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Introduction 8

The 30-40% share of genetic factors in the disposition to unipolar major depression (MD) leaves an 9

important role for psychosocial and developmental factors in the etiology and treatment of depres- 10
sion [1-3]. Moreover, it is likely that the biological and psychosocial factors are not independent. 11
Their interaction in depression has been suggested in numerous studies, although the relevant mech- 12
anisms are not well understood [4—7]. Especially in the psychodynamic picture of depression, the 13
role of somatic factors has been little illuminated due to the lack of a viable theory that would con- 14
nect somatic signs with the psychodynamic profile of depression [8, 9]. 15
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The psychosocial symptoms of depression range from minor inhibitions of mood and pleasure to
major disability that affects the quality of life, social, and occupational functioning and human
relationships. Factors such as prolonged stress, personal loss or rupture in interpersonal relation-
ships, developmental deprivation, loneliness, and occupational adversities usually underlie these
symptoms [10, 11]. Clinical depression follows when the hardships are accompanied by feelings of
disappointment, poorly tolerated mental pain, helplessness, and anger turned inwards. The psycho-
dynamic conception of depression particularly centers on the meaning of object loss, inhibited
mourning, and internalization of feelings of frustration and anger, sometimes acquiring the dimen-
sions of rage [12-15].

In parallel with the psychological and psychosocial problems, several somatic signs of depression
often prevail, although to an individually varying degree [16]. They include a wide spectrum of
symptoms such as fatigue, affective blunting, inhibition of pleasure, diminished psychological
energy, lowering of sexual interest, psychomotor and memory retardation, loss of motivation, con-
straints of anger expression, sleep disturbances, pain and gastrointestinal symptoms, cardiac arrhyth-
mias, appetite disturbance, and disposition to infections.

The Need for a Theory Linking Depression of the Mind and Brain

The bodily expressions of depression make a connection between the psychological and somatic
signs plausible. The parallel increase during recent years of knowledge in both biological [17, 18]
and psychological treatments [19, 20] of depression clearly calls for a model to combine these diver-
gent dimensions in the study and treatment of depression.

The current biological theory of depression pinpoints two major neurobiological mechanisms
behind the somatic and affective symptoms [18, 21-26] (1) prolonged stress-related over-activity of
the hypothalamic—pituitary axis (HPA) with hypercortisolism, a disturbed circadian rhythm of sleep
wakefulness and cortisol excretion and (2) hypo-activity of especially serotonin, but also of nora-
drenaline and dopamine transmitter functions.

These biological signs do not, however, provide understanding of how the disorders of body
regulation are intertwined with psychological malfunction. Integration of the neurobiological and
clinical aspects in depression has proved to be a complicated matter. From the point of view of neu-
ral network connectivity, evidence has been gained that serotonin transmission perhaps is just an
intermediating factor in the etiology of depression. The processes regulating the formation of new
synapses may-be more central [27, 28]. The abandoning of an explanatory model based on causal
one-factor or additive multifactor effects has been seen as necessary, and its replacement with a
multidimensional model with nonlinear variables has been suggested [5].

Through these theoretical developments, a growing recognition is taking place of the complexity
of the mind-brain relations and their reciprocal nature. These new explanatory models and their
implications for treatment are also becoming increasingly relevant for the psychodynamic under-
standing of the functions of the mind. They open new vistas to evaluate the feasibility of the psycho-
dynamic approach in researching and treating depression from a neurobiologically informed,
multidimensional perspective [9].

Several researchers, perhaps most notably Damasio [29] and Panksepp [30], have recently cre-
ated a framework for describing how the human consciousness arises in an intimate relationship
with emotions and affects. Damasio considers that consciousness develops from primitive body-
attached vague awareness towards emotions proper, further to the capacity to feel the emotions and
eventually to symbolic and verbal consciousness.

