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Does the PPAR-c-activating property of telmisartan
provide a benefit in clinical practice?
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Angiotensin II type 1 (AT1) receptor blockers
(ARBs) and angiotensin-converting enzyme
(ACE) inhibitors are used for the treatment
of hypertension and related cardiovascular
diseases. As a class effect, ARBs and ACE
inhibitors are well known to delay the progres-
sion to overt diabetes in hypertensive patients.
In addition to its AT1 receptor-blocking action,
telmisartan (TEL) has a potent peroxisome
proliferator-activated receptor-g (PPAR-g)-
activating property.1 In the July edition of
Hypertension Research Amono et al. reported
for the first time, using crystallographic
analysis, that TEL directly binds to the
ligand-binding domain of PPAR-g.2 Based on
these data, it is anticipated that TEL provides a
greater beneficial effect on glucose metabolism
than other ARBs and ACE inhibitors do in
hypertensive patients.
To address the hypothesis, many small-

scale, clinical studies have been performed,
but diverse findings have been obtained.
Vitale et al.3 demonstrated in hypertensive
patients with metabolic syndrome that 80mg
per day TEL, but not 50mg per day losartan,
for 3 months improved fasting glucose,
insulin and homeostasis model assessment
(HOMA) indices.3 Nagel et al.4 reported
similar findings in nondiabetic, insulin-
resistant patients that 40mg per day TEL
for 12 weeks caused a reduction in HOMA
indices.4 On the other hand, Bahadir et al.5

showed that 80mg per day TEL or 50mg per
day losartan for 8 weeks did not improve
HOMA indices in hypertensive patients with
metabolic syandrome.5 Bahr et al.6 also
reported that 80 and 160mg per day TEL
for 14 weeks did not exert an additional
improvement in glucose metabolism in
hypertensive patients.6 Finally, one large-
scale clinical trial in patients with high risk

for vascular events showed that the incidence
of diabetes in the group taking 80mg per day
TEL for a maximum of 5 years was not
significantly different from that of the group
taking the ACE inhibitor ramipril at a dose of
10mg per day.7

Pharmacologic profiles of TEL are well-
documented. The 50% effective concentration
for PPAR-g activation is 1–10mmol, the 50%
inhibitory concentration for AT1 receptor
inhibition is 0.88nmol,1,8 and the protein-
binding rate is 99.0–99.4%.9 In general,
protein-unbound drug is involved in the
expression of pharmacological effect. As the
maximal blood concentration is reported to
be 280 ngml�1 after oral dosing of 80mg
TEL in hypertensive patients,10 the maximal
unbound protein fraction is estimated to be
3.3–5.4 nmol, which seems to be enough to
inhibit the AT1 receptor, but too low to
activate PPAR-g. Therefore, we think that
although TEL activates PPAR-g, its effect is
too small to exert an additional benefit on
glucose metabolism in clinical practice. The
number of hypertensive patients with
diabetes is rapidly increasing. Therefore,
development of new ARBs with more
potent PPAR-g-activating properties is
needed to further improve the outcome of
these patients.
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