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FACED WITH AN ANATOMICAL FACT PROVEN 
BEYOND DOUBT, ANY PHYSIOLOGICAL RESULT THAT 

STANDS IN CONTRADICTION TO IT LOSES ALL ITS 
MEANING…. 

SO, FIRST ANATOMY AND THEN PHYSIOLOGY; BUT 
IF FIRST PHYSIOLOGY, THEN NOT WITHOUT ANATOMY

EDELMAN GM, TONONO, G:

IF SOMEONE POINTED A GUN AT US AND 
THREATENED

OBLIVION IF WE DID NOT SAY THE SINGLE WORD 
MOST SIGNIFICANT FOR UNDERSTANDING THE BRAIN, 

WE
WOULD SAY NEUROANATOMY

IN: A Universe of Consciousness.  How Matter Becomes Imagination.  
Basic Books, 200

















• THE NEURON DOCTRINE

• ANATOMY

• 1. The Neuron is an Anatomical Uni. 
• 2. The Law of Dynamic Polarization. 
• 3. The Neuron is an Embryological (Developmental) Unit. 
• 4. The Neuron is a Metabolic (trophic) Unit.
• 5. The Neuron is a Basic Information Processing Unit. 

• CELL BIOLOGY
• Describing the Axonal Transport Mechanisms. Understanding the protein 

synthetic machinery and the subcellular organization of  cells.

• PHYSIOLOGY
• The physiological concept of spinal reflexes. 

• PHARMACOLOGY
• The chemical hypothesis of synapse



• Intracellular Electrophysiology
• 1. Generation of impulses by sequential movements of Na 

and K ions through channels across the membrane in the 
squid giant axon (Hudgkin-Huxley).

• 2. Intracellular recording of end-plate potentials giving rise 
to muscle action.

• 3. Intracellular recording of EPSPs giving rise to action 
potentials in cat spinal motorneurons.

• 4. Intracellular recordings of small quantal deflections 
(miniature end-plate potentilas) at the muscle end-plate 
region.

• 5. Central synaptic pathway mediating recurrent inhibition 
of motorneurons 































• REVISIONS of the NEURON DOCTRINE

• 1. The presence of electrical synapses – gap junctions
• 2. Axo-axonic synapses
• 3. Dendro-dendritic synapses (e.g. amacrine cells of the 

retina; granule cells of the olfactory bulb 
• 4. Transynaptic regulation of transmitters, enzymes;

transynaptic transport of amino acids, viruses
• 5. Metabolic subunits within the neuron (e.g. spines as

microcompartments)
• 6. Backpropogation of action potentials from the soma to 

the dendrites
























