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Summary: In this mini-review we were interested in analyz-
ing the main achievements concerning the neurobiological
substrate of the human psycho-affective functions. The cor-
tico-subcortical areas implicated in the elaboration and the
control of the sensorial and psycho-affective reactions of the
human brain are described, as well as the neurobiological
basis of the psychic and affective manifestations, with focus
on the new achievements in understanding the genetic, mor-
pho-chemical and electromagnetic bases of the psycho-
affective and behavioral manifestations, both normal and
pathological. It is known that emotional states like anxiety,
fear or anger generate complex psycho-affective reactions
that are controlled by the limbic system, which is called the
emotional brain. This is connected with the polyneuronal cir-
cuits of the Papez loop, the hypothalamic-pituitary complex
and the reticular formation of the brainstem. Some imagistic
aspects concerning the implication of the amygdala and the
cingulate gyrus in laughing and crying are mentioned, as
well as the cerebral areas implicated in romantic and mater-
nal love. Also, some electromagnetic manifestations of the
brain are presented, introducing the concept of »electromag-
netic plasma«, as a possible component of the human brain
activity.

Keywords: psycho-affective functions, behavior, cortico-
subcortical areas, emotional brain

Kratak sadr`aj: Na{ interes u ovom mini pregledu bio je
da analiziramo glavna dostignu}a vezana za neurobiolo{ki
supstrat humanih psihi~ko-afektivnih funkcija. Opisana su
kortiko-supkortikalna podru~ja uklju~ena u elaboraciju i kon-
trolu senzornih i psihi~ko-afektivnih reakcija u ljudskom moz -
gu, kao i neurobiolo{ka osnova psihi~kih i afektivnih ma ni fes -
tacija, uz poseban osvrt na nova dostignu}a u razu me vanju
genetskih, morfo-hemijskih i elektromagnetskih osnova psi -
hi~ko-afektivnih i bihevioralnih manifestacija, kako nor mal -
nih, tako i patolo{kih. Poznato je da emocionalna stanja
poput anksioznosti, straha ili besa stvaraju slo`ene psihi~ko-
afektivne reakcije koje kontroli{e limbi~ki sistem, koji se jo{
naziva emocionalnim mozgom. Ovo je povezano s polineu-
ronalnim kolima Papezovog kruga, kompleksom hipo ta la -
mus-hipofiza i retikularnom formacijom mo`danog stabla.
Navedeni su neki aspekti slikovne dijagnostike koji se ti~u
u~e{}a amigdale i gyrus cingulatus-a u smejanju i pla kanju,
kao i cerebralnih podru~ja koja imaju ulogu u romanti~noj i
maj~inskoj ljubavi. Tako|e su predstavljene neke elektromag-
netske manifestacije mozga, uz uvo|enje koncepta »elektro-
magnetske plazme«, kao mogu}e komponente aktivnosti
ljudskog mozga. 

Klju~ne re~i: psihi~ko-afektivne funkcije, pona{anje, kor-
tiko-supkortikalna podru~ja, emocionalni mozak

Introduction and a little bit of history

The growing interest concerning the neurobio-
logical bases of the various psychic manifestations has
recorded important progresses in the past few
decades, thanks to the introduction of modern
research techniques. Although there are plenty of
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analytical data, there are still many questions regard-
ing the scientific substrate of many neuropsychic ma -
ni festations, both normal and pathological. Com -
 pared with its psychological part, which has a rich and
different interpretation, the biological component is
still unknown. Another problem is the lack of ade-
quate methods for decoding the secrets of the brain
and the progress of knowledge concerning the bio-
logical substrate of the psycho-affective manifesta-
tions.

These aspects are the result of the rationalist
ideas which were dominated from Aristotle to
Descartes by various theosophical concepts, dualistic
or monotheistic. 

Using the Hippocrates’s theory, according to
which the hu man body is a complex of humours, Ga -
lenus performed in the second century the very first
dissection on animals and laid the foundations of ana -
tomical conceptions regarding the material substra-
tum of the vital process, which were dominant for 15
centuries in biology and medicine. 

The experimental fundamentals regarding the
materiality of the neuropsychic activity appeared in the
17th century, with the studies of Thomas Willis (1664)
from Oxford concerning the cerebral circulation of
various animals, a short time after his master W.
Harvey (1628) had discovered the role of the heart
pumping the blood into the whole body, including the
brain. He noticed the relations between the circulation
and the activity of the central nervous tissue and was
the first to signalize the role of the blood circulation,
controlling the normal functions of the brain. By anal-
ogy with the liver and kidney, the brain was considered
as a »secretive organ of thoughts«.

Later on, many researchers, using more and
more advanced techniques, brought new clinical and
experimental evidence concerning the relation bet -
ween various forms of nervous activity and the struc-
ture, biochemistry and functional state of the cerebral
nervous tissue. Therefore, the bases of neuroanatom-
ical, electrophysiological, behavioral and imagistic re -
searches have been established, with a great impact
on the understanding of the cortical-subcortical loca -
lization and the mechanism of superior nervous func-
tions, both normal and pathological.

