milking practices among Mongolian nomads ensure that cows produce
milk only during the first three months of a new pregnancy, when 
hormone levels are low. Because modern dairies, on the other hand, milk
cows well into their next pregnancy, commercial milk often contains
much higher levels of biologically active hormones.
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dents who enrolled came from concentra-
tions all over the map: chemistry, physics,
computer science, economics, govern-
ment, literature, Romance languages, phi-
losophy, visual and environmental stud-
ies. The whole point of Engineering
Sciences 147, “Idea Translation: E≠ecting
Change through the Arts and Sciences,” is
to blur the lines between disciplines and
craft solutions that draw on several.

Edwards observed that Harvard stu-
dents tend to excel at many things upon ar-
rival, but are then forced to choose one—
mathematics or music theory, biology or
writing—that becomes their focus. His
thesis is that the structure of modern-day
universities discourages e≠ective problem-
solving in the wider world. When
boundaries are blurred, “the fused
method that results, at once
aesthetic and scientific—
intuitive and deductive,
sensual and analytical,
comfortable with un-
certainty and able to
frame a problem, em-
bracing nature in
its complexity
and able to sim-
plify to nature in
its essence—this is
what I call ArtScience,”
he writes in his book on
the concept, ArtScience:
Creativity in the Post-Google
Generation (forthcoming from
Harvard University Press).

Edwards’s own life is the
basis for his theory. He holds a doc-
torate in chemical engineering and
taught in that field at several institutions
before coming to Harvard in 2002. He also
started two companies and patented
nanoparticles designed to deliver drugs
through the lungs. Though science has
been his livelihood, Edwards writes
fiction and serves on the advisory board
for the American Repertory Theatre. He
credits his artistic pursuits with enabling
him to approach problems in novel ways.

In his course, Edwards has students
plot their problem-solving processes on
“idea maps” to show how they have tran-
scended barriers among society, culture,
industry, and research and education. He
brings in “idea translators”: people who
have brought a big idea to fruition. Guest
speakers last fall included a concert pi-
anist who earned a doctorate in electrical

engineering and developed a technique
for musical variation based on the princi-
ples of chaos theory, and a physician, an
infectious-disease scientist, who has used
theater and photography to communicate
the urgent problems caused by land
mines, tuberculosis, and HIV in the devel-
oping world.

The idea that art and science can seed
each other and thrive in one another’s pres-
ence is not new. Edwards’s book cites many

previous works on the topic, as well as a
1995 conference in Brussels titled “Einstein
Meets Magritte.” His own addition is the
undergraduate course, although he has also
cobbled together money from the engineer-
ing school and the provost’s o∞ce to enable
students from the course to pursue their
ideas. (His Idea Translation Lab was co-
founded with Paul Bottino, executive direc-
tor of Harvard’s Technology and Entrepre-
neurship Center, who collaborated with
Edwards in designing and teaching the
course.) One group of students has already
filed a provisional patent application for
uses of microfluidics in architecture (for ex-
ample, a window at an airport gate might

announce “Now boarding” by using
liquid that moves through the glass). 

Powerful and time-honored
institutions such as Harvard

naturally develop a resistance
to change, Edwards argues,

and universities must
counteract this, not just
by rewarding creativ-
ity and innovation,
but by building an in-
stitutional culture
that supports those

qualities. “This class,” he
told the audience on the
day his students pre-
sented their projects on
the main stage of the

Loeb Drama Center, “is
about empowering students

by emboldening them to dream.”
�elizabeth gudrais

david edwards e-mail address:

dedwards@deas.harvard.edu
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The Healthy Tan?

A lotion that tans your skin
without exposure to the sun
and protects you against skin
cancer sounds like the sort of

miracle product you’d hear about on a late-
night television commercial. But this
dream cream is no scam. 

In a study described in Nature last fall,
David E. Fisher, director of the melanoma
program at Dana-Farber Cancer Institute

and a professor of pediatrics at Harvard
Medical School, treated mice with a lotion
that triggers a pigment-producing cycle in
their cells. Unlike the sunless tanning
products currently on the market, which
simply “ paint on” a darker color, the
cream increased the production of
melanin, the pigment that darkens skin
and protects it from ultraviolet (UV)
rays—even in a lab strain of “redhead”
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