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To the Editor: In their letter [1], de Souza and colleagues point
out important differences between our study [2] and their
subsequent report on the role of the LDL receptor (LDLr) in
islet cholesterol handling. In contrast to their data [3], we did
not detect a significant difference between islet cholesterol
levels in mice lacking LDLr (Ldlr–/–) and control mice [2].
Accordingly, we found no difference in glucose tolerance or
insulin secretion in Abca1fl/fl;Ldlr+/+ mice compared with

Abca1fl/fl;Ldlr–/– mice on a chow diet. This is in agreement
with previous literature showing no effect of LDLr deficiency
on fasting glucose levels and glucose tolerance in chow-fed
mice and slightly improved glucose tolerance in mice fed a
Western-type diet [4, 5]. At this point the reasons for the
discordant results obtained by Bonfleur and colleagues are not
clear, as both groups used mice bred on a pure C57Bl6
background at similar ages (16 weeks). However, the results
of both groups point to the ability of circulating and cellular
cholesterol to significantly influence islet function.

If islet cholesterol levels in Ldlr–/– mice are the result
of a gradient-driven cholesterol flow from the plasma to
the cell membranes associated with de novo cholesterol
synthesis, as suggested by de Souza et al. [1], increased
plasma cholesterol levels would result in increased
cholesterol levels in islets. However, a Western-type diet
did not result in increased islet cholesterol levels in islets
isolated from Ldlr–/– mice, despite the presence of severe
hypercholesterolaemia. In addition, we show that LDL
uptake is decreased in islets lacking LDLr [2]. Therefore,
we propose that lack of the LDLr protects beta cells from
accumulation of cholesterol in a hypercholesterolaemic
environment.

In agreement with our findings in Ldlr–/– mice,
patients with familial hypercholesterolaemia (FH), which
is either caused by mutations in LDLR or the gene
encoding apolipoprotein B100, appear to be protected
from type 2 diabetes. In a case–control study, the
prevalence of type 2 diabetes in FH patients was less than
half that in non-FH controls, despite the presence of
markedly increased plasma cholesterol levels in these
patients [6, 7].

In addition, a recent meta-analysis of several randomised
statin trials indicated that statin therapy is associated with a
slightly increased risk of development of diabetes [8]. The
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reasons for this are unknown, but it is provocative to
consider that statins, which suppress de novo cellular
cholesterol synthesis and thereby increase LDLr expression
in beta cells [2], may actually lead to elevated levels of islet
cholesterol. This hypothesis needs testing, but if proven,
would provide a potential mechanism for the increased risk
of diabetes in patients treated with these medications.
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interest associated with this manuscript.
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