The somatically anchored and multilayered view of consciousness proposed by these authors is
wider than the traditional one and gives better space for biological aspects in the phenomenology of
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consciousness and its disturbance in depression. A number of psychosomatic symptoms in depression 62
points towards the low-level consciousness of homeostatic functions such as sleep, appetite, affective 63
experience, and alterations in vitality such as fatigue and exhaustion. They represent signs that derive 64
from the regulation of the general psycho-physiological ambience of the personality [29]. 65

The wider conception is also consonant with the psychodynamic understanding of ego develop- 66
ment. It is often forgotten that Freud [31] underlined the role of the body in ego development. He 67
regarded the ego as first and foremost a bodily ego that is shaped by body surface experiences, such 68
as are characteristic of interactions between the infant and the mother in nursing. In these early 69
stages of individual life, the formation of connections between the different areas of the brain is 70
based on the simultaneity of activated signals, which then also become neurologically wired together. 71
Multimodal sensory stimulation provided by developmental interactions is thus able to organize the 72
bodily forms of primary consciousness. However, due its immaturity, this continues to function 73
outside volitional and verbal control [32]. 74

This view of the somatically anchored consciousness has been adopted by several authors such 75
as Panksepp [30], Solms and Turnbull [33], Damasio [29], Edelman [34] and Watt [35], who all 76
primarily regard consciousness as an interoceptive perceptual function that aims to monitor and 77
guarantee the internal homeostatic constituents of the self-consciousness and connect it with percep- 78
tions from external reality in order to choose the best momentary adaptive behavior. 79

The Different Levels of Consciousness in Depression 80

When wishing to understand how the consciousness, with its different levels of functioning, begins 81
to take an organized form and how it can become affected in depression, several neurophysiological 82
mechanisms need to be considered. 83
First, the neural tracts from the sense organs on their way, via thalamic relays, to their specific 84
cortical projection areas send collaterals to non-modality-specific reticular formation nuclei in the 85
brain stem [36]. The latter have rich reciprocal connections with hypothalamic and limbic structures 86
such as the amygdala [37, 38]. Besides their specific information, the sensory signals convey an 87
unspecific alerting and affective response, which variably influences the homeostasis of the body 88
and triggers behavioral activity to maintain optimal internal and external adaptation. Thus, the pri- 89
mary layer of consciousness is based on these lower parts of the brain such as the reticular formation 90
of the brain stem, the pons, mesencephalon, and the periaqueductal gray. 91
The monitoring of bodily consciousness and vital homeostasis takes place at this level conjointly 92
with the HPA, whereas the monitoring of self-consciousness requires other structures beginning 93
from the cingulate cortex of the limbic system and extending to the prefrontal and insular cortices. 94
The striatal structures are also relevant in depression. They regulate automatic motor patterns and 95
connect them with signals from homeostatic and affect modulating centers for the appraisal of ade- 96
quate (or inhibited) behavior [17, 39, 40]. 97
The associative cortex of the parietal lobe and the insula of the temporal lobe form the second 98
level, where the sensory information from different sources is integrated [41]. These cortical areas 99
introduce a neocortical component to the organization of consciousness. The multimodal informa- 100
tion flow to the parietal cortex is scanned and integrated predominantly in the parietal area of the 101
right hemisphere into a functional image of the sensory data of body-attached self-consciousness. 102
The insula provides the self-consciousness with affective qualities such as bodily safety, well-being, 103
and also pain and disgust [39]. 104
The parallel existence of the two sources of bodily consciousness, the brain stem limbic-striatal 105
and HPA system on the one hand and the parietal cortex and insula on the other, implies that all fac- 106
tors that significantly influence the primary consciousness in depression are able to change both the 107
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psycho-physiological homeostatic balance and, conjointly with it, the variable contents and colors
of the bodily self-consciousness [35].

The verbal and volitional control of the self-consciousness requires for its development a third
level of regulation. This is provided by the dorsolateral, orbital, and medial prefrontal cortical areas,
which have important regulating two-way loops with the limbic system for modulating the affective
impact deriving from lower brain centers. Disturbance of these connections has been assumed to be
relevant in the neurophysiological etiology of depression [17, 42—-45].

