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 CURRENT
OPINION An evolutionary look at cholesterol

Uwe J.F. Tietge

Cholesterol, contained in lipoproteins and cellular
membranes of animals, is a fascinating molecule
first identified in 1769 by Poulletier de la Salle [1],
that is commonly employed in cardiovascular risk
prediction. However, using advanced mass spec-
trometry techniques, a recent astonishing phyloge-
netic study determined that 558 million year old
fossils of the previously unclassified Dickinsonia
from the Ediacaran period consisted to at least
99.7% of cholesteroids [2

&&

]. This result allowed
distinguishing it from other eukaryotes such as
fungi or plants and to establish Dickinsonia as
one of the earliest animals populating earth.

The first lipoprotein, HDL, was isolated in 1929
by Michel Macheboeuf from horse serum [1]. HDL
are now widely recognized as being protective
against the development of atherosclerotic cardio-
vascular disease, evidence derived from large epide-
miological studies [3

&

]. However, there is no
selection pressure on cardiovascular disease in evo-
lution, as it occurs past the reproductive age. Thus,
the teleological role of HDL in the dangerous life-
style of our ancestors with high physical activity and
scarceness of food is unclear. Conceivably HDL
could function in wound healing/coagulation to
recover from accidents or after childbirth, reproduc-
tion (in fact, HDL are the main cholesterol-carrying
components in follicular fluid surrounding the
developing oocyte in the ovaries) or warding off
infections, suggested by the HDL protein cargo
(e.g. presence of lipopolysaccharide-binding pro-
tein) and by HDL remodeling occurring in response
to inflammation [4].

A recent study explored the prospective associ-
ation of HDL cholesterol (HDL-C) levels with the
risk of hospitalization for an infectious disease in a
large, well characterized general population cohort
[5

&&

]. Of the 97 166 participants in the Copenhagen
General Population Study, 9% were admitted for
infectious disease during a median follow-up of 6
years. Significantly, both low and very high levels
of HDL-C resulted in an increased risk of overall
and bacterial infections, whereas only low HDL-C
associated with increased susceptibility to viral
infections. The strongest relationships were seen
with gastroenteritis and bacterial pneumonia.
Although multifactorial adjustment attenuated
the observed associations, still sensitivity analyses

indicated independence of the conclusions from
several perceived confounders such as diabetes,
smoking, triglyceride levels or alcohol consump-
tion. Importantly, the association of low HDL-C
with increased hospitalization risk for infections
could be replicated in an independent smaller scale
cohort with a longer follow-up, the Copenhagen
City Heart Study (9387 participants, 20 years fol-
low-up, 31% events).

In addition, another study in patients with bac-
terial sepsis concluded that genetically reduced
HDL-C associated with poor outcomes, and specifi-
cally cholesteryl ester transfer protein (CETP) was
shown to critically modulate this association [6

&

].
This brings the ILLUMINATE trial to mind, in which
CETP inhibitor-treated participants suffered signifi-
cantly more infection-related deaths than controls
[7]. Such results suggest that CETP is either directly
involved in innate immunity, indicated by its struc-
tural similarity to lipopolysaccharide binding pro-
tein, and/or contributes to generating dysfunctional
HDL. Although causation cannot be derived from
these studies, further research into antiinfectious
properties of HDL seems warranted and bears the
potential to also discover novel protective mecha-
nisms against atherosclerosis, a postreproductive
age disease with a large inflammatory component.
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