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IS THE SEROTONERGIC SYSTEM ALTERED IN
ROMANTIC LOVE? A LITERATURE REVIEW AND
RESEARCH SUGGESTIONS

Sandra J. E. Langeslag’
Erasmus Affective Neuroscience Lab, Institute of Psychology, Erasmus University
Rotterdam, The Netherlands

ABSTRACT

Infatuated individuals think about their beloved a lot. The notions that these frequent
thoughts resemble the obsessions of obsessive-compulsive disorder (OCD) patients and
that those patients benefit from serotonin reuptake inhibitors (SSRIs), have led to the
hypothesis that romantic love is associated with reduced central serotonin levels. In this
chapter, the literature on this topic is reviewed and suggestions for future research are
made. Previous studies have shown that romantic love is associated with lower blood
serotonin levels and with lower serotonin transporter densities, the latter of which has
also been observed in OCD patients. Further, SSRIs have been found to decrease feelings
of romantic love and the serotonin 2 receptor gene has been associated with the love trait
‘mania’, which is a possessive and dependent form of love. Given that serotonin 2
receptors in the prefrontal cortex have also been implicated in impulsive aggression, this
suggests that stalking behavior may be associated with these receptors. In short, the
serotonergic system appears to be altered in romantic love indeed. Future research is
needed to identify what parts of the serotonergic system, such as which serotonergic
projections, brain areas, transmission stages and receptor types, are affected in romantic
love and in what way they are altered. Furthermore, challenging the serotonergic system
would be useful in determining the causal relationship between central serotonin levels
and feelings of romantic love. In addition, future research should specifically investigale
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the different aspects of romantic love, such as state, trait, requited and unrequited love ' serotonergic changes in romantic love because the raphe nuclei in the brainstem have
and its development in time. “serotonergic projections to multiple brain structures such as the cerebellum, hippocampus,
“amygdala, thalamus, hypothalamus, striatum and neocortex (Kandel, Schwartz, & Jesseli,
'2000). Changes in the serotonergic system associated with romantic love could occur in all of
INTRODUCTION ' these projections, only in some projections or even differently in different projections. Take
chizophrenia for mstance, where dopamine is too abundant in the mesolimbic dopaminergic
Infatuated individuals and obsessive-compulsive disorder (OCD) patients resemble each pathway, but too scarce in the mesocortical dopaminergic pathway (Stahl, 2000).
other in the sense that they both have obsessions. In general, obsessions are ideas that haunt, © Interestingly, the serotonergic system has also been implicated in impulsivity and
hover and constantly invade one’s consciousness (Reber & Reber, 2001). Specifically, OCD ‘aggressive behavior. The serotonergic projection to the prefrontal cortex, that would normally
patients spend a Jot of time thinking about their doubts and fears, whereas infatmate exert inhibitory control, appears dysfunctional in individuals who show impulsive aggression
individuals spend as much as 85 percent of the day thinking about their beloved (Fishe ‘(Davidson, Putman, & Larson, 2000). Given that romantic love is usually not particularly
Aron, Mashek, Li, & Brown, 2002). This resemblance, combined with the notion that “associated with aggressive behavior or impulsivity, this suggests that the prefrontal
selective serotonin reuptake inhibitors (SSRIs) can relieve OCD symptoms, led Fisher et al. serotonergic projection may be unaffected by romantic love. Nevertheless, romantic love is
(2002) to hypothesize that romantic love is accompanied by reduced levels of serotonin in the ‘sometimes accompanied by stalking behavior that can involve impulsivity and aggression
brain. In this chapter, it will be discussed how this hypothesis relates to the existing literature irected towards the stalker’s victini (Meloy & Fisher, 2005). So, the serotonergic projection
In addition, suggestions are made for future research that could put this hypothesis to the test from the raphe nuclei to the prefrontal cortex may actually play a role in stalking behavior.
and would increase our knowledge about both the serotonergic system and the neurobiology. Besides considering the changes in different projections or brain structures, it is also
of romantic love, important to evaluate changes in the serotonergic system at the pharmacological level. For
: example, serotonergic transmission comprises different stages, such as serotonin synthesis,
serotonin release from the presynaptic neuron, binding of serotonin to receptors, enzymatic
LITERATURE REVIEW _ degradation of serotonin in the synaptic cleft, and serotonin reuptake. Moreover, different
receptor types exist, including some autoreceptors that inhibit serotonin release. The SSRIs
that can alleviate OCD symptoms appear to mediate serotonergic transmission in several
ways. Initially, they block the reuptake of serotonin from the synaptic cleft. The therapeutic
effect, however, appears only after a few weeks and is attributed to the subsequent
desensitization of the 1A and 1B autoreceptors that results in disinhibition of serotonin
release from the presynaptic neuron (Stahl, 2000). Alteration or disruption of serotonergic
transmission in romantic love could occur at one or more of the transmission stages and could
involve one or more of the different receptor types. The above mentioned findings regarding

