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Neurochemistry is the study of chemicals that control and influence the physiology of the nervous system, such as 

neurotransmitters and other compounds such as psychopharmaceuticals and neuropeptides. This branch of 

neuroscience studies how neurochemicals influence the function of neurons, synapses, and neural networks. 

Neurochemists study the biochemistry and molecular biology of organic chemicals in the nervous system, as well as 

their roles in neurological processes such as cortical plasticity, neurogenesis, and neural differentiation. 

The origins of neurochemistry as a subject may be traced back to a series of "International Neurochemical Symposia," 

the first of which was published in 1954 under the title Biochemistry of the Developing Nervous System. The 

International Society for Neurochemistry and the American Society for Neurochemistry were formed as a result of these 

sessions. These early meetings debated the potential nature of synaptic transmitter molecules such as acetylcholine, 

histamine, substance P, and serotonin. 
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DESCRIPTION 

Neurochemistry is a discipline of neuroscience that studies neurochemicals. A 

neurochemical is a type of organic molecule that has a role in neuronal 

functioning. This phrase is frequently used to refer to neurotransmitters and 

other substances that alter neuron function, such as neuro-active medicines. 

The study of the various types, structures, and functions of neurons, as well as 

their chemical components, is known as neurochemistry. Neurotransmitters, 

neuropeptides, hormones, neuromodulators, and a variety of other signalling 

molecules mediate chemical signalling between neurons. Many neurological 

illnesses are caused by an imbalance in the neurochemistry of the brain. For 

example, with Parkinson's disease, there is a dopamine imbalance in the 

brain. Medications include neurochemicals, which are used to change brain 

function and treat brain illnesses. A typical neurochemist might research the 

interactions of the chemical components of the brain, neural plasticity, neural 

development, physical changes in the brain during sickness, and changes in 

the brain throughout ageing. 
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Neurotransmitters and neuropeptides 

The neurotransmitters and neuropeptides that comprise the chemical activity in the nervous system are the most 

significant component of neurochemistry. Many neurochemicals are required for healthy brain functioning. 

Oxytocin, a neuropeptide generated in magnocellular neurosecretory cells, is vital in maternal behaviour and sexual 

reproduction, especially before and after birth. It is a precursor protein that is proteolytically digested to activate the 

neuropeptide in its shortened form. It is implicated in the letdown reflex, uterine contractions, and the hypothalamic-

pituitary-adrenal axis, where oxytocin decreases cortisol and adrenocorticotropic hormone secretion. 

The most prevalent neurotransmitter, glutamate, is an excitatory neurochemical, which means that its release in the 

synaptic cleft causes an action potential to fire. GABA, or Gamma-aminobutyric acid, is an inhibitory neurotransmitter. It 

binds to the plasma membrane of neuronal synapses, causing the influx of negatively charged chloride ions and the 

efflux of positively charged potassium ions. This ion exchange causes hyperpolarization of the neuron's transmembrane 

potential, which is induced by the negative change. 

Dopamine is a neurotransmitter that modulates emotional function regulation in the limbic system. Dopamine 

functions in the brain in a variety of ways, including cognition, sleep, mood, milk production, movement and motivation. 

Serotonin is a neurotransmitter that controls mood, sleep, and other brain functions. It is a peripheral signal mediator 

found in both the gastrointestinal tract and the blood. Serotonin may potentially play a significant role in liver 

regeneration, according to research.  

Oxytocin: A neuropeptide 

 Oxytocin plays a role in the regulation of maternal behaviour. It is produced as a precursor protein inside magnocellular 

neurosecretory cells and then processed by proteolysis to its shorter active peptide form. Specific areas of the brain, 

such as the supraoptic nucleus, create oxytocin, which acts on cells in other areas of the brain, such as the ventral 

pallidum, to produce oxytocin's behavioural effects. The hypothalamus produces a substantial amount of oxytocin, 

which is carried to the pituitary's posterior lobe and released into the bloodstream, where it reaches target organs such 

as the mammary glands. In the inset diagram, oxytocin is shown coupled to a carrier protein called neurophysin. 

Endocannabinoids regulate neurotransmitter release in a variety of neuronal tissues, including the hippocampus, 

amygdala, basal ganglia, and cerebellum, through the endocannabinoid system. 


