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Abstract: The outline of an action-oriented classification of mental disorders is mainly theoretically proposed. Based on
the discussion and interpretation of the “Schichtenregel” (three-layer-rule) by the German psychiatrist Karl Jaspers, a
synaptic model is elaborated for the pathophysiology of depression, mania and schizophrenia. According to a logic of
balance, synapses may be balanced, underbalanced (depression), overbalanced (mania), or unbalanced
(schizophrenia). From a psychological point of view, patients with a major depression are hyperintentional, patients with
mania are hypointentional, and in the case of schizophrenia they are dysintentional. Decisive in the synaptic model
proposed is the number of receptors for neurotransmitters expressed in the membranes of astrocytes. A normal or
disturbed balance of behavior can be described as variables of the intentional programs and as values of the description
of their feasibility. This enables a computer supported classification of an action-oriented diagnostic manual. The future

realization of this procedure may improve psychiatric research and especially clinical practice.
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INTRODUCTION AND HYPOTHESIS

Supposing that every theory of action should show
how human intentional programs can be realized based
on appropriate actions, we essentially deal with the
principle of feasibility [1]. Therefore, | start out with an
attempt to apply this principle of feasibility to the
classification of mental disorders.

First of all, the current diagnostic manuals are
valuable, especially as a “system of reference” [2].
However, we should be aware of the fact that the
statistical limitations of various classification systems
often lead to an unexact diagnosis not corresponding to
the clinical impression of the individual patient. In some
cases the diagnosing person is challenged with a “free
play” of interpretation [3]. Most importantly, a diagnosis
represents a clear advice on how to improve or even
heal a disorder [4].

My hypothesis is as follows: a mental disorder
occurs if an intended or necessary action cannot be
realized temporarily or permanently, or (and) if it must
be realized permanently. This behavior exerts
destructive effects since it does not correspond to the
real intentions of a person. It follows that all persons
diagnosed as mentally ill in the broad sense suffer from
problems to act, at least in relation to the environment.
Thus, all mental disorders can be deduced from action
problems.
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Action-Oriented Discussion and Interpretation of
the “Three Layer Rule” (Schichtenregel) of Jaspers*
Psychopathology as an Example

The classification of mental disorders dates back to
Griesinger and has been elaborated by Jaspers [5] in
his “Schichtenregel” (three layer rule). Accordingly, the
first layer comprises the exogenous psychoses caused
by organic impairment. The second layer describes the
endogenous psychoses of which we presently possess
more information, but their psychopathology still
remains unknown. The third layer includes all psychic
disorders which Jaspers qualified as variants of normal
behavior. However, up to now the diagnostic manuals
provide hardly any therapeutic devices.

As a consequence, we should particularly analyze
in which area or domain the capability of the patient to
act appropriately is impaired. Here, we need a
questionnaire that comprises all areas in which the
patient is able to act appropriately. For instance, we
can only improve the quality of life of a patient with
dementia if we test his/her intentional potential and
attempt to provide its realization accordingly.

However, in the cases of major depression, mania
and delusions (schizophrenia), we are challenged with
the different qualifications of the action potential [6].
Thus, depression may be determined by a
“hyperintentionality” (to intend too much). Especially
patients with chronic depression may suffer from the
feeling of non-feasibility of some or all subjective
intentions. Often some kind of compensation of one or
more non-feasible actions by a permanent “must do”
occurs. The latter exerts destructive effects and is in
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the current diagnostic manuals mostly qualified as a
comorbidity [7]. In contrast, patients with mania
spontaneously act according to their flooding of ideas.
Here, the so-called flight of ideas can be interpreted as
an expression of the incapability to generate feasible
action programs, coined as hypointentionality [8]. In
addition, the conviction of these patients that they can
do anything represents a kind of “pseudoomnipotence”
[9] which mostly exerts very destructive effects [10].

A patient suffering from a chronic delusional
disorder (paranoia, schizophrenia) experiences the
world as a “general case”, since his/her brain may
embody a universe that cannot differentiate between
the inner and outer specific realities. It follows that in
intersubjective communication the individualities of
other persons cannot be recognized. We also notice a
dysintentionality in the communication with these
patients [11]. Therefore, it is impossible for the patient
to really cooperate or even generate a common
product in the broad sense. Importantly, these patients
accept the gift of various things for the maintenance of
a modest quality of life. This is the constructive action-
oriented approach of social psychiatry.