Kurup and Kurup (2003) have observed that individuals with a predisposition to fall in
love had lower blood serotonin levels than did individuals without such predisposition, as
evident from the fact that they had never fallen in love and had a conventional arranged
Indian marriage. Thus, this study implies that lower serotonin levels are associated w1th
increased #rait romantic love. Furthermore, in a case study of a healthy man it was observ_éd
that state feelings of love were less intense and of shorter duration when taking an SSRI
compared to when taking no medication (Walsh, Victor, & Bitner, 2006). Further, Marazziti; 0 ) X - :
Akiskal, Rossi and Cassano (1999) have shown that infatuated compared to non-infatuated € scrotonin fransporter 1mp'1y changes‘ in the reuptake stage during romantic love.
participants had a lower density of the serotonin transporter in blood platelets, a measure that Interestingly, Emanule, Brondino, Pesenti, Re and Geroldi (2007) have not observed an
is linked to the density of this transporter in the brain (Rausch et al,, 2005). When the same association between seroton.m transpo_rter gene polymorphzsms and certain love traits. This
participants were tested again about a year later, the serotonin transporter density in the ggest's that the observed differences in the serotonin transporter may occur only during state
previously infatuated individual had returned to levels equivalent to the non-infatuated romantic IF’VG- Yet, Emanuele fft al. have obs_erved an association between the C516T
participants. Marazziti et al. also compared the serotonin transporter density in the infatuated polymorph1§m of ﬂ'le gene encoding thf’ serotonin 2A receptor, which is widely distributed
participants with this density in OCD patients, and found that these were undistinguishable: throgghout Fhe bram,.and the 10""'3 tfa{t ‘mania’. Previously, this polymorphism has been
Yet, because this serotonin transporter is a membrane protein that transports serotonin fro llnphcajced n ObseSS{VB‘COmPUlSlVE disorder (Meira-Lima et al., 2004). Moreover, the
the synaptic cleft back into the presynaptic neuron, a reduced transporter density implies that S;rotgm 2 receptors in fhf’ prefrontal cortex have been implicated in impulsive aggression
an increased number of serotonin molecules would be present in synapses. Still, the finding of §‘ avidson et al., 2000). Gn.fen that ‘mania’ is (?haracteri%ed as a possessive and dependent
a reduced transporter density in OCD patients is supported by positron emission tomography ﬂ(}n‘m of lov.e (Lee, 1976), this suggests that stalking behavior may actually be associated with
(PET) research in which OCD patients compared to control participants had a lower serotonin e S}E:otonm 2 receptors that are 'located in thf’ prefr.ontai cortex. _
transporter density in the thalamus and midbrain (Reimold et al., 2007). - S fu1na‘lly, besides to‘ obsessive-compulsive d:storder and possllbiy tomantic love, a

Given the resemblance between OCD patients and infatuated people, these results lead t(? 2?}’3 1 nctional serotonf:rgm system h.ae.a also been linked to d?pressmn (see e.g. D'haenen,
the hypothesis that also in infatuated people the density of the serotonin transporter would be o ). Neverthe‘less, }nf‘atuat.ed(.,pam.clpants are rather euphoric than depressed, at least as
reduced in the thalamus and midbrain, In fact, it is very important to consider the locus of long as _the.r_elat1onsh1p 1s satistactorily. More research is needed to establish the differences

nd similarities between the serotonergic systems of depressed and infatuated individuals.
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INTERIM SUMMARY ~CONCLUSION

Above, four studies regarding the involvement of the serotonergic system in romantic
love have been discussed. The results of these studies suggest that the serotonergic system is
associated with romantic love although it remains unclear whether central serotonin levels are
actually decreased in infatuated individuals as has been hypothesized by Fisher et al. (2002),
In addition, the prefrontal serotonergic projection and the serotonin 2 receptor might be
associated with the manic, stalking aspect of romantic love.

: The few studies that have examined the relation between serotonin and romantic love
- have shown that the serotonergic system is probably dysfunctional in infatuated individuals.
However, more research is needed to identify the exact locus of these changes, that is to
determine which serotonergic projections, brain areas, transmission stages and receptor types
- are altered in romantic love. To this end, crosstalk between the different disciplines such as
- meuroimaging, genetics and pharmacology is needed. Finally, future research will have to
specifically investigate the different aspects of love, such as state or trait love, requited and
. unrequited love and its development in tine.

RESEARCH SUGGESTIONS

Reviewed by Dr. F. M. van der Veen, Department of Psychiatry, Erasmus Medical

The review above makes it clear that there are multiple aspects of romantic love that. Center, Rotterdam, The Netherlands

should be considered explicitly in future research. It is important, for example, to specify
whether the topic of investigation is trait or state romantic love. Obviously, genetic studies -
will mostly concern trait romantic love. It is also important to distinguish between requited
and unrequited love, the latter of which may be associated with depressive feelings and even:
stalking behavior in some individuals. Further, the time course of serotonergic changes in'
romantic love has to be examined, preferably using longitudinal designs. Marazziti et al.:
(1999) have already shown that serotonin transporter density returns to normal values after a-
year, but it would be interesting to observe changes at the start of the infatuation or after’
rejection as well. Hereby it should be kept in mind that changes in the serotonergic system :
may take some time to occur, in analogy to the changes underlying the therapeutic effects of .
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