To understand the different components of clinical depressive symptoms, all these three levels
need to be considered (1) the basic vital homeostatic functions, (2) the emotions and affects, and (3)
the self-image and the working control of the affective and cognitive self.

The Serotonin System in Depression

The hypo-activity of the serotonin-mediated neural connections in depression has been a widely
accepted, although not a unanimous observation [18, 21, 46]. Other transmitter systems, such as
noradrenaline, dopamine, and the inhibitory and excitatory cortical modulators, also play a role in
depression, and interaction between them can complicate the evaluation of their respective roles
[18, 22]. Serotonin transmitter function, however, modulates rather than instigates the mood and
affects when compared to the other transmitters. Downgrading of the serotonin system is connected
with the inhibition of affects. Decreased modulation of anger and frustration, in particular, has been
suggested to associate with lowered serotonin transmitter function [21, 42].

The highest density of serotonin networks in the brain is found in the brain stem raphe nuclei.
Changes in serotonin availability may thus influence the variation in psycho-physiological homeo-
stasis and affect sleep, appetite, mood, and the body-related background consciousness, and thereby
also the somatic signs of depression. Serotonin pathways are, however, distributed in multiple brain
structures in the limbic system, hypothalamus; and the cortical areas. Thus, the availability of sero-
tonin has an influence on a wide variety of brain functions. Damasio [47, p. 78] has emphasized this
in an elegant way: “Serotonin is a part of an exceedingly complicated mechanism, which operates at
the level of molecules, synapses, local circuits, and systems, to which socio-cultural factors, past and
present, intervene powerfully.”

As the role of serotonin transmission can have an impact on the symptoms of depression at sev-
eral levels of brain organization, serotonin transmission can consequently also be expected to be
involved in the biological effects of psychotherapy for depression.

Serotonin Function and Psychotherapy for Depression

From the beginning of the 1990s, there has slowly emerged a body of literature on changes in brain
activity in relation to psychotherapy. In the majority of the studies, changes in blood flow or energy
metabolism of the brain have been measured (for reviews [48-50]). Cognitive and interpersonal
psychotherapy have been found to associate with the normalization of flow and energy metabolism
in relatively close relation to the subjective symptoms of the patients, which have ranged from
depressive states to obsessive—compulsive disorders and phobias. The alterations in brain activity
during psychotherapy have partly been similar to the effects of antidepressive medication, but in an
interesting way also partly different [48, 51].

Studies focusing on measures of serotonin function during psychotherapy have, until recently,
been non-existent with the exception of case studies, which are to be reviewed in more detail in the
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text that follows. This is predominantly explained by the pharmacological effect of antidepressants,
which interfere with brain imaging of presynaptic serotonin transporter (SERT) activity, but not in the
imaging of postsynaptic serotonin receptor function. Clinical depressive conditions are usually
treated by antidepressants, especially by selective serotonin re-uptake inhibitors (SSRI). In the
serotonin synapse, these drugs bind to the presynaptic binding sites of the SERT molecule. SSRI
medication thus competes with the radioligands used for SERT imaging in the brain. Therefore,
efforts to follow up the possible changes in SERT binding during psychotherapy can be expected to
be successful only when drug-naive patient samples can be obtained. This makes patient recruitment
arduous and presupposes careful ethical consideration. Recently, however, methods have been
developed also to estimate the SERT function during SSRI treatment [18].

Case Studies and a Naturalistic Clinical Sample

After the advent of single photon emission tomography (SPET) technology in the 1990s [52], we
started looking for its clinical applications in psychiatry [53, 54]. The development of a relatively
specific ligand, nor-B-CIT, for SERT imaging made it possible to particularly focus on the dynamics
of SERT and differentiating it from the dopamine transporter (DAT) function in the brain [55]. We
first came across of a case of a 25-year-old man with MD and personality disorder who was moti-
vated to undergo dynamic psychotherapy once a week for 1 year, and another male subject with
similar clinical symptoms, but not motivated for active treatment. Both were followed up after
1 year with clinical evaluation and a second SPET examination. After 1 year of treatment, the index
subject showed an increase in midbrain SERT binding comparable to the values of six healthy age-
matched controls, and he also improved clinically and was accepted to start education in a demand-
ing novel field he had been looking to enter. The subject without active treatment had the same low
SERT binding as at baseline and his clinical condition was also unchanged [56].

