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Neurobiological Mechanism of Psychotherapy

Seung-Hwan Lee, M.D., Ph.D.,” Seung-Hyun Kim, M.D., Ph.D.** T

| ABSTRACT I

olarisation of biological and psychosocial aspects of psychiatry is nowadays main stream. Current knowle-
P dges of the interaction between biology and psychology make it possible to consider a truly integrative

approach of the two aspects. Research findings suggest that the neuronal plasticity is the key mechanism
to answer how the mental function work to an environmental stimuli and how the psychotherapeutic approach
work on the brain. Advances in neuroscience research have led to a more sophisticated understanding of how
psychotherapy may affect brain function. Even though there have been a tremendous efforts to find out the
neurobiological mechanism of mental function, the answer is at best premature. In this article, research findi-
ngs about of neuronal plasticity, implicit memory, animal studies which were associated with psychotherapy and
psychological aspects were reviewed.
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Fig. 1. Diagram showing changes in the dimensions of the cortical columns for eye preference after closure of the
left eye. Affer deprivation, columns receiving input from the normal(A) eye widened at the expense of those

receiving input from the deprived(B) eye.
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Fig. 2. Diagram indicating the neuronal circuit for the gill-withdrawal reflex in Aplysia californica(S.NO sensoy neuron,
M.NO motor neuron, EXC. INTO excitatory interneuron).
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Fig. 3. Schematic circuit for presynaptic facilitation(S.NO sensoy neuron, M.NO motor neuron, EXC. INTO excitatory

interneuron).
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Fig. 4. Model of habituation and sensitization.
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gob 0o 0 0obbdo boobob oobobo bog
0000,* 0000 0000 0000 000 000
0000 0ooo oboo oo boo obo ogo
U 00U obobob bob bo.bob oo o
0000 0booo obo oobo odgo oo ooo
00 oo oo, 000 bob obob oo, oo
00 oooboo oboo oo ooo ooo ood.
0 000 000 000 Oob ooo oog ooo
orbitofrontal cortexd OO0 O00OOO.

(@ o0ooo

00000 00 0000000 0oooo ooo o
00 0000 0000000 0000. Jenicke 0%
0O MRIO 000 OO0 OO0 DOoOOOOooO ood
00,0000 OO0, Opercular volumel OO0 OO



00 0000O0. FMRIOOOODO O0OO0O (striatum)
00O 000 orbitofrontall] ant. cingulate cortexd O
00 0000 00000 0000 00000.% PET
00000 000000, caudate nuclei] head, orbi-
tal gyri, 000 OO orbital gyril OOOOO OO0
00 00000000 00 000000 00000
000 00000 0000 000 0o ooo.
00000 ODOO0OO0O0 O0(exposure), OO OO

(response prevention), 00 O (intervention)dd O0OO0O.

000 0000 0000 (obsession), O 000 (ritual)
000 0000 000 0000000 000 000
0 000 00 000.00000 0000000 O
0 000 000 0000 000 0000 00 00
0D 00 000 000 000 00.% Baxtes 0°V0
Schwartz 0%0 PETOOO 000 0000 00O
fluoxetineO O OO0O0O0O OO OO caudate nucleus
O rt. head 00000 00000 0OO0.0 0000
OO0 0000 caudate nucleusO O OOOO OOO
000 0000 000.000 000 00000 O
0 00000 000 00000 00 00000 00
0 o0.

() 0o0ooo

0000000 000 0000 0000 00, 00
00 00,00 000 0000 0000 000 00
0%2° pgoo OooO0D 000 000 0000 O
00 00000000 00000 0000 00 00
000 0000 000 0000 O00. Delisi®0 O
0000 00000 000 00 0000 0000 O
00 00 000 0000 000 000 0000 O
0000.00 0000 0000 00000 000
000 0000000 0000, 00000 00 00
OO0 (pruning) 0000 OO0 ODO0OO, 000 OO
000 000000 00 00000.

0000 (hippocampal formation)d OO0 OO0
000000 0000000 000 0000. 000
000 00000 00000 000 00 0004, 0
000 monoamine 0000 00O 0000 00

0000 0000 000 0000 00 (hippocam-
pal synaptic transmission)] LTPO OO0 OOOO
00000 (behavior plasticity)d OO0 OO0 (tran-

sient psychosis)0 000 0O0O0 000 000
0 000 000000 000 000000 (hippoca-
mpal neuroarchitecture)] OO0 0O (potentiation)
0 0000 0 00000 000 0000 000 O
00 000 oooo™

000 00 000 000 000 00 00 000
00000 OO0 00 000 0000 000 000
0.2 gpgp gOoo 000 000 OO0 00 00
0 00 0000 00 000 000 00000 00
00000 000 00 0000.0000 00000
000 00000 0000 000 0000 0000 0
0000 000 000 00 (assimilation)0 0 000
(incorporation)0 0 O0O0O0O OOO O OO OOO O
D000 O 0O0.000 00000000 000 O
00000 00000 000 000000.

