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the Jurassic thylacocephalan Dollocaris5• 

Beneath the carapace on RMS 1977.3.7, 
pairs of gills with the same form and posi­
tion of those of Dollocaris are visible. 

All the pertinent features6•7 of the Thyla­
cocephala are present: large carapace, 
paired compound eyes, subchelate limbs on 
the anterior part of the body, large laminar 
gills beneath the carapace, and a segmented, 
posterior trunk with swimming limbs. If we 
have correctly interpreted these structures, 
then Ainiktozoon certainly resembles a 
thylacocephalan arthropod more than it 
does any known protochordate, a relation­
ship previously only hinted at by Dzik8• 

Ainiktozoon also possesses several 
unique features (for thylacocephalans) 
related to the apparently flattened form of 
the carapace and the relatively small size of 
the eyes, and so may represent a new family 
within that group. All other features of 
these new specimens accord well with what 
is known of the Thylacocephala. 
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02 dopamine receptors 
and personality traits 

Temperament, a person's basic behavioural 
patterns or personality traits, differs greatly 
between individuals. Experimental studies 
of animals have implicated the dopamine 
neurotransmission system in the initiation 
of behaviour, reward and motivational 
processes1• Here we report that in normal 
human subjects the density of D2 dopa­
mine receptors in the brain correlates 
strongly with a detached personality- a 
trait that includes lack of closeness and 
warmth in personal relations. 

We studied the brains of 24 normal 
Caucasian adults (aged 18-38 years, 14 men 
and 10 women) using positron emission 
tomography (PET). We determined the D2-
dopamine-receptor density in the putamen, 
one of the basal ganglia, using a Scatchard 
procedure based on two PET measurements 
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with the radioligand [11 C)raclopride2• The 
extent of [11 C)raclopride binding in the left 
and right putamen was averaged, and the 
most ventral part of the putamen was 
excluded to minimize a possible contribu­
tion from D3-dopamine-receptor binding 
in the ventral striatum. We measured 
personality traits of the subjects using the 
'Karolinska scales of personality' (KSP), a 
self-report questionnaire3• 

The D2-receptor density varied between 
18 and 37 pmol ml - 1 (29.1±6.9; mean± 
s.d.). The density strongly correlated with 
the Karolinska scale of 'detachment' (one of 
15 personality scales) with r = - 0.68, 
P < 0.001 (Fig. 1), a correlation which 
remained significant even after a Bonferroni 
correction for 15 comparisons, and irritabil­
ity (r= -0.51, P<O.Ol). The 'detachment' 
scale includes the tendency to avoid giving 
and taking confidences and to avoid involve­
ment with other people. 

In a recent study\ using the 'inventory 
for interpersonal problems', individuals 
who scored high on the detachment scale 
described themselves as cold, socially aloof 
and vindictive in their relationships, where­
as those who scored low reported problems 
with being overly nurturing and exploit­
able. Thus both extremes of this scale 
describe individuals who may have consid­
erable interpersonal problems in daily life. 

Detachment can encompass social isola­
tion, indifference to other people and lack of 
intimate friendships, traits included among 
the category of 'negative' symptoms that 
commonly characterize patients with schiz­
ophrenia5; a terminology derived from the 
assumption that negative symptoms repre­
sent a loss of function. Classical antipsy­
chotic drugs block D2 dopamine receptors6 

and are effective for the treatment of posi­
tive schizophrenic symptoms such as hallu­
cinations, delusions and thought disorders. 
In contrast, negative symptoms respond 
poorly, or may even worsen, when treated 
with D2-receptor antagonists7• 

PET studies on D2 dopamine receptors 
in schizophrenia have previously focused 
on neuroleptic-naive patients, who have 
been admitted to hospital for the first time, 
with predominantly positive symptoms8•9• 

Our finding of a strong association between 
detachment and D2-receptor density indi­
cates that it may prove fruitful to look for a 
low density of D2 receptors in schizo­
phrenic patients with predominantly nega­
tive symptoms. 

Behavioural genetic studies on rodents 
indicate that individual differences in the 
number of dopamine-releasing neurons, 
within a dopamine cell group, are main­
tained across all dopamine cell groups in 
the brain (for review see ref. 10). This is 
reflected in a strong correlation between the 
reactivity of hormonal and behavioural 
indicators in different dopamine cell 
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Figure 1 Individual values (n = 24) for D2-
dopamine-receptor density plotted against KSP 
detachment scores. To adjust for the effect of 
gender, the scores were transformed toT scores 
using normative data. The T scores have a mean 
(± s.e.m.) of SO (±10) in the normal population. 

groups. We assume that the individual dif­
ferences in D2-receptor density that we 
have found in the putamen are maintained 
in mesolimbic and neocortical regions. 

Each of the five dopamine receptor sub­
types (Dl-D5) has a distinct pharmacologi­
cal profile and a unique neuroanatomical 
distribution 11 • They may therefore be bio­
logical markers for different functional 
aspects of dopamine activity, and attempts 
have been made to associate polymorphic 
variants of dopamine receptor subtypes 
with features of human personality12- 14 • 

As yet it is unclear whether individual 
variability in D2-dopamine-receptor densi­
ty is wholly genetically determined or 
whether it is subject to environmental influ­
ences. We propose that neuroreceptor den­
sity is a useful biochemical measure for 
relating the genetic endowment to human 
personality traits. This approach provides a 
new way to search for empirical biological 
correlates of personality in man. 
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