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RELAZIONE:  
 
Stress and emotional arousal play a key role in the modulation of memory 1. During a stress response, two 
major stress systems are activated. Firstly, there is a rapid activation of the sympathetic nervous system, 
that ends with an augmentation of brain noradrenaline (NA) levels, followed by a delayed activation of the 
hypothalamo-pituitary-adrenocortical (HPA) axis, that culminates in the release of corticosteroids (CORT; 
corticosterone in rodents, cortisol in humans) by the cortical region of the adrenal glands. It is well known 
that stress hormones, mediate the enhancement of memory consolidation for emotional arousal 
experiences 2. Conversely, glucocorticoids in particular, impaired the memory retrieval and working 
memory during emotionally arousing situations 3. Although a large body of literature indicates that 
experiences that produce acute stress, fear, or excitement are typically well remembered than emotionally 
neutral experiences 4, it is still largely discussed whether the emotional impact of an experience is also 
associated with changes in memory accuracy, and with vulnerability to incorporation of misinformation 5;6. 
Some human studies suggests that we remember emotionally arousing experiences with greater detail 7, 
whereas others report that emotional memories are remembered in a more generalized manner 5. A better 
understanding on how stress hormones affect memory accuracy of emotionally arousing experiences it is 
nowadays needed and it is of critical importance, mostly because it is believed that the generalization of 
fear memory is a major risk factor for the development of trauma related disorders, such as the post-
traumatic stress disorder (PTSD) 8. Recently, the research group of Prof. Benno Roozendaal has provided 
the first evidence suggesting that the NA infusion in the amygdala, a brain area extensively involved in the 
modulation of memory for emotional arousing experiences 2, enhances memory accuracy in rats on an 
emotionally arousing task by maintaining hippocampal involvement in the memory 9. Concerning the CORT 
effect on the accuracy of memory and its generalization, one previous study in mice indicated that CORT 
administration after fear conditioning, induces PTSD-like memory generalization 10 suggesting it disrupts 
memory accuracy. Thus, these initial findings suggest that NA and CORT have opposite effects on memory 
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accuracy, with NA enhancing and CORT impairing it 11;12. However, it has not been yet investigated whether 
NA and CORT might also enhance memory accuracy of other emotionally neutral tasks, such as for example 
the object location memory (OLM) task. The OLM task has been widely used for the study of the 
neurobiological mechanisms underlying long-term memory formation 13.  
OLM requires the hippocampus for encoding, consolidation and retrieval 13;14, and is particularly sensitive to 
manipulations in dorsal CA1 15;16;17. In the present project we aim at an examination of the effect of post-
training systemic NA and CORT administrations on the accuracy of memory for object location in mice.  
During the first three months of the period abroad I am spending in the lab of Prof. Benno Roozendaal, I 
put the focus on the effect of NA manipulations on the accuracy of memory for object location in mice. To 
this aim, male C57BL/6J mice were trained and tested in an OLM task. Prior to the training session, all 
animals were handled (1 min per animal) for 3 constitutive days in order to habituate them to the 
experimenter. Then, the animals underwent 1 habituation trial of 5 min, for 3 constitutive days, in which 
the animals could freely explore the box without objects. During the training day each mouse was put in 
the box with two identical objects (glass jars or light bulbs) for 5 min. Immediately after the training 
procedure, the noradrenergic stimulant yohimbine was administered at three different dosages (0.3, 1 or 3 
mg/kg) and a control group was administered with saline solution. 24 hours after the training trail, the 
animals were given a 5-min retention test during which one of the familiar objects was moved to a novel 
location (opposite side of the box) and the preference for exploration of the newly located object was 
assessed. The preference for exploration of the object in the novel location during the retention trial was 
used to determine memory of the familiar location, which was calculated as the discrimination index (DI): 
(“time exploration novel location object” – “time exploration familiar location object”) / “total exploration 
time”). The results we obtained indicate that yohimbine dose-dependently enhanced memory for the 
location. Moreover, the maximal memory-enhancing effect was obtained, as expected on the basis of the 
inverted U-shaped relationship existing between the stress hormones (such as NA) and memory 
performances 18, with the 1.0 mg/kg dose. During the last three months in the laboratory of Prof. Benno 
Roozendaal I will perform experiments with the CORT treatment, in order to make a final comparison on 
the effects induced by both the stress hormones on the accuracy of memory for object location in mice. 
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