Morphological aspects

In terms of structure, the Central Nervous
System (CNS) is made up of billions of neurons and
trillions of interneuronal synapses and over 50 chem-
ical substances act at its level with the function of
neurotransmitters and synaptic modulators. At the
same time, the existence of a ten times bigger num-
ber of glial cells has been noticed, which have func-
tions of support, defense and nutrition in the cerebral
network. Also, the morpho-chemical integrity of the

triplet neuron-neuroglia-caterpillars is crucial in the
various forms of central nervous activity.

The classical micro- and macroscopic neuro -
anatomical research, completed by modern imagistic
techniques such as computer tomography electron
emission and functional magnetic nuclear resonance,
showed the localization of various cortico-subcortical
areas which play roles of integration, regulation and
control of the motor, sensitive-sensorial and psycho-
affective functions of the human body, describing a
real geographic map of the human brain.

The morpho-functional relations between spe-
cific cortical areas and the subcortico-bulbo-me dul -
lary structures are bidirectional – afferent and efferent.
According to the holistic theory, these relations per-
mit the vertical and horizontal integration of the poly -
neuronal cortico-subcortical structures which gene -
rate cognitive, ideal and affective manifestations of
special complexity.

Different aspects of the neurobiological
basis of psycho-affective functions

Regarding the neurobiological basis of the psy-
cho-affective manifestations, the opinions from the
large field of neuroscience research still differ. Accor -
ding to Gerard Edelman, holder of the Nobel Prize
(1972) and director of a Neuroscience Institute from
USA, the brain functions are based on complex poly -
neuronal circuits, which are cybernetically activated
by the information that comes from the external envi-
ronmental factors and internal humoral factors.
According to his vision, the brain is a biological com-
puter formed by a complex group of polyneuronal
aggregates, disposed as integrate modules which play
the role of an interface and assure the capacity to
decode, analyze, explore and elaborate reactions and
differentiate solutions, depending on the received
information (1).

Another Nobel Prize holder, Christian de Duve
(2), who specialized in cellular biology, when speak-
ing about brain functions, said that the cognitive,
affective and behavioral mental processes have a
genetic substrate and they are formed in different
ways, especially at the cortical level. In this way, the
human being has been equipped since birth with a
prefor med nucleus of impulses and moral predisposi-
tion, which is located in the prefrontal cortex and infe-
rior parietal lobe. Afterwards, this nucleus can be
modulated by familial, educational and environmen-
tal factors (3).

On the other hand, Erwin Schrödinger, who also
received the Nobel Prize in the field of physics,
extends the quantum theory of energetic leaps to a
biological phenomenon and also proposes a material
explanation for the neuropsychic manifestations. In
his monography called »What Is Life?« (1944) he says



that »Life – as an island of order in the huge ocean of
entropic disorder« is both matter and spirit. Refer ring
to the content of these affirmations, Schrödinger con-
siders the spirit or the soul as an energetic manifesta-
tion of the psychic, moral and intellectual features
which defines individual personality. For Schrödinger
the conscience is a mental state dependent on the
relation brain-psyche, which generates fundamental
forms of superior nervous activity, at a given time (4).

Topographical aspects and main 
neurotransmitters

Starting with the introduction of non-invasive
neuroimaging techniques, as new research tools for
the morpho-functional substrate of the various forms
of brain activity, new experimental proofs emerged,
sustaining the implication of some nervous structures
in the various neuropsychic manifestations, both nor-
mal and pathological.

But their efforts in order to identify and to local-
ize the psycho-affective processes, depending on the
dominant hemisphere, established that the emotional
reactions are mostly associated with the activation of
structures from the temporal lobe and prefrontal cor-
tex of the right hemisphere. Meanwhile, in the left
hemisphere, the analytical processes are predomi-
nant and they assure the performance in creativity,
artistic inclinations and intelligence (5).

Concerning the psychic problems induced by
emotions and anxiety, it is known that their neurobio-
logical substrate is based on organo-vegetative, endo -
crine, psycho-affective and expressive reactions of dif-
ferent types, intensities and duration, starting with the
face expression and skin color and finishing with pos-
sible aggressive vocal and behavioral reactions.

The so-called emotional brain is part of the cor-
tico-subcortical areas of the limbic system and it is
activated in case of unpredictable events, such as
fear, anger and other motivational and adaptative sit-
uations. The basic elements of the limbic system
implicated in the psycho-emotional and the behav-
ioral manifestations are represented especially by the
amygdala, which is located in the mesotemporal lobe
and is connected through a large network of neurons
with the hippocampus, the anterior thalamus and the
associative prefrontal cortex.

Also, the premotor cortex together with the
hypothalamus, the septum, the insular and the ante-
rior cingulated cortex activates the limbic system and
has an important role in triggering the aggressive or
emotional reactions. It has been demonstrated,
through electroencephalographic methods, that pre-
dominant activation of the left prefrontal cortex is
associated with positive emotional reactions, whereas
the activation of the right associative cortex is pre-
dominant in negative emotions. The prefrontal cortex

lesions alter the capacity of concentration, without
affecting cognitive functions and speaking. As it is
known, prefrontal lobotomy was practiced in some
psychiatric disorders and it has been reported to have
some positive effects.