What psychic disorders classified by Jaspers as
abnormal variants of normal behavior concerns, it is
rather difficult to elaborate an action-oriented
diagnosis. First of all, an action-oriented analysis of the
realization of intended action programs and its
disorders is necessary. Based on such analyses
advices on how to act or to structure every day life are
possible. In many cases a kind of “circular thinking”
impairs the coping with duties of daily living. Therefore,
we should attempt to structure the behavior according
to a feasible action program. If we are able to propose
a feasible and simple action program, the patient can
stepwise reject all his/her non-feasible ideas and
problems and realize the intentions by means of
appropriate actions. Such a therapeutic approach to
non-psychotic psychic disorders may exert constructive
effects towards a restitution of disordered behavior.

Although a discussion of various therapeutic
approaches in this context would also be of interest, |
will merely attempt to outline synaptic models of
depression, mania and delusions (schizophrenia)
serving as a biological basis for action-oriented
diagnostics and classification.

SYNAPTIC MODELS OF THE PATHOPHYSIOLOGY
OF AFFECTIVE DISORDERS AND SCHIZOPHRENIA

Since computer programs can exert a progress in
the classification of mental disorders, let me start out

with a description of a formal principle based on an
action-oriented classification.

Logic of Balance

The formalism applied is the logic of balance which
has been introduced by the German-American
philosopher Guenther [12]. The proposition is that the
operations of a living system are balanced if the
number of variables and values are equal. Generally, a
variable is defined as anything able to vary but taking
no more than one value at a time. It is an ambiguous
name of any one of a class of things (range of
variables) where the members of the class are the
values of the variable [13]. From a biocybernetic point
of view, a variable is something that retains its own
identity while capable of changing its state in the sense
of material realization [14]. Based on this latter
definition, one can also say that variables in a living
system “strive” for their feasibility with values in the
sense of appropriate materials.

There are principally four system states of feasibility
possible. First, the number of variables (n) and the
number of values (m) is equal (m=n). Second, the

Table 1: Logical Balance, Overbalance and Under-
balance in Tripartite Synapses

Glial receptors (variables)
m R 1 2 @8 4 8§ B

neurotransmitters (values)

1 2 3 4 5
6 6 6 6 6

This matrix shows the glial receptors (variables, n=6) and six neurotransmitters
(values, n=6). In each number pair the upper number designates glial
receptors, the number below neurotransmitters. According to the logic of
balance, the system is balanced if the number of variables (glial receptors) and
the number of values (neurotransmitters) is equal. The number pairs (in
squares) in the diagonal of the matrix (1...6) represent balanced tripartite
synapses. The number pairs above the diagonal designate underbalanced
synaptic systems, since the glial receptors outnumber the neurotransmitters. In
contrast, the number pairs below the diagonal represent overbalanced tripartite
synapses, because the neurotransmitters outnumber the glial receptors.
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variables outnumber the values (n>m). This system is
underbalanced, since the variables do not have enough
values (material) available for their realization. Third,
the values outnumber the variables (m>n). This system
is overbalanced because of an excess of material.
Fourth, the system is totally lacking of variables and,
therefore, thoroughly unbalanced.

Possible Role of Synaptic Imbalances for the
Pathophysiology of Endogenous Psychoses

Figure 1 outlines the function of a balanced tripartite
synapse, since the number of glial receptors and the
amount of cognate neurotransmitters is appropriate.
This situation also holds for the other receptor
locations. Neurotransmitters (NT) released from the
presynapse occupy the postsynaptic receptors (poR).
In parallel, NT occupy the glial receptors (gIR) on the
astrocyte  (Ac), activating the production of
gliotransmitters (GT) within the Ac. The GT are
released in the synaptic cleft occupying the presynaptic
receptors (prR) in the sense of a negative feedback. In
addition, the occupancy of postsynaptic receptors

presynapse

negative
feedback

directly depolarizes the neuron. This glial function
temporarily turns off synaptic information processing
and neurotransmission can start again. In this model of
a tripartite synapse, | focus on the active role of glial
receptors and the negative feedback mechanism
exerted by gliotransmitters. Receptors on astrocytes
are meanwhile identified for the various neurotrans-
mitters [15]. The same holds for the identification of
transmitter substances produced by astrocytes called
gliotransmitters [16] and the identification of cognate
presynaptic receptors [17].