Later, we have been able to follow up two other patients. A young lady aged 21 years with MD
was examined before the initiation of psychotherapy and followed up after 12 and 18 months of
treatment, twice a week, with dynamic psychotherapy. During the 12-month treatment follow-up,
her initially lowered SERT binding had increased to a level comparable with healthy age-matched
controls, although her Hamilton depression scores remained unchanged. At the 18-month follow-up,
however, clinical remission with a decline in Hamilton scores had also appeared, suggesting that
SERT changes and the clinical ratings are not necessarily synchronized [57].

In another case, a lady aged 25 years whose symptom picture fulfilled the SCID criteria (DSM-
IV-R) of a type II bipolar disorder (hypomania, moderate depression, and dysthymia), elevated
SERT binding was recorded before treatment while she was having hypomanic symptoms. After
8 months of dynamic psychotherapy, SERT binding had declined to the level of a healthy age-
matched control group. At that point, the patient decided to end the treatment [58].

The initial observations of SERT changes in relation to psychotherapy prompted us to collect a
naturalistic series of 18 patients with MD. They were offered 6 months of psychotherapy, 3—4 times
a month, using supportive techniques based on psychodynamic understanding of their symptoms.
SERT measurements at baseline and after 6 months of psychotherapy revealed a slightly inverted
U-shaped curvilinear correlation with changes in the Hamilton depression scores (Fig. 10.1) [59].
The majority of the subjects showed an increase in SERT binding jointly with a decrease in Hamilton
scores. There were, however, cases with a deterioration in both SERT binding and Hamilton scores,
as well as subjects displaying clinical improvement with a decrease in Hamilton scores, but no
marked change in SERT binding.

We thus had indications that the lowered SERT binding in subjects with MD [60] is not a stable
phenomenon. There were depressive subjects who showed an increase in SERT binding during
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psychotherapy to levels comparable with healthy controls, whereas clinical improvement without
SERT changes also seemed possible, as well as an increase in SERT binding without immediate
symptom relief.

A Study on the Effects of Dynamic Psychotherapy for Subjects
with Drug-Naive First-Episode Depression

We next designed a study on first-episode drug-naive subjects with depression with the intention of
offering 1 year of psychotherapy, twice a week, and comparing their clinical and SPET variables
before and after treatment.

The patients for the study were referred by health care centers, the student health care organiza-
tion, and occupational health care services for an examination to participate in the study. The inclu-
sion criteria were moderate or severe depression without psychotic symptoms (DSM IV diagnoses
296.22,296.23,296.32, 296.33). There was no time limit for the length of the preceding depression.
The patients were completely drug-naive and had received no previous psychiatric treatment.
Psychotic symptoms, bipolar disorder, substance abuse, severe personality disorders, and somatic
illnesses were exclusion criteria.

Psychiatric diagnoses were based on clinical assessment and verified for all study subjects by a
trained independent psychiatrist using the Structured Clinical Interview for DSM-IV-R (SCID-1
[61]). The severity of symptoms was measured using the 17-item Hamilton Rating Scale for
Depression (HAM-D-17). Ratings were completed by a trained independent psychiatrist.

Clinical and laboratory examinations as well as MRI imaging were performed to exclude somatic
disorders and focal brain abnormalities.

All patients provided written informed consent, and the study was approved by the ethical com-
mittee of Kuopio University Hospital.

