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Neuropeptide Y 
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NPY, acting through multiple receptors, plays an essential role in depression, alcoholism 

and regulation of food intake. Neuropeptide Y, a 36-residue amidated peptide and one of the 

most abundant peptides in the CNS, is expressed in many brain regions (Colmers et al., 1988). 

NPY was identified by screening for peptides with a COOH-terminal α-amide group; it was 

named NPY because it has a Tyrosine residue (Y) at the NH2-terminal and a Y-amide at the 

COOH-terminal (Tatemoto, et al., 1982). Receptors for NPY are particularly abundant in the 

amygdala, hippocampus, hypothalamus, locus coeruleus, striatum, and cortex (Eaton et al., 

2007). Humans have five NPY receptors, all of which are GPCRs. Studies with synaptosomes 

and electrophysiological slice recordings established that NPY, acting through its Y5 receptor, 

can reduce glutamate release from presynaptic terminals by activating c-Jun Kinase (Jnk) and 

reducing Ca2+ influx into presynaptic terminals (Figure) (Colmers et al., 1988; Whittaker et al., 

1999; Pellieux et al., 2000). When NPY is increased in the hippocampus of rats, using a viral 

overexpression system, spatial learning is impaired and long-term potentiation is decreased 

(Sorensen et al., 2009). In addition, performance in spatial learning tasks is adversely affected. 

When rats with elevated hippocampal NPY are subjected to electrical stimulation resulting in 

seizures, seizure sensitivity is normal with elevated NPY, but seizure severity is dramatically 

reduced (Sorensen et al., 2009). 

In human subjects, impaired NPY signaling is believed to be involved in anxiety, 

depression, alcoholism, schizophrenia, and post traumatic stress disorder (Eaton et al., 2007). 

Single nucleotide polymorphisms (SNPs) in the human NPY gene which lower NPY peptide 

levels are associated with depression and alcoholism (Eaton et al., 2007). SNPs in the NPY Y2 
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and Y5 receptors are strongly associated with alcohol dependence and alcohol withdrawal 

symptoms, notably seizures (Wetherill et al., 2008; Ciccocioppo et al., 2009). In addition, the 

NPY receptor SNPs are associated with strong tendencies for comorbidity of alcohol and cocaine 

dependence. There is decreased NPY in the cerebrospinal fluid of depressed patients and patients 

with anxiety syndromes (Eaton et al., 2007). As a consequence, orally active, brain penetrant 

antagonists specific for the NPY Y1 and Y5 receptors are being tested in various psychiatric 

trials (MacNeil, 2007). 

In addition to psychiatric and substance abuse effects, NPY is orexigenic, strongly 

stimulating food intake (MacNeil, 2007). Some human trials have shown modest, but significant, 

weight loss with antagonists to the NPY Y5 receptor (MacNeil, 2007; Erondu et al., 2006). Now, 

combination therapy trials using multiple NPY receptor antagonists along with an 

endocannabinoid antagonist (endocannabinoids are also orexigenic) are being tested in human 

subjects (Zhang et al., 2010). 
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