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The earliest history of human atherosclerosis

Atherosclerosis is not a modern disease. Currently, it is the
number one cause of death in the 21st century and is associ-
ated with our current rich diet and low levels of exercise.
However, archaeological and paleopathological studies
have demonstrated that atherosclerosis has existed in
humans for thousands of years. Allam et al in the HORUS
study used CT (computed tomography) to examine mummi-
fied bodies from multiple ancient civilizations: Egypt (3100
BCE), Peru (1500 BCE), early Southwestern USA Pueb-
loans (1000 AD) and hunter-gatherers from the Aleutian
Islands (1500 AD).F4 These studies clearly demonstrated
arterial calcifications typical of atherosclerosis in 30%-40%
of the mummies that were examined. Thus, atherosclerosis
has been a part of human history for thousands of years
even in pre-agrarian and pre-industrial societies. Of course,
some of these ancient individuals, for example, Egyptian
pharaohs and nobility, lived an elite lifestyle and consumed
a very rich diet. However, other mummies from laborers
and non-elite members of society also demonstrated clear
evidence of atherosclerosis, though often at lower levels
than contemporary industrialized populations.” Interest-
ingly, this suggests that the disease is not solely the result
of a modern, fast-food lifestyle combined with lack of exer-
cise. Moreover, markers of early atherosclerotic-like vascu-
lar changes have also been identified in non-human
primates and other mammals, for example monkeys and
pigs, suggesting that atherosclerosis may have very deep
evolutionary roots.”” These atherosclerotic lesions devel-
oped even when the animals were fed their natural diet.
This suggests that the development of atherosclerosis is in
fact inherent in primate and other mammalian biology and
not only the result of following a modern lifestyle.
Considering that atherosclerosis would seem to be con-
nected to mammalian biology and particularly human biol-
ogy, why were genes associated with cardiovascular
disease not selected against throughout our evolutionary
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past? The answer appears to be two-fold. First, atheroscle-
rosis has negative impacts on morbidity and mortality
largely only in later ages, when reproduction has ceased.
Thus, there will not be selection against such genes, as they
are already passed on to the next generation. Harmful dis-
ease genes that affect individuals at younger ages will grad-
ually become less common with the passing of evolutionary
time while genes that increase fertility will become progres-
sively more common.

In a recent article in Circulation, Thomas, Trumble,
and Thompson suggest that many genes that increase the
risk for atherosclerosis late in life result in increased fer-
tility at an earlier time when reproduction is occuring.”
This dual nature of a gene, beneficial at one point in life
but not in another phase, has been suggested before with
respect to the BRCA 1/2 gene. Research in natural fertil-
ity populations suggests that BRCA1/2 carriers have
higher fertility, but then excessive post-reproductive mor-
tality.” Pleiotropic effects of alleles that increase repro-
duction have also been observed in relation to the
APOE4 allele which increases the risk of later life
Alzheimer’s disease but is also associated with increased
fertility at younger ages.'”"'

There is evidence that genetic predisposition to athero-
sclerosis is associated with increase fertility making it more
likely to remain common in human populations. Simply
put, one gets benefits to fertility when young and detrimen-
tal morbidity and mortality when old. Byars and co-investi-
gators and others studied the effect on fertility of genetic
variants linked to atherosclerosis in a variety of human
populations.'*'? They observed that the presence of genes
favoring the development of atherosclerosis was associated
with increased fertility; thereby suggesting that these pre-
disposing genes would become increasingly common in
subsequent generations.

This population model appeals to me since, as noted, we
have a similar situation with the genes for BRCA 1/2 and
EPOE4. In an evolutionary sense, a genetic proclivity for
atherosclerosis gives early benefit, ie, increased fertility at
the expense of disease later in life. Since these genes
increase fertility, they will become increasingly common in
succeeding generations. This model thus accounts for the
common occurrence of atherosclerotic disease in our cur-
rent human population.
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As always, we comments are welcome at jalpert@ari-
zona.edu.
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