
the unmasking of hysteria as psychological 
gave us Sigmund Freud and his new field of 
psychoanalysis. It also led, eventually, to the 
postwar neoFreudian conceit that problem
atic behaviours with no associated disease 
should nevertheless be treated as medical. 
But while psychological understanding of 
hysteria transformed psychiatry, neurologists 
still struggled to help patients with symptoms 
that a previous generation would have called 
hysterical. As many as 30% of the cases seen in 
neurology departments elude organic expla
nation even today, the authors tell us. And the 
field does not seem much better equipped 
to make sense of such cases than it was in  
Charcot’s time. 

Meanwhile, the discovery that general 
paralysis was a symptom of a sexually 
transmitted disease galvanized subsequent 
generations of psychiatrists. They embarked 
on a quest, still largely unfulfilled, to find 
biological foundations for other mental 
disorders, especially grave conditions such 
as schizophrenia. Only later would it become 
clear, as the authors point out, that neuro
syphilis is “an unsuitable model for anything 
clearly unrelated to infection or inflammation 
in the frontal and temporal lobe regions”. 

Although the histories of these two condi
tions are normally seen as separate, Ropper 
and Burrell make clear that they interacted 
in a range of ways. Early on, both conditions 
were widely recognized as tricksters or “imi
tators” of other maladies, including each 
other. Some cases of syphilis were almost 
certainly misdiagnosed as hysteria, and vice 
versa. But even more significantly, sex — and 

profound anxieties about it — had a deep 
role in patients’ experience of both disorders. 

Ropper and Burrell suggest that this was no 
coincidence. The age of Freud was also the age 
of syphilis. Freud, and psycho analysis more 
generally, focused on suppressed sexual fan
tasies and traumas because, for patients then, 
the shameful and terrifying spectre of syphi
lis hung over every sexual encounter like “the 
sword of Damocles” . 

Ultimately, the authors insist, these tangled 
tales left behind a twofold legacy. The his
tory of neurosyphilis bequeathed a tendency 
to indulge in excessive reductionism. That of 
hysteria encouraged 
a tendency to indulge 
in excessive psycholo
gism. And both psy
chiatry and neurology 
were left the poorer. As 
the authors argue, the 
majority of patients 
seen by practitioners 
in both fields are afflicted with what they 
call “inbetween states” — forms of distress 
informed by both biology and biography. The 
book is in this sense a plea for neurology and 
psychiatry to repair ruptures, join forces and 
do justice to the experiences of their patients.

How the Brain Lost its Mind offers a 
historical narrative that is mostly nuanced and 
often moving. Particularly notable is its focus 
on patient experience, and how people with 
syphilis talked about their suffering. There 
are occasional slips into historical clichés 
that are inaccurate. At one point, the authors 
claim that people with mental illnesses were 

“assumed to be possessed by evil spirits” right 
into the nineteenth century, “when medi
cal science chased away the spirits”. In fact, 
medical understandings of mental disorders 
routinely coexisted with religious, moral and 
supernatural ones as early as the sixteenth 
century. (Medical theories in that era drew 
on humoral theory, which attributed both 
physical and mental illnesses to imbalances 
in the four bodily ‘humours’.) 

Ropper and Burrell are powerfully 
focused on giving neurosyphilis its due as 
psychiatry’s original “calling card, the core 
of its legitimacy”, and rightfully so. I did feel, 
however, that they were sometimes tempted 
to overstate its importance in the birth of 
biological thinking in psychiatry. Neuro
syphilis mattered, but there were other 
intellectual factors and forces — anatomi
cal research, reflex physiology, evolutionary 
theory, toxicology and biochemistry — that 
drove psychiatry’s biological hopes over the 
years as well.