The therapists had received formal 3-year or longer postgraduate professional training in psycho-
dynamic psychotherapy. Their average length of experience as psychotherapists was 20 years. The
psychotherapy consisted of approximately 80 sessions per year, twice a week, in the outpatient clinic
of the Department of Psychiatry, Kuopio University Hospital.
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The patients’ motivation and aptitude for long-term psychodynamic psychotherapy without 223
medication was assessed by an evaluation group consisting of a psychiatrist and a psychologist and/ 224
or a specially trained nurse. In the evaluation, meeting the patients received more information about 225
the study. 226

The therapy process was independently evaluated by the patients and the therapists after 1, 3,4, 227
and 11 months of treatment. A set of questionnaires was designed for this purpose with the aim of 228
comparing the evaluations of the therapy process by the patients and therapists. In order to assess the 229
impact of the possible placebo effect of treatment expectancy prior to the initiation of psychother- 230
apy, patients were randomly selected to either start the psychotherapy directly after the assessment 231
or start the treatment after a 6-month waiting period. 232

The reliability of the SERT imaging method was evaluated by a 1-year follow-up of SERT bind- 233
ing in 11 healthy age-matched subjects. A control group with psychopharmacological treatment was 234
not possible due its blocking effect on the ligand site of the SERT molecule. 235

Baseline Findings 236

So far, we have published the results from this study as follows: at baseline, i.e., before treatment, 237
we observed lowered SERT levels in our patient sample compared to age-matched healthy controls 238
[62]. Moreover, we have shown that there are baseline differences in SERT binding in the medial 239
prefrontal areas, but not in the midbrain, between the carriers of short and long allelic variants of the 240
SERT gene [63]. We also have compared the SERT binding at baseline between subjects with typical 241
MD and those with atypical MD. Symptoms in the group of atypical depression (ATD) had a correla- 242
tion with SERT binding, which was not found in patients with typical depression [64]. 243

Follow-up of Patients with Double Depression 244

We compared patients fulfilling the criteria of double depression with patients with MD during the 245
follow-up of 1 year of psychotherapy. No other significant differences were found, except that their 246
DAT binding showed an inverse correlation to the duration of depressive and dysthymia symptoms, 247
which was not present in patients with MD [65]. 248

Differentiating Between the Typical and Atypical Subtypes of Major Depression 249

The effects of psychotherapy on SERT binding in this sample of drug-naive patients have so far been 250

investigated in a comparison between patients with typical and atypical MD [66]. 251
Here, we review these results in more detail. In the sample obtained, we had ten subjects who 252
fulfilled the DSM IV criteria for ATD and 12 subjects with a diagnosis of classical MD. 253

We found that SERT binding in the two groups differed significantly after 1 year of psychother- 254
apy. Three subjects (two ATD and one MD), however, already showed symptom remission during 255
the 6-month waiting period, so they were excluded from the final analysis. The remaining eight 256
patients with ATD and 11 with MD were then compared. 257

The groups did not differ significantly in age, sex, or smoking status. Both groups had elevated 258
Hamilton 21 scores for depression at baseline. Moreover, both groups showed a significant Hamilton 259
score reduction during the 1 year of psychotherapy without significant between-group differences 260
(Table 10.1). 261
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t1.1  Table 10.1 Serotonin transporter (SERT) binding after 1 year of dynamic psychotherapy in
t1.2  subjects with atypical (n=8) and typical major depression (n=11) (Adapted with permission of
t1.3  Elsevier from Ref. [66])

t1.4 Atypical depression Major depression
t1.5  Age 28.2 (7.3) 27.1(7.3)
t1.6  Female gender 75% 100.0%

t1.7  Smoking status 38% 27%

t1.8  Hamilton 21 score

t1.9  Before treatment 19.13 (3.94)! 22.18 (7.45)*
t1.10  After treatment 12.50 (6.84) 10.64 (7.00)
t1.11  Atypical score

t1.12 Before treatment 12.25 (6.45)} 5.18 (2.86)
t1.13  After treatment 7.63 (6.46)* 5.18 (4.85)
t1.14  SERT midbrain binding

