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Introduction

Lear ning is a key pr ocess that allows i ndi vidual s to adapt to the environment. C onsi der abl e evi dence indicates that new m em ories ar e

form ed upon a l arge netw ork of pre- exis ting knowledge. This impli es that l ear ning is highly influenced by previ ous experience and that

previ ous consoli dated m em ories can be reac tivated during new l earni ng. This is par ticul arly rel evant i n the contex t of tr aumatic

memori es, i n which the form ati on of a particular associ ation leads to a disruptive behaviour. In pos t-tr aum atic s tress disorder (PTSD)

an over-generalizati on and hyper-reac tivity of fear responses is observed after exposure to a tr aumatic event. Ther e is cl ear evi dence

that subjec ts with PTSD show not only a behaviour al sensi tization to s tress and an over- generalizati on to neutr al stim uli but also an

impair ed exti ncti on of the initi al associ ati on established duri ng the tr aum atic event. This suggests that PTSD may alter the norm al

dynamic flow of m emory . The link betw een endocannabinoi d signalling, the acquisi tion of fear m em ories and str ess is w ell

established. We have r ecent data suggesti ng that C B1R ac tivation restricts synaptic cooper ation and competi tion in the am ygdala by

reduci ng thalami c synaptic activati on. Al so, w e have prelimi nary evi dence that CB1R ar e di fferently expressed between thal amic and

cortical presynaptic boutons . These observati ons, together with a recent r eport that endocannabi noid synthesis is sensitized by

previ ous negative events, support the hypothesis that endocannabinoid system func tion as a “ gatekeeper” res tricti ng fear-mem ory

acquisi tion. We aim to 1) usi ng an anim al m odel of PTSD, assess the pr operti es of synaptic pl astici ty i n the thal amic and cortical

affer ents to the later al amygdala; 2) assess w hether m odul ation of the cannabinoid signalling regulates the devel opment of a PTSD

phenotype.
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Results

We use a com bi nation of behavi our al analysis and el ec trophysiol ogy to assess the behavioural pr ofile of the anim als and synaptic

properties i n the am ygdala. W e analysed the i ndivi dual scor es of the animals i n two tim e points (Figure 1) and defined a behavi oural

profile according to the deviation to the control group.

We observed that exposi ng anim als to a si ngle hi gh- stressor (UWT) l ead to the development of an anxiety pr ofile that is expressed i n

a l ow er explor ati on of the open arm of the el evated plus m aze (EPM - B) as well as a l ow er time spent i n the inner-zone of the open

field arena (OF – A; Fi gure 2). No change was observed i n the sucr ose- preference test suggesti ng that a depr essed-like phenotype

is not pr esent. In a sel ec ted gr oup of animals w e perform ed an addi tional behavi our tes t, the social- prefer ence test an observed an

impairment in stressed exposed animals (C).
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Classifying criterions

Time Open Arm (%)

Time Closed Arm (%)

Distance in the Open 

Arms

Time Inner Zone (%)

Number of Entries

Rat G60 G61 G64 G65 G68 G69 G70 G71 G76 G77 G116 G117 G118 G119

OF

EPM

Control Classifying criterions

Time Open Arm (%)

Time Closed Arm (%)

Distance in the Open 

Arms

Time Inner Zone (%)

Number of Entries

Rat G5 G7 G8 G9 G10 G13 G14 G19 G20 G23 G24 G28 G29 G32 G33 G36 G37 G40 G41 G44 G46 G51 G52 G53 G58 G59 G96 G97 G104 G106 G107 G112 G113 G126 G127 G128 G129

EPM

OF

Swim

Patch –cl amp recor dings of am ygdala pyrami dal cells ( LA) show ed that cells from stressed anim als are m ore excitable (low er ac tion-

potenti al thr eshol d) al though their res ting m em brane potenti al is unchanged (Figure 3, A/B). W E also observed that cortical LTP i n

unpaired in stressed exposed animals (Figure 4 – C/D), as compared with Swim (E/F) and control animals (A/B).
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Classifying criterions

Time Open Arm (%)

Time Closed Arm (%)

Distance in the Open 

Arms

Time Inner Zone (%)

Number of Entries

Rat G2 G12 G18 G25 G26 G27 G30 G31 G34 G35 G38 G39 G42 G43 G45 G47 G50 G54 G55 G56 G57 G62 G63 G66 G67 G72 G73 G74 G75 G114 G115 G120 G121

EPM

OF

UWT

Our results show that not all animals exposed

to the UWT stressor devel op a PTSD

phenotype, evi dent i n the individual pr ofile.

We will further addr ess w hether CB1R

signalling in involved in resilience.


