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Introduction

Corticosteroids in normal and pathological trauma
memory consolidation, retrieval, and reconsolidation _
existing data are controversial
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24 hours before FC, mice are placed into the
FC box without a tone or into a other box
with a tone for 5 minutes and mice behaviour
is recorded using a mice behaviour analysis

program VideoTrack

Experimental Design
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One hour after FC, animals are Confocal microscopy 1S conducted, and [z
perfused, and their brains are fixed in images are analyzed using the analysis

FA. This 1s followed by sectioning an program Arivis. NeuN and c-Fos )
immunofluorescent staining for the Zolocalizations are considered markers | | ||

neuronal marker NeulN and the activity of activated neurons and are counted in ] -
marker c-Fos the hippocampus, amygdala, and ACC. ==~ —=

2/12/24 hours after FC
animals are sacrificed;

and prefrontal cortex

FC-Corticosterone+ are disected followed by

qPCR of PRPs

24 hours after FC, mice are placed into the Exposre After Exposure Therapy, mice are placed into

FC+Corticosterone- FC box without a tone or into a other box Therapy the FC box without a tone or into a other box

with a tone for 5 minutes and mice behaviour 5 minutes with a tone for 5 minutes and mice behaviour

is recorded using a mice behaviour analysis sessions, for 5 is recorded using a mice behaviour analysis
program VideoTrack days program VideoTrack
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Corticosterone (rodent analogue of human cortisol) or vehicle is injected just
before placing the mice in the fear conditioning box. A 5-minute fear
conditioning session is conducted. Corticosterone doses are 5 mg/kg or 10
mg/kg. Footshock intensity is 0.8 mA with a duration of 2 seconds. Auditory cues
are presented, but they do not predict electric footshocks; FC* - electric

footshocks

present;

FC-

electric footshocks absent; corticosteronet -

corticosterone injection; Corticosterone - vehicle injection; ACC - Anterior
Cingulate Cortex; Exposure Therapy - placing animals in FC box and
presenting same auditory cues used in FC for 5 minutes without any footshocks

Results

Corticosterone (10 mg/kg) decreases c-Fos expression 1n the anterior cingulate cortex (ACC) of

fear-conditioned animals but not 1n the control group (animals 1njected with 10 mg/kg of

corticosterone but without fear conditioning). Analysis of the hippocampus and amygdala 1s
currently 1n progress.
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Fear conditioning shapes trauma memory, characterized by behavioral expressions such as
increased freezing to the context and exaggerated responses to the auditory cue used 1n fear
conditioning (FC), even outside the conditioning paradigm (reflecting a familiarity-based type
of memory). Corticosterone at 5 mg/kg reduces trauma memory formation, and the subsequent
effectiveness of Exposure Therapy 1s only observed if corticosterone is administered during the

memory formation phase.

Corticosterone combined with FC downregulates the
expression of GRM5 (metabotropic glutamate receptor 5),
SHANK1 (SH3 and multiple ankyrin repeat domains
protein 1), and FKBP5 (FK506 binding protein 5).
Corticosterone alone (without FC) only downregulates the

expression of FKBP5. qPCR Experiments for ACC,
Amygdala and 10mg/kg group are 1n progress.
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Our preliminary molecular and behavioral data
suggest that corticosterone, via a c-Fos-dependent
molecular pathway, could lead to a decrease in the
expression of plasticity-related proteins (PRPs),
contributing to the decline of trauma memory
formation. Dose dependency may occur through a
summation effect—fear conditioning increases
endogenous corticosterone levels, and the addition
of exogenous corticosterone 1n this group could
result in higher cumulative doses.

We hypothesize that by downregulating gene
expresslion, corticosterone might act as a protective
molecule during acute stress. As 1t 1impairs synaptic
plasticity 1n the hippocampus, 1t reduces memory
consolidation. Similarly, corticosterone might
influence memory reconsolidation 1n PTSD,
Increasing resistance to therapy and impairing
memory extinction. However, our experiments are
still 1n progress, and more data are needed to draw
definitive conclusions.
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