All of the above suggests a straightforward hypo-
thesis: underbalanced tripartite synapses may cause
the pathophysiology of depression, overbalanced
tripartite synapses may be responsible for the
pathophysiology of mania, and unbalanced tripartite
synapses may underly the pathophysiology of
schizophrenia.

Before describing the synaptic models of these
disorders, the formal basis of the functions of
receptors in tripartite

neurotransmitters and glial

GT

GT

postsynapse

Figure 1: Model of a balanced tripartite synapse.

po.R

depolarization

According to the logic of balance, the number of neurotransmitter (NT) and the number of the glial receptors (gIR) is equal. For
the sake of clarity, neuromodulators, ions, etc. are omitted. NT released from the presynapse occupy postsynaptic receptors
(poR). In parallel, NT occupy gIR, activating the production of gliotransmitters (GT). GT are released from the astrocyte into the
synaptic cleft and they occupy the presynaptic receptors (prR) in the sense of a negative feedback and also depolarize
postsynaptic receptors. This glial function leads to a temporary turn off of synaptic information processing and

neurotransmission can start again.
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synapses should be shortly elaborated for a better
understanding of the hypothesis. Table 1 shows the
logical balance or imbalance between glial receptors
(variables, n) and neurotransmitters (values, m). On the
horizontal line of this matrix the glial receptors are
enumerated (n=6), on the vertical line the
neurotransmitters (m=6). Within the matrix the upper
number designates the glial receptors, the lower one
the neurotransmitters. The number pairs in squares
building the diagonal represent balanced tripartite
synaptic systems. The number pairs below the
diagonal are overbalanced, since the neurotransmitters
dominate the glial receptors. In contrast, the number
pairs above the diagonal represent underbalanced
tripartite synaptic systems dominated by the glial
receptors. Not shown is an unbalanced system. This is
the case if a synaptic system is incapable of producing
functional glial receptors in the sense of a total lack of
variables [18]. Next, the pathophysiology of depression,
mania and schizophrenia will be deduced from the
proposed physiological and formal synaptic model.

presynapse

protracted

Depression

The core symptoms of depression are depressed
mood, diminished interest or pleasure, disturbances of
circadian rhythms, psychomotor disturbances (retarda-
tion or agitation), feelings of insufficiency (worthless-
ness etc.) [19]. How could an underbalanced tripartite
synapse be explanatory for the pathophysiology of
these symptoms of depression? As hypothesized
above, if the receptors on astrocytes are increased
such that a relative lack of neurotransmitters arises,
then such an underbalanced ftripartite synaptic system
may be responsible for depression on the behavioural
level. Figure 2 depicts an underbalanced ftripartite
synapse. Because most of the effective treatments of
mood disorders were discovered by empiricism, the
effectiveness of somatic treatment has propelled
neurotransmitter theories rather than vice versa [20].
My approach is contrary to this trend by deducing the
pathophysiology of endogenous psychoses from a
theoretical model. Supposing that not only the excess
of glial receptors but also the relative lack of

astrocyte

activation

NT

protracted

po.R

postsynapse

N
Po.R ]

depolarizatio

Figure 2: Model of an underbalanced tripartite synapse that may cause depression.

Here, the glial receptors (gIR) outnumber the neurotransmitters (NT). Therefore, the activation and production of gliotransmitters
(GL) is prolonged (dashed line), so that the negative feedback on the presynaptic receptors (prR) and the depolarization of the

postsynapse is also protracted.
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neurotransmitters in the synaptic cleft is responsible for
depressive mood, it is conceivable that a treatment with
reuptake inhibitory substances could be successful.
Most importantly, according to my model of depression,
the increased concentration of neurotransmitters in the
synaptic cleft may lead to a balance of synaptic
information processing via a sufficient occupation of
glial receptors.

The biogenic amine hypotheses of depression
postulate a deficiency of biogenic amines in synapses
[21-23]. In this context, it should be mentioned that
brain diseases such as Parkinson’s disease also show
a lack of transmitters in pertinent synapses, but this is
not necessarily accompanied by a depressive mood
[24]. Hence, depression may arise only if the glial
system is also affected in the sense of an
underbalanced tripartite synaptic system.

