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How Do We Observe the Brain at Work?
With 86 billion neurons and 50 to 200 trillion connections between neurons in the human 
brain, understanding these connections on a neuronal level would be an impossible task. 
However, scientists have been able to use the manner in which neurons work as a window into 
their function. A variety of techniques for observing activity in the brain have been developed.

Currently, the major types of brain imaging techniques are electroencephalography (EEG), 
magnetoencephalography (MEG), positron emission tomography (PET), and functional mag-
netic resonance imaging (fMRI). EEG is a technique for recording electrical activity from the 
scalp related to cortical activity. MEG measures the small magnetic field gradients exiting and 
entering the surface of the head that are produced when neurons are active. PET is a measure 
related to blood flow in the brain, which reflects cognitive processing. fMRI is based on the 
fact that blood flow increases in active areas of the cortex. It is also possible to use the magnetic 

TABLE 2.1 Some Representive Neurotransmitters

NEUROTRANSMITTER FUNCTION

Acetylcholine Transmitter at muscles; in brain, involved in learning, etc.

Monoamines

Serotonin Involved in mood, sleep and arousal, aggression, depression, obsessive-compulsive disorder, and 
alcoholism.

Dopamine Contributes to movement control and promotes reinforcing effects of food, sex, and abused drugs; 
involved in schizophrenia and Parkinson’s disease.

Norepinephrine A hormone released during stress. Functions as a neurotransmitter in the brain to increase arousal 
and attentiveness to events in the environment; involved in depression.

Epinephrine A stress hormone related to norepinephrine; plays a minor role as a neurotransmitter in the brain.

Amino Acids

Glutamate The principal excitatory neurotransmitter in the brain and spinal cord. Vitally involved in learning and 
implicated in schizophrenia.

Gamma-aminobutyric 
acid (GABA)

The predominant inhibitory neurotransmitter. Its receptors respond to alcohol and the class of 
tranquilizers called benzodiazepines. Deficiency in GABA or receptors is one cause of epilepsy.

Glycine Inhibitory transmitter in the spinal cord and lower brain. The poison strychnine causes convulsions 
and death by affecting glycine activity.

Neuropeptides

Endorphins Neuromodulators that reduce pain and enhance reinforcement.

Substance P Transmitter in neurons sensitive to pain.

Neuropeptide Y Initiates eating and produces metabolic shifts.

Gas

Nitric oxide One of two known gaseous transmitters, along with carbon monoxide. Can serve as a retrograde 
transmitter, influencing the presynaptic neuron’s release of neurotransmitters. Viagra enhances male 
erections by increasing nitric oxide’s ability to relax blood vessels and produce penile engorgement.




