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Dedication

This book is dedicated to the brilliant brains of Tom Manly, our son Hector, my Mum Christine Scott and my Dad Colin Scott.
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Preface

I love brains. I love your brain. The most interesting part of anyone I meet is, without doubt, their brain. And I am lucky enough to have been in the right place at the right time to get to look at brains for a living. For a lot of human history, brains have not always been considered very interesting – Aristotle thought that the heart was the organ for sensation and experience, and that the brain was for cooling the body. In Aristotle’s defence, it does feel like we experience things in our bodies – when I am happy, I feel it in my heart; when I get the first inkling that something is horribly wrong, I feel that sinking feeling in my stomach. Now, of course, we know that everything we experience is our brain’s best guess at both what is out there in the world, and what is going on in our bodies. Furthermore we know that the brain maps out many things (like emotions) in the body itself.

Another reason Aristotle thought that the brain was not very important is that when the brain itself is exposed, it has no sensation – if you touch the surface of an exposed brain (please don’t), the owner of the brain will not feel that touch. The brain itself has no way of perceiving the world directly – it gathers information from our sensory organs (as we will see in this book), and continually uses this to try and construct our reality.

A further reason why Aristotle and others were unimpressed by the brain was because doing anatomical investigations on the brain was very tricky: in its natural state, the brain is not very solid. It has a texture like a rather unprepossessing grey, watery jelly. Although TV detective programmes like to show the whole brain being taken out and passed around, post-mortem, in reality a variety of different techniques are used to make the brain solid enough to make an anatomical investigation possible.

Not everyone agreed with Aristotle about the brain, and despite the difficulties in working with brains, some impressive discoveries were made. In 500 bc, Alcmaeon of Croton discovered the optic nerve and described phosphenes – visual images that are caused by activity in the optic nerve. Plato wrote that the brain was ‘the divinest part of us and master over all the rest’ (where ‘the rest’ are the chest and the liver). However, the growing scientific consensus around how the brain worked focused on the ven­tricles, not on the brain itself: the brain floats inside the skull, and the fluid in which it floats flows into the gaps between different parts of the brain. These gaps, called ven­tricles, were considered the seat of the brain’s abilities, rather than the manky, gooey tissue surrounding them.

Many more discoveries about the brain were made over the next centuries, including those by Abuˉ Bakr Muhammad Ibn Zakariya al-Raˉzıˉ, the Persian scientist, medic and philosopher who in AD 900 determined that nerves either had sensory or motor functions, and was able to relate symptoms to the location of brain damage. But the ventricular theory of the brain still held sway in Western medicine – when Da Vinci drew the brain, he emphasised the ventricles. It was not until 1538 that the influential medic Andreas Vesalius overthrew the ventricular theory, and the concept that it was the brain itself that was critical to mental processes started to dominate Western medicine.

From here, our understanding of the brain developed in pace with technology. The development of the microscope led to the discovery of cells by Robert Hooke in 1665, and the proposal by Theodor Schwann that all living things were made up of cells. The brain, for a long time, seemed to be an exception to this theory – there were certainly cells in there, but what was all this fibrous matter that also seemed to be there in abundance? A scientist named Camillo Golgi invented a staining technique that enabled him to see (using a microscope) that these fine strands were connected to, and formed part of, brain cells (neurones – more on what these are later). Golgi (incorrectly) thought that these projections formed one huge, continuous network. Using the same staining technique, the Spanish neuroscientist Santiago Ramón y Cajal identified that the neurones in the brains of birds were not one large mesh, but made of individual cells – and thus that, like the rest of life on earth, the brain was also made up of individual cells.

During the nineteenth century, there were also big developments in the understanding of how the brain controls behaviour. German and French neurologists mapped out where language processes were found in the left hemisphere, with such accuracy that, although we have developed our understandings of the brain mechanisms involved, we are still working in the same brain areas they described. In the mid-twentieth century Walter Penfield in Montreal performed studies on the exposed brains of patients who were having brain surgery to relieve intractable epilepsy, and showed that gentle electrical stimulation of different brain areas would lead to different kinds of perceptions or actions.

Towards the end of the last century, there was an explosion in the techniques of brain science, meaning that we could make images of brain structure, and examine human brain function, without anyone needing to die or have brain surgery. Techniques like magnetic resonance imaging and EEG/MEG are now standard tools for both clinical investigation of and basic research into the human brain. In my career, I have been honoured to work with patients with brain damage, and to study brains using brain imaging, since the 1990s, and I still consider that I have the best job in the world. I have learned something from every brain I have met. And that is because, as we will see in this book, the brain – your brain – is one of the most miraculous structures in the known universe.
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