Mania

The core symptoms of mania are elevated mood,
irritability, flight of ideas, grandiosity and insomnia [19].
These clinical features of mania are generally the

presynapse

shortened
negative feedback

opposite of those of depression. Figure 3 shows
schematically an overbalanced tripartite synapse that
may cause mania. Here the number of glial receptors is
decreased so that these receptors are “overloaded”
with neurotransmitters. This system state may lead to a
fastened production of gliotransmitters within the
astrocytes (fat line) and shorten the cycles of negative
feedback on the presynaptic receptors (fat arrows) and
to a rapid glial depolarization of the postsynaptic
neuron. Such overbalanced tripartite synapses could
be responsible for the high manic irritability as well as
flight of ideas and motor hyperactivity.

From a psychological point of view, patients with
mania are absolutely convinced that every thought or
idea is immediately feasible. In other words, they have
no problems to realize any intention, so these patients
are actually hypointentional. There is no striving or
testing since all seems to be possible and appropriate
[8]. Dependent on the transmitter systems or brain
areas affected, the synaptic overbalance could cause
the typical manic symptoms of euphoria and feelings of
omnipotence. In addition, the rapid synaptic cycles

astrocyte

NT

activation

GT

GT

po.R

postsynapse

rapid \ depolarization

Figure 3: Model of an overbalanced tripartite synapse that may cause mania.

The number of glial receptors (gIR) is decreased relative to the number of neurotransmitters (NT) leading to an “overoccupation”
of gIR by NT. Therefore, the activation and production of gliotransmitters (GT) may be fastened (fat line) and the cycles of the
negative feedback and depolarization of the postsynapse are shortened (fat arrows).
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could be explanatory of the manic distractibility, flight of
ideas, hyperactivity and circadian disturbances,
especially insomnia. Since the ideas of grandiosity are
not feasible, | speak of manic pseudo-omnipotence [9].

Mellerup and Kristensen [25] hypothesize that
mania may be caused by a dysfunction of reentry.
According to Edelman and Tononi [26], reentry is a
process of ongoing parallel and recursive signalling
between separate neuronal groups along parallel
reciprocal fibers that link these groups anatomically.
Reentry alters the activity of the target areas it
interconnects until a synchronous activity across these
areas is created, which may be the direct biological
mechanism of consciousness. Reentry may be faster in
mania, specifically what the repetitive recursive
signalling concerns, hereby allowing reentry to produce
a conscious state faster than usually [25]. If one
interprets negative feedback loops as a kind of reentry
on the synaptic level, then the fastening of negative
feedback in mania is in some aspects comparable to
the hypothesis of dysfunction in reentry in neuronal
networks.

The biological treatment of mania focuses on a
reduction of the excess of neurotransmitters in the
synaptic cleft. This seemingly leads to a normalization
of information processing, because the occupancy of
the glial receptors appears to be balanced. However,
the underexpression of glial receptors may not be
influenced by this treatment, so that after clinical
remission of a manic episode hidden symptoms such
as loss of motivation, loss of interests and anhedonia
still may persist. This state is often misinterpreted as a
depressive reaction to the manic behavior. Hence, a
real remission may occur only if the genetically
determined imbalance of the glial-neuronal interaction
in tripartite synapses is resolved.

Mixed Manic-Depressive Episodes

Momentary tearfulness, depressed mood, and even
suicidal ideation are commonly observed at the height
of mania or during the transition from mania to retarded
depression. Another common mixed feature is racing
thoughts in the context of retarded depression. Mixed
episodes proper are characterized by dysphorically
excited moods, anger, panic attacks, pressured
speech, agitation, suicidal ideation, severe insomnia,
grandiosity, and hypersexuality, as well as persecutory
delusions and confusion [27].

If a patient shows these depressive and manic
symptoms at the same time, it seems likely that

neurotransmitter systems in some brain areas are
underbalanced while at the same time overbalanced in
other brain areas. In that case it should be possible to
attribute symptoms to the type of transmitter or glial
receptors affected. Considerations about a possible
pathophysiology of depression and mania in tripartite
synapses should also be valid in mixed episodes.
Because we presently do not know which synaptic
systems are overbalanced and underbalanced, the
treatment of mixed manic-depressive episodes is
difficult, comparable to a trial-and-error procedure.

Schizophrenia

The core symptoms of schizophrenia can be divided
into positive and negative symptoms, with the former
including hallucinations, delusions, and disorganization,
and the latter including anergia, flattening of affect, and
poverty of thought content accompanied by significant
disturbances in cognitive function [28]. Hypotheses
concerning the etiology of schizophrenia comprise
biological, psychological and sociological approaches
[29-31]. Generally one can explain delusions and
hallucinations in terms of a “loss of ego- or self-
boundaries in the sense of an inner/outer confusion”
[32-34].

