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While brainstorming their adAPT entry,
Bunge and his partners asked themselves:
How do you make such a small space hu-
mane? What factors would transform a
very small footprint into something quite
livable and affordable? Ultimately, he says,
they wanted to “make
a big impact with small I-M }
moves,” by adding ame- Visit www.harvard-
nities such as 16 feet of | magazine.com/extras
overhead storage. fo learn more about

Living i o vy | B
small apartment, you
have to live beyond your four walls,” he
explains. “We view the unit as an effi-
cient space that allows some creativity
but also gives you the amenities you need.
At the same time, we thought about all of
the different scales: you live on your floor,
you live in your building, you live on your
block, you live in your community, and so
on. The project’s form has evolved out of
that thinking.” ~LAURA LEVIS

NARCHITECTS WEBSITE:
www.narchitects.com

AN INFLAMMATORY FINDING

Mice Aren’t
Men

EOPLE like to think experiments

using the scientific method proceed

according to airtight logic—that all

underlying assumptions have been
tested and proven true. But sometimes, as
science advances, it threatens to disprove
its own tenets, and call into question whole
categories of experiments.

A recent paper coauthored by associate
professor of pediatrics H. Shaw Warren
does just that. In a study that involved col-
laboration among more than a dozen insti-
tutions, Warren, an expert in sepsis (see
below), asked whether the bodies of mice
react to burns, blunt trauma, and infection
the same way that human bodies do. Ex-
amining the genetic signatures of response
to such assaults, the scientists found very
little similarity between the two species.

The finding is stunning because mice
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have long been considered a model organ-
ism for researching drugs for use in people.
The study authors estimate that 150 po-
tential treatments for severe inflamma-
tion have been tested in people after being
found to work in mice—and in the human
trials, not a single one worked.

In fact, the researchers found only a very
weak correlation between mouse and hu-
man genes activated in the body’s response
to a burn injury. For response to blunt
trauma, the correlation was weaker still;
for response to bacterial toxin that mimics
infection, nearly nonexistent. In some cases,
the researchers found that the same genes
were activated in humans and mice, but in
opposite directions—meaning that a drug
that worked well in a mouse might actually
harm a human patient. This helps to explain
why it’s been so difficult to find drugs that
effectively treat inflammation.

These findings apply only to the inflam-
matory response, but they do raise the ques-
tion: What other human diseases are being
studied under the erroneous assumption
that mice are a valid model? Almost univer-
sally, researchers are expected to prove a
drug works in mice before testing it in hu-
mans. Now, another step—studying mouse-
human differences with regard to the spe-
cific disease—may be necessary.

Even before both mouse and human
genomes had been fully mapped to en-
able such comparisons, says Warren, “ev-
erybody already knew” there were major
differences in the way humans and mice
responded to infection. For example,
small numbers of certain bacteria in the
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Humans lack a mouse’s high tolerance
for bacteria in the bloodstream,

a clue that the two species have
evolved very different responses to
inflammatory disease.

bloodstream can make humans very ill. If
the body mounts a severe inflammatory
response—*“a genomic storm affecting all
major cellular functions and pathways,”
the authors write—blood pressure drops
and organ failure sets in. Sepsis, as this
reaction is called, is the most common
cause of death in intensive-care units in
the United States, killing about 200,000
Americans each year.

But mice have a high tolerance for bacte-
ria in the bloodstream. To provoke an im-
mune response, researchers typically must
inject the lab animals with 100,000 times
the number of bacteria it takes to make a
(much larger) human sick. Probably be-
cause of their living conditions in the wild,
says Warren, “mice have evolved to live in
better harmony with most bacteria that
come into their systems—they’ve devel-
oped a coping mechanism.”

If even a casual observer could see that
mice dor’t respond to infection the same
way humans do, why did so many experi-
ments assume otherwise? Warren says
that once the mouse became “a corner-
stone of modern biomedical research”—
readily and relatively cheaply available,
easily custom-bred, with well-developed
methods of study that are acceptable to
the bodies that approve and fund experi-
ments—the system perpetuated itself.

If the new findings suggest that a great
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deal of research funding has been inadver-
tently misspent over the years, they also
contain two pieces of positive news. First,
the researchers found that burns, trauma,
and infection triggered reactions with three
very different genetic signatures in mice,
but in humans, the reactions to all three
were quite similar—meaning a drug that
ameliorates the human response to infec-
tion would probably also work for trauma
and burns. Second, by clearly establishing
that mice and humans are different in this
respect, researchers can start asking why,
and probe how the coping mechanisms that
evolved in mice might be translated for use
in humans. (Warren notes that even though
extrapolation from results in mice to com-
plex human diseases is problematic, mice
have been valuable in scientific research for
studying specific genes and biochemical
pathways and mechanisms.)

The findings are
controversial because
they pose a challenge
to the scientific

status quo.

The findings (which emerged from a
decade-long project, led by Redstone pro-
fessor of surgery Ronald G. Tompkins, to
study inflammation generally) are gener-
ating controversy because of the challenge
they present to the scientific status quo:
the paper was actually declined by Science
and Nature before being published in the
Proceedings of the National Academy of Sciences.
Warren doesn't expect widespread prac-
tices to change overnight, but he hopes the
study will open a new avenue of discus-
sion for the relevant parties—scientists,
journal editors, funding agencies, drug
companies, and regulators. In fact, he is or-
ganizing an exploratory seminar, through
the Radcliffe Institute for Advanced Study,
that will assemble an interdisciplinary
group of scholars to consider the prob-
lem. “If this starts a worldwide debate on
how we should be using animal models,”
he says, “I think we've gained something.”

~ELIZABETH GUDRAIS

H. SHAW WARREN E-MAIL ADDRESS!
warren@helix.mgh/harvard.edu
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