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a Sensitive and Selective In Vivo Marker of Central
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Sir

Lang et al (2005) reported a negative association between
serum brain-derived neurotrophic factor (BDNF) levels and
central serotonergic neurotransmission as measured by the
loudness dependence (LD) of the auditory-evoked potential
(AEP). The authors suggest that low serum BDNF con-
centrations reflect low central serotonergic neurotransmis-
sion as indicated by the strong LD of the AEP. While these
findings are interesting and may suggest a relationship
between central serotonin neurotransmission and serum
BDNF levels, they need to be viewed with caution for a
number of reasons.

First, the relationship between LD of the AEP (LDAEP)
and serotonin function in humans is tenuous, with the most
convincing evidence for a direct relationship coming from
animal studies exploring the 5-HT1A receptor system
(Juckel et al, 1997), with no such studies conducted in
humans. Second, the specificity of the LDAEP as a marker
of serotonin neurotransmission is questionable. For exam-
ple, dopamine metabolites in CSF and urine have been
found to correlate with the intensity dependence of visual
and auditory N1/P2 components (Von Knorring and Perris,
1981), and Juckel et al (1997) also found that the D1/D2

agonist apomorphine decreased the intensity dependence in
animals, and more recently, a study in patients with
obsessive–compulsive disorder found a correlation between
the LDAEP and striatal dopamine transporter (DAT)

binding (Pogarell et al, 2004). Consequently, only a relative
specificity can be expected with regard to the LDAEP and its
relationship to functional aspects of the serotonergic
system. It is apparent that further studies are required to
clarify the direct role of serotonin and other neuromodu-
lators on LDAEP before this measure could be considered
an in vivo marker of central serotonergic system. Accord-
ingly, we have recently demonstrated, for the first time, a
direct relationship between enhanced serotonin neurotrans-
mission and the LD of the AEP in humans (Simmons et al,
2003; Nathan et al, 2005). In these studies, we demonstrated
that both acute and chronic serotonin enhancement (using
the serotonin reuptake inhibitors, citalopram and sertra-
line) resulted in a reduction of the slope of the LD of the AEP.

Finally, while there are interactions between BDNF and
the serotonergic system, similar interactions have also been
noted between BDNF and the dopaminergic system. For
example, in vitro survival, differentiation and function of
dopamine neurons have been shown to be promoted by
BDNF (Beck et al, 1993; Spina et al, 1992; Hyman et al,
1994). Furthermore, dopamine and D1 receptor agonists
have been shown to increase BDNF mRNA and protein,
indicating a potential role for dopamine in BDNF expres-
sion (Kuppers and Beyer, 2001).

These findings, together with the demonstration of a
relationship between the LDAEP and dopamine neuro-
transmission, suggest that the results of the study by Lang
and colleagues may in part be influenced by the dopami-
nergic system.

In summary, the relationship between the LDAEP and
serotonergic neurotransmission, while promising, requires
more direct validation. Given the lack of selectivity of both
the LDAEP and BDNF for the serotonergic system, the
findings of the Lang et al (2005) study need to be
interpreted with caution.
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