Let me attempt to show how it may be possible to
deduce the main schizophrenic symptoms from an
unbalanced tripartite synapse. If the glial receptors are
totally non-functional and therefore cannot be occupied
by neurotransmitters, the system is unbalanced. As in
Figure 4 depicted, the glial receptors (gIR) are non-
functional (crosses) and cannot be occupied by
neurotransmitters (NT), so that the activation of the
gliotransmitters (GT) is impossible. Hence, they cannot
negatively feedback to the receptors on the presynapse
(prR) and are unable to depolarize the postsynaptic
neuron. As a consequence, the glia lose their inhibitory
or boundary-setting function and the neural transmitter
flux is unconstrained, as the flux of thought on the
phenomenological level.

My brain theory is essentially based on the
experimentally supported hypothesis that the glial
system in its interaction with the neuronal system
generates glial-neuronal compartments in the sense of
specific functional units or operational domains [35,
36]. The interactional structure of an astrocyte with n-
neurons can be defined as an elementary compartment
of nerve cells. By simultaneously activating and
deactivating neurotransmission in all of the synapses
enveloped by an astrocyte, the astrocyte calcium wave
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presynapse
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feedback

astrocyte
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no production
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Figure 4: Model of an unbalanced tripartite synapse that may cause schizophrenia.

Non-functional glial receptors (gIR), depicted by crosses, cannot be activated by neurotransmitters (NT). Since the activation
and production of gliotransmitters (GT) is not possible, glia do not negatively feed back to the presynaptic receptors (prR) and
cannot depolarize the postsynaptic neuron. This severe synaptic disturbance leads to an unconstrained neurotransmission (fat

arrows).

may coordinate synapses into synchronously firing
groups [37, 38], interpretable as harmonization [39].

One may argue that a glial determination of
neuronal networks into functional units is not necessary
because the neuronal system is compartmentalized per
se [40]. However, according to my view, there is a
qualitative difference between the purely neuronal
compartments and the glia-determined compartments.
Neuronal compartments may be merely functional for
information  processing, whereas glial-neuronal
compartments may in addition have an information-
structuring potency that we need for recognizing the
qualitative differences between objects and individuals
in our environment. That capacity may be lost in
schizophrenic patients. Therefore, one can also speak
of a loss of conceptual boundaries in schizophrenia.

The logic of balance enables to formally contribute
both intentions and data of intentional programs to
variables and values. The variables comprise the

intentional programs and the values describe the
themes or realms of feasibility, a disorder
conceptualized for an action-oriented diagnosis, and,
consequently, a therapeutic prescription on how and
where to act in an intended and feasible mode.

COMPREHENSIVE BEHAVIOURAL ANALYSIS OF
PATIENTS WITH A PSYCHOBIOLOGICAL
DISORDER

We have constructed a questionnaire entitled
“Salzburg Subjective Behaviour Analysis” (SSBA) [41]
which assesses possible extreme displacements of the
normal distribution and frequency of human modes of
behaviour (i.e. work, sleep, eat, void, communicate
etc.). The biological background is the concept of
modes of behaviour exhibited within a circadian time
scale [42].

The selection of representative modes of behaviour
(in sum 35 modes) means action selection for the
realization of a subjective intention or biological need,
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feasible in an appropriate environment. If one or more
modes of behaviour do not operate, or the operation of
others persists, each pattern of the behavioural
displacement may exert destructive effects such that
the person develops a psychobiological disorder.

According to our clinical experience this
questionnaire offers an element for the diagnostic
assessment of an action-oriented classification of
mental disorders and it also offers the basis for
therapeutic actions by restitution of the capacity of the
patient to act appropriately in everyday life. In addition,
parameters for computer supported diagnostic and
therapeutic programs can be clinically explored.

CONCLUDING REMARKS

Admittedly, representative clinical studies are
necessary which enable a possible empirically based
action-oriented classification of mental disorders.
However, presently we can already apply this approach
to therapeutic actions. As an example, we suppose that
the so-called variants of normal life are basically
caused by diverse stress-impairments of the function of
synapses, such that these react with a decrease of the
production of neurotransmitters or neuromodulators. In
these disorders a low dosis of an antidepressant might
be helpful in order to cope with this deficiency. Such a
therapeutic “ex iuvantibus” procedure can biologically
restitute the capacity of the patient to act appropriately
in his/her everyday life. In addition, we suppose that
many non-psychotic psychiatric patients may be
‘exhausted” in a broad sense. The action-oriented
classification of mental disorders may improve
psychiatric research and clinical practice in particular.
Finally, it should be mentioned that the question as to
how and where intentional programs are generated in
the brain [43] is not the topic of this study.

