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PPAR—the good news and the bad
A number of pharmaceutical companies
are following the fortunes of the new di-
abetes drug troglitazone with trepida-
tion. Although many had hoped it
would be the first in a new class of dia-
betic medicines (Nature Med. 3, 135;
1997), recent announcements that it is
associated with liver failure have more
than tempered the excitement. Since its
launch for the treatment of type II (adult
onset) diabetes in March 1997, the
drug—sold as Rezulin by Warner-
Lambert—has been associated with at
least 26 deaths from liver failure. In June
1997, the National Institutes of Health
stopped a nationwide troglitazone study
after a patient died, and the drug was
banned by Britain’s Committee on Safety
of Medicines in December last year.

The bad news about troglitazone is far
from over. Three papers in this issue re-
port on studies of the drug in mouse and
human colon cancer cells and two of
these raise concerns that, in susceptible
individuals, troglitazone may promote
the development of colon cancer.

Troglitazone is a synthetic ligand for a
nuclear hormone receptor known as
PPARγ—which is a member of the large
family of peroxisome proliferator-acti-
vated receptors. PPARγ is of particular in-
terest because of its expression pattern in
cell types as diverse as adipocytes, hepa-
tocytes, fibroblasts and epithelial cells,
and because it is known to mediate the
effects of a broad range of natural ligands.
Such an impressive portfolio has gener-
ated interest in PPARγ ligands as possible
treatments for a variety of diseases.

Like other PPARγ ligands, troglitazone
induces cell differentiation and in the
case of diabetes is thought to trigger
adipocyte differentiation and matura-
tion, leading to improved glucose up-
take and a concomitant reduction in
serum glucose levels. Although clinical
trials have shown only a modest effect

on glucose levels, the novelty of this ap-
proach—manipulating PPARγ signal-
ing—and the huge potential for tackling
many other equally common diseases,
has meant that the drug has attracted
considerable research attention. A num-
ber of natural and synthetic ligands for
PPARγ have now been identified.

The conceptual approach to investi-
gating the role of PPARγ ligands in dis-
ease is straightforward: pick a disorder;
identify the target cell population and
associated PPARγ expression; introduce
the ligand to both wild-type and dis-
eased cell populations and observe the
results. The three papers in this issue fol-
low this pattern and examine the effects
of troglitazone on colon epithelia.
Lefebvre et al. and Saez et al. both use
Min+/- mice as the experimental setting.
Min+/- mice, recognized as a good model
for human familial adenomatous poly-
posis coli, lack one functional copy of
the APC tumor suppresser gene, thus pre-
disposing them to colon cancer. The
third study, by Sarraf et al, uses human
colon cancer cells that develop into tu-
mors when transplanted into nude mice.

PPARγ is expressed in most human
colon cancers studied and may also be
found in other human cancers. So the
hope must have been that activating
PPARγ would bring about differentiation
of cancer cells and thereby reduce tumor
development in favor of a differentiated

and stable cell phenotype. And the good
news is that Sarraf et al. found that treat-
ment with troglitazone resulted in a re-
versal of events associated with colon
cancer, and yielded smaller human
colon tumors in the nude mice. But in
contrast, both Lefebvre et al. and Saez et
al. report that treatment with troglita-
zone—and a second PPARγ ligand,
rosiglitazone—resulted in an increased
number of tumors in Min+/- mice.

Why the discrepancy? The simplest ex-
planation is that the APC-disrupted Min
mouse model is not a faithful mirror of
the human colon cancer model used by
Sarraf et al. Although many patients with
colon cancer have APC mutations, oth-
ers do not and PPARγ may have quite a
distinct role in these two groups.

In an accompanying News & Views ar-
ticle, Brian Seed points out that although
the 11 human cancer samples studied by
Sarraf et al. came from patients with and
without APC mutations (and therefore a
simple APC positive-, APC negative-
based discrepancy is unlikely as all sam-
ples showed at least some tumor growth
inhibition), for now it would be wise to
avoid treating patients with APC-mu-
tated colon cancer with troglitazone-like
compounds.

As is so often the case for the biomed-
ical research community, this research is
exciting and stimulating, but raises far
more questions than it answers.

Nature Medicine is delighted to announce its long-awaited 'Go Live' date of Tuesday
September 8th, 1998, for full journal text on line. There will be a free seven-week trial
period with full text access for all readers that register. Our website: http://medi-
cine.nature.com will not only provide the full text of Nature Medicine on the first of
each month but offers our readers the option of downloading PDF files, linking to
MedLine, conducting text searches, and will, in the future, link to the websites of the
other Nature titles. Readers can also look forward to future web-only Nature Medicine
special features (see "Focus on xenotransplantation," February 1998, and "The rein-
carnation of biomedical journals as hypertext comic books," April 1998). We look for-
ward to your feedback!
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