00000 0000000 000 ooooo*® o
000 000 0000 000 000 00 00
000 000 000 00 0000 0000 00 O
00 00 0000 0000 0000 00 000
0000 00000 oo oood, frontal projection
0 00 00000 00000 0000

0000000 000 000 00000 0000
0000 00. 0000000 00000 000 00
000 000000 000000 000000 000
000 00000 0000 00 00000 0000.
OO0 000 00 (hippocampal pyramidal neuron)
000 0000 00000 0000 000 00 00
000 00, 00000 00 0000 000 000
00 000 000 00000 00000 000 00
00 00 00 000 00 00002

2. BUNET = OA= 2t
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000, 0000 000 000000 000000
0 0000 00000 000 00 00000 000
0.00000 000 00 000 000 000 00
00 000 00000 000 000 0000 000
000 0 00.0000 0000 00 00 0000
000000 00 000, Kandel'™O 00O 0O O
0,0 000 OO0 000 000 000 00.000



Table 1. How psychotherapy stimulates brain cells and synapses

1. Psychotherapy affects cerebral metabolic rates
2. Psychotherapy affects serotonin metabolism
3. Psychotherapy affects the thyroid axis

4. Psychotherapy stimulates processes akin to brain palsticity

Table 2. The types of psychotherapy and it's presumed action sites

Type of psychotherapy

Action site

Behavioral psychotherapy

Cognitive psychotherapy

Psychodynamic psychotherapy

Amygdala

Basal ganglia

Hippocampus

Neocortex(esp. frontal cortex)

Complex neurocircuitry incorporating lateralized
cerebral hemispheres & subcortical areas

000 00 0000 00 000, 0000000 O
00 00 00 000 0000.00 0000 000
0 000 00 0000 00000 0000 000
00 000,00 000 000 00000 000 O
0 0000 0oo.

00 000 000 0000 000 00 00 00
0 000 000 00 1000 0000 000 O
0000, 2500 000 0000 00000 SPECT
00 000.00 000 00 00 000 SPECT O
00 000000 0O 0000 00 000 0000
000. 00 SPECTOOOOD O OO0 00 00000
0 000 0000 000 0000 0000 0000
0.10 0 00 000 SPECTOOOO OO 00O
000 00 000 000 0000 0000 000
00 00,000 00 00 000 000 000 00
00 000 000.00000 00 000 000 O
0 0000 00000 O 000 0000 000 O
000 00000 000 000o.

0000000 D000 0000 0000 000 O
0000 000 0000. Shear 070 lactateD O
0 000 000 0000 00 000 00 0000
00000.0, 0000 000 0000 000 lact
ateD 000 00000 000000 0000 000
00 000 00000,

00000 OO0 000 000 000 0000 00
000000 oo o0o00o0 000 0000
T,0 000 000 000,000 0000 T.0 00

0 000.0 00 0000 0000 0 00000 O
00 0000 00 00 000 ooooo.™®

Spiegel 1M?0 0OOOO OO0 00000 OO0
00000. 0000 000 0000 00 O 1800
000 0000 000 00000. Fawzy 00 O
0000 (malignant melanoma) 0000 OO0 OO
0 0000 0000 00 0000 0000, 00 O
00 0000 00000.

Ligan*®0 00000 OO0 000 000 4000
000000 1), 00000 0O 0000 00 000
00 00000@ 2).

2) BuNES A

000 0000 000 000 000 00000 0
00 000 00000 00 00 000 0000. O
00 00 00 0000 00000 00 (transfere-
nce) 00 000 0000 0000 000000 OO0
0000000000 00.00 00000 000
00 000000 OO0O(encode)D0 . 0O 0OO
0 000 00000 00000 0000. 00000
0000 0000 0000 000 00000 00 O
0 00 00000 000000, 00 00 00 00
000 00 0000 000.0000 00 0000
000 00000 000 000 00 000 0000
000 0000 000 0000.00 0000 00
(defence)] 0000 00000 000 00000
00000 0000 0000 (procedural knowledge)
00 0000 O 00.



Amini 0%¥0 00000 000 OO0 000 00
00 O (implicit procedural memory)d 0000 O OO
000 0O 000 ooooo ooo.oooooo
000 O0(prototype)D OOOOO OO0 O0OO O
0 000 0 000,00 OO0 OO0 ODooo oo
000 0O00.0000 00000 oooo oooa
00 000 0000 000 o0oOooo 0o ooo
00 000 00000 00000 ooooo ooa
0000 00O 0O00.000 00000 oooo o
00 000 000 0000 000,000 ooog
0 00000 000 Ooooo oo oooo.
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00 000 000 0000 (habit—based manner)O
0000 000 000 000 0ooooo ooo. o
0 0000 00 000 000 Dooooo oo o
0000, 0000 000 000 o0o oo ooao
o0 oo.

00000 00 000 000 0oo oooo oo
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00 0000 0000 OO 000 booooo o
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O 0000 (maladaptive affective learning) 000 O
0000 oooQp . Sonaud

00000 0000 000 000 OO ooooo
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000 00000 0 0000 000,00 oooo
00 0000 0000 000, 0000 0oo oo
00 0 O 0000. Lyons—Ruth 00 000 0O
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000 00 00 0000.0000 0000 000
0 00000 0000 000 0 0 000 00 00
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