ACKNOWLEDGEMENT

| am very indebted to Birgitta Kofler-Westergren for
preparing the final version of the paper.

REFERENCES

[1] Mitterauer B. Praeludia. Technik und Spielarten der
zwischenmenschlichen ~ Kommunikation:  vorgespielt in
unseren Gehirnen. Salzburg: Paracelsus 2013.

[2] Witter H. Unterschiedliche Perspektiven in der allgemeinen
und in der forensischen Psychiatrie. Berlin: Springer 1990.
http://dx.doi.org/10.1007/978-3-642-75162-2

[3] Addario-Berry L, Reeve P. Mental health: maybe human
troubles don't fit into set categories. Nature 2008; 14: 454-
824.

4

(5]
(6l

[

(8]

&l

[10]

(1]

(2]
(3]
[14]

(18]

[16]

(7]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

McCulloch WS. Embodiments of mind. Cambridge, MA: The
MIT Press 1965.

Jaspers K. Allgemeine Psychopathologie. Berlin: Springer
1973.

Mitterauer BJ. Synaptic imbalances in
psychoses. BioSystems 2010; 100: 113-21.
http://dx.doi.org/10.1016/j.biosystems.2010.02.006

Mitterauer BJ. Narziss und Echo. Ein psychobiologisches
Modell der Depression. Vienna: Springer 2009.
http://dx.doi.org/10.1007/978-3-211-99140-4

Mitterauer B. Imbalances of glial-neuronal interaction in
synapses: a possible mechanism of the pathophysiology of
bipolar disorder. Neuroscientist 2004; 10: 199-206.
http://dx.doi.org/10.1177/107385403262248

Mitterauer B. Pseudoomnipotence. A model of the manic
syndrome. In: Kotlar BB, Ed. New developments in mania
research. New York: Nova Science Publishers 2006; pp. 161-
78.

Mitterauer B. Der Maniker. Der Praktische Arzt 1990; 44: 5-
13.

Mitterauer B. Nonfunctional proteins in tripartite synapses: a
pathophysiological model of schizophrenia. Neuroscientist
2005; 11: 192-8.
http://dx.doi.org/10.1177/1073858404265745

Guenther G. Das Bewusstsein der Maschinen. Krefeld: Agis
1963.

Runes DD. Dictionary of philosophy. Ames, Littlefield: Adams
and Co. 1959.

Krippendorff K. A dictionary of cybernetics. Pennsylvania: the
Annenberg School of Communication 1986.

Gallo V, Chittajallu R. Receptors for synaptic transmitters on
glial cell plasma membrane: role in glial cell proliferation and
maturation. In: Volterra A, Magistretti PJ, Haydon PG. Eds.
The Tripartite Synapse: Glia in Synaptic Transmission.
Oxford: University Press 2002; pp. 35-46.

Haydon PG, Araque A. Astrocytes as modulators of synaptic
transmission. In: Volterra A, Magistretti PJ, Haydon PG, Eds.
The Tripartite Synapse: Glia in Synaptic Transmission.
Oxford: University Press 2002; pp. 185-198.

Oliet SH, Piet R, Poulan DA. Control of glutamate clearance
and synaptic efficacy by glial coverage of neurons. Science
2001; 292: 923-6.

http://dx.doi.org/10.1126/science.1059162

Spaete R, Jackman T. Non-splicing variants of gp. 350/220
US Patent 6458364 2002.

American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders. Washington: American
Psychiatric Association 1998.

Post RM. Mood disorders: somatic treatment. In: Kaplan HJ,
Sadock BJ, Eds. Comprehensive Textbook of Psychiatry.
Baltimore: Williams and Wilkins 1995; pp. 1152-1178.

Bunny WE, Davis JM. Norepinephrine in depressive
reactions: a review. Arch gen psych 1965; 13: 335-45.
http://dx.doi.org/10.1002/mds.10114

Schildkraut JJ. The cholamine hypothesis of affective
disorders: a review of supporting evidence. Am J Psych
1965; 120: 509-22.