These small points aside, How the Brain 
Lost its Mind  is a rich, compassionate 
and passionate book that deserves a wide 
audience. Sceptical of the excesses of both 
psychological and biological reductionism, 
it is a refreshing call for an intellectual reset 
and disciplinary rapprochement. I hope it 
inspires muchneeded crossdisciplinary 
debates and conversations. ■

Anne Harrington is the Franklin L. Ford 
Professor of History of Science at Harvard 
University in Cambridge, Massachusetts.
e-mail: aharring@fas.harvard.edu

NEUROSC IENCE

Survival: the first 3.8 billion years
Lisa Feldman Barrett ponders Joseph LeDoux’s study on how conscious brains evolved.

There is a tradition for scientists of a 
certain age to write a book tackling 
grand topics about the human con

dition. Recently, such tomes have included 
biologist E. O. Wilson’s The Meaning of 
Human Existence (2014) and neuroscien
tist Antonio Damasio’s The Strange Order of 
Things (2017). In these ‘big picture’ studies, 
scientists stretch beyond their areas of exper
tise to try to answer the question of what it 
means to be human. Psychologists become 
physiologists. Biologists become psycholo
gists. Neuroscientists become anthropolo
gists. And everyone’s a philosopher. 

The Deep History of Ourselves, neuroscien
tist Joseph LeDoux’s latest book, sits within 
this tradition. The book lays out a bold exten
sion of his decadeslong scientific journey in 
the study of survival behaviours in humans 

and other mammals.
LeDoux, an aca

demic at New York 
University in New 
York City, is best 
known for his research 
on fear, and for care
fully mapping the 
brain circuit centred 
on the amygdala — a 
knot of neurons in the 
medial temporal lobe. 
The amygdala, he 
showed, has a crucial 
role in nonconscious, 
defensive behaviour 
responses such as 

freezing or fleeing. His conclusion, based on 
the assumption that all mammalian amygdala 

circuits are structurally similar, was that all 
mammals (including humans) share these 
responses. He described this work in The 
Emotional Brain (1996).

In the meantime, the amygdala circuit 
was referred to as the ‘fear circuit’. This 
became problematic. The mislabelling, 
LeDoux realized, had fuelled a misconcep
tion: that humans and other mammals share 
the conscious experience of fear (that is, 
the feeling of fear), not just nonconscious, 
defensive behaviours. In fact, he has long 
argued that, on evidence, the amygdala 
circuit is not sufficient, and might not be 
necessary, for feeling fear; that role, he 
suggests, is filled by parts of the prefrontal 
cortex involved in working memory. 

To deal with these confusions, LeDoux 
recast amygdala circuits as ‘survival circuits’ 
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that give rise to survivalrelated behaviours 
such as defence, eating, temperature regula
tion and reproduction. And he reserved the 
term ‘fear’ only for the conscious experience 
of fear. This new view was outlined in his 
book Anxious (2015).

In The Deep History of Ourselves, LeDoux 
takes the next step. He proposes an entire 
taxonomy of survival behaviours and their 
putative neural circuits. These behaviours 
range from obligatory reflexes (such as being 
startled by a loud noise) to more flexible, 
goaldirected actions (such as anticipat
ing and avoiding a possible threat). The 
book is an epic tale, tracing the evolution 
of survival behaviours from the dawn of life 
on Earth 3.8 billion years ago, to the devel
opment of the human brain’s capacity for 
consciousness, language and culture.

LeDoux begins the book with a crash 
course in evolution. He explicates how 
inorganic matter gave rise to organic life 
through replication or the development 
of metabolic processes; how singlecelled 
organisms coalesced into multicellular crea
tures through one cell engulfing another; and 
how those creatures eventually developed the 
capacity to reproduce sexually, grow neurons 
and develop bodies with nervous systems. 
He weaves a convincing narrative of science 
and speculation to conclude that the roots of 
human behaviour are more ancient that we 
realize. “Cellular features underlying behav
iors we often associate with brains,” he writes, 
“in fact existed billions of years before the 
appearance of nervous systems.” 