t1.15 Before treatment 1.12 (0.14)° 1.20 (0.13)
t1.16  After treatment 1.25 (0.17)° 1.14 (0.18)’

t1.17 'p-Value for the change in HAM 21 in atypical depression <0.02

t1.18  2p-Value for the change in HAM 21 in major depression <0.003

t1.19  3p-Value for the difference between the groups <0.005

t1.20 *p-Value for the change in atypical scores <0.02

t1.21  3p-Value for the difference between the groups <0.25

t1.22  °p-Value for the change in SERT binding in atypical depression <0.019
t1.23  "p-Value for the change in SERT binding in major depression <0.20

Scores measuring the amount of atypical features of depression were more than twofold higher in
the ATD group. These scores significantly declined after 1 year of therapy and nearly to the low level
of atypical features in the MD group, which also remained low after treatment (Table 10.1).

SERT binding at baseline was slightly, although not significantly higher in the MD group than in
ATD patients. In the ATD group, SERT binding rose significantly during therapy, whereas in the MD
patients there was a slight, non-significant decrease in the mean SERT binding (Table 10.1).

The changes in SERT binding during 1 year of psychotherapy were contrasted by the SERT data
of healthy age-matched controls (n=11), who were examined twice with a 1-year interval. Their
SERT levels were unaltered during this follow-up period (1.27+0.11 and 1 year later 1.27+0.14).

Thus, these two subgroups of patients with MD had similar clinical recovery rates, but a between-
group difference in their SERT response to psychotherapy, and even a suggestive tendency to respond
to treatment in opposite directions.

The remaining analysis of the data, including detailed evaluation of the outcome of the 1-year
psychotherapy period, is expected to be completed during the next few years.

Discussion

Our findings represent the first indications of changes in molecular neural transmission related to the
effects of psychotherapy. However, these observations need to be carefully evaluated for several
reasons, first and foremost because of the relatively small number of patients in the two groups
examined. The validity of the clinical differentiation between classical and atypical symptom pro-
files also has been regarded by some researchers as uncertain [67]. Furthermore, there was fluctua-
tion in the timing and synchronization of the clinical and SERT imaging examinations in some
patients, which may have increased the variance of our results.
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Nevertheless, even considering the restrictions of the study, a conclusion seems founded that
SERT function can be altered in individual patients during psychotherapy, and the decrease in SERT
binding typical for MD is not necessarily irreversible. The quite stable SERT levels in healthy con-
trol subjects observed at two different examinations with a 1-year interval suggest that the SERT
binding fluctuation observed in the patient sample was not due to variance caused by the imaging
method. However, a slight contribution from the dopamine transporters to the rate of binding of the
radioligand used cannot be completely ruled out.

Another strength of our study was that the subjects were drug-naive, first-episode patients with-
out experience of any previous treatment. Furthermore, the therapists had a similar training and a
frame of working. They represented professionals engaged in the public sector. Although they were
not randomly selected, they did not represent a group of therapists that would have been electively
chosen for the project. The results obtained can thus be expected to be achieved in an average public
sector outpatient environment where a psychodynamic model of working is applied.

No conclusions, however, can be drawn on the relative efficacy of psychodynamic and other
psychotherapy forms. We only used healthy controls as a reference for the SERT changes observed,
and not a clinical sample that would have been treated by another psychotherapeutic or medical
method.

Although the small sample prevents far-reaching conclusions, the question may be raised whether
the biological profile of classical MD differs from ATD, which is characterized by more interaction-
tuned symptoms such as anxiety shown in rejection sensitivity [68]. This issue is not of minor
importance, since it leads to the question of how to evaluate the changes in the clinical symptoms of
depression occurring during treatment.