Siever LJ, Davis KL. Overview: toward a dysregulation
hypothesis of depression. Am J Psych 1985; 142: 1017-31.

Burn DJ. Beyond the iron mask: towards better recognition
and treatment of depression associated with Parkinson’s
disease. Mov Dis 2002; 17: 445-54.

Mellerup E, Kristensen F. Mania as a dysfunction of reentry:
application of Edelman’s and Tononi’'s hypothesis for
consciousness to psychiatric disorder. MEHY 2004; 63: 464-
6.

endogenous




130

International Journal of Clinical Psychiatry and Mental Health, 2014, Vol. 2, No. 2

Bernhard J. Mitterauer

[26]

[27]

(28]

[29]

(30]
(31]
(32]

[33]

[34]

[35]

Edelman GM, Tononi C. A universe of consciousness. New
York: Basic Books 2000.

Akiskal HS. Mood disorders. In: Kaplan HJ, Sadock BJ, Eds.
Comprehensive Textbook of Psychiatry. Baltimore: Williams
and Wilkins 1995; pp. 1123-52.

Meltzer H. Multiple neurotransmitters  involved in
antipsychotic drug action. In: Kapur S, Lecrubier Y, Eds.
Dopamine in the pathophysiology and treatment of
schizophrenia. London: Martin Dunitz 1998; pp. 177-205.

Carpenter WT, Buchanan RW. Schizophrenia: introduction
and overview. In: Kaplan HJ, Sadock BJ, Eds.
Comprehensive Textbook of Psychiatry. Baltimore: Williams
and Wilkins 1995; pp. 889-902.

Shastry BS. Schizophrenia: a genetic perspective. Int J Mol
Med 2002; 9: 207-12.

Kapur S, Lecrubier Y. Dopamine in the pathophysiology and
treatment of schizophrenia. London: Martin Dunitz 2003.

Fisher S, Cleveland SE. Body image and personality. New
York: Dover 1968.

Sims A. An overview of the psychopathology of perception:
first rank symptoms as a localizing sign in schizophrenia.
Psychopathology 1991; 24: 367-74.
http://dx.doi.org/10.1159/000284740

Mitterauer B. The loss of self-boundaries: towards a
neuromolecular theory of schizophrenia. BioSystems 2003;
72: 209-15.
http://dx.doi.org/10.1016/S0303-2647(03)00144-8

Mitterauer B. An interdisciplinary approach towards a theory
of consciousness. BioSystems 1998; 45: 99-121.
http://dx.doi.org/10.1016/S0303-2647(97)00070-1

[36]

[37]

(38]

[39]

(40]

[41]

[42]

[43]

Mitterauer B, Kopp C. The self-composing brain: towards a
glial-neuronal brain theory. Brain and Cognition 2003; 51:
357-67.

http://dx.doi.org/10.1016/S0278-2626(03)00043-5

Antanitus DS. A theory of cortical
interaction. Neuroscientist 1998; 4: 154-9.
http://dx.doi.org/10.1177/107385849800400310

Fellin T, Pascual O, Haydon PG. Astrocytes coordinate
synaptic networks: balanced excitation and inhibition.
Physiology 2006; 21: 208-15.
http://dx.doi.org/10.1152/physiol.00161.2005

Mitterauer B. Clocked perception system. JIS 2001; 11: 269-
97.

Rall W. Theoretical significance of dendrite trees for neuronal
input-output relations. In: Segev |, Rinzel J, Shepherd GM,
Eds. The theoretical foundation of dendrite function.
Cambridge: MIT Press 1995; pp. 122-46.

Rothuber H, Mitterauer B. Comprehensive behavioral
analysis of patients with a major depressive episode. Med
Sci Monit 2011; 17: CR 259-64.

Iberall AS, McCulloch WS. The organizing principle of
complex living systems. Transactions of the ASME 1969;
290-4.

Mitterauer B. Where and how could intentional programs be
generated in the brain? A hypothetical model based on glial-
neuronal interactions. BioSystems 2007; 88: 101-12.
http://dx.doi.org/10.1016/j.biosystems.2006.04.003

neuron-astrocyte

Received on 05-03-2014

DOL: http://dx.doi.org/10.12970/2310-8231.2014.02.02.5

© 2014 Bernhard J. Mitterauer; Licensee Synergy Publishers.
This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in

any medium, provided the work is properly cited.

Accepted on 24-06-2014

Published on 22-09-2014



