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The peroxisome proliferators activated
receptor (PPAR) family of nuclear
receptors is a complex signaling circuit
designed to coordinate precise metabolic
changes in glucose, lipid, and inflamma-
tory mediator metabolism, among other
functions. A number of PPAR isoforms
have been identified, including PPARa,
PPARb/∂, and PPARg. The PPARs have
many naturally occurring ligands includ-
ing fatty acids. After binding their lig-
ands, PPARa and PPARg can
heterodimerize with the retinoid X
receptor. These heterodimers can then
bind to the peroxisomal proliferator
response elements within the promoters
of a large number of genes, thereby acti-
vating transcription. PPARa agonism
promotes increased high-density lipopro-
tein (HDL) biosynthesis and reverse
cholesterol transport, triglyceride catabo-
lism via the activation of lipoprotein
lipase, and favorable changes in low-den-
sity lipoprotein (LDL) particle size char-
acteristics. PPARg agonism improves
insulin sensitivity and systemic tissue glu-
cose uptake and utilization, can reverse
hepatic steatosis, downregulates the
expression of a variety of inflammatory

mediators, and promotes the expression
of adiponectin.

The fibrates and thiazolidinediones
are synthetic ligands for PPARa and
PPARg, respectively. The fibrates have
been shown to reduce cardiovascular
events1 and rates of atheromatous
plaque progression2 in patients with
coronary artery disease. The thiazolidine-
diones (TZDs) beneficially impact
glycemic control and a variety of surro-
gate markers of endothelial function. I n
one recent clinical trial, pioglitazone was
shown to reduce risk for mortality, s t r o k e,
and nonfatal myocardial infarction.3 Th e
fibrates and TZDs are widely used to
treat the dyslipidemia and impaired
glycemic control of diabetics.

Given the therapeutic success of
PPAR modulation, it comes as no sur-
prise that in recent years much research
has been focused on the development of
agents that can induce the simultaneous
agonism of both PPARa and PPARg.
One such agent is muraglitazar.
However, because of concerns over its
cardiovascular safety profile, the future
of this drug is uncertain.4 Another com-
bination agent, tesaglitazar, remains in
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development and has been shown to
beneficially impact indices of both lipid
and glycemic control.

In this issue of The Journal of
Applied Research, Pershadsingh and
coworkers elegantly demonstrate that a-
lipoic acid (LA) is also a combination
PPARa/g agonist. Earlier experiments
with this agent in animal models demon-
strated its ability to reduce serum glu-
cose and insulin levels and decrease
heart mitochondrial oxygen free radical
production. In human studies, LA has
been shown to relieve oxidative stress
and improve insulin sensitivity and sys-
temic tissue glucose uptake. Both LA
and a synthetic ester of LA activate
PPARa and PPARg in a dose-dependent
manner. PPAR∂-dependent genes are
not activated by LA or its ester. LA and
its ester induce the differentiation of
preadipocyte fibroblasts to adipocytes.
Interestingly, LA and LA ester also dra-
matically reduce the elaboration of
intracellular reactive oxygen species.

It is estimated that 24% of the US
population has metabolic syndrome. The
incidence of diabetes mellitus is escalat-

ing rapidly throughout the world. It is
crucial that antiglycemic medications
that can impact multiple pathogenic
pathways (inflammation, oxidation,
lipoprotein metabolism) undergo contin-
ued exploration and development.

REFERENCES
1. Rubins HB, Robins SJ, Collins D, et al.

Gemfibrozil for the secondary prevention of
coronary heart disease in men with low levels
of high-density lipoprotein cholesterol.
Veterans Affairs High-Density Lipoprotein
Cholesterol Intervention Trial Study Group.
N Engl J Med. 1999;341:410-418.

2. Frick MH, Syvanne M, Nieminen MS, et al.
Prevention of the angiographic progression of
coronary and vein-graft atherosclerosis by
gemfibrozil after coronary bypass surgery in
men with low levels of HDL-C. Circulation.
1997;96:2137-2143.

3. Dormandy JA, Charbonnel B, Eckland DJ, et
al. Secondary prevention of macrovascular
events in patients with type 2 diabetes in the
PROactive Study (PROspective pioglitAzone
Clinical Trial In macroVascular Events): a
randomised controlled trial. Lancet.
2005;366(9493):1279-1289.

4. Nissen SA, Wolski K, Topol EJ. Effect of
muraglitazar on death and major adverse car-
diovascular events in patients with type 2 dia-
betes mellitus. JAMA. 2005;294:2581-2586.

Editorial-vol5no4  12/19/05  7:18 PM  Page 509