Both subgroups in our study showed significant clinical improvement, but only in the atypical
subgroup was the symptom decrease connected with a corresponding increase in SERT binding as a
sign of activation of serotonin transmission. Furthermore, in our previously reported case study on
psychotherapy for a young depressive lady with atypical symptoms [57], the SERT increase took
place earlier, while the symptoms of depression still remained high. Clinical symptom reduction was
only seen 6 months after the second, follow-up SERT measurement. Thus, in this atypical case,
SERT activation preceded clinical recovery, whereas in the subgroup of classical MD patients in our
sample, no SERT changes were accompanied with the significant clinical improvement of these
patients. There was probably even a slight tendency, although non-significant, for a decrease in
SERT binding in these patients.

Parker et al. [68] have recently adduced evidence for the clinical validity of ATD on clinical
grounds. The authors have concluded that the symptom of anxiety shown in rejection sensitivity
may be more central in this clinical syndrome, and the homeostatic signs of overeating, oversleep-
ing, and leaden paralysis probably represent more secondary features. Furthermore, Nemeroff et al.
[51] have also provided evidence of differential pharmacotherapeutic and psychotherapy outcomes
between subtypes of depression with and without a traumatic history. These findings support the
hypothesis that there may be real differences between subgroups of depressive subjects that may
also be reflected in their biological profile and therefore also in their biological responses to
psychotherapy.

Although discussion of these differences can at present only remain tentative, it is important to
recognize that in outcome studies on psychotherapy for depression, also when using biological
markers, true inter-individual variability is to be expected. This being the case, the mean effects of
treatment in a given patient sample may lead astray and bypass subgroup differences, whereas ade-
quate consideration of subgroup differences is likely to assist in choosing a more individually tai-
lored treatment and a more accurate evaluation of its effects.

Generalizations on the basis of our observations are not possible, except that the SERT level in
depression seems to be variable and therefore also an indirect target for psychotherapy, especially
in patients with anxiety and clinical sensitivity to interaction. Interestingly, however, our findings of
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a SERT binding increase in a subgroup of depressive patients are supported by a recent positron
emission tomography study. Karlsson et al. [69] observed an increase in serotonin 1A receptors after
6 months of dynamic psychotherapy, whereas a control group treated with SSRIs did not show
serotonin receptor changes (see Chap. 11).

A decrease in both SERT levels and the number of active serotonin 1A postsynaptic receptors has
been found to prevail in depression [60, 70]. From a physiological point of view, the pre- and post-
synaptic sides of the serotonin synapse are interdependent. Postsynaptic serotonin receptor activity
is plausibly dependent on the amount of serotonin available in the synapse. The relationship of the
presynaptic SERT function, addressed in our study, with the postsynaptic serotonin receptor func-
tion is a multifaceted issue in which besides postsynaptic receptors, the role of somato-dendritic
autoreceptors also needs to be considered [71]. Despite these complexities, the findings of Karlsson
et al. [69] of an increase of postsynaptic serotonin 1A receptors during short-term dynamic psycho-
therapy also seem to point to biological effects of dynamic psychotherapy that extend their action,
at least in some patients, to the molecular level of serotonin transmission.

Another factor that merits discussion with regard to the differential response to treatment in these
two subgroups concerns the therapeutic technique [72]. All therapists had received similar training
and they were supervised, at the start of the research project, to practice a similar approach when
challenging the depressive symptoms. We created a protocol to follow up the treatment process by
focusing on the evaluation of its course by both the patients and therapists. These results are not yet
at our disposal, but they might shed some light on the question of whether there are differences in
the treatment process between patients with different symptom profiles and whether process vari-
ables of the psychotherapy correlate with the treatment outcome [73].

