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The mystery of early milk
consumptionin Europe

Shevan Wilkin

What underpins how humans evolved the capacity to consume
milk during adulthood? A look at the connection between
health and the genetic changes needed to break down milk

offers a surprising new perspective.

For decades, it was assumed that the begin-
nings of human consumption of animal milk
occurred in tandem with the spread of the
genetic changes needed for people to digest
milk into adulthood. However, studies of
ancient milk-drinking populations — using
methods such as the analysis of ancient DNA,
lipidsand proteins —indicate that the relation-
shipbetweenthese developmentsis morecom-
plexthanthat. Examination'of ancient dairy fat
and protein residues shows that consumption
ofanimal milk beganin Anatolia (aregion cor-
respondingtothe bulk of what is Turkey today)
inthe seventhmillennium BC. By 5000 BC, this
behaviour had spread across Europe”and the
Eurasian steppe®*, and into northern Africa’.
Although milk use was widespread in each of
theseregions by atleast 5000 BC, the genetic
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underpinnings thatenable adults to digest milk
were extremely rare.Such genetic changes ena-
ble expression of the milk-digesting enzyme
lactase to be retained beyond childhood, a
statetermedlactase persistence (LP). Writingin
Nature,Evershedetal.® offerafresh perspective
onthe origins of lactase persistence.

Today, about one-third of the world’s
population can be categorized as being
lactase persistent, yet early milk consumers
in Eurasia (between approximately 9,000 and
2,000years ago) lacked aversion (allele) of the
gene needed for LP, and this adaptation did
not start to become common in Europe until
roughly 3,000 years ago”®. Numerous possibil-
itiestoexplainthespread of LP alleles are often
discussed, butlittle quantitative work hasbeen
donesofartoexploretheevolutionary reasons

that might reveal the pattern of prevalence of
these alleles.

Toaddressthisgap, Evershed and colleagues
beganto unravel the complexitiesbehind the
spread of a particular allele associated with LP
inmodern European populations. The authors
demonstrate, through their analysis of pres-
ent-day UK healthdata, that theability todigest
milk thanksto LP alleles does not seem to offer
any benefit in terms of evolutionary fitness
(as assessed through characteristics such as
lifespan or having children). These data, com-
bined with extensive archaeological datasup-
porting the consumption of milk fats (lipids)
fromceramicvessels (Fig.1), haveenabled Ever-
shed and colleagues to present two exciting
hypotheses for howand why LP spread across
Europe over the past two millennia.

Infants and small children produce lactase
naturally; the enzyme breaks down the
molecule lactose into two digestible sugars,
enabling infants to consume breast milk.
However, until about 3,000 years ago, this
ability was typically mainly ‘switched off’
after weaning. People lacking lactase inadult-
hood are described as lactase non-persistent
(LNP). After consuming milk, LNP individuals
can experience mild to severe symptoms that
mightincludebloating, crampsand diarrhoea.
Although up to 95% of modern Europeans’, in
certainregions, are lactase persistent, this has
not always been the case.

One challenge when trying to investigate
dietary health as it relates to populations
captured in the archaeological record is the
inability to know who might have experienced
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Figure 1| The rise of milk consumption. Evershed et al.® investigated
factors contributing to the rise in use of animal milk by adult humans.
a, Analysis of pottery fragments (sherds) associated with traces of
milk residues and found at archaeological sites offers a timeline

for the emergence of dairy consumption in Europe and Eurasia.

b, Arise in genetic changes (alleles) that help adults to digest milk,
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aphenomenon termed lactase persistence (LP), occurred long after the
onset of dairy consumption. The rise in prevalence of these alleles varied in
different regions analysed by the authors. By assessing modern health data
for individuals with or without alleles needed for LP, Evershed and colleagues
propose some new ways to explain the spread of LP. (Image based on Fig. 1a
and Fig. 3 of ref. 6.)

Nature | 1

© 2022 Springer Nature Limited. All rights reserved.



News & views

negative health consequences after drinking
milk in the past. However, scientists have the
option to look at modern data for compari-
son. Although modern studies rarely provide
perfect comparisons for ancient populations,
these data presentan adequate starting point
forunderstanding past behaviours that might
not be otherwise examinable.

Inthe United Kingdom today, milk and milk
products provide an optional dietary supple-
ment, although their consumption s affected
by cultural factors such as veganism, dieting
for weight loss or abstentions for religious
reasons. Evershed and colleagues report that
the British population studied, regardless of
whether they were lactase persistent or LNP,
typically consumed fresh milk regularly. This
suggests that the ability to drink milk without
negative side effects was probably not astrong
factordriving the ancient spread of LP alleles.

The authors propose instead two alternative
evolutionaryavenuestoexplaintheriseinprev-
alence of alleles for LP, related to shortages of
food or the consequences of increased expo-
sure to disease-causing agents (in relation to
animals, crops or fromlivingin close proximity
to others without proper sanitation). Ineither
situation, orin acombination of both scenar-
ios, an individual’s ability to diversify their
diet away from crops and meat, which might
be affected by shortages, and to take advan-
tage of the hydrationand calories afforded by
dairy products, could be extremely beneficial.
Furthermore, the inability to consume milk, or
the likelihood that an individual might expe-
rience symptoms of lactose intolerance after
milk consumption, would probably have exac-
erbated the negative health consequences of
those who were starving or afflicted by disease.
Theauthors postulate that, for these reasons,
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thosewith the ability toingest large amounts of
fresh milk would have fared muchbetter than
those who lacked this ability, driving arise in
the prevalence of LP alleles.
Thefood-shortage hypothesisis especially
compelling because, although many mod-
ern LNP individuals can drink a glass of milk
with meals without symptoms'®, they would
probably experience symptoms if increased
milk consumption were necessary. In times of
nutritional stressin early milk-producing pop-
ulations, the ability to consume large amounts
of dairy might have boosted the odds of both
reproduction and survival. Similarly, the
authors suggest that an increase in diseases
arising from contact with animals (zoonoses)
could have resulted in stressful health con-
sequences and further necessitated the con-
sumption of milk products, thereby presenting
anadvantage for those withanLP allele. By the
EuropeanIron Age (approximately 2,000 years
ago), both processes might have been acting
in concert, as growing populations became
increasingly reliant on agricultural and live-
stock products, which, in turn, would have
increased exposure to zoonotic diseases.
Evershed and colleagues demonstrate that,
in either scenario, or both, the response of
ancient European populations to periods of
nutritional stress was a probable driver for
LP. This raises interesting possibilities for
tracing the spread of LP, or lack thereof, in
other regions. Parts of southwest Asia share
thesameLPadaptationasthatfoundinEurope,
but three different LP alleles have evolved in
Africa®.Inthe Middle East, an entirely different
allele hasdeveloped, whereas therest of Asiais
mainly LNP. Future studies in populations for
which milkis a crucial resource rather than a
supplemental part of the diet might help us to

© 2022 Springer Nature Limited. All rights reserved.

understand alternative evolutionary pathways
toLP.

Futureinvestigation of African, Middle East-
ernandthe Eurasianstepperegions will further
add to our understanding of LP evolutionary
trajectories.Many of these African,Middle East-
ernand steppe populations depended heavily
onthecalories and hydration provided by milk
for thousands of years. Expanded studies into
theseregions that combine biomolecular data
withmethodssimilartothoseusedbyEvershed
and colleagues might reveal how cultural and
environmental factors (such as fermentation,
adapted gut microorganisms or microbes in
the milk itself) might have either increased
the spread of LP or negated the need for an
LP adaptation, enabling widespread dairy use
in ancient and contemporary non-European
populations.
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