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The Western-pattern/Western-style diet, often termed the
meat-sweet diet, consists of large amounts of animal products,
salty snacks, fried foods, and refined carbohydrates, while
containing low amounts of whole fruits, vegetables, and
whole grains [1]. It has been noted, for over a half-century,
that the long-term consumption of Western-style diet has a
strong negative impact on individual health. A 1960s study
that examined diet variations across global regions with the
incidence of disease rates demonstrated that the Western-
pattern diet dramatically increased the incidence of cardio-
vascular disease (CVD) when compared to individuals con-
suming Mediterranean- or Eastern-pattern diets. These diets
are higher in olive oils, plant-based foods and lower in con-
sumption of red meats and processed foods [2]. As the
Western-influence starts impacting dietary consumption in
different regions of the world we are seeing a global increase
in associated health problems, especially CVD [3, 4].

CVD has consistently remained the leading cause of death
in the US population since 1980 [5]. One major risk factor for
the development of CVD is high serum cholesterol levels. The
percentage of the adult US population with high cholesterol
reached 25 % between 1999 and 2002 and surpassed 50 % in
men over 65 and women over 55 by 2009–2012 [6]. The use
of cholesterol-lowering agents has been demonstrated to de-
crease the incidence of heart disease in a variety of clinical
studies [7]. One class of cholesterol-lowering medications
commonly prescribed is the Statins, the first of which, lova-
statin, was approved by the FDA in 1987. Statins are a class of
drugs which reduce serum low-density lipoprotein (LDL)-

cholesterol levels by inhibiting 3-hydroxy-methylglutaryl co-
enzyme A (HMG-CoA) reductase [8]. Given numerous clin-
ical studies showing the ability of statins to significantly
reduce cardiovascular events, they are often prescribed as a
preventative agent for CVD [7]. The introduction of statins as
a therapeutic has had a significantly positive effect on the
reduction of heart-disease-related deaths and the associated
health care costs [9, 10].

The data supporting the beneficial effects of statin has
resulted in a tremendous increase in their use in clinical
practice. From 1988 to 1994, cholesterol-lowering agents
were used in 1.6 and 5.9 % of individuals ages 18–64 and
over 65, respectively [11]. Those levels had increased dramat-
ically by 2007–2010 with 10.7 % of individuals between 18–
64 and 46.7% over 65 reporting their use. This represents a 6–
8 fold increase in just over 20 years. As with most pharma-
ceutical agents, the pleiotropic effects of statins may result in
deleterious side effects occurring with the beneficial aspects of
therapy. One side effect observed with long-term statin treat-
ment has been an increase in the incidence of Type-2 Diabetes
Mellitus (T2DM) in the statin users, an effect frequent enough
to elicit the introduction of a FDA-mandated warning label on
statin products in 2012 [12].While several studies have linked
statin use to an increase in T2DM, the benefits of reduced
CVD due to statin-therapy may outweigh the risks for most
individuals [13]. Nevertheless, understanding the mechanism
underlying this phenomenon could lead to the development of
interventions to abrogate the incidence of statin-induced
T2DM.

The results presented in the article by Birnbaum et al.
significantly move forward the understanding of the mecha-
nism(s) associated with statin-induced T2DM while also sug-
gesting a potential remedy for this problem [14]. This group
demonstrates that inmice fed aWestern-style diet, the addition
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of statin treatment increases PTEN protein levels in skeletal
muscle, fasting serum insulin, and insulin resistance, and
induces glucose tolerance test failure, all strong indicators of
the induction of T2DM. In mice that have low levels of PTEN
protein, through conditional knock down, the changes in the
indicators of T2DM were significantly reduced, although not
completely abrogated. To investigate the effect of decreasing
PTEN protein levels through pharmaceutical intervention, the
authors treated the mice with Cilostazol (CIL), a
phosphodiesterase-3 inhibitor, which decreases PTEN protein
levels through protein kinase A activation. CIL, trade name
Pletal, is an FDA approved medication used to treat the
symptoms associated with intermittent claudication. The in-
troduction of CIL decreased the deleterious effects of statin
treatment on insulin levels and glucose tolerance test results,
while not affecting the beneficial reduction of serum triglyc-
eride levels elicited by the statins. These results indicate that
concomitant treatment with statins and CIL, or a similar agent,
may abrogate the increased incidence of T2DM which has
been observed to result from long term statin treatment alone.

The results presented by Birnbaum et al. provide compelling
evidence which should be followed up with further studies to
determine whether these murine results will translate to the
human system. The group which is likely to be impacted the
most by these results is individuals at risk for CVD who also
have a strong family history of T2DM. In studies examining the
potential relationship between statin usage and the develop-
ment of T2DM, the increased risk appears to be greatest in
individuals with a family history of diabetes or who have risk
factors indicating that they are at risk for developing T2DM
[15]. Pairing a medication such as CIL with statins has the
potential to significantly reduce the incidence of their develop-
ment of that T2DM secondary to statin therapy while not
abrogating the beneficial effects. Further elucidation of the
mechanism identified by the Birnbaum group, may uncover
additional therapeutic targets which may be more specific or
effective than CIL. Future studies will provide an important
step towards the development of a therapeutic regimen which
has the potential to become a common partner to statin treat-
ment in people with a strong family history or who present with
risk factors associated with DM.
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