Acute and chronic stress alter the normal equi-
librium between the two prefrontal areas, leading to
multiple neuro-endocrino-metabolic imbalances. The
structures implicated are components of the Papez
loop (anterior thalamic nucleus, hypothalamic mamil-
lary bodies and cingulated gyrus) and they are inter-
connected with some polyneuronal circuits of the lim-
bic system. The stimulation or the lesion of these
nervous structures modifies the emotional and behav-
ioral reactivity. For example, electric stimulation of the
amygdala or hippocampus induces anxiety, anger and
aggressive manifestations, while their lesion is fol-
lowed by the taming of animals. Also, stimulation of
the dorso-median and anterior nuclei of the thalamus
leads to major affective and behavioral changes. Re -
cently, the activation of neuronal circuits implicated in
the emotional reactions induced by positive stress
(eustress) and negative stress (distress) has been de -
ter mi ned (6). Using the functional RMN technique,
Sander et al. (7) established the participation of the
amyg dala, anterior cingulated gyrus and auditive cor-
tex in the generation of laughing and crying.

Lauc and Flögel (8), studing the neuroendocrine
reactions to stress, recently discovered a serum glyco-
protein called stressin, which they assume to be a
molecular marker in stress alterations.

Also, Morilak et al. (9) discovered that chro nic
stress alters the genetic substrate of the en zymes that
inactivate norepinephrine and serotonin.

Very interesting data have been presented re -
garding the association between different nervous
areas and the psychical and emotional features of
maternal and romantic love. In both cases the neu-
ronal circuits are mainly dopaminergic, leading to the
activation of the tegmental area, insular cortex and
cingulated cortex and the inhibition of the amygdala
and caudate nucleus (10). Also, the circuits of pain
include the activation of the endorphin opioid system
located in the dorso-lateral prefrontal cortex, the left
nucleus accumbens and insular and cingulated right
cortex (11).

Suprarenal and gonadal hormones have an
important modulator role. The stimulation of the lim-
bic-hypothalamus-pituitary-adrenal axis, which pro-
duces CRH, ACTH, cortisol and epinephrine, induces
anxiety and depression, while stimulation of the lim-
bic-hypothalamic-pituitary-gonadal axis, which activa -
tes the secretion of estrogen and testosterone hor-
mones, stimulates the dominant manifestation of sex
and personality. The predominance of one class of
these steroid hormones has an important role in mod-
ulating several psycho-affective and behavioral mani-
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festations, which results from different neuropsychic
alterations. While cortisol is a biochemical marker of
emotion, anxiety and depression, testosterone is cor-
related with the psycho-affective reactions of good
mood.

The most important chemical mediators of
synaptic transmission between neurons that are usu-
ally involved in psycho-affective and emotional reac-
tions are serotonin, adrenaline, noradrenaline and
do pamine. They also use opioids, neuropeptides, ne u -
ro trophins and neurokinins (substance P) as chemical
modulators.

There is also growing interest concerning GABA
(as an anxiety inhibitor) and substance P (as a neuro-
modulator of serotonin and adrenergic nervous path-
ways involved in emotional state, anxiety and depres-
sion). Recently, new experimental proofs emerged in
favor of a possible gashouses transmission that could
be realized by nitric oxide, carbon monoxide and hy -
drogen sulfide (12). There is still no conclusion about
the role of these mediators in the psycho-affective
manifestations.

Although the researche progressed from the
cerebral level to the cellular and molecular level, the
intimate mechanisms involved in these functions are
not yet fully understood. The recent models of the
human brain, created by electronists, are in full pro -
gress, but still they do not reach the functional per-
formance of the central nervous system tissue.

Recent research about the relations between
neuronal circuits from the brain and those from mo -
dern computers draws attention to the possible impli-
cation of photonic radiations (with high frequencies 
-1-4 billions cycles per second) belonging to nuclear
DNA, in the interdependence between the brain, con-

science and spirit (13). In keeping with this idea, Mc
Fadden (14) recently elaborated a theory concerning
the magnetic field of the conscience. Accor ding to his
vision, the electromagnetic phenomena, generated
by microwaves that are emitted by the nucleic acids
from cortico-subcortico neurons, represent the »elec-
tromagnetic plasma«, as an energetic matrix indis-
pensable to the integration, processing and execution
of specific neurochemical reactions for the various
forms of nervous activity. Additionally, modern clinical
and experimental studies are trying to define the
implication of neuronal electromagnetic fields in the
neurochemical process of integration, processing and
elaboration of the various neuropsychic manifesta-
tions, both normal and pathological (15).

Conclusion

From the briefly presented data about the mate-
riality of the neuropsychic manifestations we can con-
clude that we are still in the position of a brave alpin-
ist watching the mountain peak hidden in clouds, and
comforting himself with the idea that the journey is
more rewarding than staying in one place.
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