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On a broader level, creative ability in humans has been associated with dopamine func-
tioning, especially in the thalamus. Specifically, decreased dopamine D2 receptor densities in 
the thalamus resulted in a lower gating threshold and thus increased information flow. This, 
in turn, could result in more creative thinking (Manzano, Cervenka, Karabanov, Farde, & 
Ullén, 2010).

Other researchers have suggested it is not the dopamine system per se that is involved in 
schizophrenia but that it is the result of other transmitters that regulate the dopamine system 
(Grace, 2010). This is supported by the fact that dopamine levels are not strongly elevated in 
schizophrenia. What is greater in individuals with schizophrenia is the induced release of dopa-
mine by amphetamines. Further, the increased release is proportional to the ability of amphet-
amines to exacerbate psychosis.

The second neurotransmitter involved in schizophrenia is glutamate (Krystal & 
Moghaddam, 2011). Glutamate is an excitatory neurotransmitter in the brain. Further, 
another neurotransmitter, GABA (γ-aminobutyric acid), is involved in nearly all neuronal 
processes that engage the glutamate system. If the glutamate receptors in the brain are blocked 
in normal individuals, those individuals display psychotic-like symptoms.

At one time, the dopamine hypothesis and the glutamate hypothesis were seen as compet-
ing explanations involving the mechanisms of schizophrenia. Research has shown that giv-
ing substances that modify the activity of dopamine or glutamate could produce psychotic-like 
symptoms in healthy humans (Krystal et al., 2005). However, the type of psychotic presentation 
differed in terms of whether dopamine or glutamate receptors were affected.

How Are Cognitive Processes Changed in Schizophrenia?
Since cognitive tasks utilize specific cognitive networks, one approach to understanding 
the brains of individuals with schizophrenia is to note deficits in solving cognitive problems 
(Barch & Ceaser, 2012; Pearlson, 2011). Individuals with schizophrenia show cognitive def-
icits in a variety of cognitive domains, including executive function, working memory, and 
episodic memory. Overall, these cognitive processes all involve the DLPFC and its connec-
tions to other brain areas.

SOME SCIENTISTS have proposed that too
much dopamine leads to symptoms
emanating from the basal ganglia and that
too little dopamine leads to symptoms
associated with the frontal cortex.
Insufficient glutamate signaling could
produce those same symptoms, however.

                                              where dopamine
promotes cell firing (by acting on 01 receptors),
glutamate’s stimulatory signals amplify those of 
dopamine; hence, a shortage of glutamate would 
decrease neural activity, just as if too little dopamine 
were present.

IN THE FRONTAL CORTEX,                                            where dopamine normally inhibits
cell firing (by acting on D2 receptors on nerve cells),
glutamate’s stimulatory signals oppose those of dopamine;
hence, a shortage of glutamate would increase inhibition,
just as if too much dopamine were present.

IN THE BASAL GANGLIA,

glutamate is 
prevalent, but
dopamine is
largely absent.

IN THE REST
OF THE CORTEX,

ALFRED T. KAMAJIAN

DIFFERENT NEUROTRANSMITTERS, SAME RESULTS

FIGURE 13.14 Two Neurotransmitters, Dopamine and Glutamate, Operate Differently in Schizophrenia

Source: From Daniel C. Javitt and Joseph T. Coyle, Decoding Schizophrenia. Scientific American, January 2004, Volume 290, Number 1.




