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Cajal and Golgi: The War for the Map of Our
Neurons (1906)

Imagine being handed a map of a vast city, but all the streets, buildings, and alleys are drawn with the

same color ink, piled on top of each other. It is an impossible blur to decipher. This was how scientists
viewed the human brain at the end of the 19th century: a confused mass of tissue that looked like a
sponge or an infinite tangle of threads. In this scenario of absolute mystery, two men, a refined Italian

and a passionate Spaniard, prepared to star in one of the most fascinating duels in the history of science.

Camillo Golgi and Santiago Ramon y Cajal shared the Nobel Prize in Medicine in 1906, but what should
have been a celebration of scientific unity was, in reality, the climax of a fierce rivalry. Both looked through
the same microscope, but they saw completely different worlds. For Golgi, the brain was a ‘continuous
network’, a kind of sewage system or a jungle of electrical cables where everything was physically

connected. For him, there were no individuals in the brain, only a large collective mass working in unison.

Cajal, however, was an artist of detail. With infinite patience and a prodigious talent for drawing, he
observed what no one else wanted to see. Ironically using the very technique that Golgi had invented,
Cajal reached a revolutionary conclusion: the brain is not an uninterrupted network. It is a puzzle of
individual pieces. He discovered that our brain cells, neurons, are like islands separated by microscopic

abysses, communicating through invisible 'kisses'.

» Golgi defended the Reticular Theory: a never-ending connected whole.
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* Cajal defended the Neuron Doctrine: independent and selfish units.

» The conflict was not just scientific; it was a battle to understand the very essence of what makes us

human: are we a biological mass or a collection of intelligent units?

This intellectual war transformed our understanding of memory, learning, and consciousness. But how
is it possible for two geniuses to look at the same tissue sample and reach opposite conclusions? And

what did Cajal see in the darkness of his home laboratory that changed the map of our mind forever?

The Reazione Nera: Golgi's Accidental Discovery

It all began in the kitchen of a hospital for the chronically ill in Abbiategrasso, Italy. Camillo Golgi, a
doctor with few resources but much ambition, had improvised a rudimentary laboratory. In 1873, while
experimenting with silver salts, Golgi discovered something that seemed like magic. By dipping pieces of
brain in a solution of potassium dichromate and then in silver nitrate, a visual miracle occurred: suddenly,
amidst the incomprehensible tangle of tissue, a few cells were stained deep black, revealing their full

structures against a yellowish background.

This method, dubbed the 'reazione nera' (the black reaction), was like turning on a flashlight in a dark
room. For the first time, the branching of brain cells could be seen. However, Golgi interpreted what

he saw through his own biases. Observing that the fibers seemed to intertwine, he concluded that the
nervous system was a continuous physical network, similar to veins and arteries. In his mind, the brain

was a 'holistic organ’ where thought flowed like water in a closed circuit of pipes.

The Quixote of the Microscope: Santiago Ramon y Cajal

Meanwhile, in a scientifically isolated Spain, a young Santiago Ramén y Cajal devoured books and
prepared his own plates. Cajal was not your typical academic scientist; he was a frustrated artist, an
enthusiastic photographer, and a man of unwavering will. When he encountered Golgi's technique during
a visit to Madrid, he was mesmerized. But Cajal had an advantage: his artist's eye. Where Golgi saw a

confused web, Cajal began to suspect there were borders.
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Cajal perfected Golgi's method by applying it to the embryos of birds and small mammals. Why? Because
an adult brain is like a mature tropical jungle where it is impossible to see where one tree ends and
another begins. An embryonic brain, on the other hand, is like a newly planted garden; there are fewer
branches and more space. It was there that Cajal made his monumental discovery: neurons do not

touch. They are incredibly close, but separated by a microscopic space.

The Analogy of the Jungle vs. the Trees

To understand the difference, imagine looking at a forest from a high-altitude plane. It looks like a
continuous green blanket (this was Golgi's vision). But if you go down to the ground and walk among
the trunks, you realize that each tree is an individual, with its own roots and its own branches, which
sometimes touch but never merge (this was Cajal's vision). Cajal called these individual cells 'the

butterflies of the soul'.

The Clash of Titans in Stockholm

In 1906, the Swedish Academy decided to award them the Nobel Prize jointly. It was a forced marriage.
During his acceptance speech, Golgi behaved arrogantly. He ignored the overwhelming evidence Cajal
had accumulated and attacked the theory of individual neurons, calling it a 'passing fad'. It was an

awkward moment in the history of science; the creator of the tool (Golgi) refused to accept what his tool

had revealed.

Cajal, for his part, responded with an elegance laden with data. He described how information travels
in only one direction: entering through the dendrites (the branches) and exiting through the axon (the
long cable). This 'law of dynamic polarization' is the basis of how everything in our head works, from a

childhood memory to the impulse to pull your hand away from a flame.

The Legacy: A Map We Are Still Drawing

Cajal's intellectual victory was total. His drawings are so precise that, today, more than a hundred years
later, they are still used in medical textbooks. He not only discovered the structure of the brain but also
sensed how brain plasticity worked: the idea that our connections change with learning.

Thanks to this 'war', today we know that:

 Every thought is the result of thousands of neurons sending signals to each other through the

synapse (that space Cajal discovered).

 The brain is not a static mass, but a dynamic network of individual messengers.
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Neurodegenerative diseases, such as Alzheimer's, can be better understood by seeing how these

individual connections break.

In the end, the story of Cajal and Golgi teaches us that in science, as in life, sometimes the most powerful
tools need the humblest and most curious eyes to reveal the truth. Golgi gave us the light, but Cajal
was the one who taught us to see the stars in the firmament of our minds. Today, every time you learn
something new, those 'butterflies of the soul' are working, flying in a space that a man in Spain first saw

in the silence of his home laboratory.
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