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The Hypothalamus 



Hypothalamic functions 

1.  Control of the Pituitary gland – anterior and posterior 
2.  Autonomic control- sympathetic & parasympathetic 
3.  Temperature regulation 
4.  Fluid balance – drinking control 
5.  Eating control – feeding centre & satiety centre 
6.  Sleep and wake regulation – supra-chiasmatic nucleus 
7.  Sexual responses 
8.  Linkage to Limbic system 
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Higher Level Constructs… 
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The neural correlates of many emotional states have been
studied, most recently through the technique of fMRI. How-
ever, nothing is known about the neural substrates involved in
evoking one of the most overwhelming of all affective states,
that of romantic love, about which we report here. The activity
in the brains of 17 subjects who were deeply in love was
scanned using fMRI, while they viewed pictures of their
partners, and compared with the activity produced by viewing
pictures of three friends of similar age, sex and duration of
friendship as their partners. The activity was restricted to foci
in the medial insula and the anterior cingulate cortex and,

subcortically, in the caudate nucleus and the putamen, all
bilaterally. Deactivations were observed in the posterior
cingulate gyrus and in the amygdala and were right-lateralized
in the prefrontal, parietal and middle temporal cortices. The
combination of these sites differs from those in previous
studies of emotion, suggesting that a unique network of areas
is responsible for evoking this affective state. This leads us to
postulate that the principle of functional specialization in the
cortex applies to affective states as well. NeuroReport 11:3829±
3834 & 2000 Lippincott Williams & Wilkins.
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INTRODUCTION
Romantic love, celebrated throughout the ages as one of
the most overwhelming of all affective states, has been the
inspiration for some of the loftiest achievements of man-
kind. Characteristically directed towards a single person, it
is a complex sentiment involving erotic, cognitive, emo-
tional and behavioural components [1±3], which are difÆ-
cult if not impossible to disentangle. Hence any study of
`romantic love' is a study of a sentiment with several
components, some of which, like the erotic one, can also
act independently of the others; the converse is not true, in
that all the above components constitute essential ingredi-
ents of romantic love. Visual input plays a leading role in
arousing and sustaining romantic love and yet nothing is
known of the neural mechanisms underlying this complex
sentiment. This, together with the high position that
romantic love assumes in the lives of most, even if
transiently, prompted this imaging study. Given its un-
iqueness, we hypothesised that there may be special
systems or pathways for romantic love.

Past neuro-imaging studies of emotions have charted
brain areas responsible for producing an emotional state,
or those responsible for recognising one; here we concen-
trate on the former. Negative affective states such as fear,
anger, anxiety and sadness [4±10] have been studied more
extensively than positive ones such as happiness [5,6],
sexual arousal [11,12] or `pleasant' states provoked by
visual stimulation [8,9,13]; here we concentrate on the
latter. We wanted to chart the neural correlates of this
affective state when it is generated by a visual input which

is emotionally neutral to an external observer. An abstract
of our results has been published [14].

MATERIALS AND METHODS
Subjects and stimuli: Volunteers who professed to be
`truly, deeply and madly in love' were recruited by posters
and via the Internet. Out of ⇠70 who had replied (75% of
whom were female), 17 normal subjects were selected by
means of short written statements describing how much
they were in love and by an interview (11 female; all right
handed except for one male subject; ages 21±37, median
23, mean 24.5 years). Eleven countries and several ethnic
groups were represented. All gave informed written con-
sent. Prior or after the scan the galvanic skin response was
measured in response to the pictures (see later). After the
scan, subjects Ælled in the short version of the 'passionate
love scale' (PLS) [15], thought to be a reliable means of
quantifying this complex sentiment. The PLS asks subjects
to rate the truth of statements such as: `For me, XXX is the
perfect romantic partner' by means of ratings from 1 to 9,
with 9 being the maximum. In a slight modiÆcation of the
PLS, we asked our subjects to give ratings corresponding
to the time when we scanned them. Their high mean scores
of 7.55⌃ 0.97 were higher than the highest scores reported
in the original version (7.36 for women at the `exclusive
dating' stage of their relationship [15]). During the scan
each subject viewed coloured pictures of the faces of four
people on a neutral background: their boy- or girlfriend
and three friends of same sex as their loved partner. All
four were of similar age, and the duration of friendships
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Primary Emotions & Behaviour 



1.  Fight 
 
2.  Flee 
 
3.  Feed 
 
4.  Sex 



Something Specific: 
Emotional Salience 



The Capgras Delusion 
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