
Clinical Commentary

	 Despite	 the	 many	 causes	 of	 psychosis,	 most	 individu-
als	experiencing	a	psychotic	episode	improve	with	antipsy-
chotic	drugs.	How	is	it	that	patients	respond	to	a	similar	type	
of	drug	treatment	whether	their	illness	is	associated	with	a	
major	deletion	in	chromosome	22,	or	is	a	result	of	birth	trau-
ma,	or	a	consequence	of	the	family’s	genetic	predisposition	
for	psychosis,	or	an	end	product	of	the	use	of	street	drugs?		
Why	would	so	many	different	pathophysiological	routes	be	
blocked	when	blocking	dopamine	receptors?
	 A	related	question	is	why	schizophrenia	patients	are	su-
persensitive	to	dopamine-like	stimulants	(1).	Is	this	related	
to	the	relapse	seen	when	switching	from	a	traditional	anti-
psychotic	to	a	medication	such	as	aripiprazole	(2,	3)?
	 These	clinical	questions	are	addressed	by	looking	to	ani-
mal	models	of	psychosis,	as	limited	as	these	models	may	be	
for	schizophrenia	itself	(4).	There	are	many	animal	models	
of	human	psychosis.	They	include	strategically	placed	brain	
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lesions,	long-term	dosing	with	street	drugs	or	steroids,	brain	
anoxia	during	Caesarian	birth,	social	isolation,	and	knock-
out	 mice	 of	 various	 sorts.	 The	 transmission	 pathways	 dis-
rupted	in	these	models	include	acetylcholine,	glutamate,	do-
pamine,	epinephrine,	norepinephrine,	adenosine,	and	trace	
amines	(4).	No	animal	model,	of	course,	does	justice	to	the	
human	condition	but	the	animals	do	exhibit	poor	memory,	
reduced	prepulse	inhibition,	hyperactivity	that	responds	to	
antipsychotics,	impaired	latent	inhibition,	and	a	pathologi-
cal	reaction	to	social	novelty.	
	

	 Almost	all	the	animals	in	this	wide	array	of	models,	even	
when	the	disrupted	pathway	has	nothing	directly	to	do	with	
dopamine,	show	supersensitivity	 to	dopamine.	This	means	
that	the	locomotor	behavior	of	the	animal	over-responds	to	
a	 low	dose	of	a	dopamine-like	drug	such	as	apomorphine,	
amphetamine,	metamphetamine	or	cocaine.
	 What	is	remarkable	is	that	all	the	animals	in	these	mod-
els,	 despite	 the	 differences	 in	 the	 neural	 pathways	 that	 are	
disrupted,	reveal	a	marked	increase	in	the	number	of	dopa-
mine	D2	receptors	that	appear	in	their	high-affinity	state,	the	
D2High	 state	 (4).	 D2High	 receptors	 increase	 but	 the	 total	
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Note: Dr. Mary Seeman writes this Clinical Commentary 
in response to Dr. Philip Seeman’s article entitled “All Psy-
chotic Roads Lead to Increased Dopamine D2High Recep-
tors: A Perspective,” which appeared in the January 2008 
issue of Clinical Schizophrenia & Related Psychoses.

All the street drugs, including phencyclidine, 
amphetamine and cocaine, markedly elevate the 

functional D2High receptors. Should such 
elevations be found in humans, and there is 
every reason to predict that they will, they 

could prove to be quantifiable, objective 
markers of psychosis risk.
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number of D2 receptors does not change. Every time there 
is behavioral dopamine supersensitivity, D2High receptors 
are elevated. In humans, D2High receptors are not yet mea-
surable, although considerable effort is being made in that 
direction (5). 
 All the street drugs, including phencyclidine, amphet-
amine and cocaine, markedly elevate the functional D2High 
receptors. Should such elevations be found in humans, and 
there is every reason to predict that they will, they could 
prove to be quantifiable, objective markers of psychosis 
risk. 
 The D2High elevations in the animals are long-lived, 
usually permanent. This is in contrast to the short-lived and 
reversible elevations produced by antipsychotics themselves 
(6). Antipsychotic-induced elevations of D2High receptors, 
though short-lived, are the probable cause of psychosis re-
sulting from the rapid withdrawal of an antipsychotic or its 
replacement by a dopamine partial agonist such as aripip-
razole (2, 3). Elevations of D2High receptors may be a final 
common pathway leading to psychosis. 

All the street drugs, including phencyclidine, 
amphetamine and cocaine, markedly elevate the 

functional D2High receptors. Should such 
elevations be found in humans, and there is 
every reason to predict that they will, they 

could prove to be quantifiable, objective 
markers of psychosis risk.
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