Once a nervous system was in place, 
LeDoux explains, brains quickly evolved. 
He uses the rest of The Deep History of Our-
selves to sketch a natural history of brains 
as they developed the capacity to create 
the elements of the human mind, focus
ing mainly on the emergence of emotions, 
memory and consciousness. As the narra
tive tumbles from one topic to another, it 
remains a steady meditation on survival. 
Throughout nearly 400 pages, LeDoux 
makes a case for the role that daytoday 
human actions — from simple movements 
to conscious remembering and deliberating 
— have in biological survival.

LeDoux is at his best when thoughtfully 
considering some of neuroscience’s more 
contentious topics. He revisits the ques
tion of consciousness in nonhuman ani
mals, concluding that if it exists, it is very 
different from our own. He muses on why 
some scientists place humanity at the apex 
of intelligence on Earth, and mistakenly 
assume that evolution aimed itself at us. 
And he offers terrific examples of how the 
assumption of such a natural order in evo
lution (scala naturae, the idea that living 
things have a linear order, from simple to 
complex) is profoundly unhelpful to scien
tific progress. 

For example, many scientists still assume 

that emotions are a legacy of some ancient 
mammalian ancestor, and that they lurk 
in subcortical circuitry which has sup
posedly remained largely unchanged by 
evolution. LeDoux explains how this view 
leads otherwise gifted researchers to wrongly 
believe that when humans and nonhuman 
animals perform similar actions, these are 
accompanied by similar feelings — the 
same anthropo
morphism that led 
him to redraw the 
map of fear. He 
concludes that such 
magical  think
ing has interfered 
with the search 
for medications to 
treat anxiety disorders, which now affect 
a record high of hundreds of millions of 
people globally.

Like all such sweeping treatments, The 
Deep History of Ourselves offers one grand 
narrative of how humans got conscious 
brains. LeDoux surveyed the relevant data 
and gives us his best take of how things work. 
Many topics of debate pass unmarked, so 
every scientist will probably find something 
to disagree with.

For example, LeDoux considers the embry
ological development of different organisms 
to infer their ancestral relationships. That is 
current best practice. But he also states that 
our 580millionyearold common ancestor 
(the protostome–deuterostome ancestor, or 
PDA) had a brain — a claim that is highly 
debatable. (Deuterostomes, such as the 
cephalochordate amphioxus, a small fishlike 
invertebrate, have a small group of neurons at 

their anterior end, but these lack the organiza
tion found in vertebrate brains.) 

Learning through classical or Pavlovian 
conditioning seems to be universal across 
the animal kingdom, a view supported by 
available evidence. LeDoux writes, how
ever, that some animals achieve it by mere 
association because they lack any capacity to 
recall the past and plan for the future. This is 
unlikely: even some singlecelled organisms 
‘remember’ and predict chemical conditions 
that occur minutes or hours later. 

LeDoux also suggests that some survival 
behaviours (such as the startle response) 
issue from reflexes, an inference supported 
by evidence. But he describes reflexes as 
obligatory, stereotyped responses that are 
independent of context, and that conflicts 
with evidence from behavioural ecology. 

To focus on such objections, however, is 
to miss the larger point. The Deep History 
of Ourselves is not a comprehensive review 
of any scientific topic. It is a curated tour: 
a window into one distinguished scientist’s 
beliefs about what is important and true. Its 
scope is broad, yet it contains enough detail 
for an engaging storyline. It offers thoughtful 
insights that linger over time. It is, in short, an 
admirable effort from one of this generation’s 
most important neuroscientists. ■

Lisa Feldman Barrett is University 
Distinguished Professor of Psychology and 
Director of the Interdisciplinary Affective 
Science Laboratory at Northeastern 
University in Boston, Massachusetts, USA. 
She is the author of How Emotions Are 
Made: The Secret Life of the Brain. 
e-mail: l.barrett@neu.edu

“Many scientists 
still assume 
that emotions 
are a legacy of 
some ancient 
mammalian 
ancestor.”

An illustration of the brain’s amygdalae (the pinkish purple structures at far left and far right), which 
have a role in non-conscious detection of threats and defensive behaviour.
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