One more finding in our study is of interest concerning the efficacy of psychotherapy for depres-
sion [63]. We obtained evidence that SERT availability in the medial prefrontal cortex is lower in
patients carrying the short allelic variant of the SERT gene compared to long allele carriers. This
difference was present only at the level of the medial prefrontal cortex, but not in the midbrain,
where SERT density is highest. In an interesting way, this finding is in agreement with notions that
the medial prefrontal area plays a central role in affect modulation, especially that of anger [42].
Variance in the functioning of the prefrontal-limbic loop of stress and affect modulation has been
seen as central to the predisposition to adverse and eventually depressive symptoms [17]. Our find-
ings of lower medial prefrontal SERT binding in short allele carriers also accord with the observa-
tions that short allelic variants of the SERT gene are connected with an increased predisposition to
the adverse effects of life stress [74, 75]. Although this connection has been disputed [76], if it were
to be proved correct, it may at least partly be based on the effects of the short allele especially in the
medial prefrontal cortex.

Consequently, the lack of allelic differences in the midbrain SERT binding may indicate that the
homeostatic functions of the midbrain and their disturbances in depression, such as fatigue and neu-
rovegetative symptoms, may represent a more secondary phenomenon. This has also been suggested on
clinical grounds by Parker et al. [68] and on genetic epidemiological grounds by Lux and Kendler [16].

Unfortunately, because not all patients gave their consent to genetic analysis, the subgroups of
these allelic variants remained too small to allow meaningful correlation with the therapy outcome.

Conclusions and Summary

The symptoms of depression and the capacity to modulate them derive from several levels of brain
organization that include the vital homeostatic functions of the brain stem, the limbic—hypothalamic
complex, and the medial, dorsolateral prefrontal, parietal, and insular cortex.
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Serotonin transmission is central to the midbrain regulation of homeostatic functions, but it also
has an important role in other regions such as the limbic and prefrontal cortical structures of the
brain.

Disturbances in serotonin function have been regarded as central in the disposition to depression,
not least due to the opportunity they offer for antidepressive medical treatment. However, serotonin
function as a target of the effects of psychotherapy has not previously been investigated.

Here, we have reviewed the neurophysiological and anatomical background necessary to under-
stand the different components of clinical depressive symptoms. Thereafter, we have presented an
overview of the first studies on the effects of dynamic psychotherapy on the SERT function in
depressive patients.

These studies were initiated by three case reports from the late 1990s and early this millennium.
We found an elevation of SERT availability after 1 year of dynamic psychotherapy in a male and a
female patient. Moreover, we detected the normalization of an elevated SERT level in a patient with
hypomanic symptoms of a type II bipolar disorder after 8 months of dynamic psychotherapy.

These findings first prompted us to collect a naturalistic series of depressive patients who were
treated once a week with dynamic psychotherapy for 6 months while their SERT levels were also
followed up. A slightly inverted U-form curvilinear correlation between their Hamilton score
decrease and SERT elevation was noted, which further supported us to hypothesize that serotonin
transmission may change in relation to dynamic psychotherapy.

Thereafter, we collected a series of first-episode drug-naive patients with MD and compared their
clinical outcome after 1 year of dynamic psychotherapy with their SERT levels before and after
therapy. This study yielded the observation that patients with atypical symptoms, such as anxiety
shown in rejection sensitivity, had a significant SERT increase after 1 year of psychotherapy, whereas
patients with classical symptoms of MD showed no upgrading of SERT function. Both subgroups
improved clinically in a significant and approximately similar way.

These findings warrant a conclusion that there is a subgroup of patients in the MD disorder spec-
trum, especially those showing signs of rejection sensitivity and other atypical symptoms, whose
response to dynamic psychotherapy also is reflected in an increase in SERT binding. Patients with
classical MD symptoms show a similar clinical improvement, but no changes in SERT binding.
These findings call for a more detailed analysis of the significance of the improvement in clinical
scores of depression and their complex correlation with the biology of depression, including the
impact of genetic allelic variation of the SERT gene.

We close our review by suggesting that the inclusion of molecular markers of depressive symp-
toms and their genetic background reveals new dimensions for understanding the complexity of the
treatment responses of depression. The application of new molecular information to outcome studies
in psychotherapy can lead us slowly to the era of molecular psychotherapy and bring psychotherapy
closer to other fields of psychiatry. This would be in good accordance with recently expressed visions
of how to promote research in psychiatry today [77-79].
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